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ORAL ABSTRACTS

1 Program Committee Workshop for New Investigators and Trainees: Session Summary 
Moderators: Scott M. Hammer, Columbia Univ, New York, NY, USA and John W. Mellors, Univ of Pittsburgh, Pittsburgh, PA, USA
Formidable progress has been made in our understanding of HIV pathogenesis, epidemiology, treatment, and prevention in the past 3 decades. However, much more research 
must be done if we are to realize the goal of ending the HIV/AIDS pandemic. To address the persistent need for new ideas and innovation, the Program Committee (PC) Workshop 
for New Investigators and Trainees has been an annual kick-off event of the Conference on Retroviruses and Opportunistic Infections (CROI). Its purpose is to engage young 
investigators in identifying the scientific questions to be answered and hurdles to be faced. This is an opportunity for PC members to interact directly with attendees and provide 
insights into state-of-the-art basic and clinical research areas while providing guidance and orientation for the meeting that is about to unfold. The 2016 PC Workshop New 
Investigators and Trainees will feature the following speakers and topics: (1) Dr Wesley Sundquist will address selected topics in molecular virology, specifically advances in 
understanding of HIV-1 Nef function and viral assembly and packaging; (2) Dr Richard A. Koup will discuss the state of HIV vaccine research focusing on human immune response in 
relation to the microbiome and the role of neutralizing and nonneutralizing antibodies in control and prevention of HIV infection; (3) Dr Huldrych F. Günthard will describe current 
knowledge of HIV-1 reservoir(s) and the challenges faced in quantifying and eliminating the replication competent component; (4) Dr Sharon L. Hillier will discuss the most recent 
advances in HIV prevention, including the importance of developing and deploying a variety of biomedical and behavioral options and the particular challenge of reaching special 
populations at high risk of infection; and (5) Dr Judith S. Currier will address pathogeneses of and interventions for long-term complications of treated HIV infection, focusing 
on cardiovascular disease, bone metabolism, renal disease, and frailty. These concise state-of-the-art presentations by PC members are designed to inform and inspire new 
investigators and to maximize their CROI experience.

2  Panel Discussion on Stigma, Trauma, and Stress: Considerations for HIV Research and Programs 
Moderator: Morenike Ukpong-Folayan, Obafemi Awolowo Univ, ILe-lfe, Nigeria
In the last several years, significant progress has been made with HIV treatment and prevention research. Access and use of research outcomes have been slow however, and so 
has the translation of research outcomes to policy and action within the most severely affected regions of the world. Many successes and landmark efforts in research translations 
have resulted through strategic partnerships established between researchers, community members and other relevant stakeholders. Community visibility in the research 
process can have significant impact on community ownership of research outcomes and advocacy for uptake and use of study products. The panel discussants will share lessons 
learned from the field of HIV research implementation, translation to policy and programs, and final uptake and use by communities; highlight the impact of stigma in the design 
and implementation of HIV research and its implication for uptake and use of study products; discuss the place of human rights in making decisions about research planning and 
implementation (lessons from hormonal contraception advocacy); and the influence of history, culture and power disparities on research management. Also, the panel will discuss 
the implications of stigma rights and power disparities for community recruitment in HIV research, and uptake and use of study products. The implications of these for trauma and 
stress of communities will also be highlighted. Facilitating Community involvement in HIV research, as well as the translation and dissemination of research findings and products, 
is critical to ending the epidemic. Such efforts should promote a sense of empowerment, mental health, and spiritual well-being for people infected and affected with HIV. This 
requires negotiating boundaries about how identities are defined and relationships are established. Stigma rights and power disparities shape these identities and influence 
community engagement in research uptake of research outcomes.

3  Key Considerations in Studies of Antiviral Pharmacokinetics and Pharmacodynamics 
Jennifer Kiser, Univ of Colorado, Denver, CO, USA 
Clinical pharmacology determines drug efficacy and toxicity. Knowledge of structure-activity relationships, mechanisms of action, absorption, distribution, metabolism and 
excretion, drug localization, and concentration-effect associations are critical for informed and improved use of drugs. New technologies and analytical approaches allow for 
an enhanced understanding of antiviral pharmacology. These measures, which can be readily incorporated into clinical trials, allow researchers to capitalize on opportunities 
to provide context to trial outcomes. This talk will focus on strategies for incorporating pharmacokinetic/pharmacodynamic measures into the current research agendas for HIV 
prevention, cure, and viral hepatitis. The application of statistics and mathematical modeling (population pharmacokinetics, physiologic-based pharmacokinetic modeling) to 
analysis of pharmacology data will also be discussed.     

4  Using Big Data to Improve the HIV Care and Prevention Continuum 
Patrick Sullivan, Emory Univ, Atlanta, GA, USA 
This presentation will explore how big data can be used to improve the HIV care and prevention continuum.  We will discuss the use of multiple data sources to depict the 
distribution of HIV in communities, and to illustrate how existing prevention and treatment resources relate to needs.  Data from the synthesis of surveillance data, Census data, 
and service provider data will be illustrated, and use cases will be presented to show how synthesized data have been used to identify resource gaps and improve program impact.  
We will also review efforts to link data from social media and other sources to develop an “early warning” system that could identify areas in need of increased HIV prevention 
efforts while risk is ongoing.  Examples will be provided of the types of approaches that are being evaluated, and of preliminary results of such studies.  We will explore the utility 
of data from medical records systems and applications in public health settings, and discuss future opportunities to utilize unstructured data to develop new knowledge.  The 
presentation will highlight examples of current studies, will provide resources on types of data available, and will share information on how to access key existing sources of data 
relevant to HIV prevention and care.

5  HIV Transmission Networks and HIV Prevention in the Era of TasP and PrEP 
Martina Morris, Univ of Washington, Seattle, WA, USA 
As we move into the era of scaling up biomedical HIV prevention and care, it remains important to understand how the underlying HIV transmission network will influence 
the population level efficacy of these prevention efforts.  The existing disparities in HIV prevalence and incidence may widen, as some communities successfully fall below the 
persistence threshold, while other communities struggle with declining but continuing endemic transmission.  This talk will review the types of data needed for estimating the 
underlying patterns of network connectivity and their impact on HIV transmission and prevention dynamics.  Recent advances in statistical and epidemic modeling now make 
it possible to exploit simple egocentric sampling designs that can be used in a variety of survey settings.  We will give examples of how such network data is being used for HIV 
prevention planning purposes, and discuss priorities for future research.
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6  Deciphering Mucosal Barrier Functionality and HIV Immunity by Mass Spectrometry 
Adam Burgener, Univ of Manitoba, Winnipeg, MB, Canada 
Advances in proteomic techniques, such as mass spectrometry, allow for an unprecedented ability to study immunological systems, by characterizing thousands of proteins 
simultaneously in biological samples with high sensitivity and dynamic range.  Mass spectrometry can be utilized to study whole proteomes, their modifications, location, and 
even interactions, which has led to the growing adoption of this technology in biomedical research and furthered our understanding of human diseases and immunity.
In HIV infection, mucosal immune systems are an intense area of research given the critical roles it plays in both HIV transmission and disease. Understanding mucosal immune 
systems has significant relevance for HIV prevention efforts and vaccine design, where their success rest upon their ability to elicit or maintain protective mucosal immunity while 
simultaneously avoid inflammation processes which enhance HIV susceptibility.   However, mucosal immune correlates of HIV infection largely remain undefined, largely driven by 
comprehensive toolsets to study mucosal surfaces, of which mass spectrometry technology can afford.
In this presentation, I will first introduce the mass spectrometry workflow and the opportunities this technology provides to understand complex biological samples and host 
immunity, with particular consideration for clinical studies.  I will then provide examples relevant to the HIV field, by discussing how mass spectrometry has provided novel 
mechanistic insight into mucosal immune system changes associated with HIV risk factors, such as hormonal contraceptives, genital tract inflammation, and microbial dysbiosis. 
Finally, I will show how this can be integrated with large-scale clinical trials, by discussing our ongoing studies of proteome profiling of >800 women at high risk for HIV from 
South Africa (w/ CAPRISA), the generation of proteome libraries spanning thousands of host and microbial factors, and the potential this information has to understand host 
pathogen interactions, HIV transmission, and reproductive health. This presentation will provide a broad overview of how to incorporate mass spectrometry into clinical/lab 
studies, how it can be integrated with other immunological platforms (microbiome, cellular, cytokines, etc.), and how it can contribute to HIV prevention technology development 
and reproductive health studies for women.  

7  Drop-Based Microfluidics for Single-Cell Studies 
David A. Weitz, Harvard Univ, Boston, MA, USA 
This talk will report on the use of drop-based microfluidics to investigate the behavior of single cells.  The method entails the creation of small aqueous drops, each containing 
picoliters to nanoliters of fluid, immersed in a continuous, inert oil phase.  The oil phase provides the fluidic control, enabling each drop to be manipulated and studied.  The 
drops are the optimal size to control a single cell, or a single cell plus a second, target cell.  In addition, each drop can contain an arbitrary number of viruses or other infectious 
agents; this number can be as small as a single virus.  Interactions among the virus, the target cell and the probe cell can be probed, with all components trapped within the 
confines of the drop.  Each drop represents an independent experiment, and up to hundreds of millions of drops can be probed in a single experiment.  This enables very high 
throughput screening of either the probe cells or the behavior of the virus.  The readout can be either optical or through bar-coded DNA, read through next generation sequencing.  
Alternatively, if specific cells can be identified, they can be selected and sorted from the rest of the sample for further use or analysis.  This talk will explore applications of this 
method to probe up to millions of cells at single-cell resolution.  The probes include full transcriptome measurement at single-cell resolution, viral neutralization through antibody 
secretion and cell-cell interactions.

8  Integration of Systems Biology with Tissue Engineering and Organs-On-Chips 
Linda Griffith, Massachusetts Inst of Tech, Boston, MA, USA 
Move over, mice! Systems biology – data-driven modeling of extracellular and intracellular communication networks linked to phenotypic outcomes at the cell, tissue, or systemic 
level in patients – is yielding new insights into mechanisms of HIV infection, variability in patient responses to infection, and responses to therapies.  For example, CAPRISA 
investigators have shown a complex role for inflammation in the female reproductive tract on HIV susceptibility, with elevated levels of certain cytokines associated with barrier 
disruption and increased susceptibility.  In vitro human tissue engineered models that recreate mucosal barrier tissues in long term culture, with the ability to probe local paracrine 
cytokine and growth factor networks operating between epithelia, stromal and immune cells longitudinally over time in culture, offer the potential to parse mechanisms and test 
efficacy of interventions.  The first part of this presentation will describe approaches to recapitulate 3D barrier mucosal tissues using synthetic extracellular matrix that supports 
long term reconstitution of tissues and can be dissolved on demand to (a) measure communication networks via multiplex luminex-type assays  and (b) release cells without 
alteration of cell surface proteins or disruption of cell-cell junctions; synthetic matrix approaches can be tailored to specific epithelial barriers.  Such approaches work in parallel 
with explant cultures, allowing polarized tissues with defined compositions to be created.  The second part of the presentation will address development of “organs-on-chips” 
approaches to analyze systemic interactions between epithelial barrier tissues (gut, reproductive tract) and the liver, with respect to how inflammation cross talk influences 
responses to therapeutics.   Emphasis will be placed on the practical design of platforms that enable quantitative control of PK/PD of drugs and endogenous biological regulators, 
particularly lipophilic compounds such as sex steroids (e.g estradiol) and antiretroviral drugs, which commonly have log D values of 2-4 and thus strongly partition into the popular 
PDMS (silicone rubber) microfluidic systems, making alternate approaches to fluidic systems necessary for quantitative analysis.   Further, challenges with designing platforms to 
measure inflammation crosstalk and potential applications of technologies arising from the DARPA/NIH Microphysiological Systems program will be described.

9  Treatment for HCV Genotype 1-Infected Patients With HIV/HCV Coinfection 
Anne F. Luetkemeyer, Univ of California San Francisco, San Francisco, CA, USA 
Treatment of HCV is a priority in HIV/HCV co-infected patients due to the morbidity, mortality and potential for more rapid disease progression that HCV incurs in HIV infection.  
Choice of DAA treatment is complicated by drug-drug interactions with HIV antiretrovirals. This interactive session will review currently available DAA treatment options for HIV/
HCV individuals with HCV genotype 1 with attention to drug interactions and consideration of any impact that HIV infection may have on treatment duration and outcome.

10  HCV Genotype 3 Infection: Treatment for Patients With Cirrhosis and Treatment Failure 
Karine LaCombe, Sorbonne Univs, Paris, France 
Genotype 3 (GT3) HCV chronic infection has long been considered as difficult-to-treat. Mainly transmitted through intravenous drug use, GT3 HCV presents certain conformational 
peculiarities, rendering the activity of common direct antiviral agents less potent than other genotypes. It also negatively interacts with lipid metabolism, which increases the 
risk of developing steatosis and in turn has a synergistic and deleterious effect on the evolution of liver fibrosis. All these factors together explain why many GT3 HCV patients 
have failed previous antiviral treatments and have now reached advanced stages of liver fibrosis and cirrhosis, becoming increasingly difficult to treat. During this presentation, 
we will review the clinical and therapeutic history of a GT3 HCV mono-infected patient and highlight the issues that clinicians must face in care and management, including the 
assessment of drug-drug interactions and evaluation of liver cirrhosis before treatment and beyond cure.

11  HCV Infection Treatment Before and After Liver Transplant 
Elizabeth C. Verna, Columbia Univ, New York, NY, USA 
Hepatitis C (HCV) remains the most common indication for liver transplantation (LT) in the United States, and graft outcomes have traditionally been inferior to patients without 
HCV due to recurrent disease. The recent transformation in our ability to eradicate chronic HCV infection with well-tolerated, potent interferon-free regimens has dramatically 
changed our management of HCV before and after LT. The dramatic improvement in the efficacy and tolerability of the direct acting antiviral (DAA) agents now renders the goal 
of treatment for all patients with decompensated liver disease, either before or after LT, a potential reality. Treatment for cure on the LT waiting list to potentially avoid LT or to 
eliminate the risk of recurrent disease in the allograft would be the ideal approach if feasible and risk-free for all.  In addition, data have emerged from post-LT trials revealing high 
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rates of SVR even in the setting of chronic immunosuppression. However significant questions remain about the optimal timing of treatment in individual patient scenarios. Thus, 
HCV treatment should remain individualized.

12  Treatment of HCV Infection in Groups at High Risk for Reinfection 
Oluwaseun Falade-Nwulia, Johns Hopkins Univ, Baltimore, MD, USA 
The availability of efficacious oral HCV treatments of short duration with limited side effects has removed a key barrier to HCV treatment in high risk groups. These groups such 
as injection drug users with potential to transmit HCV to others are high priority for HCV treatment. Several challenges however remain with respect to delivery of treatment and 
eventual control of HCV at the population level. HCV reinfection in particular represents a major obstacle to control of HCV in injection drug using populations. HIV infected men 
who have sex with men are also at risk for HCV reinfection. By presenting a case of HCV in an HIV/HCV co-infected injection drug user, we will review data to support treatment of 
HCV in injection drug users. Current knowledge of rates and predictors of HCV reinfection after successful treatment and potential strategies for HCV reinfection prevention will 
also be highlighted.

13  T Cell Control of HIV: Implications for Vaccines and Cure 
Bruce D. Walker, Ragon Inst of MGH, MIT, and Harvard, Cambridge, MA, USA 
HIV infection results in progressive and ultimately profound immune suppression in the absence of treatment; moreover, there is no evidence that the infection is ever eradicated 
by host defenses.  However, the remarkable ability of some HIV infected persons to maintain viral loads below the limits of detection in the absence of antiretroviral therapy 
provides evidence that the immune system can achieve the upper hand in this infection.   Since the discovery of HIV-specific CD8 T cells in 1987, numerous laboratories have 
contributed to a convincing array of data from patients indicating that these cells are the main contributors to controlling acute and chronic HIV infection.   Massive induction of 
HIV-specific CD8 T cells occurs following onset of viremia in hyperacute infection, the rapidity and magnitude of which are associated with set point viral control.  However, in most 
persons dysfunction and dysregulation of these responses as well as immune escape rapidly ensue.  Emerging data provide insights to harnessing and maintaining the antiviral 
efficacy of CD8 T cells , which will be key to key to functional and sterilizing cure strategies.  

14  N’Galy-Mann Lecture: Confronting HIV and TB From the Bronx, NY, to Tugela Ferry, South Africa 
Gerald H. Friedland, Yale University School of Med, New Haven, CT, USA 
Among the most striking features of the global pandemic of HIV/AIDS has been its early unrecognized and subsequent explosive arrival and its entwined disastrous relationship 
with tuberculosis, particularly among vulnerable populations locally and globally. In the 1980’s, early in the pandemic, this relationship featured prominently in the AIDS urban 
epicenter of NYC and its most impoverished borough, the Bronx, and particularly among people who inject drugs and their sexual partners and children. Both HIV and TB and their 
complex interaction required appreciation of and attention to their shared personal, clinical and epidemiologic characteristics and their social, political and human rights context. 
They raised issues, as well, of how health professionals, governments and civil society respond to such unanticipated, explosive and challenging threats. The occurrence these 
two diseases, in this setting, presaged the repetition of these issues globally in similar impoverished global communities. Twenty years later, 8,000 miles distant, eerily similar 
ingredients resulted the explosive rise of in both HIV and TB and of multiple and extensively drug resistant (M/XDR) TB in urban and rural Sub Saharan Africa.
This talk will explore the differences and also the similarities in the etiology and the social and human rights contexts of the entwined epidemics, focusing on the recurring themes 
and events in the Bronx, NY and more recently in Tugela Ferry in rural KwaZulu-Natal, South Africa. Particular attention will be focused on success and challenges of strategies 
elaborated to control and reverse the epidemics and their resultant morbidity and mortality in both settings. Although distinct in time and place these may have more general 
relevance to recent, current and inevitable future epidemics and to the challenges of the full realization of the goals of both HIV and TB elimination.

15  Harnessing Antibodies for HIV-1 Prevention and Treatment 
John R. Mascola, VRC, NIAID, NIH, Bethesda, MD, USA 
Passive immunization with polyclonal or monoclonal IgG antibodies has been used to for prevention or early post-exposure treatment of numerous infectious pathogens, 
particularly viruses such as Hepatitis A and B, Varicella-Zoster, Rabies and Respiratory Syncytial virus.  Thus, the recent isolation of broadly neutralizing monoclonal antibodies 
(mAbs) against the HIV-1 has engendered interest in testing these antibodies for prevention or treatment of HIV-1 infection.  Numerous preclinical studies in non-human primates 
demonstrate the ability of neutralizing mAbs to completely block SHIV infection when administered prior to, or shortly after, viral exposure.  For prevention of infection in 
humans, potential advantageous characteristics of passive immunization with human mAbs include likely clinical safety and prolonged plasma concentrations, with potential to 
mediate protection for weeks or months after a single dose. In contrast to prevention, where mAbs need to interrupt a viral transmission event, mAbs administered in the setting 
of established HIV-1 infection face the obstacle of viral escape variants. Thus, combinations of mAbs may be required. A key question is whether antibody Fc-mediated effector 
functions, such as antibody-dependent cellular cytotoxicity (ADCC), can lead to killing of HIV-1 infected cells and impact the cell associated viral reservoir. Clinical trials to address 
questions of HIV-1 prevention and treatment are underway.

16  Antiretroviral Therapy: Where Are We Now? Where Are We Going? 
Joseph J. Eron, Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA 
Antiretroviral therapy has dramatically changed the course of HIV-1 infection for those infected persons who have access.  As of 2014 over 13 million people world-wide have 
received antiretroviral therapy. In many centers in developed and developing countries 80% or more of patients on ART have plasma HIV RNA suppressed to below the limit of 
detection and in clinical trials of initial ART success rates are greater than or equal to 90% at a year. Later lines of therapy have increasingly higher success rates. Life expectancy for 
people on therapy has increased dramatically and in countries with a high percentage of infected people on therapy new HIV-1 infections have declined. Antiretroviral therapy has 
also become simpler and safer with better tolerated regimens, frequently including integrase inhibitors, becoming standard in many treatment guidelines. The durability of these 
simple, safe and effective regimens has increased and virologic failure with emergent resistance has become less common. For many patients the future of antiretroviral therapy is 
now.
Patients with virologic failure and multi-drug resistant virus are uncommon although there exists a much larger pool of patients with multi-drug resistant virus who are currently 
suppressed on more complex and perhaps fragile regimens. Therefore new agents that have activity against resistant variants will continue to be needed and those inhibiting 
HIV-1 via a new mechanism of action will be more likely to have activity. For other patients adherence to oral ART presents a substantial challenge. Long-acting antiretroviral 
agents may provide a means to serve a greater proportion of infected people either long-term or through chaotic periods in their lives. Long-acting injectable ART holds promise 
for the near future and alternatives such as once weekly oral therapy or implantable sustained release combination ART or vector delivery of broadly neutralizing antibody 
combinations may be considerations in the future. With our current therapies and new strategies in development we will have an array of antiretroviral therapies that will serve 
virtually all people with HIV infection and support the treatment goals of the WHO.
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17  Rare Host Genetic Variation Influencing Risk of Heterosexual HIV-1 Acquisition 
Romel D. Mackelprang1; Mary Emond1; Michael J. Bamshad1; Xuanlin Hou1; Jessica Chong1; Kati Buckingham1; Nelly R. Mugo2; Jared M. Baeten1; Connie M. Celum1; Jairam R. 
Lingappa1; for the Partners in Prevention HSV/HIV Transmission and Partners PrEP Studies 
1Univ of Washington, Seattle, WA, USA; 2Kenya Med Rsr Inst, Thika, Kenya 
Background: Since CCR5-D32,  no common host genetic variant has consistently been associated with HIV-1 acquisition.  However, whole genome sequencing may identify rarer 
novel variation that alters HIV-1 acquisition risk. We applied this approach to samples from Africans with high HIV-1 exposure to increase statistical power to detect associations.  
Methods: This analysis included Discovery and Replication stages.  In the Discovery stage, whole genome 
sequences were compared between 50 HIV-1 seroconverting (SC) cases and 50 HIV-1 exposed seronegative 
(HESN) controls with the highest HIV-1 exposure among ~4000 eligible HESN. Exposure was quantified 
based on unprotected sex acts and plasma HIV-1 RNA of the infected partner.  Comparisons were done 
for each gene by aggregating variants “by-gene” using RVT1 burden tests.  Discovery phase genes were 
sequenced in 199 HESN with high HIV-1 exposure and 1030 HESN with low exposure; 179 of these HESN 
acquired HIV-1.  We used survival analysis to determine if having ≥1 rare variants in the Discovery genes was 
associated with HIV-1 acquisition in the Replication sample.
Results: Discovery: Rare variants in CD101 and UBE2V1 were most strongly associated with HIV-1 acquisition 
(p=3.6x10-5 and 4.5x10-5, respectively). Specifically, 30 (60%) cases had 2-5 rare CD101 missense variants 
compared to 12 (24%) controls.  Each additional rare variant raised HIV-1 infection risk by 2.6-fold (95% 
CI:1.5-4.5).  For UBE2V1, 27 (54%) cases had 1-2 rare variants vs 10 (20%) HESN controls; each additional 
variant raised HIV-1 risk 3.7–fold (95% CI:1.7-8).
Replication: Associations of rare variation in CD101 and UBE2V1 replicated in the high HIV-1 exposure 
subset (Fig 1).  Specifically, ≥1 specific rare CD101 variants identified in the Discovery stage yielded a hazard 
ratio (HR) for SC of 3.2 (95% CI:1.7-6.3) among participants reporting unprotected sex at >40% of study 
visits, p=5.2x10-4.  This association decreased with lower HIV-1 exposure among the entire cohort (HR=1.4, 
p=0.02). UBE2V1 variants were associated with a HR=3.2 (95% CI:1.2-8.2;p=0.02) in the increased exposure 
Replication sample.  
Conclusions: Using whole genome sequencing, we discovered and replicated associations of rare 
genetic variation in CD101 and UBE2V1 with elevated HIV-1 acquisition risk.  CD101 could influence HIV-1 
susceptibility by altering regulatory T cell function, and UBE2V1 through immune activation.  These findings 
may be valuable for HIV-1 vaccine development and therapeutics.

18LB  HIV-1 Laboratory Contagion During Recombination Procedures With Defective Constructs 
Claudia Alteri1; Alessandro Soria2; Ada Bertoli1; Alessandra Bandera3; Gabriella Scarlatti4; Monica Tolazzi4; Emanuela Balestra1; Andrea Gori3; Francesca Ceccherini-Silberstein1; Carlo 
Federico Perno5 
1Univ of Rome Tor Vergata, Rome, Italy; 2San Gerardo Hosp, Monza, Italy; 3San Gerardo General Hosp, Monza, Italy; 4San Raffaele Scientific Inst, Milan, Italy; 5Univ of Rome Tor Vergata, 
Roma, Italy 
Background: An accidental contagion during the production of theoretically non-infectious HIV-1 laboratory-recombinant viruses, used only for research purpose, is here 
described.
Methods: HIV-1 infection was diagnosed by ELISA assay, confirmed by Western Blot, and HIV-RNA/DNA test. Baseline plasma samples were used for routine pol and V3 sequences, 
PBMC for the whole HIV-1 genome sequencing and for in-vitro isolation. Phylogenetic analyses using Neighbor Joining (NJ) and Maximum Likelihood (ML) methods revealed the 
source of infection. Ethics committee approval and signed informed consent were obtained.
Results: A lab worker resulted HIV-1 positive during a routine screening HIV test. In the 6 months preceding HIV diagnosis, he/she exclusively worked on the production of a 
recombinant nef-defective HIV, starting from a nef/env-defective NL4.3 vector and JRFL env-encoding plasmid. In the same laboratory other HIV-1 constructs were handled by 
other researchers at the same time. A thorough investigation did not evidence any laboratory accident during the whole period. At diagnosis, CD4 were 392 cells/μL, HIV-RNA 3.30 
log cps/mL, and HIV-DNA 157 cps/106 PBMC. Virus was R5-tropic. After 25 months of stable HIV-1 RNA and CD4-cells, a sudden 1-log HIV-RNA increase occurred; TDF/FTC/RPV cART 
was started, with full viremia control.
NJ trees revealed a B-subtype virus, totally unrelated with other 629 HIV-1 clinical strains collected at the same hospital, but clustering exclusively with NL4.3 for pol sequence, 
and with JRFL for V3 (bootstrap: 96% and 100%, respectively). Genetic distance confirmed the homology of pol and V3 with NL4.3 and JRFL, respectively (0.002±0.002 and 
0.000±0.000). Full-length viral sequence, performed in a different laboratory, confirmed the results and revealed a NL4.3/JRFL recombinant strain surprisingly expressing nef. A 
primary isolate obtained from his/her PBMC culture confirmed the nef-expressing NL4.3/JRFL recombinant strain. By inferring ML trees, the entire HIV-1 genome clustered again 
with NL4.3 (bootstrap>99%), with the exception of env (strongly linked with JRFL, bootstrap=99.7%). To date, how nef gene (absent in both vectors) entered into the recombinant 
virus, and mode of contagion, remain both unclear.
Conclusions: This clinical case highlights that in-vitro recombination procedures with per se non-infectious vectors, in a laboratory handling multiple HIV constructs, may still 
represent a risk of HIV contagion notwithstanding increasing biosafety efforts.

19  Identification of a Highly Functional DC Subset in Controllers by Single-Cell RNA-Seq 
Enrique Martin-Gayo1; Michael Cole2; Kellie E. Kolb3; Zhengyu Ouyang1; Sam W. Kazer3; Bruce D. Walker1; Nir Yosef2; Alex K. Shalek1; Xu G. Yu1 
1Ragon Inst of MGH, MIT, and Harvard, Cambridge, MA, USA; 2Electrical Engineering & Computer Sch, Berkeley, CA, USA; 3MIT Inst for Med Engineering & Sci (IMES), Cambridge, MA, USA 
Background: Highly-efficient T cell-mediated immune responses are crucial for antiviral immune defense in HIV controllers, but the mechanisms supporting the development 
of T cell immunity in these persons are not well understood. One possibility is that conventional dendritic cells (cDCs) from these Elite Controllers (ECs) may contribute to antiviral 
immune defense through induction of potent type I IFN responses with improved antigen-presenting properties upon exposure to HIV-1. Here, we use single-cell transcriptional 
profiling to analyze cell-intrinsic immune responses to HIV-1 in isolated, individual cDCs from ECs.
Methods: Single-cell RNA-seq profiling of HIV-1-exposed cDCs from an EC  was used to identify gene expression programs associated with cell-intrinsic HIV-1 immune recognition 
and type I IFN signatures in cDCs. Potential surface markers for cDC subsets associated with improved functional properties were validated by flow cytometry. Functional 
properties of sorted cDC subsets were analyzed by co-culture with allogeneic T cells in mixed leukocyte reaction assays.
Results: Single-cell RNA-seq identified three distinct cDC subpopulations from an  EC after exposure to HIV-1. These cDC subsets differed in expression of genes related to IFN 
signaling, immune activation, cytokine signaling and HIV-1 replication, and were phenotypically distinguishable by two membrane markers. Importantly, among these cDC 
subsets, we identified a highly functional population, preferentially induced in ECs (n=8, p=0.007), in contrast to progressors (n=8) or healthy individuals (n=8), that had distinct 
and potent upregulation of interferon-stimulated genes and remarkably effective functional antigen-presenting properties. Importantly, induction of this highly functional cDC 
subset in response to HIV-1 exposure could be facilitated by specific TLR agonists in HIV-1 negative individuals (n=8, p=0.008).
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Conclusions: This study identified a previously unrecognized subpopulation of cDCs induced preferentially in ECs with improved ability to mount cell-intrinsic immune responses 
to HIV-1 and expand antiviral T cell immune responses. Manipulation of this dendritic cell subpopulation by TLR agonists may provide novel opportunities for improving immune-
based approaches for HIV treatment and prevention in a broader patient population.

20  The Sooty Mangabey Genome Sequence Reveals New Insights in Natural SIV Infections 
David J. Palesch1; Steven E. Bosinger1; Gregory Tharp2; Yue Liu3; Muthuswamy Raveendran3; Donna Muzny3; Richard Gibbs3; Kim C. Worley3; Jeffrey Rogers3; Guido Silvestri1  
1Yerkes Natl Primate Rsr Cntr, Emory Univ, Atlanta, GA, USA; 2Emory Univ, Atlanta, GA, USA; 3Baylor Coll of Med, Houston, TX, USA 
Background: In contrast to HIV infection in humans and experimental SIV infection of rhesus macaques, SIV infection of natural host sooty mangabeys (Cercocebus atys) is 
typically non-pathogenic despite high levels of virus replication. To identify host genetic factors that allow sooty mangabeys (SM)  to avoid SIV-related pathogenesis, we produced 
a de novo whole genome assembly for the SM and performed comparative analysis with AIDS-susceptible species.
Methods: DNA from a female SM was sequenced at the Baylor Human Genome Sequencing Center using Illumina short read technology and Pacific Biosciences long reads. The 
assembly was produced using ALLPATHS-LG to generate contigs and scaffolds, then Atlas-Gapfill and PBJelly for filling gaps and extending contigs.  Annotation was performed 
through the NCBI Genome Annotation Pipeline. To identify immune molecules with divergence between SM and AIDS-susceptible primates, we aligned multiple protein sequences 
using the MultAlin tool. To identify assembly/annotation errors, we used RNA-seq data from multiple SM tissues. Raw reads were aligned to the SM assembly Caty1.0 and to the 
rhesus assembly MacaM using the STAR Aligner tool.
Results: The final assembly has deep coverage (mean 192x) across 2.85 Gb of the SM genome with contig N50 of 113 kb and scaffold N50 of 12.8 Mb. We identified several 
candidate genes with major sequence differences between human, rhesus macaque and SM, which were confirmed by RNA-Seq. A key phenotypic feature of SMs is the 
significantly lower innate responses to lipopolysaccharide and other components of gram-negative bacteria compared to AIDS-susceptible species This may help to limit overall 
immune activation after SIV infection. Of interest, we identified a C-terminal frame shift mutation in the toll-like receptor 4 (TLR4) locus of SM, a crucial sensor of bacterial products 
that induces a proinflammatory cytokine response. The same frame shift mutation was also observed in the coding region of TLR4 of African Green Monkeys. Lastly, we also 
identified major structural variations in exons 3 and 4 of the immune regulatory protein intercellular adhesion molecule 2 (ICAM2).
Conclusions: We identified several mutations predicted to have substantial effect on protein function in SM and AGM relative to non-natural SIV hosts. Identification of a TLR4-
specific mutation in the SM genome provides the mechanistic basis for attenuated responses to Gram-negative bacteria, an important aspect of the natural host phenotype.

21  Hyperacute Microbial Translocation During Pathogenic SIV Infection 
Adam J. Ericsen1; Michael Lauck1; Mariel S. Mohns1; Sarah R. DiNapoli2; James P. Mutschler1; Justin M. Greene3; Benjamin J. Burwitz3; Jonah B. Sacha3; Thomas C. Friedrich1; Jason M. 
Brenchley4; David H. O’Connor1  
1Univ of Wisconsin-Madison, Madison, WI, USA; 2NIH, Bethesda, MD, USA; 3Oregon Hlth & Sci Univ, Beaverton, OR, USA; 4Frederick Natl Lab for Cancer Rsr, Frederick, MD, USA 
Background: During chronic human immunodeficiency virus (HIV) infection, microbial products migrate into the blood from the gastrointestinal tract concomitant with systemic 
immune activation. Whether this pathological microbial translocation occurs during acute immunodeficiency virus infection remains unknown, but given the immunomodulatory 
activity of microbial products, acute-phase translocation could drive early virus replication.
Methods: Using simian immunodeficiency virus (SIV)-infected cynomolgus macaques, we performed 16S ribosome deep-sequencing and quantitative PCR to investigate 
SIV-associated perturbation to the composition and abundance of microbial products within stool and blood plasma. ELISA-based assays were used to monitor fluctuations in 
peripheral inflammation (MCP-1 and SAA-1), the bacteria-specific host response (sCD14 and EndoCab), and intestinal permeability (IFABP). We used flow cytometry to track 
changes to peripheral blood lymphocyte populations.
Results: We found that within the first week of infection, prior to the peak of viremia, plasma levels of bacterial DNA increased as much as 1,390-fold over baseline while plasma 
levels of soluble CD14 (sCD14) correlated with set-point levels of virus replication. Translocation was accompanied by peripheral inflammation and an increase in CD4+CCR5+ T 
cells, which are the primary targets of virus replication.
Conclusions: Altogether, our results identify hyperacute microbial translocation as one of the earliest pathological phenomena to occur during immunodeficiency virus infection, 
and suggest that it may promote early virus replication. Prophylactic strategies may benefit from better understanding the hyperacute-phase relationship between host 
commensals and incipient immunodeficiency virus.

22  CD8 T Cells Are Required to Suppress Viremia in SIV-Infected ART Treated Macaques 
Emily K. Cartwright1; Thomas H. Vanderford2; Kirk A. Easley3; Joern E. Schmitz4; Ann Chahroudi5; Steven E. Bosinger2; Mirko Paiardini2; Jacob D. Estes6; Guido Silvestri2  
1Emory Univ, Atlanta, GA, USA; 2Yerkes Natl Primate Rsr Cntr, Emory Univ, Atlanta, GA, USA; 3Emory Univ Rollins Sch of PH, Atlanta, GA, USA; 4Beth Israel Deaconess Med Cntr, Harvard Med 
Sch, Boston, MA, USA; 5Emory Univ Sch of Med, Atlanta, GA, USA; 6Frederick Natl Lab, Leidos Biomed Rsr, Frederick, MD, USA 
Background: HIV infection persists despite suppressive antiretroviral therapy (ART) and treatment interruption results in rapid viral rebound. Previous studies using antibody-
mediated CD8+ lymphocyte depletion in simian immunodeficiency virus (SIV)-infected rhesus macaques (RM) showed that these cells suppress viremia in ART-naïve animals. 
However, the role of CD8+ lymphocytes during ART-mediated virus suppression is unknown. Using in vivo CD8+ lymphocyte depletion, we sought to elucidate whether CD8+ 
lymphocytes are required to maintain virus suppression in ART-treated SIV-infected RM.
Methods: 13 rhesus macaques were infected IV with 3000 TCID50 of SIVmac239. At 8 weeks post SIV infection animals were put on a 4 drug ART regimen consisting of Tenofovir, 
Emtricitabine, Raltegravir, and Darunavir for the duration of the study. Once virus was undetectable, we administered the anti-CD8 antibody MT-807R1 intravenously (50 mg/
kg). Plasma viral load and quantification of cell-associated SIVmac gag DNA was determined by RT- PCR. A next-generation, ultra-sensitive RNA in situ hybridization technology, 
RNAscope was used to visualize SIV-RNA+ cells in lymph nodes. Multiparametric flow cytometry was performed to monitor the immunological effects of the used interventions.
Results: We found that in SIV-infected, ART-treated RMs, depletion of CD8+ lymphocytes results in increased virus production in both plasma and lymph nodes in 100% (13 out 
of 13 RM) of the treated animals. We also show that repopulation of CD8+ T cells (but not CD8+ NK cells) is associated with reestablishment of virus control. In addition, we found 
that the level of SIV-specific CD8+ T cells pre-CD8 depletion correlate with virus production after CD8 depletion. While the levels of SIV-DNA-positive cells remained unchanged 
after CD8+ lymphocyte depletion and reconstitution, the frequency of SIV-infected CD4+ T-cells pre-depletion positively correlates with both peak and area-under-the-curve of 
viremia post-depletion.
Conclusions: This study is the first to examine the effects of CD8+ lymphocyte depletion on SIV-infected rhesus macaques undergoing continuous ART. Our findings reveal a 
previously underappreciated role of CD8+ T cells in cooperating with ART to maintain virus suppression during therapy. We believe this study provides important rationale to 
further explore the potential effect of therapeutic vaccinations and check-point blockade inhibitors in ART-treated HIV-infected humans.

23  Lack of CTL Attenuates, but Does Not Ablate Compartmentalization of SIV Replication 
Joy M. Folkvord1; Melissa Thomas1; Eva Rakasz2; Shengbin Li3; Pamela Skinner3; Elizabeth Connick4  
1Univ of Colorado Anschutz Med Campus, Aurora, CO, USA; 2Wisconsin Natl Primate Rsr Cntr, Madison, WI, USA; 3Univ of Minnesota, Minneapolis, MN, USA; 4Univ of Colorado, Denver, CO, USA 
Background: In chronic, asymptomatic SIV disease, SIV RNA+ cells are concentrated within B cell follicles. As CTL are abundant in extrafollicular regions (EF) of 
secondary lymphoid tissues, but scarce inside the follicle (F), we hypothesized that in acute infection prior to CTL development or in chronic infection after CD8 depletion, 
compartmentalization of SIV RNA+ cells would diminish.
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Methods: Rhesus macaques were infected IV with SIVmac239. On day 7 (acute infection), 6 animals were sacrificed and lymph nodes (LN), spleen, and rectum harvested and 
snap frozen in OCT. Three animals underwent LN biopsy (day 42), treatment with CD8 depleting antibody (day 60), and necropsy on day 84. In situ hybridization for SIV RNA and 
immunostaining for Ki67, CD4, and CD20 were performed to determine frequencies of SIV RNA+ cells and target cells within F and EF. Wilcoxon matched-pairs signed rank test was 
used to determine significance.
Results: In acutely infected animals, frequencies of SIV RNA+ cells did not differ significantly in F vs EF of LN (median F:EF 1.2, p=0.6), but were higher in F vs EF in spleen (median 
F:EF 3.7, p=0.03) and rectum (median F:EF 17; p=0.03). After adjusting for Ki67+CD4+ cells in each compartment, there was a trend in all tissues for more SIV RNA+ to be in F 
vs EF (medians F:EF: LN 2.2; p=0.06; spleen 1.7; p=0.12; rectum 2.3, p=0.06). In chronically infected animals prior to CD8 depletion, frequencies of SIV RNA+ cells in LN were 
2.8- to 60-fold higher in F vs EF. After controlling for Ki67+CD4+ cells, SIV RNA+ cells were 11- to 40-fold higher in F vs EF. Following documented CD8 depletion of LN, differences 
in F vs EF largely abated with the LN F:EF ratio ranging from 0.7-1.8. This was primarily due to increases in SIV RNA+ cells in EF (range, 4- to 56-fold more vs pre-depletion LN), 
while increases in F were smaller (range, 1.2-1.9 fold more vs pre-depletion LN). Ki67+CD4+ cell frequencies were not substantially altered by CD8 depletion. After adjusting for 
Ki67+CD4+ cells, frequencies of SIV RNA+ cells were consistently higher in F vs EF of LN post CD8 depletion (range, F:EF 1.4 to 7.2).
Conclusions: In the absence of virus-specific CTL, the concentration of virus-producing cells in B cell follicles is attenuated, but not eliminated. These data support the hypothesis 
that virus-specific CTL play a key role in virus compartmentalization, and further suggest that T follicular helper cells are inherently more permissive to SIV than other cells.

24  Sooty Mangabey CD4+ T Cells Express the SIVsmm Coreceptor CXCR6 
Katherine Wetzel1; Emily Roberts1; Yanjie Yi1; Michael R. Betts1; Guido Silvestri2; Mirko Paiardini2; Ronald Collman1  
1Univ of Pennsylvania, Philadelphia, PA, USA; 2Yerkes Natl Primate Rsr Cntr, Emory Univ, Atlanta, GA, USA 
Background: Nonpathogenic SIVsmm infection of sooty mangabeys (SM) is characterized by limited infection of certain CD4+ T cell subsets, such as central memory T cells. One 
mechanism that may contribute to limited infection of certain cells is extremely low expression of CCR5 by SM and other natural hosts. However, SM exhibit high viral loads despite 
little CCR5. Our lab has demonstrated that SIVsmm infection occurs in vivo in the absence of CCR5 and that smCXCR6 supports SIVsmm infection in vitro and in smPBMC ex vivo. We 
hypothesize that CXCR6 is a principal coreceptor in SM, and that CXCR6 expression by expendable CD4+ T cell subsets enables viral replication in CCR5-low natural hosts without 
either disruption of CD4+ T cell homeostasis or pathogenesis. Our aim was to define expression patterns of CXCR6 on CD4+ T cells of SM, as well as rhesus macaques (RM). We also 
examined GPR15, which has modest coreceptor activity in vitro.
Methods: Because anti-human CXCR6 reagents do not cross-react with smCXCR6 or rmCXCR6, we generated a novel monoclonal antibody by immunizing mice with B78H1 cells 
transduced to express smCXCR6. This antibody specifically reacts with all primate CXCR6 molecules tested. Using flow cytometry, we defined expression patterns of CXCR6, GPR15 
and CCR5 on both resting and ConA/IL-2-stimulated CD4+ T cells from uninfected SM and RM. 
Results: Both CXCR6 and GPR15 were expressed on resting memory CD4+ T cells of SM and RM. Notably, CXCR6, GPR15 and CCR5 expression defined three distinct populations of 
resting CD4+ T cells in both species, with few cells expressing multiple coreceptors. Upon stimulation, the proportion of CXCR6+ CD4+ T cells increased in both SM and RM. In stark 
contrast, CCR5+ CD4+ T cells increased in RM but not SM following stimulation, as previously reported. As a result, CXCR6+ cells substantially outnumbered CCR5+ cells among 
SM CD4+ T cells. 
Conclusions: CXCR6 defines a CD4+ T cell population in SM that is distinct from CCR5-expressing cells, and may identify a unique subset that can support SIVsmm replication 
without pathogenic consequences.  The divergent changes in CCR5 and CXCR6 expression in response to stimulation suggest that CXCR6 and CCR5 expression are controlled by 
distinct mechanisms. Delineating the specific T cell subsets that express CXCR6 in blood as well as in tissues will help determine how CXCR6 targets SIV in SM, and in the setting of 
very low CCR5 expression, contributes to nonpathogenic consequences of infection. 

25 Safety, Immunologic and Virologic Activity of Anti-PD-L1 in HIV-1 Participants on ART 
Joseph J. Eron Jr1; Cynthia Gay1; Ronald Bosch2; Justin Ritz2; Jason M. Hataye3; Carey Hwang4; Randall L. Tressler5; Stephen W. Mason6; Richard A. Koup7; John W. Mellors8; for the ACTG 
A5326 Study Team  
1Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA; 2Harvard Sch of PH, Boston, MA, USA; 3NIH, Bethesda, MD, USA; 4Bristol-Myers Squibb, Princeton, NJ, USA; 5DAIDS, NIAID, NIH, 
Rockville, MD, USA; 6Bristol-Myers Squibb, Wallingford, CT, USA; 7VRC, NIAID, NIH, Bethesda, MD, USA; 8Univ of Pittsburgh, Pittsburgh, PA, USA 
Background: HIV-1 infected persons with viremia suppressed on antiretroviral therapy (ART) have persistent T-cell exhaustion that may limit clearance of HIV-1 expressing cells. 
Monoclonal antibodies (mAbs) targeting the PD1:PD-L1 axis have shown clinical activity in cancer studies. Blocking this axis in patients suppressed on ART may improve HIV-1 
specific immune responses.
Methods: In a pre-specified analysis of an initial dosing cohort of ACTG 
5326, 8 HIV-infected participants on ART with HIV-1 RNA <40 c/mL and 
≥0.4 c/mL by single copy assay (SCA) received one infusion (double-blind) 
of anti PD-L1 mAb (BMS-936559) at 0.3 mg/kg (N = 6) or normal saline (NS) 
(N=2). Anti-PD-L1 pharmacokinetics and receptor occupancy (RO) on CD3+, 
CD4+ and CD8+ T cells were measured and safety was assessed. HIV-1 
Gag-specific CD8+ T cell responses, plasma HIV-1 RNA by SCA, and CD4+ 
T cell-associated (CA) RNA and DNA by qPCR were measured at pre-entry, 
entry and over 28 days post infusion. In participants who received active 
mAb, pre-entry/entry (BL) and all post-infusion values were averaged and 
compared (paired t-test).
Results: BMS-936559 was well tolerated; all treatment-related adverse 
events were mild/moderate. Plasma half-life of BMS-936559 was 3.7 days. 
RO peaked at 80-100% within 2 hours of dosing and was <20% in 5 of 6 
participants by week 4. The average percentage of HIV-1 Gag-specific CD8+ 
cells (by IFNg (Figure) or CD107a) increased over the 28 days post infusion 
(p=0.14 and 0.09, respectively), as did polyfunctionality of the Gag-specific 
CD8+ T cell response, all driven by two strong responders in the anti-PD-L1 
treated group. SCA levels appeared to decrease at 3d then increase at 
7d (Figure). There was no change in the average SCA HIV RNA or CA-HIV 
RNA from pre-infusion through Day 28 (p=0.69 and 0.53). CA-RNA:DNA 
ratio did not change. At 36 weeks post-infusion of anti-PD-L1 mAb or NS, 
an asymptomatic participant with a previously normal cortisol had an 
abnormally low AM level and was diagnosed with pituitary insufficiency.
Conclusions: This is the first prospective study of a PD1:PD-L1 axis inhibitor in HIV-infected participants on ART. Despite the low anti PD-L1 dose, there was a trend toward 
increased HIV-1 Gag specific CD8+ T cell responses over 28 days post-infusion, including increased CD107a expression consistent with reversal of CD8+ T cell exhaustion. Responses 
were larger in a subset, consistent with responses to immune checkpoint mAbs in cancer treatment and animal models of viral infections.
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26LB  Effect of Sequential Vacc-4x/GM-CSF Immunization and Romidepsin on the HIV Reservoir 
Steffen Leth1; Jesper Højen1; Mariane Schleimann1; Sara Nissen1; Alejandra Mørk2; Maja Sommerfelt2; Lars Østergaard1; Thomas Rasmussen1; Martin Tolstrup3; Ole S. Søgaard3  
1Aarhus Univ Hosp, Aarhus, Denmark; 2Bionor Pharma, Oslo, Norway; 3Aarhus Univ Hosp, Aarhus Nord, Denmark 
Background: Immune priming prior to reversal of latency may facilitate killing of infected CD4+ T cells and could be a component of an HIV cure. To clinically assess this concept, 
we evaluated whether therapeutic HIV immunization followed by latency reversal would impact measures of viral transcription, plasma viremia, and reservoir size in HIV patients 
on suppressive antiretroviral therapy (ART). 
Methods: This single-arm phase Ib/IIa trial enrolled 20 HIV-infected adults who received 6 intradermal immunizations with Vacc-4x adjuvanted with GM-CSF prior to receiving 
intravenous romidepsin 5 mg/m2 once weekly for 3 weeks while maintaining ART. This “shock & kill” approach was followed by a monitored antiretroviral pause (MAP). Co-primary 
endpoints were changes from baseline in total HIV DNA in CD4+ T cells (by ddPCR) and infectious units per million ([IUPM] by quantitative viral outgrowth assay [qVOA]) as markers 
of the reservoir size. HIV transcription was quantitated by cell-associated unspliced HIV RNA in CD4+ T cells. Plasma HIV RNA was analyzed by the Cobas Taqman assay. Safety was 
evaluated at each study visit.
Results: Seventeen of 20 enrolled participants (3 females, 17 males, median age 48.5 years, median CD4 670 cells/mm3) completed all Vacc-4x/GM-CSF immunizations and 
romidepsin infusions. Reductions in the latent reservoir were observed with both assays. Total HIV DNA was reduced by 40% (95% CI: 11–59, p=0.012). qVOA was evaluable at 
baseline and at least one follow-up time point in 6/17 participants. The 6 evaluable participants had a median reduction in IUPM of 40% (p=0.019). As previously observed, HIV 
transcription increased rapidly within the first hours after each romidepsin administration. Eight participants had at least one quantifiable plasma HIV RNA (range: 21–619 c/ml) 
during the romidepsin infusion period. Median time from interrupting ART to plasma HIV RNA>50 copies/ml during the MAP was 14 days. Three SAEs were observed, none related 
to study therapy. A total of 141 AEs in 20 participants were recorded, 133 grade 1, five grade 2 and three grade 3. None of the grade 3 AEs were related to study medications.
Conclusions: This is the first reported dual intervention designed to target the HIV reservoir. We used Vacc-4x/GM-CSF therapeutic HIV immunization prior to romidepsin 
treatment and found a significant reduction in the latent HIV reservoir. These results may serve as a benchmark for further optimization of this strategy.

27  A Patient Navigation/Contingency Management RCT for Hospitalized HIV+ Substance Users 
Lisa R. Metsch1; Daniel J. Feaster2; Lauren Gooden3; Moupali Das4; Tim Matheson5; Maxine L. Stitzer6; Mamta K. Jain7; Allan Rodriguez2; Raul Mandler8; Carlos del Rio9  
1Columbia Univ Mailman Sch of PH, New York, NY, USA; 2Miller Sch of Med, Univ of Miami, Miami, FL, USA; 3Columbia Univ Mailman Sch of PH, Miami, FL, USA; 4Gilead Scis, Inc, Foster City, 
CA, USA; 5San Francisco Dept of PH, San Francisco, CA, USA; 6Johns Hopkins Bayview Med Cntr, Baltimore, MD, USA; 7Univ of Texas Southwestern Med Cntr, Dallas, TX, USA; 8Natl Inst on Drug 
Abuse, NIH, Rockville, MD, USA; 9Emory Univ Sch of Med, Atlanta, GA, USA 
Background: HIV-infected substance users are less likely to be virally suppressed due to lower rates of adherence to treatment and engagement in care. We tested the impact of 
patient navigation (PN) and contingency management (CM) on increasing viral suppression (<200 copies/µL) in HIV-infected substance users who were poorly engaged in care
Methods: Project Hope (CTN0049) is a completed 3-arm RCT to test 6 months of PN and PN+CM versus treatment as usual (TAU) on increasing 12-month viral suppression 
rates. The PN arm included up to 11 sessions in which navigators motivated participants to attend HIV care and substance use treatment and provided instrumental support 
including making and attending appointments with participants. PN+CM added contingency management; participants could earn up to $1,160 for target behaviors including 
attending HIV care visits, picking up medications, attending substance use treatment, providing drug-free urines, and achieving viral suppression. Differences in viral suppression 
at 12 months, the primary outcome, were tested by treatment arm using intention-to-treat analysis with generalized estimating equations for binary outcomes. Results are final.
Results: 801 HIV-infected out of care substance users were recruited from 11 hospitals in the US between July 2012 and January 2014. The sample was predominately male (68%), 
black (78%) and middle aged (m=44, SD=10). Participants reported use of stimulants (81%), marijuana (55%), high levels of alcohol (49%) and opioids (26%). Median CD4 count 
was 109. Viral suppression at baseline was similar across arms (PN=11%, PN+CM=10%, TAU=11%, p=.930).The percentage of patients attending at least 6 PN sessions was 74% 
in PN and 90% in the PN+CM arms. Average payment to an incentivized PN+CM participant was $668. Viral suppression at 12 months, available for 752 (94%), was not different 
across the 3 arms (PN=36%, PN+CM=38%, TAU=34%, p=.311). In secondary analyses, viral suppression (PN=39%, PN+CM=46%, TAU=35%, p(PN+CM vs TAU)=.038) and 
attendance at an HIV care visit (PN=79%, PN+CM=87%, TAU=69%, p(PN vs TAU)=.003); p(PN+CM vs PN)=.014) at 6 months were significantly different between arms.
Conclusions: PN and PN+CM had improved indicators of HIV care in the short run, but these improvements are transitory and did not persist. At the primary 12 month 
assessment, neither PN nor PN+CM had any impact on viral suppression in this sample of difficult to treat, substance using, unsuppressed HIV positive individuals recruited in the 
hospital.
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28  Initiating ART at a Patient’s First Clinic Visit: The RapIT Randomized Trial 
Sydney Rosen1; Mhairi Maskew2; Matthew P. Fox1; Cynthia Nyoni2; Constance Mongwenyana2; Given Malete2; Ian M. Sanne2; Lawrence Long2 
1Boston Univ, Boston, MA, USA; 2Univ of the Witwatersrand, Wits Hlth Consortium, Johannesburg, South Africa 
Background: Very high rates of patient attrition from HIV care between HIV testing and ART initiation have been documented in sub-Saharan Africa. Our objective was to 
estimate the effect of accelerated initiation procedures on uptake of ART and viral suppression.
Methods: We conducted a randomized controlled trial (RapIT Trial, NCT01710397) of immediate ART initiation in two public sector clinics in South Africa (a primary health 
clinic (PHC) and a hospital-based HIV clinic). Adult (≥18), non-pregnant patients receiving a positive HIV test or first CD4 count were randomized to standard or rapid initiation. 
On the day of HIV test or first CD4 count, rapid arm patients received a 
point-of-care (POC) CD4 count (Alere Pima) if needed; those ART eligible 
received a POC TB test (Xpert MTB/RIF) if symptomatic, rapid POC blood 
tests (Roche Reflotron), physical exam, education, counseling, and ARV 
dispensing. Patients in the control arm followed standard clinic procedures 
(3-5 additional clinic visits over 2-6 weeks prior to ARV dispensing). 
Follow up was by passive medical record review. Primary outcomes were 
initiation of ART ≤ 90 days and viral suppression, defined as initiated, 
retained in care, and suppressed (≤400 copies/ml), ≤ 10 months of study 
enrollment.
Results: Of 600 patients screened, 377 were eligible for ART and for the 
study (56% female, median age 35, median CD4 count 210 cells/mm3). 
In the rapid arm 182/187 (97%) initiated ART ≤ 90 days, compared to 
136/190 (72%) in the standard arm (RR 1.36; 1.24-1.49). In the rapid arm, 
119/187 (64%) initiated and were suppressed at 10 months, compared 
to 96/190 (51%) in the standard arm (RR 1.26; 1.05-1.50). Adjustment for 
sex and baseline CD4 count did not affect results. Effects were larger for 
the PHC than for the hospital-based HIV clinic, for unemployed than for 
employed patients, and for patients under age 35 than for patients over 
35. 72% of rapid arm patients initiated on the same day as HIV test or first 
CD4 count (Figure 1). All rapid arm patients in the rapid arm who did not 
start ART ≤ 180 days were delayed due to TB treatment. Time used for 
treatment initiation in the rapid arm averaged 2.8 hours.
Conclusions: Offering same-day ART initiation to adult patients in South Africa increased uptake of ART by 36% and viral suppression by 26%. It is feasible and acceptable in 
public sector clinics, and not all POC instruments will be essential in the future. It should be considered for adoption in high-volume clinics in the public sector in Africa.

29  Switching Tenofovir DF to Tenofovir Alafenamide in Virologically Suppressed Adults 
Joel E. Gallant1; Eric Daar2; Francois Raffi3; Cynthia Brinson4; Peter Ruane5; Edwin DeJesus6; Mingjin Yan7; Andrew Plummer7; Andrew Cheng7; Martin S. Rhee7 
1Southwest Care Cntr, Santa Fe, NM, USA; 2Univ of California Los Angeles Med Cntr, Torrance, CA, USA; 3Chu Hotel Dieu-Chu De Nantes, Nantes, France; 4Central Texas Clinical Rsr, Austin, TX, 
USA; 5Peter J Ruane MD, Inc, Los Angeles, CA, USA; 6Orlando Immunology Cntr, Orlando, FL, USA; 7Gilead Scis, Inc, Foster City, CA, USA 
Background: Emtricitabine/tenofovir DF (F/TDF) is a standard-of-care nucleoside reverse transcriptase inhibitor (NRTI) backbone due to its favorable efficacy and safety profile. 
However, TDF can be associated with renal and bone toxicities. Tenofovir alafenamide (TAF) is a novel tenofovir prodrug that achieves 91% lower plasma tenofovir levels than TDF. 
In elvitegravir/cobicistat/F/TAF phase 3 studies, TAF had less adverse effect on kidneys and bone than TDF.  
Methods: We conducted a 96-week (wk) randomized, double blind, active controlled study in virologically suppressed HIV-1 infected patients receiving F/TDF-containing 
regimens to evaluate the efficacy and safety of switching from F/TDF to F/TAF vs continuing F/TDF while remaining on the same third agent. Primary endpoint was virologic success 
at Wk 48 by ITT FDA snapshot algorithm with a pre-specified noninferiority margin of 10%. We describe the Wk 48 data. 
Results: 663 patients were randomized and treated (F/TAF 333 vs F/TDF 330); median age 49 years, 15% women, median estimated glomerular filtration rate (eGFR) 100 mL/min. 
46% were on a boosted protease inhibitor, 28% on an integrase inhibitor, 25% on a non-NRTI. Through Wk 48, virologic success (HIV-1 RNA <50 c/mL) was maintained in most 
patients in both treatment groups: F/TAF 94.3% vs F/TDF 93.0% (difference +1.3%, 95% CI: -2.5% to +5.1%), demonstrating noninferiority of F/TAF to F/TDF (Table). Emergent 
resistance was rare (0.3% vs 0). Drug related serious adverse events were rare (0 vs 0.3%). Drug discontinuation due to adverse events (AEs) was low (2.1% vs 0.9%). There were no 
cases of proximal renal tubulopathy in either group. Median eGFR improved by +8.4 mL/min in the F/TAF group vs by +2.8 mL/ min in the F/TDF group (P <0.001). Quantitative 
measures of proteinuria improved in the F/TAF group but not in the F/TDF group (Table). Bone mineral density (BMD) increased in the F/TAF group but declined in the F/TDF group: 
hip (mean) +1.14% vs -0.15% (P <0.001) and spine +1.53% vs -0.21% (P <0.001), respectively. More patients in the F/TAF group had ≥ 3% improvement in BMD at Wk 48: hip 17% 
vs 9% and spine 30% vs 14%.
Conclusions: In virologically suppressed patients switching from F/TDF to F/TAF, high rates of virologic suppression were maintained, while renal and bone safety parameters 
improved. With its safety benefits relative to F/TDF, F/TAF has the potential to become an important NRTI backbone for antiretroviral treatment.
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30  ACTG 5273 Randomized Trial of Second-Line ART Supports WHO Guidance 
Alberto M. La Rosa1; Linda J. Harrison2; Babafemi Taiwo3; Carole L. Wallis4; Lu Zheng2; Peter S. Kim5; Nagalingeswaran Kumarasamy6; Mina Hosseinipour7; John W. Mellors8; Ann 
Collier9 
1Asociación Civil Impacta Salud y Educación, Lima, Peru; 2Harvard Sch of PH, Boston, MA, USA; 3Feinberg Sch of Med, Northwestern Univ, Chicago, IL, USA; 4BARCSA and Lancet Lab, 
Johannesburg, South Africa; 5DAIDS, NIAID, NIH, Rockville, MD, USA; 6YRG Cntr for AIDS Rsr and Educ, Chennai, India; 7Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA; 8Univ of 
Pittsburgh, Pittsburgh, PA, USA; 9Univ of Washington, Seattle, WA, USA 
Background: The WHO recommends boosted protease inhibitor + nucleos(t)ide reverse transcriptase inhibitors (NRTI) for second-line ART, but concerns about NRTI toxicity and 
cross-resistance have motivated the search for NRTI-free regimens. We hypothesized that boosted lopinavir (LPV/r) + raltegravir (RAL) would be virologically non-inferior to LPV/r 
+ NRTIs as second-line ART in resource-limited settings.
Methods: ACTG A5273 (SELECT) was a phase III, open-label, randomized, non-inferiority study conducted at 15 sites in 9 resource-limited countries. HIV-1-infected adults with 
viral load (VL) ≥1000 copies/mL (cpm) after 24 weeks (wks) of a non-nucleoside reverse transcriptase inhibitor (NNRTI)-based regimen received LPV/r + RAL or LPV/r + NRTIs 
selected from an algorithm that included zidovudine for those failing tenofovir and vice versa.  Non-inferiority was defined as the upper 2-sided 95% CI for the difference in 
cumulative probability of virologic failure (VF, confirmed VL >400 cpm at or after wk 24) estimated by Kaplan-Meier methods by wk 48 excluding 10%. Secondly, superiority was 
assessed by exclusion of 0. Genotypic drug resistance testing was performed retrospectively at study entry and VF.
Results: 512 eligible participants were randomized; the majority were female (52%), black (64%) and infected with subtype C (81%). At study entry, median CD4 count was 135 
cells/mm3; VL 4.5 log10 cpm, 96% had ≥1 NRTI IAS mutation and 52% ≥3. By wk 48, the cumulative probability of VF was 10.3% (95% CI: 6.5%, 14.0%) in the RAL arm and 12.4% 
(8.3%, 16.5%) in the NRTI arm (See figure) with a weighted (by randomization stratification factors) difference (95% CI) of -3.4% (-8.4%, 1.5%) indicating LPV/r + RAL was non-
inferior and not superior to LPV/r + NRTIs. Participants in the NRTI arm with a NRTI genotypic susceptibility score (GSS) >1 had a higher probability of VF versus those with GSS<1 
(difference -8.4% [-16.6%, -0.3%]; P=0.04). In addition, having ≥3 NRTI mutations at study entry was associated with a lower probability of VF in both arms (HR 0.45 [0.30, 0.70], 
P<0.001).
Conclusions: In the setting of extensive NRTI resistance without resistance testing the WHO recommendation of LPV/r + NRTIs for second-line ART is supported by the current 
study. LPV/r + RAL should be considered an alternative if NRTI toxicity is limiting. The strong association between NRTI resistance at study entry and improved response to second-
line ART deserves further evaluation of mechanisms other than better adherence.

 

31LB  Cabotegravir+Rilpivirine as Long-Acting Maintenance Therapy: LATTE-2 Week 32 Results 
David A. Margolis1; Juan González-García2; Hans-Jürgen Stellbrink3; Joseph J. Eron4; Yazdan Yazdanpanah5; Sandy Griffith6; David Dorey7; Kimberley Y. Smith1; Peter Williams8; William 
Spreen1 
1ViiV Hlthcare, Research Triangle Park, NC, USA; 2Inst for Hlth Rsr of La Paz Univ Hosp, Madrid, Spain; 3ICH Study Cntr, Hamburg, Germany; 4Univ of North Carolina at Chapel Hill, Chapel Hill, 
NC, USA; 5INSERM U1137, Paris, France; 6ViiV Hlthcare, Durham, NC, USA; 7GSK, Mississauga, ON, Canada; 8Janssen, Beerse, Belgium 
Background: Cabotegravir (CAB), an HIV INSTI and rilpivirine (RPV), an HIV NNRTI are both under development as long-acting (LA) injectable nanosuspensions. LATTE-2 was 
designed to select an intramuscular (IM) regimen of CAB LA + RPV LA and to evaluate the safety and efficacy of 2-drug IM ART, relative to 3-drug oral ART (CAB + ABC/3TC) when 
used to maintain viral suppression in HIV-1 infected adults. 
Methods: Phase 2b, multicentre, parallel group, open-label study in ART-naïve HIV infected adults.  Enrolled patients that had a plasma HIV-1 RNA <50 c/mL during the 20-week 
Induction Period (IP) with daily oral CAB 30 mg + ABC/3TC were randomized 2:2:1 to IM CAB LA + RPV LA every 4 weeks (Q4W), every 8 weeks (Q8W), or remained on oral CAB + 
ABC/3TC (PO) in the Maintenance Period (MP).  The primary endpoints evaluated antiviral activity by FDA snapshot algorithm, protocol defined virologic failure, and safety at a 
pre-specified 32 wks in MP (ITT Maintenance Exposed (ME)).
Results: 309 pts were enrolled and treated (ITT-E): 91% male, 20% non-white, and 19%>100,000 c/mL HIV-1 RNA. After 20 wks of IP, 91% of pts achieved HIV-1 RNA <50 c/mL 
by snapshot and 286 pts were randomized to maintenance therapy. In the MP, 95% (Q8W) and 94% (Q4W) of pts maintained HIV-1 RNA <50 c/mL at W32 compared to 91% on PO 
(ITT-ME).  Two pts had consecutive HIV-1 RNA >200 c/ml during MP (PO [1 at W8]; Q8W [1 at W4]), both without NRTI, NNRTI, or INSTI resistance.  The most common drug-related 
AE was injection site pain (92% on IM arms) with 99% of injection site reactions (ISRs) being mild (82%) or moderate (17%). ISRs lasted a median of 3 days, decreased in frequency 
following the first injection, and led to 2 pt (<1%) withdrawals.  Most common non-ISR AEs during MP were nasopharyngitis (20%), diarrhea (12%) and headache (14%) on IM 
arms and nasopharyngitis (25%), headache (7%), and diarrhea (5%) on PO CAB.  SAEs during MP occurred in 6% of IM pts and 5% PO pts, none drug related, with 1 unrelated death 
(seizure [Q4W]).  Nine pts withdrew from MP due to AEs; Q8W (2%), Q4W (5%) and PO (2%). Treatment emergent lab abnormalities ≥ Grade 3 occurred in 16% of IM pts and 14% of 
PO pts during MP.
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Conclusions: Q8W and Q4W CAB LA + RPV LA as 2-drug injectable maintenance therapy demonstrated comparable antiviral activity to daily oral CAB + ABC/3TC through 32 
weeks in virologically suppressed pts. Injectable CAB LA + RPV LA were generally well tolerated. LATTE-2 results support continued development of this novel treatment regimen.

 

32LB  ACTG 5340:The Effect of VRC01 on Viral Kinetics After Analytic Treatment Interruption 
Katharine J. Bar1; Linda J. Harrison2; Edgar T. Overton3; Mark Bardsley1; Michael Messer4; Edmund Capparelli5; Barney Graham6; Richard A. Koup7; James A. Hoxie1; Pablo Tebas1; for the 
AIDS Clinical Trials Group (A5340 team)  
1Univ of Pennsylvania, Philadelphia, PA, USA; 2Harvard Sch of PH, Boston, MA, USA; 3Univ of Alabama at Birmingham, Birmingham, AL, USA; 4Univ of Alabama School of Medicine, 
Birmingham, AL, USA; 5Univ of California San Diego, San Diego, CA, USA; 6NIAID, NIH, Bethesda, MD, USA; 7VRC, NIAID, NIH, Bethesda, MD, USA 
Background: Broadly neutralizing anti-HIV monoclonal antibodies (bNAbs) have shown promising results for the prevention and treatment of HIV. We present data evaluating 
whether high dose passive administration of VRC01, a bNAb targeting the CD4 binding site, can prevent or delay the return of viremia after ART interruption.
Methods: ACTG A5340 is an open-label study of the safety, 
tolerability, pharmacokinetics (PK) and antiviral activity of 
VRC01 in suppressed HIV-1 infected individuals undergoing 
a monitored analytical treatment interruption (ATI). We 
administered VRC01 40 mg/kg by intravenous infusion every 
3 weeks for a total of 3 doses starting 1 week before the 
ATI. Thirteen evaluable participants provided 95% power to 
detect a 40% difference a rebound probability of 90% at 8 
weeks without intervention using a one-sided test and 5% 
significance level. All participants were on protease (PI) or 
integrase (INSTI) based ART that was restarted after confirmed 
HIV RNA ≥200 c/ml.
Results: We enrolled 14 participants; 100% male, 50% African 
American. Median CD4 count was 896 c/mm3 (IQR 579-1053) 
and nadir >200 c/mm3 for all participants. Median time on 
ART was 4.7 years (IQR 3.8-6.0); 71% were on INSTI and 29% 
on PI regimens at entry. VRC01 was safe and well tolerated. No 
grade 3 or higher, or grade 2 VRC01-related, adverse events 
were observed. 
One participant was excluded from antiviral activity analysis 
because he stopped ART before the first VRC01 dose. Despite 
median trough VRC01 concentrations of 90.4 mcg/ml (range 
71.5-135.5) 3 weeks after the first dose, viral rebound occurred 
before week 8 of the ATI for the majority of participants 
(Figure). Notably, we detected a delay in rebound when compared to non-NNRTI historical controls from prior ACTG studies; 45% vs 13% were virally suppressed to week 4 (Fisher’s 
exact p=0.02) and 9% vs 3% to week 8 (p=0.40). Two participants maintained suppression for 7 and 10 weeks in the absence of any other ART. Participants were off ART for a 
median of 5 weeks and 10/11 (2 participants are still in the ATI phase) resuppressed <50 c/ml within 4 weeks. 
Conclusions: Passive immunization with high doses of a single bNAb (VRC01) failed to prevent rebound viremia in the majority of participants, although rebound was delayed 
when compared to historical controls. We are evaluating the baseline and rebound virus sensitivity to VRC01, PK, immunological and virological parameters. These data will inform 
the next strategies to utilize bNAbs, alone or in combination.  
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33  Breast Milk and In Utero HIV-1 Transmission Select for Unique Envelope Signatures 
Thomas A. Wilkinson1; Kyle J. Nakamura1; Laura M. Heath2; Katherine Semrau3; Chipepo Kankasa4; Nicholas E. Webb5; Benhur Lee5; Louise Kuhn6; James I. Mullins2; Grace M. 
Aldrovandi1  
1Children’s Hosp of Los Angeles, Los Angeles, CA, USA; 2Univ of Washington, Seattle, WA, USA; 3Boston Univ Sch of PH, Boston, MA, USA; 4Univ Teaching Hosp, Lusaka, Zambia; 5Univ of 
California Los Angeles, Los Angeles, CA, USA; 6Columbia Univ, New York, NY, USA 
Background: Despite improved prevention of mother-to-child transmission (MTCT) of human immunodeficiency virus-type 1 (HIV-1) in developing countries, 240,000 children 
acquired the virus in 2013.  HIV-1 MTCT can occur by three distinct routes:  in utero (transplacental passage), intrapartum, and postpartum through breastfeeding.  Disease 
progression can vary dramatically among these transmission modes, with infants infected in utero showing the shortest survival times.
Methods: Twenty-two maternal-infant transmission pairs were selected from the Zambia Exclusive Breastfeeding Study (ZEBS).  Viral transmission route (in utero or through 
breastfeeding) was determined by the timing of the first HIV-1 polymerase chain reaction (PCR)-positive test in the infant.  Full-length gp160 sequences were cloned from either 
reverse-transcribed plasma RNA or from cellular DNA.  Neutralization assays were performed using TZM-bl cells and pseudotyped virus bearing envelope sequences from maternal 
or infant isolates.  Affinofile cells were used to assess CD4 surface density requirements for a given isolate to gain viral entry.  Inhibitor slope values were determined by fitting the 
median effect model to experimental dose response curves.
Results: Analysis of 647 viral envelopes from 22 maternal-infant pairs revealed unique genotypic and phenotypic signatures that depend upon transmission route.  Relative to 
maternal strains, intrauterine HIV transmission selects infant isolates that are more resistant to soluble CD4 (sCD4) neutralization (p < 0.001), have shorter V1 loops with fewer 
potential N-glycosylation sites (PNGs) (p ≤ 0.017), and have fewer V5 PNGs (p = 0.017).  Breast milk transmission selects infant isolates with fewer gp41 PNGs than their maternal 
counterparts (p = 0.017) and that are more sensitive to the glycan-dependent broadly neutralizing antibodies PG9 and PG16 (p ≤ 0.014).  In addition, median effect analysis 
suggests that HIV-1 envelope trimers engage target CD4 receptors with negative cooperativity.  Finally, experiments with Affinofile cells indicate that compared to maternal viral 
strains, virus from infants require increased levels of surface CD4 receptor for productive infection.
Conclusions: These data provide the first evidence for transmission route-specific selection of HIV-1 variants, and suggest a role for envelope-CD4 avidity in viral entry.  These 
findings potentially inform therapeutic strategies or vaccine designs that can be tailored over the course of HIV-1 exposure.

34  Impact of Option B+ on ART Uptake and Retention in Swaziland: A Stepped-Wedge Trial 
Elaine J. Abrams1; Nontokozo Langwenya2; Averie Gachuhi3; Allison Zerbe3; Thabo Hlophe4; Simangele Mthethwa-Hleta5; Harriet Nuwagaba-Biribonwoha4; Ruben Sahabo4; Velephi 
Okello5; Landon Myer2  
1ICAP, Columbia Univ Mailman Sch of PH, New York, NY, USA; 2Univ of Cape Town, Cape Town, South Africa; 3ICAP at Columbia Univ, New York, NY, USA; 4ICAP at Columbia Univ, Mbabane, 
Swaziland; 5Ministry of Hlth, Mbabane, Swaziland 
Background: Retaining HIV-infected pregnant and postpartum women in care is critical to prevent mother-to-child HIV transmission (PMTCT) and promote maternal health. 
New PMTCT approaches call for lifelong antiretroviral therapy (ART) for all HIV+ pregnant women (Option B+), a departure from strategies that used CD4 count to determine ART 
eligibility (Option A). Yet there are few implementation data on the impact of Option B+ on maternal retention in antenatal and postnatal care. 
Methods: Using a stepped-wedge design the ‘Sitkulwane Lesiphephile–Safe Generations’ study compared maternal retention under Option A (based on <350 cells/µL) versus 
Option B+ in 10 primary care facilities across Swaziland. Pregnant HIV+ women not on ART making a first antenatal visit formed monthly facility-level cohorts that were followed 
through 6 months postpartum using routine health records. In analysis, the month of transition from A to B+ was excluded. Retention was defined as engagement in care within 
56 days of delivery during the antenatal period and during a 3-month window before 6 months postpartum. Generalized estimating equations with a probit link were used to 
generate adjusted risk ratios (aRR) comparing outcomes under Options A versus B+ after accounting for age, CD4, gestation at 1st antenatal visit, and known HIV status.
Results: 2315 women were included: 45% (n=1043) under B+ and 55% (n=1272) under A. Patient characteristics were similar under B+ and A: mean age, 26 years; median 
gestational age at first antenatal visit, 20 weeks; median CD4, 404 cells/µL; CD4 <350, 33%. After transitioning to B+, the proportion of women receiving ART antenatally was 
higher (93%) vs A (30%; p<0.001). The proportion of women with CD4 <350 initiating ART antenatally also increased under B+ (94% vs 63%; p<0.001). Among all HIV+ women, 
61% attended at least one visit prior to delivery: 68% under B+ vs 54% under A (aRR, 1.30; p<0.001). Overall, postpartum retention was low (37%). In the analysis of all HIV+ 
women, postpartum retention was significantly higher under B+ (50%) vs A (26%) (aRR, 1.54; p<0.001). However, when the analysis was restricted to women on ART, postnatal 
retention was somewhat lower under B+ vs A (53% vs 65%; aRR, 0.73; p<0.001).
Conclusions: Implementation of Option B+ greatly increased ART initiation antenatally and improved ART coverage among women with advanced HIV disease in Swaziland, but 
postpartum retention remains an important challenge requiring urgent intervention.

35LB  National HIV Transmission in 4-12 Week Olds in Malawi’s PMTCT Option B+ Program 
Beth Tippett Barr1; Erik Schouten2; Joep van Oosterhout3; Sundeep K. Gupta4; Happy Phiri2; Deus Thindwa2; Christopher Blair2; Andreas Jahn5; Monique von Lettow6; for the NEMAPP 
Consortium  
1CDC, Harare, Zimbabwe; 2Management Sciences for Hlth, Lilongwe, Malawi; 3Dignitas Intl, Zomba, Malawi; 4CDC, Lilongwe, Malawi; 5Ministry of Hlth, Lilongwe, Malawi; 6Dignitas 
International, Lilongwe, Malawi 
Background: Option B+ was conceptualized and implemented in Malawi in 2011.  Recognizing that additional data would be needed to validate program results documented 
by the Ministry of Health, and to provide further detail on variation in transmission by ART coverage and timing, a two year cohort study called the National Evaluation of Malawi’s 
PMTCT Program (NEMAPP) was implemented in November 2014.  A primary objective of NEMAPP is to measure mother-to-child-transmission (MTCT) in the era of Option B+.
Methods: NEMAPP is ongoing at 54 randomly selected health facilities in 10 districts.  A stratified cluster sampling design was used to identify a nationally representative sample 
of 4-12 week old infants.  Mothers were consecutively consented and screened for HIV while attending an under-5 clinic, and all identified HIV-exposed infants underwent HIV-1 
DNA testing. This paper presents unweighted results of early infant transmission at the time of enrollment into NEMAPP.
Results: Amongst 1,851 HIV-positive mothers of 4-12 week old infants, 98.2% reported knowing their HIV status in pregnancy.  Overall MTCT was 3.9%. Among those on ART in 
pregnancy (coverage 93.5%) MTCT was 2.8%.  Of the 6.5% of women who either never start ART, or chose to stop ART at any time during or immediately after pregnancy, MTCT was 
20%.  MTCT varied by timing of ART initiation:  from 1.4% in the 46.5% of women on ART prior to pregnancy, to 21.3% in the 5.8% of women who had never started ART.
Conclusions: Overall, vertical transmission of HIV is very low under Option B+.  In women who are entering pregnancy already on ART, transmission is now on a similar scale 
to that observed in developed nations.  Any ART coverage, even when started postpartum or taken temporarily, as in the case of defaulters, results in significant reduction in 
transmission. 
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36  Impact of Maternal Tenofovir Use on HIV-Exposed Newborn Bone Mineral 
George K. Siberry1; Camlin Tierney2; Lynda Stranix-Chibanda3; Caroline Marr2; John A. Shepherd4; Renee Browning5; Heidi J. Kalkwarf6; Kathleen George7; Mary G. Fowler8; for the 
IMPAACT P1084s Study Team  
1Eunice Kennedy Shriver NICHD, Bethesda, MD, USA; 2Harvard Sch of PH, Boston, MA, USA; 3Univ of Zimbabwe, Harare, Zimbabwe; 4Univ of California San Francisco, San Francisco, CA, USA; 
5NIAID, NIH, Rockville, MD, USA; 6Cincinnati Children’s Hosp Med Cntr, Cincinnati, OH, USA; 7IMPAACT Operations, Durham, NC, USA; 8Johns Hopkins Univ Sch of Med, Baltimore, MD, USA 
Background: A US cohort study (CID 2015;61:996)  reported 12% lower newborn mean bone mineral content (BMC) after maternal tenofovir disoproxil fumarate (TDF) use.
Methods: The P1084s substudy sought to compare newborn BMC by exposure to maternal antiretroviral (ARV) regimens at >14 weeks gestational age (GA) randomly assigned 
in the IMPAACT PROMISE trial:  Arm 1: zidovudine[ZDV] (+ single-dose nevirapine+ TDF/emtricitabine[FTC] tail); Arm 2: ZDV/lamivudine/lopinavir-ritonavir[LPVr]; Arm 3: TDF/
FTC/LPVr. Infants underwent whole-body (WB) and lumbar spine (LS) dual-energy X-ray absorptiometry (DXA) BMC measurements by age 28 days at 8 African sites equipped 
and trained for infant DXA scans. Standardized scan analysis was performed centrally. The accrual target of 150 infants per Arm was based on 80% power to detect a pair-wise 
difference of 4-5% in mean WB-BMC and 6-7% in mean LS-BMC. Maternal and infant characteristics were compared with Fisher’s exact, Chi-square or Kruskal-Wallis tests, as 
appropriate.  Mean BMC differences were compared with Student’s t-test. Because mothers enrolled in the substudy after randomization, we used multivariable linear regression 
to adjust for baseline maternal factors and infant factors at time of DXA scan.
Results: Of 452 eligible mothers, data from 425 infants remained for analysis after accounting for twins(6), fetal (8) or neonatal death(10) and drop-outs(15). Mothers differed 
across Arms on age (median 25 vs 27 vs 27 years, p=.008).  Newborns differed in birth weight (median 3090 vs 2900 vs 2900g, p<.001) and weight-for-length Z-score (mean -0.4 
vs -0.8 vs -0.8, p=.032) but not GA (median 39 weeks for all Arms, p=.264) or birth length (median 49cm for all Arms, p=.327). By Arm, mean LS-BMC were 1.73 vs. 1.64 vs 1.72g 
and WB-BMC were 73.1 vs. 65.1 vs. 63.3g. Pairwise comparisons revealed no significant differences between Arms 2 and 3 (primary objective) for LS- and WB-BMC but significantly 
lower mean WB-BMC in Arms 2 and 3 compared to Arm 1, which persisted after adjustment (Table).  Differences of borderline significance emerged in some pairwise comparisons 
of LS-BMC when adjusted for maternal or maternal and infant factors.
Conclusions: No adverse infant BMC effect was linked to maternal TDF use. Initiation of a triple-ARV, LPVr-containing regimen during pregnancy may lead to lower newborn bone 
mineralization.
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37  Similar Mortality With Cotrimoxazole vs Placebo in HIV-Exposed Uninfected Children 
Roger L. Shapiro1; Michael Hughes1; Kathleen Powis2; Gbolahan Ajibola3; Kara Bennett4; Sikhulile Moyo3; Joseph Makhema3; Sheryl Zwerski5; M. Essex1; Shahin Lockman6  
1Harvard Sch of PH, Boston, MA, USA; 2Massachusetts General Hosp, Boston, MA, USA; 3Botswana Harvard AIDS Inst Partnership, Gaborone, Botswana; 4Bennett Statistical Consulting, Inc., 
Ballston Lake, NY, USA; 5NIH, Bethesda, MD, USA; 6Brigham and Women’s Hosp, Harvard Med Sch, Boston, MA, USA 
Background: HIV-exposed uninfected (HEU) children experience higher mortality than HIV-unexposed children. Cotrimoxazole (CTX) reduces mortality among HIV-infected 
children, but no randomized clinical trials have evaluated its efficacy among HEUs.
Methods: We randomized HEU children in a non-malarial region of Botswana to receive either double-blinded CTX or placebo from 14-34 days through 15 months of life. Children 
were followed every 1-3 months through 18 months; infants diagnosed with HIV after randomization transitioned to open-label CTX. Feeding method was chosen by mothers, 
with either formula (provided by the Botswana government) or breastfeeding supported with maternal or infant antiretroviral prophylaxis. Breastfed infants were randomized to 
either 6 or 12 months duration.  Primary analysis was intent-to-treat (restricted to infants HIV negative at randomization) and compared mortality at age 18 months using Kaplan-
Meier estimates.
Results: From May 2011-April 2015, 2866 HEU children were randomized (1432 CTX, 1434 placebo); the study was then stopped at the recommendation of the Data and Safety 
Monitoring Board because it was unlikely to show a benefit of CTX. Loss-to-follow-up was low: 95% of infants completed study follow-up; 72% received continuous study drug 
through 15 months of age, death or study closure. In primary analysis, mortality was similar by randomized arm: 30 deaths in the CTX arm vs. 34 deaths in the placebo arm; 
estimated mortality at age 18 months was 2.4% vs. 2.6% (difference: 0.2%; 95% CI: -1.0% to 1.5%; Figure 1). The following outcomes did not differ by CTX and placebo arms: 
hospitalization (10.8% vs. 12.4%, p=0.24), grade 3/4 diagnosis (16.1% vs. 17.8%, p=0.36), or grade 3/4 anemia (8.0% vs. 8.2%, p=0.84). More infants in the CTX vs. placebo arm 
experienced grade 3/4 neutropenia (7.9% vs. 5.8%, p=0.05).  Fewer infants breastfed than expected (20% overall), and few deaths (11, 2.3%) occurred in breastfed children by age 
18 months: 8 vs. 3 among those randomized to breastfeed for 6 vs. 12 months, and only 3 vs. 2 deaths after 6 months.
Conclusions: Prophylactic CTX did not improve 18-month survival or other clinical outcomes among HEU children in southern Botswana. In low-mortality, non-malarial settings 
with low risk for late MTCT, prolonged CTX for HIV-exposed children may not be required.

 

38  Urgent Versus Post-Stabilization ART in Hospitalized Children: A Randomized Trial 
Irene N. Njuguna1; Lisa M. Cranmer2; Vincent O. Otieno1; Helen M. Okinyi1; Sarah Benki-Nugent3; Joshua Stern3; Ken Tapia3; Elizabeth Maleche-Obimbo1; Dalton Wamalwa1; Grace C. 
John-Stewart3  
1Univ of Nairobi, Nairobi, Kenya; 2Emory Univ Sch of Med, Atlanta, GA, USA; 3Univ of Washington, Seattle, WA, USA 
Background: Many HIV-infected children are diagnosed with HIV at hospitalization and are at high risk of mortality.  Urgent ART may accelerate recovery or worsen outcomes 
with immune reconstitution. We conducted a randomized trial comparing urgent versus post-stabilization ART among hospitalized ART-naïve HIV-infected children.
Methods: HIV-infected children 0-12 years were enrolled at 4 hospitals in Nairobi and Kisumu, Kenya, and randomized to receive ART within 48 hours (urgent arm) or 7-14 days 
(post-stabilization arm) (NCT02063880).  Children were followed at 1, 2, 4, 8, 12, 16, 20 and 24 weeks and monitored for mortality, drug toxicity and immune reconstitution 
inflammatory syndrome (IRIS). Adverse events were graded using Division of AIDS severity grading. Interim efficacy and futility analyses were performed using O-Brien-Fleming 
boundaries when ~50% of the expected primary endpoints (65 deaths) accrued. An alternative hypothesis of a hazard ratio (HR) of 0.5 and null hypothesis of a HR of 1.0 were used 
to determine efficacy and futility, respectively.
Results: Of 185 enrolled, 177 were randomized; median age was 1.9 years (IQR 0.8-4.7), 45% were female, 57% had weight for age Z-scores of <-2, and were comparable between 
arms. CD4 counts were lower in the urgent compared to the post-stabilization arm (12.5% versus 17%, p=0.02). Pneumonia, malnutrition and anemia contributed to 61%, 32% 
and 24% of admission diagnoses, respectively. Among 162 (92%) children who initiated ART, 85 (52%) were in urgent arm. Post-randomization, there were 94 severe adverse 
events including 37 deaths.  
At interim analysis, 177 subjects contributed 630.4 person-months follow-up time post-randomization; 308.7 in urgent and 321.7 in the post stabilization arm. Median time to ART 
was 1 day (IQR 1, 1) in urgent arm and 8 days (IQR 7, 11) in post-stabilization arm. Incidence of mortality was 82.8 per 100 person-years in urgent arm and 60.6 per 100 person-years 
in post-stabilization arm [HR 1.36 95% CI (0.71, 2.60)] (Figure 1). Adjusting for baseline CD4 count, aHR was 1.25 (95% CI 0.65, 2.41). During interim analysis the Data Safety and 
Monitoring Board stopped randomization as the futility boundary was crossed. Independent adjudication on IRIS classification is ongoing.
Conclusions: Urgent ART for hospitalized HIV-infected children did not decrease mortality. HIV diagnosis and initiation of ART before symptomatic disease remains critical for 
survival of HIV-infected children.
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39  Three-Year Outcomes in PMTCT-Exposed Children Switched to EFV Once Suppressed on LPVr 
Pamela Murnane1; Renate Strehlau2; Stephanie Shiau3; Sarah Ramteke4; Faeezah Patel2; Elaine J. Abrams5; Ashraf Coovadia2; Louise Kuhn4; for the NEVEREST III Study Team 
1Columbia Univ, Johannesburg, South Africa; 2Univ of the Witwatersrand, Johannesburg, South Africa; 3Columbia Univ Med Cntr, New York, NY, USA; 4Columbia Univ, New York, NY, USA; 5ICAP, 
Columbia Univ Mailman Sch of PH, New York, NY, USA 
Background: We have previously demonstrated the non-inferiority in virological control through 48 weeks of switching to efavirenz (EFV) vs. remaining on lopinavir/ritonavir 
(LPV/r) in PMTCT-exposed children initially suppressed on LPV/r. Here we describe the sustainability of outcomes over 3 years.
Methods: From 2010-2013, 298 HIV-infected children exposed to PMTCT containing nevirapine who initiated LPV/r-based treatment <3 years of age and who had HIV RNA <50 
copies/mL were recruited into a randomized clinical trial in Johannesburg, South Africa. Children were randomized to remain on LPV/r or to switch to EFV and were followed for 48 
weeks. Primary outcomes were viral rebound (HIV RNA >50 copies/mL) and viral failure (HIV RNA >1000 copies/mL confirmed). After trial completion, participants were invited 
to enroll into an observational cohort study including 6-monthly follow-up visits. We examined differences in viral rebound, viral failure, CD4 percent and lipids across arms over 3 
years of follow-up. All analyses were intent-to-treat.
Results: Among 298 children enrolled in the original trial, 237 also enrolled in the observational study. Children were followed a median of 37 months (IQR 29.2-48.2) from 
randomization. Among those in follow-up at 3 years, 94% of those in the EFV arm remained on EFV and 87% in the LPV/r arm remained on LPV/r. Over 3 years of follow-up, the risk 
of viral rebound was lower in the EFV arm vs. the LPV/r arm (OR 0.64, p=0.005), as was the risk of viral failure (OR 0.50, p=0.05); the cumulative probability of rebound was lower in 
the EFV arm at 1, 2 and 3 years (Table). The risk of CD4% <35 was reduced in the EFV arm vs. the LPV/r arm (OR 0.56, p=0.007). Additionally the risk of elevated or abnormal lipids 
was lower among those randomized to EFV, including total cholesterol ≥5.2 mmol/L (OR 0.40, p=0.002), LDL ≥3.4 mmol/L (OR 0.45, p=0.002), and triglycerides >1.69 mmol/L (OR 
0.42, p<0.0001). HDL did not significantly differ by arm.
Conclusions: Three years after randomization, we found no evidence that children randomized to EFV had compromised virological outcomes relative to remaining on LPV/r. 
Children in the EFV arm had a lower risk of viral rebound, higher CD4 percentages, and improved lipid profiles compared to children randomized to LPV/r. Our results support the 
utility of this strategy, which has several advantages, including simplification of tuberculosis treatment, palatability, potential for once-daily dosing, lower cost and preservation of 
second line options. 
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40  Efavirenz Is Associated With Higher Bone Mass in South African Children With HIV 
Stephen M. Arpadi1; Stephanie Shiau1; Renate Strehlau2; Faeezah Patel2; Louise Kuhn3; Ashraf Coovadia2; Don McMahon1; Jonathan J. Kaufman4; Michael T. Yin1; for the CHANGES 
Bone Study Team  
1Columbia Univ Med Cntr, New York, NY, USA; 2Univ of the Witwatersrand, Johannesburg, South Africa; 3Columbia Univ, New York, NY, USA; 4Mount Sinai Sch of Med, New York, NY, USA 
Background: Ritonavir-boosted lopinavir (LPV/r) is recommended as the first line regimen for HIV-infected children but has limitations for long term use. A randomized clinical 
trial was undertaken in Johannesburg, South Africa to evaluate the safety and efficacy of pre-emptive switching to efavirenz (EFV) vs. remaining on LPV/r in children initially 
suppressed on LPV/r. The primary results of the trial have been previously reported but here we investigate whether the switch to EFV is associated with beneficial outcomes in 
terms of bone development.  HIV infection affects bone accrual but there are limited data on how to optimize antiretrovirals to improve bone outcomes in children.  
Methods: 220 HIV-infected children aged 5-10 years (mean 6.4) were enrolled 1-4 years (mean 2.1) after randomization in the trial. 180 similarly-aged HIV-uninfected children 
were recruited at the same site in Johannesburg for comparison. Physical activity (PA) and dietary intake were assessed by questionnaire. Bone mineral content (BMC), fat mass, 
and lean body mass of the whole body (WB) were was assessed by DXA (Hologic Discovery W). Sex-specific BMC-for-height Z-scores for the infected children were generated using 
the BMC-for-height distribution of the uninfected controls. Children with HIV currently receiving EFV were compared to those on LPV/r. Results were adjusted for age, fat mass, lean 
mass, vigorous PA, and dietary vitamin D and calcium, CD4, and viral load. Analyses were also stratified by sex. Intent-to-treat analyses based on the original assigned regimen 
were also done. Results: Among HIV-infected children 110 were on EFV and 110 LPV/r at the time of assessment. All children were also on 2 NRTIs, including 3TC and ABC, AZT, 
or d4T. None were on TDF. The BMC Z score was -0.49 in the EFV group and -1.07 in the LPV/r group. This association remained significant (p<0.001) and of a similar magnitude 
(Z-score difference 0.58) after adjustment for age, fat mass, lean mass, vigorous PA, dietary vitamin D and calcium, CD4, and viral load. Sex-stratified analysis showed similar size 
effects in both boys and girls. In intent-to-treat analyses based on the originally assigned regimen, results were similar. Higher fat and lean body mass were also independently 
associated with better bone mass outcomes.
Conclusions: Accrued bone mass is positively associated with switching to EFV-based ART (compared to remaining on LPV/r). Use of bone friendly drugs may be beneficial for bone 
health in children with HIV.

41  Early Antiretroviral Therapy Does Not Improve Vascular Function: A START Substudy 
Jason V. Baker1; Katherine Huppler Hullsiek2; Nicole Wyman Engen2; Daniel Duprez2; for the INSIGHT START (Strategic Timing of AntiRetroviral Treatment) Arterial Elasticity SubStudy 
Team  
1Hennepin County Med Cntr, Univ of Minnesota, Minneapolis, MN, USA; 2Univ of Minnesota, Minneapolis, MN, USA 
Background: Both HIV infection and antiretroviral therapy (ART) may increase cardiovascular disease (CVD) risk. Assessments of vascular function can be used to study the 
pathogenesis and progression of CVD.  We compared the effect of early ART initiation (CD4 counts >500 cells/mm3) with untreated HIV/deferred ART (until CD4 < 350 cells/mm3) on 
small and large arterial elasticity (SAE and LAE) among a subset of ART-naïve adults in the START trial.
Methods: Radial artery waveforms were recorded non-invasively using a tonometer at baseline, months 4, 8, 12, and then annually. SAE and LAE were derived from analysis of 
the diastolic pulse waveform (CR2000, HDI). Randomized treatment groups (early vs. deferred ART) were compared with linear models at each visit and longitudinal mixed models 
overall.  Additional analyses included censoring deferred group participants who started ART and for protocol-specified subgroups. 
Results: Among 332 participants at 21 sites in 8 countries on 6 continents:  mean (SD) age was 35 (10), 70% male, 66% non-white, 30% smokers, 5% taking BP-lowering therapy, 
3% taking lipid lowering therapy, and median [IQR] duration of HIV diagnosis 1.3 years [0.4, 3.1], CD4 count 625 cells/mm3 [562, 729], HIV RNA 4.2 log10 copies/mL [3.7, 4.7], 
and 10-year Framingham risk score for coronary heart disease 1.2% [0.3, 4.2].  Mean (SD) SAE and LAE values at baseline were 7.3 (2.9) mL/mmHg x100 and 16.6 (4.1) mL/mmHg 
x10, respectively.  Median follow-up was 40 months. Median time on ART was 30 and 7 months in the early and deferred ART groups, respectively.  Neither treatment group 
demonstrated significant within-person changes in SAE or LAE over follow-up.  Differences in SAE and LAE between early and deferred ART over time are shown in the table.  The 
lack of significant differences persisted in comparisons restricted to ≤1 (or >1) year of follow-up, after censoring participants in deferred group who started ART, and among 
subgroups defined by CVD and HIV risk factors.
Conclusions: Among a diverse global population of HIV+ persons with high CD4 counts, early ART initiation did not improve arterial elasticity.  These randomized data suggest 
that early ART treatment may not have a substantial influence vascular function among younger HIV+ individuals with preserved immunity.

 

42  Comparing Cardiovascular Disease Risk Scores for Use in HIV-Infected Individuals 
Heidi M. Crane1; Robin Nance1; Joseph A. Delaney2; Daniel Drozd1; Susan Heckbert1; Rebekah Young1; Matthew J. Feinstein3; Richard Moore4; Michael S. Saag5; Mari M. Kitahata1  
1Univ of Washington, Seattle, WA, USA; 2Univ of Washington Sch of PH, Seattle, WA, USA; 3Northwestern Univ, Feinberg Sch of Med, Chicago, IL, USA; 4Johns Hopkins Univ, Baltimore, MD, 
USA; 5Univ of Alabama at Birmingham, Birmingham, AL, USA 
Background: While cardiovascular disease (CVD) risk stratification tools exist for use in the general population, they may not accurately estimate risk in persons living with HIV 
(PLWH). Examining the performance of CVD risk scores in PLWH requires large studies with comprehensive clinical data and well-validated outcomes.
Methods: We developed a state-of-the-art screening algorithm and central adjudication protocol for the validation of incident myocardial infarction (MI) in the CFAR Network of 
Integrated Clinical Systems (CNICS), which harmonizes comprehensive clinical data on PLWH in routine care at multiple US sites. Among PLWH enrolled between 1996-2014, we 
compared the performance of 3 CVD risk scores developed in the general population (Framingham, ATP-3, and 2013 ACC/AHA ASCVD) and one developed for use in PLWH (D:A:D) 
using area under the curve (AUC). The Universal Definition of MI classifies MI by type. Type 1 MI (T1MI) result spontaneously from atherosclerotic plaque instability, whereas type 2 
MI (T2MI) occur secondary to oxygen demand/supply mismatch of any cause such as sepsis. We compared the AUC for risk scores for T1MI, T2MI, and all MIs combined. Beginning in 
2007, CNICS patients completed clinical assessments every 4-6 months that included tobacco use. We repeated analyses among this subset to ensure smoking status was updated 
for those who quit or started smoking.
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Results: There were 243 incident MIs among 11,338 PLWH during a mean follow-up of 4.3 years. ASCVD had a significantly better AUC than other scores for all MI and for T2MI 
(Table) including the DAD AUC (p<0.001), and was not inferior to the other AUCs for T1MI.  Our results were similar in the subset of PLWH with time-updated smoking status.
Conclusions: The large size, comprehensive clinical data and central adjudication of MI by type in CNICS allows for direct comparison of clinical risk scores in PLWH. Some 
variations across risk scores are to be expected given differences in the outcome (i.e. predicting CVD vs. MI). The addition of HIV-specific variables as in the DAD score did not 
improve discrimination compared with ASCVD, however inclusion of different HIV-specific measures may lead to improved discrimination and is planned in future analyses. ASCVD 
performed as well or better than other risk scores across all MI events and the superior performance in detecting T2MI is worthy of additional investigation. 

43  Stroke Incidence Highest in Women and Black HIV-Infected Participants in ALLRT Cohort 
Felicia Chow1; Michael R. Wilson1; Kunling Wu2; Ron Ellis3; Ronald Bosch2; Benjamin P. Linas4 
1Univ of California San Francisco, San Francisco, CA, USA; 2Harvard Sch of PH, Boston, MA, USA; 3Univ of California San Diego, San Diego, CA, USA; 4Boston Univ Sch of Med, Boston, MA, USA 
Background: While rates of stroke are higher in HIV-infected compared with age-matched HIV-uninfected individuals, many questions persist regarding the nature of 
cerebrovascular disease in HIV. We leveraged the large ACTG Longitudinal Linked Randomized Trials (ALLRT) cohort and its parent studies to investigate stroke incidence and 
associated risk factors in HIV-infected individuals.
Methods: We conducted a prospective observational cohort study of ART-naïve participants without a history of stroke who initiated ART from June 1998 to June 2011. The 
primary outcome was first-ever stroke or transient ischemic attack (TIA) documented at study follow up visits through centralized reporting. Age-adjusted Poisson regression 
models with time-updated covariates were used to identify traditional and HIV-specific risk factors for incident stroke/TIA.
Results: Of 6,933 participants included in the analysis, 20% were women, 37% were non-Hispanic Blacks and 21% were Hispanic. Median pre-ART age was 37 years, pre-ART CD4 
count was 243 cells/uL and pre-ART HIV RNA was 57,624 copies/mL. Fifty-four stroke/TIAs occurred over 32,023 person-years (PY). The incidence rate of stroke/TIA in women was 
0.29 per 100 PY versus 0.14 per 100 PY in men [age-adjusted relative risk (RR) for female sex 1.72, 95% CI 0.96-3.08]. Incidence of stroke/TIA in non-Hispanic Blacks was 0.25 per 
100 PY compared with 0.08 per 100 PY in Hispanics/Other (age-adjusted RR 2.94, 95% CI 1.22-7.14) and 0.16 per 100 PY in Whites (RR 1.67, 95% CI 0.95-2.94). In a multivariable 
model (Table), traditional risk factors that conferred greater risk of stroke/TIA were older age, LDL ≥ 160 mg/dL and hypertension. Of HIV-related factors, time-updated CD4 count 
≤ 200 cells/uL and HIV RNA > 200 copies/mL were associated with increased risk of stroke/TIA. We found no statistically significant association of injection drug use, hepatitis C 
infection or recent use of any class of ART with stroke/TIA.
Conclusions: Age-adjusted incidence of stroke/TIA was highest in women and non-Hispanic Blacks in this cohort of HIV-infected participants. Investigation into the association 
between female sex and non-Hispanic Black race with stroke/TIA in HIV is merited. In addition to an association with several modifiable traditional risk factors, stroke/TIA was also 
associated with immunodeficiency and poor virologic control. This raises the possibility that immunologic sequelae of uncontrolled viremia may also contribute to stroke risk in HIV 
infection.

44LB  Aspirin Fails to Impact Immune Activation or Endothelial Function in Treated HIV 
Meagan K. O’Brien1; Douglas Kitch2; Peter W. Hunt3; Karin Klingman4; James H. Stein5; Nicholas T. Funderburg6; Jeffrey S. Berger7; Pablo Tebas8; Judith Aberg1; for the ACTG A5331 
Study Team 
1Icahn Sch of Med at Mount Sinai, New York, NY, USA; 2Harvard Sch of PH, Boston, MA, USA; 3Univ of California San Francisco, San Francisco, CA, USA; 4NIAID, NIH, Bethesda, MD, USA; 5Univ of 
Wisconsin-Madison, Madison, WI, USA; 6Ohio State Univ, Columbus, OH, USA; 7New York Univ School of Med, New York, NY, USA; 8Univ of Pennsylvania, Philadelphia, PA, USA 
Background: Immune activation persists despite optimally treated HIV infection and predicts non-AIDS co-morbidities including cardiovascular disease and certain cancers. 
Activated platelets play a key role in thrombosis and inflammation, and HIV induces platelet activation by direct and indirect mechanisms. Aspirin is a potent inhibitor of platelet 
activation. We hypothesized that aspirin would reduce immune activation and improve endothelial function in antiretroviral therapy (ART)-suppressed HIV-infected individuals.
Methods: ACTG A5331 was a prospective, double-blind, randomized, placebo-controlled 3-arm trial of HIV-infected participants on suppressive ART for >48 weeks randomized to 
daily aspirin 100mg, aspirin 300mg or placebo for 12 weeks followed by a 4 week washout. The primary outcome was sCD14 and secondary outcomes included FMD, D-dimer, other 
soluble and cellular immune activation markers, and thromboxane (a direct readout of cyclooxygenase inhibition). Multivariable linear regression was used to assess differences 
and differential effects between treatment arms at a 5% α level.
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Results: 121 participants enrolled; 8 did not complete treatment, were non-adherent, or had a serious bacterial infection and were excluded from analyses. Of 113 per-protocol 
participants, all had HIV VL<50 copies/mL, 81% were male; median age 49 years; median CD4+ T cell count 616/mm3. Aspirin was well tolerated. There was one protocol-defined 
toxicity of bleeding in stool in the placebo arm. Key results are shown in the table. Serum thromboxane was significantly inhibited by aspirin, suggesting high study drug 
adherence and aspirin efficacy to inhibit cyclooxygenase.  There were no consistent differences between the 300mg or 100mg aspirin arms vs. placebo for sCD14, FMD, or any of 
the other immunologic endpoints, though the 300mg aspirin arm experienced a greater increase in sCD163 than the placebo arm. Interactions by current smoking, sex, age, ART 
regimen, and baseline marker tertile were assessed with aspirin showing less of an increase in sCD163 among smokers (p=0.047) and women (p=0.031) and greater reductions in 
D-dimer among smokers (p=0.03).
Conclusions: Aspirin for 12 weeks does not appear to have a major impact on immune activation or endothelial function in ART-suppressed HIV-infected individuals.  While this 
study does not support the use of aspirin as an anti-inflammatory in patients with HIV infection, there may be some subgroups that derive benefit, which could be explored in 
future studies.

45  Body Composition Changes on DRV/r + Either RAL or TDF/FTC As First-Line ART 
Jose I. Bernardino1; Amanda Mocroft2; Cedrick Wallet3; Jean-Michel Molina4; Hernando Knobell5; Jacques Reynes6; Abdel Babiker2; François Raffi7; Jose R. Arribas1; for the NEAT 001/
ANRS 143 Study Group 
1Inst for Hlth Rsr of La Paz Univ Hosp, Madrid, Spain; 2Univ Coll London, London, UK; 3INSERM U897, Univ de Bordeaux, Bordeaux, France; 4Hopital Saint-Louis, Paris, France; 5Hosp del Mar 
Barcelona, Barcelona, Spain; 6Univ Hosp Montpellier, Montpellier, France; 7Univ Hosp Nantes, Nantes, France 
Background: Data on body composition, adipokines and inflammatory markers changes after initial therapy with a nucleos(t)ide reverse transcriptase inhibitor (NtRTI)- sparing 
or containing regimen are scarce. The effect of tenofovir/emtricitabine (TDF/FTC) vs raltegarvir (RAL), both in association with ritonavir-boosted darunavir (DRV/r) could be relevant 
for treatment choice.
Methods: NEAT001/ANRS143 is a randomised 1:1, open-label, non-inferiority trial comparing DRV/r + RAL or TDF/FTC in 805 ART näive HIV-infected adults. We compared 
percentage change in lean mass, limb fat mass, trunk fat mass ant total 
body fat mass assessed by dual energy X-ray absorptiometry scans (DXA) 
in a substudy of 146 subjects (random sample). Main endpoint was mean 
% change of limb fat at W96. Secondary endpoints: relationship between 
changes in body composition variables, and inflammatory/metabolic 
markers (IL-6, insulin, leptin, adiponectin, FGF-23).
Results: 126 (61 DRV/r + RAL and 65 DRV/r + TDF/FTC) had at least one 
follow-up DXA available. At baseline: 91% male, 14% black, median age 
40 years, median BMI 23.2 Kg/m2, HIV-1 RNA load 4.7 log10 copies/mL, 
CD4 count 338 cells/µL. There was no difference in limb fat mass at W96 
between arms (Table). At W96 there was a greater increase in the DRV/r + 
RAL arm in mean trunk fat mass (15.5% in DRV/r + RAL vs. 8.7% in DRV/r 
+ TDF/FTC; p = 0.026) and total body fat mass (4.1% in DRV/r + RAL vs. 
0% in DRV/r + TDF/FTC; p = 0.032). These differences remained robust 
to adjustment for baseline CD4 count and viral load. Baseline insulin and 
leptin levels were correlated with baseline limb fat/trunk fat mass [r=0.31 
(p=0.0043)/r=0.28 (p=0.0011); r=0.63 (p<0.0001)/r=0.50(p<0.0001), 
respectively]. Adiponectin was correlated with baseline limb fat mass only 
[r=0.40 (p<0.0001)]. After adjustment, persons with a 10% increase in 
leptin between baseline and W48 had a 0.5% (95% CI 0.3-0.7; p<0.0001) 
and 0.3% (95% CI 0.1-0.6; p=0.013) increase in limb fat mass at W48 and 
W96 respectively and a 0.4% increase in trunk fat at W96 (95% CI 0.1-0.6; 
p=0.014). There was no association between baseline IL-6 or insulin and changes in limb or trunk fat mass.
Conclusions: The NtRTI sparing regimen produced a higher increase in total and trunk fat mass than the TDF/FTC containing regimen. These changes were correlated with changes 
in leptin levels.
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46  Antiretrovirals, Fractures, and Osteonecrosis in a Large European HIV Cohort 
Alvaro H. Borges1; Jennifer Hoy2; Eric Florence3; Dalibor Sedlacek4; Hans-Jürgen Stellbrink5; Vilma Uzdaviniene6; Tomazic Janez7; Panagiotis Gargalianos-Kakolyris8; Jens D. Lundgren9; 
Amanda Mocroft10; for the EuroSIDA in EuroCOORD  
1CHIP, Rigshospitalet, Univ of Copenhagen, Copenhagen, Denmark; 2Alfred Hosp, Melbourne, Australia; 3Inst of Trop Med Antwerp, Antwerp, Belgium; 4Charles Univ Hosp Plzen, Plzen, 
Czech Republic; 5ICH Study Cntr, Hamburg, Germany; 6Vilnius Univ Hosp Santariskiu Klinikos, Vilnius, Lithuania; 7Univ Med Cntr Ljubljana, Ljubljana, Slovenia; 8General Hosp of Athens “G. 
Gennimatas”, Athens, Greece; 9Rigshospitalet, Univ of Copenhagen, Copenhagen, Denmark; 10Univ Coll London, London, UK 
Background: It is well established that antiretrovirals (ARVs) affect markers of bone turnover, but less is known about their effect on risk of fractures and femoral osteonecrosis. 
We hypothesized exposure to ARVs including tenofovir (TDF) would increase the risk of both outcomes.
Methods: EuroSIDA participants were prospectively followed from baseline (Jan 2004) until last visit or death to assess fractures and femoral osteonecrosis. Poisson regression 
was used to identify clinical, laboratory and demographic factors associated with either bone endpoint. Ever, current and cumulative exposures to each ARV were added to the 
multivariate model.
Results: During 86118 person-years of follow up (PYFU) among 11820 eligible persons (median age 41y, 75% male, 86% white, median baseline CD4 440/mm3 and 70.4% 
virologically suppressed), there were 618 incident fractures (incidence/1000PYFU 7.2; 95%CI 6.6-7.7) and 89 incident cases of osteonecrosis (1.0;0.8-1.3). After adjustment, higher 
risk of fractures was associated with older age, white race,  lower BMI, IV drug use, lower baseline CD4, HCV-coinfection, prior osteonecrosis, prior fracture, recent non-AIDS cancer 
and recent cardiovascular disease (last 12 months) (Figure). The crude incidence of fracture was 8.1/1000PYFU (7.3-8.9) in those ever exposed to TDF compared to 4.7 (4.1-5.4) 
in those never exposed; corresponding figures for persons currently on and off TDF were 7.8 (6.8-8.7) and 5.6 (5.0-6.3). After adjustment, persons who had ever used TDF (1.40; 
1.15-1.70) or who were currently on TDF (1.25; 1.05-1.49) had a significantly higher incidence of fractures. There was no association between longer exposure to TDF and fractures 
(1.02/5y exposure; 0.94-1.25). No other ARV was associated with fractures (all p>0.1). Risk of osteonecrosis was associated with white race, lower nadir CD4, prior osteonecrosis, 
prior fracture and prior AIDS (Figure). Persons who had ever used didanosine, indinavir, saquinavir, lopinavir/r, or TDF had higher risk of osteonecrosis, but this association was no 
longer observed in models adjusted for confounders (not shown).
Conclusions: In HIV infection, host factors, HIV-specific variables and co-morbidities contribute to risk of fractures and osteonecrosis. TDF but not other ARVs was an independent 
risk factor for fractures. There was no association between the use of any of the ARVs and risk of osteonecrosis.   

 

47  A Single Dose Zoledronic Acid Prevents Antiretroviral-Induced Bone Loss 
Ighovwerha Ofotokun1; Kehmia Titanji1; Aswani Vunnava1; Antonina Foster1; Anandi N. Sheth1; Cecile D. Lahiri1; Jeffrey L. Lennox1; Andrea Knezevic2; Kirk A. Easley2; M. N. 
Weitzmann1  
1Emory Univ Sch of Med, Atlanta, GA, USA; 2Emory Univ Rollins Sch of PH, Atlanta, GA, USA 
Background: HIV enhances bone loss, and close to 2/3 of HIV patients are osteopenic and 15% osteoporotic, leading to 2-9 fold higher fracture prevalence in the aging HIV 
population. Antiretroviral therapy (ART) further worsens this loss, inducing an additional 2-6% loss in bone mineral density (BMD), mostly within the first 48 weeks, providing a 
window for prophylaxis with long-acting antiresorptives such as zoledronic acid (ZA).   
Methods: We randomized non-osteoporotic, viremic ART-naïve adult HIV-patients initiating ART with atazanavir/ritonavir+tenofovir/emtricitabine to a single ZA (5mg) vs. 
placebo (PL) infusion in a double-blinded placebo controlled phase 2 trial. Laboratory and safety measures, plasma bone turnover markers including C-terminal telopeptide of 
collagen (CTx), a sensitive marker of bone resorption, and BMD were performed at weeks 0, 12, 24, and 48.  Repeated-measures analyses using mixed linear models were used to 
estimate and compare study endpoints.
Results: Of the 63 subjects enrolled, 84% were black, 16% white, and 21% women with a mean age of 39.6 years. Treatment with ZA was associated with a 74% reduction in bone 
resorption relative to PL at 12 weeks [CTx: 0.08 ng/ml (ZA) vs. 0.31 ng/ml (PL), p<0.001; mean difference= -0.23 ng/ml (95% CI: -0.31, -0.14)] with 65% and 56% relative reduction 
at 24 and 48 weeks respectively. ZA led to an 8% increase in lumbar spine BMD at 12 weeks relative to PL [1.305 g/cm2 vs. 1.204 g/cm2, p=0.003; mean difference=0.101 g/cm2 
(95% CI: 0.035, 0.168)], with a greater increase of 11% at 24 and 48 weeks. Of note, BMD at the lumbar spine increased 1.9% (95% CI: 0.39, 4.22) from baseline to 48 weeks in the 
ZA arm but decreased 4.4% (95% CI: 2.63, 6.24) in the PL arm. Lumbar spine T- and Z-scores were significantly higher in patients receiving ZA vs. PL at weeks 12, 24, and 48 (all 
p<0.05).  Significant trends were also observed at the hip and femoral neck. The rate of virologic suppression and mean CD4 T cell increase over 48 weeks were similar between the 
arms. ZA was well tolerated without major side effects.
Conclusions: In this single center proof-of-concept study, a single infusion of ZA at the time of ART initiation prevented ART-induced bone resorption and bone loss at key 
fracture-prone anatomical sites. These effects were observed as early as 12 weeks and persisted through 48 weeks, the period when ART-induced bone loss is most intense. 
Replication of these results in a confirmatory multicenter randomized clinical trial is warranted.
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48LB  Recovery of Bone Mineral Density After Stopping Oral HIV Preexposure Prophylaxis 
Robert Grant1; Kathleen Mulligan1; Vanessa McMahan2; Albert Y. Liu3; Juan Guanira4; Suwat Chariyalertsak5; Linda-Gail Bekker6; Mauro Schechter7; Valdilea G. Veloso8; David V. 
Glidden1; for the iPrEx Study Team.  
1Univ of California San Francisco, San Francisco, CA, USA; 2Gladstone Insts, San Francisco, CA, USA; 3San Francisco Dept of PH, San Francisco, CA, USA; 4Investigaciones Médicas en Salud, Lima, 
Peru; 5Univ of Chiang Mai, Chiang Mai, Thailand; 6Desmond Tutu HIV Cntr, Cape Town, South Africa; 7Projeto Praça Onze, Universidade Fed do Rio de Janeiro, Rio de Janeiro, Brazil; 8Fiocruz, 
Rio de Janeiro, Brazil 
Background: Oral pre-exposure prophylaxis (PrEP) containing emtricitabine/tenofovir disoproxil fumarate (FTC/TDF) is associated with small decreases in bone mineral density 
(BMD) compared with placebo. Whether BMD recovers completely after stopping 
PrEP is not known. 
Methods: The iPrEx trial was a blinded randomized trial of daily oral FTC/TDF PrEP 
versus placebo among men and transgender women who have sex with men.  The 
randomized phase was followed by an open label extension (iPrEx OLE) that started 
after a variable gap in PrEP use.  An optional substudy measured BMD by dual-energy 
X-ray absorptiometry (DXA) every 24 weeks during PrEP use, 24 weeks after stopping 
PrEP, and at the beginning of iPrEx OLE.  A concentration of tenofovir-diphosphate 
(TFV-DP) of 16 fmol per million (fmol/m) viably cryopreserved peripheral blood 
mononuclear cells was associated with a 90% reduction in HIV incidence and 
indicated use of 2 to 3 tablets per week.  BMD in participants with week 24 TFV-DP 
levels above 16 fmol/m were compared with those randomized to receive FTC/TDF 
who had lower drug concentrations and to those in the placebo group. 
Results: 498 people were enrolled in the iPrEx DXA substudy, in which BMD 
decreased during the first 24 weeks of PrEP use (Figure).  352 (71%) had DXA scans 
24 weeks after stopping study medication, and 289 (58%) had scans at the start of 
iPrEx OLE, which occurred a median of 73 weeks (interquartile range: 59 to 87) after 
stopping study medication.  Among those with scans at the start of iPrEx OLE, the 
median age was 29, and 12% percent identified as trans. Average BMD in the spine 
and hip accumulated after PrEP use stopped: among those with TFV-DP >16 fmol/m 
at week 24, average annualized recovery rates after stopping PrEP were 1.81±0.36% 
in the spine (P=0.01 vs. placebo) and 1.13±0.27% in the hip (P=0.002 vs. placebo). In 
this group, average BMD recovered completely within 6 months after stopping PrEP 
in the spine, and by the start of iPrEx OLE in both the hip and spine (Figure). Evidence 
of BMD recovery persisted after adjusting for differences in study retention by age 
and drug concentrations and in multiple imputations of BMD values.
Conclusions: BMD loss is observed with levels of FTC/TDF PrEP use that are near the 
minimum required for providing high-level protection from rectal HIV exposure.  In 
this predominately young adult population, there was recovery of BMD to placebo 
levels after stopping FTC/TDF PrEP.

 

49  Male Partner Home HIV Testing vs Clinic Invitation in Pregnancy: A Randomized Trial 
Daisy Krakowiak1; John Kinuthia2; Alfred Osoti2; Victor Asila3; Molly Ann Gone3; Jennifer Mark1; Monisha Sharma1; Ruanne V. Barnabas1; Carey Farquhar1  
1Univ of Washington, Seattle, WA, USA; 2Kenyatta Natl Hosp, Nairobi, Kenya; 3Univ of Nairobi, Nairobi, Kenya 
Background: Partner HIV testing during pregnancy has been difficult to achieve in sub-Saharan Africa as men seldom attend antenatal appointments. Home-based testing may 
be an effective alternative method to test partners and identify discordant couples in pregnancy. A randomized clinical trial was conducted in Kenya to determine whether home-
based partner education and HIV testing (HOPE) during pregnancy results in higher uptake of testing by partners and increased detection of HIV-discordant couples compared to 
those who receive a clinic invitation letter.
Methods: Pregnant women attending a first antenatal visit at Kisumu East District Hospital from October 2012 to May 2013 were randomized to receive the HOPE intervention or 
a clinic invitation letter for the woman’s partner (INVITE). The HOPE intervention was a scheduled home visit by a male/female pair of community health workers within 2 weeks 
of enrollment with couple HIV testing and counseling. In both arms, women had follow-up visits at 6 and 14 weeks postpartum at the clinic and couples had 6 month postpartum 
home visits. Relative risks were calculated between the two arms.
Results: Among 1,101 women screened, 620 (56%) were eligible, and 601 (97%) were enrolled. At enrollment, mean age of women was 24.9 years and 19.1% were HIV positive. 
Retention was high at 6 months postpartum (88% of women, 86% of men). During the study period, 233 (87%) of 247 men in HOPE reported being tested for HIV during the 
study period compared to 108 (39%) of 240 men in INVITE (Relative Risk [RR] 2.10; 95% CI: 1.82-2.42). Furthermore, 217 (88%) of 248 women in HOPE knew their partner’s status 
compared to 98 (39%) of 254 women in INVITE (RR 2.27; 95% CI: 1.93-2.67), 192 (77%) of 248 women in HOPE had been tested as a couple compared to 62 (24%) of 254 women in 
INVITE (RR 3.17; 95% CI 2.53-3.98) and 33 (13%) of 248 women in HOPE were identified as being in a discordant partnership compared to 10 (4%) of 254 women in INVITE (RR 3.38; 
95% CI: 1.70-6.71).
Conclusions: Home partner testing resulted in significantly more partner and couple HIV testing, disclosure, and identification of discordant couples compared to a clinic 
invitation letter to the male partner. This intervention has the potential for prevention of incident HIV infection in pregnancy and MTCT as well as testing harder to reach 
populations. There is a need to develop strategies to adapt and scale-up similar interventions in settings with high HIV prevalence and low male partner participation in PMTCT.
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50  Effectiveness of Partner Services for HIV in Kenya: A Cluster Randomized Trial 
Peter Cherutich1; Mathew R. Golden2; Beatrice Wamuti3; Barbra A. Richardson1; Kristjana H. Ásbjörnsdóttir1; Felix A. Otieno3; Betsy Sambai3; Matt Dunbar1; Carey Farquhar1; for the 
aPS Study Group  
1Univ of Washington, Seattle, WA, USA; 2Univ of Washington Sch of Med, Seattle, WA, USA; 3Kenyatta Natl Hosp, Nairobi, Kenya 
Background: Case finding using HIV assisted partner services (aPS) is widely practiced in the United States and Europe but less so in Africa due to limited data on  effectiveness in 
routine health settings. We report preliminary results of a cluster randomized trial to assess the effect of immediate aPS on rates of 1) HIV testing, 2) case-finding of HIV-infected 
individuals, and 3) linkages to HIV care for sexual partners.  
Methods: In this cluster randomized trial, eligible HIV-infected adults were recruited from 18 HIV testing sites randomized to immediate (intervention) or delayed (control) aPS. 
In both intervention and control arms, index cases were asked to provide names and contact information of sexual partners in the preceding three years.  Notification, testing 
and referral to care (if HIV-infected) of sexual partners occurred immediately in the intervention arm and 6 weeks after enrollment in the control arm.  Generalized estimating 
equations with a Poisson link and independent correlation structure were used to evaluate the effect of the intervention on outcomes. The study was registered in ClinicalTrials.gov 
(NCT01616420).
Results: The study enrolled 1119 index cases from 18 different clusters (550 immediate arms; 569 delayed arm) who mentioned 1872 sexual partners. Among these mentioned 
sexual partners, 1292 (69%), [620 immediate arm; 672 delayed arm] were enrolled. Enrollment and follow-up data were available for 579 (63%) and 672 (70%) of sexual partners 
mentioned in the immediate and delayed arms, respectively. Among 913 partners mentioned, 388 (42.5%) tested for HIV in the immediate arm, and among 959 partners 
mentioned, 118 (12.3%) tested in the delayed arm. Immediate aPS increased testing rates four-fold (Incidence rate ratio (IRR) 3.78, 95% CI: 3.08-4.65). The IRR comparing rates of 
first-time testers between immediate and delayed arms was 11.50 (95% CI: 5.56-23.78). Immediate aPS also significantly increased the number testing positive and enrolling into 
HIV care (IRR 3.22 [95% CI: 2.26-4.61] and 3.95 [95% CI: 2.48-6.28] respectively).  
Conclusions: aPS was highly effective and resulted in increased HIV case finding and linkage to care for HIV-infected sexual partners in this sub-Saharan African setting. aPS 
should be considered as a key strategy to improve delivery of HIV testing and counseling in Kenya and other high HIV prevalence settings  where large numbers of the HIV-infected 
individuals do not know their status. 

51  Optimal Timing of Home-Based HIV Testing in Western Kenya 
Jack J. Olney1; Paula Braitstein2; Jeffrey W. Eaton1; Edwin Sang3; Monicah Nyambura3; Sylvester Kimaiyo4; Ellen McRobie1; Joseph Hogan5; Timothy Hallett1  
1Imperial Coll London, London, UK; 2Univ of Toronto, Toronto, ON, Canada; 3Academic Model Providing Access to Hlthcare, Eldoret, Kenya; 4Moi Univ, Eldoret, Kenya; 5Brown Univ, Providence, 
RI, USA 
Background: Achieving UNAIDS 90-90-90 goals for ART coverage will require new strategies for diagnosing and linking HIV positive persons to care. Home-based counselling and 
testing is one strategy that has been piloted and considered in sub-Saharan Africa. We used mathematical modelling to evaluate how HBCT campaigns can be improved, through 
the optimal-timing and enhancement of testing rounds, to bring about greater health outcomes over a 20 year period.
Methods: We created an individual-based mathematical model to describe the HIV epidemic and the experiences of care among HIV-infected adults in the data rich example 
setting of Kenya. We calibrated the model to a longitudinal dataset from the Academic Model Providing Access To Healthcare (AMPATH) programme describing the routes into care, 
losses, and clinical outcomes. We simulated various permutations of HBCT campaigns between 2016 and 2036, and for each assessed the impact and total cost of care cost for a 
further 20 years.
Results: We find that simulating five equally spaced rounds of population-wide HBCT between 2016 and 2036, averts 1.59m DALYs at a cost of $1,018 per DALY averted. By altering 
the timing of HBCT rounds for a range of campaigns containing different numbers of rounds, we find that four testing rounds in 2016, 2017, 2020 and 2032 reduces the cost per 
DALY averted by 10%, and maximises the health impact by averting 2.5% more DALYs than the five-round status quo campaign. By improving linkage to care for individuals testing 
through HBCT to clinics, the space between optimally-timed HBCT rounds increases, and we find that four rounds, avert over two million DALYs (51% more than the status quo). 
However, achieving the UNAIDS 90-90-90 targets by 2020 also requires other aspects of care to be strengthened. For these targets to be met, the addition of active outreach for 
individuals lost from ART care is required. An HBCT campaign consisting of two rounds (2016 and 2017) and active outreach will avert 6.58m DALYs at a cost per DALY of $220 (78% 
less than the status quo).
Conclusions: HBCT campaigns can improve health outcomes for patients when rounds are optimally timed and structurally enhanced. Countries implementing HBCT should avoid 
naively-spaced testing rounds, tailor campaigns to individual settings and further strengthen other aspects of the care cascade to achieve UNAIDS 90-90-90 goals.
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52  Estimating the Lifetime Risk of a Diagnosis of HIV Infection in the United States 
Kristen Hess; Xiaohong Hu; Amy Lansky; Jonathan Mermin; H. Irene Hall  
CDC, Atlanta, GA, USA 
Background: Estimates of lifetime risk can be used to compare the burden of disease across populations. This method is frequently used to describe cancer risk, but has 
infrequently been used for HIV infection. We estimated the lifetime risk of an HIV diagnosis for sex, age, and racial/ethnic subgroups as well as by state.
Methods: HIV diagnosis, mortality, and census population data were used to derive lifetime and age-conditional risk estimates of being diagnosed with HIV. Data on HIV 
diagnoses (adjusted for reporting delays) were obtained from the National HIV Surveillance System (NHSS). The numbers of HIV diagnoses (NHSS) and non-HIV deaths (mortality 
data) between 2009 and 2013 were used to calculate probabilities of a diagnosis of HIV at a given age, conditional on never having developed HIV prior to that age using a 
competing risks method. The lifetime risk estimate is the cumulative probability of being diagnosed with HIV from birth.  Age-conditional risk measures were the probabilities 
of an individual of a specified age being diagnosed with HIV within ten years. The lifetime and age-conditional risk estimates were calculated for the entire population and each 
combination of gender and race/ethnicity. Lifetime risk estimates were also calculated by state. All calculations were conducted in DevCan 6.7.3.  Comparisons were made to 
findings from a 2004-2005 analysis.
Results: Overall, the estimated lifetime risk of being diagnosed with HIV was 1.05%, meaning that approximately 3 million Americans (or 1 in 96 people) will be diagnosed with 
HIV in their lifetime. This was a decrease from a 2004-2005 estimate (1.29%).  Among males the estimated risk was 1 in 62, and among females it was 1 in 221. At every age, males 
had a higher estimated lifetime risk than females (Figure 1). For males and females, the highest lifetime risk was among blacks (male: 1 in 19; female: 1 in 46). The estimated 
lifetime risk among Hispanics/Latinos was 1 in 47 among males and 1 in 214 among females. Among white males the lifetime risk was 1 in 127 and among white females it was 1 in 
851.  The lifetime risk estimates varied by state from 1 in 43 in Georgia to 1 in 662 in North Dakota. The highest lifetime risk was in Washington D.C. (1 in 13), an urban district.
Conclusions: The overall lifetime risk has decreased. However, without improvements in prevention, millions of Americans are expected to acquire HIV infection during their 
lifetime, and large disparities persist by sex and race/ethnicity.

 

53  Increased HIV Viral Suppression Among US Adults Receiving Medical Care, 2009-2013 
Heather Bradley; Christine Mattson; Linda Beer; Ping Huang; Roy L. Shouse  
CDC, Atlanta, GA, USA 
Background: Persons living with HIV who achieve viral suppression have greatly improved health outcomes and decreased risk of transmitting HIV to others. Increasing the 
number of persons living with HIV who are virally suppressed is key to reaching national HIV prevention goals in the United States.
Methods: We used 2009 – 2013 Medical Monitoring Project (MMP) data to estimate the proportion of persons receiving HIV medical care who achieved HIV viral suppression 
(< 200 copies/mL) at both last test and at all tests in the previous 12 months. MMP is a surveillance system that produces nationally representative information about persons 
receiving HIV medical care in the United States. Data were collected from 23,125 persons using interviews and medical record abstractions. We assessed temporal trends in viral 
suppression overall and by gender, age, race/ethnicity, and sexual behavior/orientation.
Results: The proportion of persons whose HIV virus was suppressed at most recent test increased from 72% to 80% from 2009 – 2013 (β=0.02, P for trend < 0.01). This positive 
trend was statistically significant among men and women; all age groups; non-Hispanic blacks, non-Hispanic whites and Hispanics; and men who have sex with men, men who 
have sex with women, and women who have sex with men. The largest increases were among 18–29 year olds (56% to 68%; β=0.03, P for trend < 0.01), 30 – 39 year olds (62% to 
75%; β=0.03, P for trend < 0.01), and non-Hispanic blacks (64% to 76%; β=0.03, P for trend < 0.01).
The proportion of persons whose HIV virus was suppressed at all tests during the previous 12 months increased from 58% to 68% (β=0.03, P for trend < 0.01) from 2009 – 2013. 
This positive trend was statistically significant among all sub-groups by gender, age, race-ethnicity, and sexual behavior/orientation. The largest increases were among 18–29 year 
olds (32% to 51%; β=0.05, P for trend < 0.01), 30–39 year olds (47% to 63%; β=0.04, P for trend < 0.01), and non-Hispanic blacks (49% to 61%; β=0.03, P for trend < 0.01).
Conclusions: Persons receiving HIV medical care are increasingly likely to achieve viral suppression. Young people and non-Hispanic blacks, who had the lowest levels of viral 
suppression in 2009, showed the most improvement over time. Recent efforts to engage persons living with HIV in medical care and promote early antiretroviral therapy use may 
have contributed to these increases, bringing us closer to realizing key goals of the National HIV/AIDS Strategy.
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Figure 1. Percentage of persons with (a) HIV viral suppression (<200 copies/mL) at last test during the past 12 
months and (b) HIV viral suppression (<200 copies/mL) at all tests during the past 12 months: Medical 
Monitoring Project, 2009 – 2013 
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54  Narrowing the Gap in Life Expectancy for HIV+ Compared With HIV- Individuals 
Julia L. Marcus1; Chun Chao2; Wendy Leyden1; Lanfang Xu2; Charles P. Quesenberry1; Daniel B. Klein3; William J. Towner2; Michael A. Horberg4; Michael J. Silverberg1 
1Kaiser Permanente Northern California, Oakland, CA, USA; 2Kaiser Permanente Southern California, Pasadena, CA, USA; 3Kaiser Permanente San Leandro Med Cntr, San Leandro, CA, USA; 
4Mid-Atlantic Permanente Med Group, Rockville, MD, USA 
Background: Survival of HIV-infected individuals has dramatically improved with combination antiretroviral therapy (ART). However, it is unclear how large a gap in life 
expectancy remains between HIV-infected and HIV-uninfected individuals, and how much of that gap is attributable to underlying differences in demographics or risk factors.
Methods: We conducted a cohort study of HIV-infected adults who were members of Kaiser Permanente California during 1996-2011, and HIV-uninfected members matched 
10:1 on age, gender, medical center, and year. Deaths were comprehensively ascertained through 2011 from the electronic health record, California death certificates, and Social 
Security Administration datasets. We used abridged life tables to estimate the average number of years of life remaining at age 20 (“life expectancy at age 20”) in HIV-infected 
and HIV-uninfected individuals in 1996-2006 and 2007-2011. For the recent era, we estimated life expectancy at age 20 by demographics and HIV risk group. We also estimated 
life expectancy in recent years among patients who initiated ART early (i.e., with CD4 ≥500 cells/µL), and in subgroups of these early-treated HIV patients and HIV-uninfected 
individuals without modifiable risk factors.
Results: Among 25,768 HIV-infected and 257,600 HIV-uninfected individuals, there were 2,229 and 4,970 deaths, with mortality rates of 1,827 and 326 per 100,000 person-years, 
respectively. In 1996-2006, life expectancies at age 20 among HIV-infected and HIV-uninfected individuals were 36.0 and 62.3 years, respectively, corresponding with a gap of 
26.3 years (95% confidence interval: 24.8-27.8). In 2007-2011, life expectancy at age 20 for HIV-infected individuals increased to 48.5 years, narrowing the gap to 13.8 years (Table). 
The lowest life expectancies at age 20 for HIV patients in 2007-2011 were among blacks (45.2 years) and those with a history of injection drug use (42.6 years). In 2007-2011, HIV 
patients who initiated ART with ≥500 cells/µL had a life expectancy at age 20 of 53.8 years, corresponding with a gap, relative to HIV-uninfected individuals, of 8.5 years. The gap 
narrowed further to 6-7 years in subgroups without a history of hepatitis B or C infection, drug/alcohol abuse, or smoking.
Conclusions: Even with early ART initiation, an approximately nine-year gap in life expectancy remains between HIV-infected and HIV-uninfected individuals with access to care. 
Mitigation of risk factors among HIV-infected individuals may further reduce the survival disparity.
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55  Perception of Infectiousness in HIV-Infected Persons After Initiating ART: ACTG A5257 
Raphael J. Landovitz1; Thuy T. Tran2; Susan E. Cohn3; Ighovwerha Ofotokun4; George A. Bishopric5; Jeffrey L. Lennox4; Judith S. Currier1; Heather J. Ribaudo2  
1David Geffen Sch of Med at Univ of California Los Angeles, Los Angeles, CA, USA; 2Harvard Sch of PH, Boston, MA, USA; 3Northwestern Univ, Chicago, IL, USA; 4Emory Univ Sch of Med, Atlanta, 
GA, USA; 5Univ of Miami, Miami, FL, USA 
Background: Antiretroviral therapy (ART)-induced viral suppression has 
been shown to reduce sexual transmission of HIV. Data for prevention of 
HIV transmission are strongest for heterosexual transmission. ART does 
not produce immediate or universal viral suppression, and perception of 
infectiousness (POI) may impact sexual risk taking. Changes in POI as a result 
of ART may have implications for transmission and population incidence.
Methods: A5257 followed 1809 ART-naïve participants in a randomized 
open-label ART study for up to 192 weeks(W). Self-report of POI was 
assessed at baseline and annually via a visual analog scale (0-100). Pre-
defined infectiousness categories were high (67-100), medium (34-66), low 
(1-33), not infectious (0). We evaluated a decline in POI defined as ≥10 unit 
absolute decrease with a change in POI category at W48 relative to baseline; 
a decline to not infectious POI was evaluated as a secondary outcome. 
Multivariable binary Poisson regression was used to evaluate factors 
associated with these outcomes.
Results: At baseline (pre-ART), 58%, 26%, 10%, 6% participants 
self-categorized as high, medium, low, or not infectious, respectively. At 
W48, 38%, 20%, 32%, and 10% self-categorized as high, medium, low, or 
not-infectious; 91% had HIV RNA<50 c/mL. 49% reported a reduction in POI 
from baseline to W48. In multivariable analysis, higher baseline POI, younger 
age and higher education were associated with greater risk of a decline in 
POI; non-Hispanic Black race and pre-ART CD4<50 cells was associated with 
lower risk (Figure). Factors associated with a decline to not infectious POI 
(n=99) were baseline POI, female sex, and absence of stimulant drug use. 
Associations with RNA suppression were not apparent for either outcome 
(p=0.94 and 0.87, respectively). Only 8 of 99 participants who perceived 
themselves as not infectious on ART at W48 had RNA >50 c/mL.
Conclusions: Nearly half of participants reported a reduction in POI 48W 
after initiating ART. Those who were younger and more educated were 
more likely to report a reduction in POI, whereas those of black race or with 
advanced disease were less likely to report a reduction. Overall, relatively 
few participants perceived themselves non-infectious – a salutary finding 
for prevention. Interestingly, actual viral suppression was not associated 
with POI. Understanding how POI changes due to therapy, and how it relates 
to condomless sex, will be critical for designing interventions to maximize 
the benefits of treatment as prevention.

56  Structure of the HIV-1 RNA Packaging Signal 
Michael F. Summers, Howard Hughes Med Inst, Minneapolis, MN, USA 
The 5´-leader of the HIV-1 genome contains conserved elements that direct selective packaging of the unspliced, dimeric viral RNA into assembling particles. Using a novel 2H-
edited NMR approach, including a fragmentation-based approach that employs differential 2H labeling/editing, we determined the structure of a 155-nucleotide region of the 
leader that is independently capable of directing RNA packaging (Core Encapsidation Signal; ΨCES). The RNA adopts an unexpected tandem three-way junction structure, in which 
residues of the major splice donor and translation initiation sites are sequestered by long-range base pairing, and guanosines essential for both packaging and high-affinity 
binding to the cognate Gag protein are exposed in helical junctions. Mutation of these “junction guanosines” inhibits binding by the cognate NC protein in vitro and leads to severe 
attenuation of competitive RNA packaging in cell assays. The structure reveals how translation is attenuated, Gag binding promoted, and unspliced dimeric genomes selected, by 
the RNA conformer that directs packaging.

57  The Antiretroviral Activity of the SERINC Gene Family 
Massimo Pizzato, Univ of Trento, Trento, Italy 
SERINC genes represent a highly conserved family encoding homologous multipass transmembrane proteins, which in humans includes five members. SERINC5, and to a lesser 
extent SERINC3, were recently found to inhibit HIV and MLV virion particle infectivity. Both SERINC proteins are efficiently incorporated into virions and inhibit an early step of the 
infection process with a mechanism which remains to be elucidated. Nef from primate lentiviruses and glycoGag from MoMLV are capable of counteracting SERINC5 and SERINC3 
antiviral activity by causing their relocalization into the late endosomal compartment. The host factors are therefore removed from the cell surface and prevented from being 
incorporated into virus particles. In addition to glycoGag and Nef, we now identified the accessory protein S2, from equine infectious anemia virus (EIAV), as yet another retroviral 
factor capable of antagonizing SERINC5 and SERINC3. Reminescent of Nef, the counteracting activity of S2 requires myristoylation and clathrin-mediated endocytosis, indicating 
a common mechanism of action. Remarkably, Nef, GlycoGag and S2 share no sequence homology and are derived from distinct regions in the retrovirus genome, suggesting that 
the anti-SERINC activity was acquired independently by the three retroviruses. In light of these results, we are now expanding our investigation in order to assess how general the 
ability of SERINC genes to inhibit retroviruses is, and how frequently SERINC-counteracting factors have arisen during retrovirus speciation.
For being restriction factors, SERINC5 and SERINC3 have unusual features, since they are highly conserved (from yeast to mammals) and their expression is not altered by treatment 
with interferon-beta. In addition, our analyses indicate that SERINC5 evolution is not driven by positive selection, an observation which would suggest the absence of selective 
pressure derived from a direct interaction with antagonizing factors. However, purified HIV-1 Nef and SERINC5 efficiently interact in vitro, demonstrating the ability of the two 
proteins to associate directly, in the absence of additional co-factors. SERINC proteins are therefore a unique and novel class of host factors with broad anti-retroviral activity. 
Mapping studies are currently under way to identify the molecular determinants crucial for the interaction with Nef and for the antiviral activity.
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58 How HIV-1 Nef Downregulation Hijacks Clathrin-Coated Vesicles 
James H. Hurley, Univ of California Berkeley, Berkeley, CA, USA 
The lentiviruses HIV and simian immunodeficiency virus (SIV) subvert intracellular membrane traffic as part of their replication cycle. The lentiviral Nef protein helps viruses 
evade innate and adaptive immune defenses by hijacking the clathrin adaptor complexes AP-1 and AP-2. These in turn drive the downregulation of MHC-I, CD4, and SERINC3 
and 5, among other cellular targets. We have been building up a structural picture that explains how HIV-1 Nef uses at least two different sites- the region around Asp123 and 
the dileucine motif- to hijack AP complexes in two different ways. In particular, HIV-1 Nef and the small G-protein Arf1 use a surprisingly complicated mechanism to hijack AP-1, 
which is responsible for MHC-I downregulation. Arf1 glues AP-1 into dimers and trimers that in turn form a hexagonal undercoat to clathrin. Nef promotes trimer formation and 
the generation of the hexagonal lattice. The mode of Nef action depends upon the presence of cargo. The action of Nef with respect to AP-1 appears to be highly regulated, and a 
novel Nef regulatory site involved in controlling the structure of AP-1 trimers will be described. Implications for AP-2 dependent downregulation of the SERINCs, and similarites and 
differences between Nef hijacking of AP-1 and AP-2 will be considered.

59  APOBEC3F-Vif Binding Interface Elucidated by Numerous Experimental Approaches 
Reuben S. Harris, Howard Hughes Med Inst, Minneapolis, MN, USA 
APOBEC3 family DNA cytosine deaminases provide overlapping defenses against pathogen infections. However, most viruses have elaborate evasion mechanisms such as the HIV-1 
Vif protein, which subverts cellular CBF-beta and scaffolds the assembly of a polyubiquitin ligase complex to degrade these enzymes. Despite advances in APOBEC3 and Vif biology, 
a full understanding of this direct host-pathogen conflict has been elusive. We combine virus adaptation, structural, and computational studies to interrogate the APOBEC3F-Vif 
interface and build a robust model for this vital host-pathogen interaction. First, new structures of the Vif binding domain of APOBEC3F were solved by x-ray crystallography. 
Second, a recurring compensatory amino acid substitution in HIV-1 Vif from virus adaptation experiments provided an initial docking constraint, and microsecond molecular 
dynamics simulations were used to optimize interface contacts. Third, single-cycle and spreading virus infectivity experiments were used to validate a long-lasting electrostatic 
interaction predicted by molecular dynamics simulations to occur between APOBEC3F E289 and HIV-1 Vif R15. Our studies have yielded a comprehensive structural model for the 
APOBEC3F-Vif interaction, which explains most prior genetic data. Taken together with the dynamic nature of this host-pathogen interaction, our data suggest a “wobble model” 
to explain how HIV-1 Vif has evolved to bind different APOBEC3 enzymes and, more generally, explain how pathogens may evolve to escape innate host defenses (i.e., a molecular 
explanation for the Red Queen hypothesis). Our studies also suggest that the APOBEC-Vif interface may be a less favorable target for new antiviral drug development in comparison 
to other heterologous surfaces of the Vif/CBF-beta ubiquitin ligase complex.

60  CNS HIV Infection: Cerebrospinal Fluid and Blood Biomarkers 
Magnus Gisslén, Univ of Gothenburg, Gothenburg, Sweden 
Neurological complications are common in patients with HIV and the prevalence of neurocognitive impairment is high also among those on suppressive antiretroviral treatment 
(ART). Sometimes neurocognitive complications may be ascribed to CNS injury that occurred before treatment initiation (inactive disease), especially in patients with a low 
CD4 cell nadir; and other times to ongoing neuronal injury accompanied by chronic intrathecal immunoactivation (active disease). Cerebrospinal fluid (CSF) biomarkers of viral 
replication, immunoactivation, and neuronal injury provide an objective means of measuring ongoing HIV CNS infection and inflammation along with its effect on brain cells. This 
presentation will consider the usefulness of CSF biomarkers in measuring HIV CNS disease, particularly in HIV-infected patients on ART. Employing biomarkers for differential 
diagnostic purposes will also be covered. Biomarkers of CNS immunoactivation and brain injury may also be useful for research into latency and cure, and as tools for measuring the 
reservoir and the effect of latency-reversing agents on possible CNS immune activation and injury. However, the need to sample CSF limits the application of those measurements 
in a number of clinical and scientific contexts. A sensitive blood biomarker of neuronal injury continues to be sought. The resent development of a novel ultrasensitive Single 
Molecule Array (Simoa) immunoassay for the quantification of the neurofilament light chain protein (NFL) in blood will be presented.

61  Neuroimaging of HIV in the Brain 
Beau M. Ances, Washington Univ in St. Louis, St. Louis, MO, USA 
HIV enters the brain soon after seroconversion and can cause HIV associated neurocognitive disorders (HAND). While the more severe and progressive forms of HAND are now 
less prevalent due to combination antiretroviral therapy (cART), ~ 40% of HIV-infected (HIV+) patients continue to have cognitive impairment. Some HIV+ individuals who have 
effective plasma HIV-1 RNA suppression with cART still develop HAND due HIV reservoirs in the central nervous system. It is often difficult to diagnose HAND in the outpatient 
setting as detailed neuropsychological performance testing is required. Additional biomarkers that are relatively easy to obtain and are clinically relevant are needed for assessing 
HIV associated immune activation. Recently developed non-invasive magnetic resonance imaging (MRI) techniques have great potential to serve as biomarkers. This talk will 
review the application of advanced neuroimaging techniques [e.g. volumetric MRI, diffusion tensor imaging (DTI), functional MRI (fMRI)] in HIV+ individuals. Each neuroimaging 
methods can offer unique insight into mechanisms underlying neuroHIV, could monitor disease progression, and may assist in evaluating the efficacy of cART regimens in the CNS. 
It is hoped that continued development of neuroimaging methods will allow them to be easily incorporated across multiple sites and included in future HAND guidelines.

62  CNS as an HIV Reservoir 
Ronald I. Swanstrom, Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA
Replication of HIV-1 within the CNS compartment can only be bad. At a minimum the detection by the immune system of replicating virus within the CNS leads to a neuro-toxic 
inflammatory response. If the clearance of virus is incomplete then a persistent inflammatory response could provide the basis for sustained cell damage within the CNS. Markers 
of viral replication in the CNS in living subjects must come from the analysis of virus in the CSF, or be inferred from indirect markers from non-invasive imaging techniques or from 
cell or inflammatory markers in the CSF or blood. Virus can be found in the CSF as the result of three distinct mechanisms. Infected T cells traffic into the CNS and release virus that 
by sequence looks just like the virus in the blood, and this virus can be present at a low level or, with pleocytosis, at a high level. Alternatively, some of this virus can be transiently 
clonally amplified by a poorly understood mechanism to give elevated viral loads but of surprisingly homogeneous viral populations. Finally, virus can take root within the CNS for 
sustained replication but in an environment that is poor in CD4+ T cells. This causes the virus to adapt to macrophage-like cells with their low levels of the surface CD4 protein needed 
for entry. The unique genetic lineage of virus replicating independently in the CNS and the phenotypic adaptation to this CD4 low environment provide clear evidence of a distinct viral 
population and site of ongoing viral replication. Therapy suppresses viral load in the blood and the CSF. However, antiviral drug levels are reduced in the CNS, a situation that would 
result in viral replication and the selection of resistance if it took place in the blood. In about 5-10% of subjects on therapy there is detectable virus in the CSF either in the absence of 
or at levels higher than virus in the blood. This CSF escape virus takes on several forms, including a complex viral population at least partially adapted to a CD4 low environment. We do 
not know how well the CSF records virologic events that may be ongoing deep within the brain parenchyma. Such replication when detected in the CSF represents evidence of an active 
viral reservoir on therapy, while the potential for a unique latent reservoir within the CNS is of considerable interest but challenging to study.

63  Therapeutics of the CNS With HIV Infection 
Andrea Calcagno, Univ of Torino, Torino, Italy 
Highly Active Antiretroviral Treatment, despite its striking systemic efficacy, might be incompletely effective in some organs and tissues thus favouring residual HIV replication 
and damage. The central nervous system (CNS) is a key organ in this setting and several data have reported a worrisome prevalence of neurocognitive deficits in effectively 
treated HIV-positive patients. In this talk data on the potential mechanisms underlying CNS disease in HIV-positive patients including early treatment, residual HIV replication, 
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potential drug-associated neuronal toxicity and vascular abnormalities will be presented. Following a brief description of  the pharmacokinetic determinants of antiretroviral 
penetration and activity in the CNS (including cellular targets), the available evidence on the effect of different antiretrovirals on CNS HIV will be reviewed as well as the studies 
involving ARV combinations for treating patients with CNS disorders including the ongoing discussion on the use of the CNS concentration/effectiveness (CPE) score and the effect 
of unconventional antiretroviral regimens (based on more or less than three drugs). Finally, studies on adjunctive therapies will be presented and potential therapeutic targets 
reviewed.

64  Hepatitis C: Global Epidemiology 
Imam Waked, Natl Liver Inst, Shebeen El Kom, Egypt 
Hepatitis C virus (HCV) is a major global health burden and the leading cause of liver disease and hepatocellular carcinoma in many parts of the world. New treatment options are 
available that have the potential to change the epidemiology and natural history of the disease, and there is a need to precisely characterize its epidemiology and disease burden.
Total global sero-prevalence is estimated at 120-180 million cases, with around two thirds viremic (viremic infections estimated at 80-120 million infections). Egypt is the country 
with highest prevalence, with 12% of the population sero-positive, and close to 8% of the population chronically infected. The 5 countries with largest number of patients (China, 
Pakistan, Egypt, Nigeria and India) have close to 50% of the global viremic patients despite their limited resources.
Transmission routes are different in different areas globally. In developed countries where prevalence is low, transmission is mainly through needle sharing among PWID, as high-
risk behavior and nosocomial transmission has decreased. In under-developed and limited resources countries, transmission is still ongoing mainly through blood transfusion and 
non-sterile equipment use in the healthcare settings, and reuse of needles for medical injections. Mass spread of HCV coincided in Egypt with the intravenous mass-treatment of 
schistosomiasis, and coincided in many areas of Africa with the introduction of population vaccination in the 1960s and 1970s.
In addition, HCV is genetically diverse, with seven genotypes and many subtypes. There are regional variations in genotype prevalence, and genotypes respond differently to 
different therapies. Genotype 1 (G1) is the most common worldwide (44%-48%%) with around 50-60 million viremic cases, with most in East Asia, followed by G3 (20%-22%, 
30-35 million cases), G2 (12%-15%, 15-20 million cases), and G4 (12%-15%, 15-20 million cases). Genotypes 5 and 6 comprise a limited minority. G1 and G3 are predominant in 
most countries, and genotypes 4 and 5 and more prevalent mainly in lower-income countries.
Not all countries report anti-HCV prevalence; and HCV viremic rates and genotype distribution are more scarce. More recent and accurate geographical epidemiological data is 
needed to direct treatment development and availability, and to guide vaccine development efforts.

65  Hepatitis C in Egypt: A National Approach to Treatment 
Manal H. El-Sayed, Ain Shams Univ, Cairo, Egypt
Egypt has one of the highest global burdens of hepatitis C virus (HCV) infection, with an estimated 7%, over 6 million people between 15-59 years, being chronically infected. 
Tragically, an estimated 150,000 new people are being infected annually, and thousands die every year. In recognition of the enormity of the problem, in 2006, the Ministry of 
Health established a National Committee for Control of Viral Hepatitis (NCCVH), a team of experts who published the first national strategy for control of viral hepatitis in Egypt and 
established a nationwide treatment program in 26 specialized viral hepatitis units treating 350,000 patients through the Ministry of Health program. In 2012, and in collaboration 
with stakeholders including WHO, US-CDC and Pasteur Institute, the NCCVH and MOH developed the “Plan of Action for the Prevention, Care & Treatment of Viral Hepatitis, Egypt” 
(PoA) which focuses on the seven main components of viral hepatitis prevention and control: surveillance, infection control, blood safety, hepatitis B virus (HBV) vaccination, care 
& treatment, communication, and research. In addition, in 2014, Sofosbuvir was introduced for nationwide treatment of HCV infection at 1% of its international price. The NCCVH is 
also introduced other approved direct antiviral agents consecutively during 2015, in addition to encouraging the local manufacturers to produce prequalified generics to effectively 
implement the elimination program in the shortest possible duration. A web-based registration system has been established mid-September 2014 to schedule patients’ appointments 
to receive treatment at its specialized units. So far, more than one million patients with known HCV infection have registered and are being evaluated at the NCCVH centers. The 
numbers treated increase by at least 15,000 on monthly basis with almost 200,000 treated in by the end of 2015. The success of the Egyptian endeavor in collaboration with national 
and international partners would provide an exemplary model that can be replicated in other resource-limited countries. 

66  Hepatitis C Therapeutics: Pangenotypic Therapeutics on the Horizon 
Karine LaCombe, Sorbonne Univs, Paris, France 
With more than 185 million individuals affected worldwide, chronic hepatitis C virus (HCV) infection has emerged as a major public health problem. More than one million deaths 
are attributed to chronic HCV, together with chronic hepatitis B, ranking it among the top ten causes of death in the Global Burden of Diseases. The advent of direct antiviral agents, 
targeting multiple steps in the viral replication cycle, has led to substantial improvement in the management of chronically infected patients. By increasing rates of sustained 
virological response to 90% in the 12 weeks after end of treatment, HCV therapy has dramatically improved clinical outcomes for all patients, including those with more severe 
disease (i.e. cirrhotics or with liver transplants). However, there are still a number of issues needing to be addressed alongside the continuum of care, among which simplifying 
virological evaluation is paramount. One of the keys to alleviate the burden of costs will be the use of pangenotypic drugs. These agents help reduce the need for genotyping 
and possibly extensive viral load monitoring, thereby easing HCV-associated care for all. As we aim towards global elimination of hepatitis C, the use of pangenotypic drugs will 
constitute a major step forward.

67  Hepatitis B Virus: Is a Cure Possible? 
Chloe Thio, Johns Hopkins Univ, Baltimore, MD, USA 
Worldwide, about 2 billion people have had a hepatitis B virus (HBV) infection and 248 million are chronically infected. Once an HBV infection occurs, a stable, intranuclear form, 
known as the cccDNA persists not only in those with chronic infection but also in those who resolve infection with production of protective hepatitis B surface antibody. Cure of 
hepatitis B can be defined as a functional cure or an eradication cure. A functional cure is similar to what occurs naturally with resolution of an acute infection where the immune 
system can control HBV replication without medication and protective hepatitis B surface antibody is produced. In the functional cure, the cccDNA is still present. An eradication 
cure is a therapy that eliminates the cccDNA. In this talk, I will discuss both types of cure and progress towards each of them.

68  Delivery of PrEP: From Evidence to Practice 
C. Bradley Hare, Kaiser Permanente Northern California, San Francisco, CA, USA 
The efficacy and effectiveness of HIV pre-exposure prophylaxis (PrEP) have been shown in randomized clinical trials, demonstration projects and real-world cohort studies.  
Despite this, uptake of the use of PrEP in the US was initially slow after its FDA approval in July 2012.  More recent data indicate increased awareness, acceptability and uptake in 
some – but not all – at-risk populations and geographic areas.  As PrEP use increases, many questions remain unanswered about the optimal models for PrEP delivery.  In what 
settings and by whom should PrEP be provided?  What population(s) should be targeted, and how do we reach those who could most benefit from PrEP?  What is the appropriate 
monitoring and follow-up?  What additional services should be provided and how are they best integrated with PrEP?  How do you predict interest and plan for increasing capacity 
and sustainability?  What staffing and resources are needed to provide PrEP safely and effectively?  This presentation will explore these questions using published reports and real-
world experience to provide a framework for conceptualizing and implementing sustainable delivery models for PrEP.
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69  Sexually Transmitted Infection Control in the Era of PrEP 
Sheena McCormack, Univ Coll London, London, UK 
Individuals at risk of catching HIV are also at risk of catching other sexually transmitted infections (STIs). Correct and consistent use of condoms virtually eliminates the risk of HIV, 
but may not prevent the acquisition of bacterial STIs. Syphilis and gonorrhoea have been notifiable diseases for decades in several countries. Trends in infections are explained 
by many factors including war, migration, access to the pill, as well as new tests and treatments. The emergence of HIV as a fatal infection had a dramatic impact on other STIs 
which reached an all-time low in gay and other men who have sex with men (MSM) in the late 1980s. This trend in MSM has been completely reversed, driven initially by changes 
in risk behaviours of HIV positive MSM on effective treatment, but also facilitated by the exponential growth in Social Apps. Conventional control measures (partner notification, 
epidemiological treatment, outreach in venues) contain transmission to an extent but the shift to group sex in private houses, frequently under the influence of recreational drugs, 
presents new challenges.
What can we anticipate in the era of PrEP? PROUD and IPERGAY enrolled MSM at ‘high risk’ of HIV in England and France respectively. Enrolment criteria were broad – condomless 
anal sex once in the last 3 months and likely to do so again in the next 3 months (PROUD); 2 or more condomless anal sex partners in the last 6 months (IPERGAY). However, the 
proportion of PROUD participants that reported rectal bacterial STIs (33%) or syphilis (10%) in the previous year was at least 5-fold higher than all MSM attending clinics in 
England in 2013 (5% and 2% respectively). So we can anticipate that MSM who are already catching STIs will be more likely than those who are not to present for PrEP, and that 
they will continue to be at risk of catching STIs whilst on PrEP. It is time to rethink our approach to control of STIs, to make screening, treatment and partner notification as easy as 
possible, and to find new methods of population control. One such method is the use of geospatial modelling and analysis to identify the sexual networks that are hotspots for STI 
transmission. We will need peer-navigators to engage with these networks and bridge the provision of services. As we move into the era of PrEP, it is time to be more creative with 
the methods we use to control STIs. On our march towards elimination of HIV, we must sort out the STIs on the way.

70  PrEP-4-Love: Transmitting Desire Across Chicago 
James Pickett, AIDS Fndn of Chicago, Chicago, IL, USA 
In Chicago, like much of the country, early uptake of PrEP has primarily been seen in middle-aged gay white men. To reach populations most vulnerable to HIV, in particular young 
gay black men and transgender women of color, more community outreach and creative effort is required. A sampling of other city media/social marketing campaigns will provide 
the jumping off point for a fast-paced discussion of the twisting, turning road followed by the Chicago PrEP Working Group – highlights of which include the securing of pro bono 
creative support, raising funds in new and innovative ways, and our community-led concept development, design execution and implementation strategy. The campaign, called 
“PrEP4Love”, was just launched February 1 throughout Chicago and is positioning PrEP affirmatively in the oft-neglected realm of pleasure and intimacy. Focus populations are 
young gay Black men, transgender women of color, and cisgender Black heterosexual women.

71  The Promise and Challenges of Sustained Delivery of PrEP 
Ian McGowan, Univ of Pittsburgh Sch of Med, Pittsburgh, PA, USA 
Antiretroviral pre-exposure prophylaxis has huge potential for reducing the rates of new HIV infections in at risk populations. Oral and vaginal antiretroviral formulations have 
been evaluated in multiple Phase 2B/3 effectiveness trials and there is clear evidence that these products work when used. The converse is also true; antiretrovirals do not work 
when they are not used. As a consequence, long-acting (LA) injectable and implantable antiretroviral formulations are being developed for the prevention of HIV infection. 
The two lead products are the non-nucleoside reverse transcriptase inhibitor rilpivirine and the integrase inhibitor cabotegravir. It is hoped that the use of LA antiretroviral 
PrEP will reduce the burden of product adherence associated with the use of oral and topical products and improve the level of HIV prevention associated with this form of PrEP. 
Although LA products have clear promise for HIV prevention, there are also challenges to consider. There are concerns about the possibility of idiosyncratic adverse events that 
would be difficult to manage given the irreversible nature of an LA injection. There are additional concerns about the long half life and extended PK ‘tail’ of these products that 
might lead to periods of subtherapeutic levels of antiretrovirals; infections acquired during this period might be associated with the development of resistance. The purpose of 
this presentation is to summarize recent preclinical and clinical research in this area of HIV prevention.

72LB  Unreported Cases and Asymptomatic Infection in an Ebola “Hotspot” 
Eugene T. Richardson1; J. Daniel Kelly2; Mohamed B. Barrie3; Annelies W. Mesman3; Komba Quiwa3; Sahr Karku3; George Rutherford2; James H. Jones1; Megan Murray4; Paul Farmer4  
1Stanford Univ, Stanford, CA, USA; 2Univ of California San Francisco, San Francisco, CA, USA; 3Partners In Hlth, Freetown, Sierra Leone; 4Harvard Med School, Boston, MA, USA 
Background: Evidence for asymptomatic Ebola infection is limited to the extent that, during the 2013-15 outbreak, it was not considered epidemiologically relevant to published 
epidemic models or projections of intervention effects. We conducted a cross-sectional IgG serosurvey in an Ebola ‘hotspot’ village in Sierra Leone, eight months after reported 
transmission ceased in that location. The surveyed village had a population of approximately 800 individuals distributed among 110 households. Throughout the entire outbreak, 
there were 25 cases (18 deaths and 7 survivors) reported by the District Ebola Response Center.
Methods: We sampled a total of 227 individuals in 30 of 31 previously quarantined households in the village. We assessed anti–glycoprotein IgG responses to Zaire Ebola virus by 
means of a commercial ELISA kit (Alpha Diagnostic International [ADI]), according to the manufacturer’s instructions, with plasma diluted at 1:200. Optical density was read at 450 
nm (subtracting OD at 630nm to normalize well background) on a ChroMate 4300 microplate reader. We used Welch’s t-test to determine if mean antibody concentrations differed 
by exposure history. To discriminate between positive and negative IgG responses (cutoff), we used the mean concentration for individuals without direct contact with a confirmed 
case plus three standard deviations. We then performed a log-binomial regression using this seropositivity cutoff as the dependent variable and gender, age, occupational activity, 
and schooling as predictor variables.
Results: We identified an antibody concentration cutoff of ≥ 1.7 U/mL (roughly equal to 5.1 micrograms per mL).  All 7 documented survivors demonstrated positive responses 
(range 2.1 - 6.3 U/mL). Plasma IgG was positive in an additional 30 of 227 quarantined individuals not known to have Ebola virus disease (Figure 1), 27 of whom denied being 
symptomatic during the period of active transmission in the village. Only having a higher level of education was significantly associated with seropositivity.
Conclusions: This is the first systematic exploration of asymptomatic infection in an Ebola ‘hotspot.’ These data support the hypothesis that the actual number of infections in the 
2013-15 outbreak in West Africa is significantly higher than the reported cumulative incidence. The phenomenon of asymptomatic infection has implications for the management 
of future Ebola outbreaks, as well as for the definition—and treatment—of survivors.

Oral Abstracts



CROI 2016 28

Oral Abstracts Abstract Listing

 

73LB  Sequelae of Ebola Virus Disease in Surviving Patients in Guinea: Postebogui Cohort 
Jean-François Etard1; Mamadou Saliou Sow2; Sandrine Leroy1; Philippe Msellati3; Abdoulaye I. Toure4; Bernard Taverne5; Ibrahima Savane6; Moumié Barry7; Eric Delaporte8; for the 
Postebogui Study Group  
1Institut de Recherche Pour le Développement, Montpellier, France; 2Donka National Hosp, Conakry, Guinea; 3Inst Recherche et Developpement, France, Montpellier, Cameroon; 4Institut de 
Recherche Pour le Développement UMI 233, INSERM U1176, Montpellier, France; 5Institut de Recherche Pour le Développement UMI 233, INSERM U1175, Montpellier, France; 6Macenta 
Prectoral Hosp, Macenta, Guinea; 7CHU de Conakry, Conakry, Guinea; 8UMI 233-IRD/U1175-INSERM/Montpellier Univ, Montpellier, France 
Background: On 29 December 2015, Guinea was declared free of Ebola virus disease (EVD) and 1268 patients were discharged from the Ebola treatment centers (ETC). In March 
2015, survivors were started to be enrolled in a follow-up study in Conakry 
and Macenta to describe clinical, biological, virological, immunological, and 
psychosocial evolution. Recruitment is still on-going and we report here the 
main manifestations at inclusion in the cohort.
Methods: Clinical examination, psychological (CES-D scale) and social 
assessment, standard biological exams and Ebola virus RNA search in body 
fluids (semen...) were performed in adults and children at inclusion then 
every 3 months.
Results: As of 15 December 2015, 375 survivors were included. Mean age 
was 28.8 years (range: 1-67.4), 169 (45%) were male, 76 (20%) were children. 
The median delay between ETC discharge and Postebogui inclusion was 
223 days (1-557 days). During the acute phase, mean viral load CT was of 33 
(range: 16-36, n=53); 16 (4%) patients received favipiravir, and 37 (10%) 
plamaspheresis.
At inclusion, 1081 clinical events were registered in 296 (79%) surviving 
patients, more often in adults than children (82% vs. 64% resp.). Main signs 
were: general signs (39% - fatigue, fever, anorexia), neurological signs 
(32% - headache), rheumatologic signs (46% - join pain), ocular signs (16% 
- conjunctivitis, irdocyclitis, vision deficiency), infectious diseases (22%) 
pelvic-abdominal pain (21%), anemia (13% - Table).
Detailed ophthalmologic examination in 21 patients suffering from ocular 
signs showed 11 uveitis, including with bilateral corneal opacities, active 
chorioretinis or pigmented scars, and panuveitis.
From the 98 semen screened for Ebola virus RNA (68 men), 10 samples (8 
men) were positive up to 9 months after onset of EVD with a decreasing trend 
in both proportion of positive samples and viral RNA load.
Among 131 patients discharged from Conakry ETC since 5 months on average, 
20% presented a breakdown score justifying psychologic/psychiatric care. 
Two third of the 194 first included patients in Postebogui had more than one 
diseased person in their household (HH) with a mean number of 5.6 EVD person/HH, and a mean number of 2.5 death/HH.
Conclusions: Sequelae were from general, ocular, rheumatologic origins and major psychic pain, highlighting the heavy human and economic burden related to EVD. Moreover, 
the long-term viral persistence in semen raises the need of specific measures (screening/safe sex) in order to avoid secondary cases.

74LB  A Cohort Study of Survivors of Ebola Virus Infection in Liberia (PREVAIL III) 
Mosoka Fallah; for the Prevail III Research Team , Ministry of Hlth, Monrovia, Liberia 
Background: The Ebola virus disease (EVD) epidemic in West Africa was unprecedented. There were over 11,000 deaths and more than 26,000 infections. The outbreak left over 
14,000 survivors with a myriad of health complications. To characterize the clinical sequelae in survivors and to assess whether they can transmit infection to household members 
and sexual contacts, the Partnership for Research on Ebola Virus in Liberia (PREVAIL) launched a cohort study of survivors and close contacts. 
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Methods: Following joint protocol development and IRB approval, enrollment of survivors > 12 year began in June 2015 followed by contacts and pediatric survivors <12yrs in 
August 2015. Participants are seen at baseline and every 6 months for 5 years at 3 sites in Liberia.  Data collection includes demographics, detailed medical exam, labs including 
serology to determine the presence of antibodies specific to EVD, and for survivors, information about ETU course, treatment, and discharge. Examinations may also include 
detailed an ophthalmologic exam, a comprehensive neurologic assessment, collection of semen, lumbar punctures, and the enrollment of newborns and breast milk anal
Results: Through December, 1022 survivors and 754 close contacts have been enrolled.  The average age of survivors and close contacts is 30 and 27 years, respectively. For 
survivors, the median (IQR) time from EVD symptoms to enrollment is 352 days (307,395). A total of 76 individuals have had 1-4 semen samples obtained for PCR analysis.  Overall 
25% have been positive with 37% of subjects having at least 1 positive sample. The maximum amount of time between the onset of symptoms and a positive result was 488 days. 
65% of survivors reported sexual activity without a condom since ETU discharge including 48% of those with a positive semen PCR for Ebola.  EVD serology is in progress and has 
been completed for 527 survivors and 97 close contacts.  88% of survivors and 49% of close contacts had a positive EVD serology.
Conclusions: Preliminary findings indicate the prevalence of eye complications, musculoskeletal problems, and neurological findings are greater among EVD survivors than close 
contact controls.  Most survivors report sexual contact and many do not use condoms.  A surprising number of contacts have positive EVD serology, a finding now being confirmed 
with analysis of blood samples. Study findings have implications for EVD sexual transmission risk and indicate the importance of enrolling close contacts with EVD serology to use 
as controls.

75LB  Dynamics of Ebola Virus Clearance in Semen in Guinea 
Daouda Sissoko1; Sophie Duraffour2; Jacques Kolie3; Abdoul H. Beavogui4; Thi Huyen Tram Nguyen5; Jeremie Guedj6; Denis Malvy7; Miles W. Carroll8; Xavier Anglaret9; Stephan 
Gunther10  
1INSERM U897, Bordeaux, France; 2Bernhard-Nocht Inst for Tropical Medicine, Hamburg, Germany; 3Ministry of Hlth Guinea, Conakry, Guinea; 4Cntr de Recherche en Santé Rurale de 
Mafèrinyah, Conakry, Guinea; 5UMR 1137, INSERM, Université Paris Diderot, Paris, France; 6French National Inst of Hlth and Med Rsr, Paris, France; 7CHU de Bordeaux, Bordeaux, France; 
8Public Hlth England, Salisbury, UK; 9INSERM, Abidjan, Côte d’Ivoire (Ivory Coast); 10European Mobile Laboratory Project, Hamburg, Germany 
Background: While it is well known that testes may be a reservoir for long term persistence of Ebola virus (EBOV), the dynamics of the persistence of EBOV in semen remained 
unexplored. We aimed to estimate the probability of EBOV RNA clearance 
in semen over time.
Methods: We enrolled a cohort of 25 men discharged from three Ebola 
Treatment Units (ETU) in Coastal region of Guinea between February 
6, 2015 and July 6, 2015. Semen specimens were obtained every 3-6 
weeks until reaching non-detectable levels of EBOV RNA (eg, CT values 
≥ 45) on two consecutive samples. Specimens were tested on-site using 
Altona RT-PCR. Furthermore, a nonlinear mixed effect model was used to 
estimate the slope of evolution of Ct values over time
Results: A total of 116 semen samples were collected. The median time 
between EVD onset and first semen collection was 49 days (IQR:  40-85).  
The median time between first and last semen collection was 193 days 
(IQR: 150-204). Of the 25 participants, 18 (72%) had a positive EBOV 
RT-PCR in the first semen sample. The median Ct value in the 18 positive 
semen was 28.1 (IQR= 22.4-36.3). The semen of the patient having the 
longest follow-up was still positive to EBOV at day 300 post-disease 
onset.
Using a linear mixed model, the mean increase of Ct in semen was 
estimated to +0.086 per day (SD 0.65), corresponding to a mean 
decrease of RNA of -0.87 log10 copies/ml per month. Based on these 
numbers, the time to achieve negative RT-PCR in semen in 50% and 90% 
of the patients was predicted at 127 (95% Prediction interval -95% PI-= 
71-221) and 375 (95% PI=222- 638) days, respectively (Figure 1).
Conclusions: About 10% of patients may have detectable viremia in 
semen up a year after onset of disease. Therefore long term programs of care for EVD survivors should include implementation of semen testing, dedicated counselling and condom 
use in order to avoid potential sexual transmission. The evaluation of drug intervention among individuals harbouring EBOV insemen is highly desirable.
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76LB  A Randomized Controlled Trial of the Safety and Immunogenicity of Two Ebola Vaccines 
Fatorma Bolay; for the Partnership for Research on Ebola Vaccines in Liberia (PREVAIL 1) Team, Liberian Inst of BioMed Rsr–NIH Partnership, Bethesda, MD, USA 
Background: In November 2014, two candidate Ebola virus vaccines were in the late stages of phase 1 testing, the chimpanzee adenovirus 3 (ChZ) - based vaccine and the 
recombinant Vesicular Stomatitis virus (rVSVdeltaG-ZEBOV GP) - based vaccine. In order to rapidly evaluate these vaccines, a 28,170 subject randomized, placebo-controlled trial 
aimed at preventing Ebola virus disease (EVD) that included both vaccines was designed.  As the number of new cases declined to a level that a phase 3 study was no longer feasible 
the study was converted to a 1,500 subject phase 2 safety and immunogenicity trial.
Methods: Consenting volunteers ≥18 years were randomized to saline or one of the two experimental vaccines.  Temperature > 38º C, history of EVD, pregnancy and 
breastfeeding were exclusions.  Follow-up visits occurred at week 1, month 1, month 2 and then every 2 months thereafter through 12 months. Blood was collected for 
antibody  measurements at baseline, week 1, month 1 and months 6 and 12.  Chi-square tests were used to compare each vaccine versus the placebo group for injections site 
reactions, targeted symptoms, and antibody responses.
Results: From February 2015 through April 2015, 1,500 volunteers were enrolled at Redemption Hospital in Monrovia, Liberia (500 per group).  Median age was 30 years and 37% 
were women. 0.7% reported recent contact with a patient with Ebola; 4.6% reported working in a job that required contact with Ebola patients.  The percentages of participants 
with positive serostatus for HIV and syphilis at baseline were 5.2% and 5.1%, respectively.  Overall follow-up visit attendance has exceeded 98%. Differences with placebo in 
injection site reactions, targeted symptoms (headache, muscle pain, feverishness, fatigue) and lymphocyte counts were noted at week 1, but not month 1 for both vaccines.  
Antibodies, measured using the FANG ELISA assay for 50% of participants, show that 8% had an antibody response to Ebola at baseline.  Excluding these individuals, an antibody 
response at month 1 was noted in >85% of participants in each of the vaccine arms and <10% of participants in the placebo arm (p<0.001)
Conclusions: It is possible to conduct a well-designed, randomized, placebo-controlled trial in the middle of an epidemic outbreak. Both vaccines were demonstrated to be safe 
and immunogenic. A number of individuals without a known history of Ebola virus disease were found to have evidence of past infection with Ebola.  The prevalence of HIV-1 in this 
cohort is higher than expected.

77LB  PREVAIL II: A Randomized Controlled Trial of ZMapp™ in Acute Ebola Virus Infection 
Richard T. Davey; for the Multi-National PREVAIL II Study Team, NIAID, Bethesda, MD, USA 
Background: Although there are currently no licensed treatments for Ebola virus disease (EVD), the triple monoclonal antibody cocktail ZMapp is one of the most promising 
immune-based approaches for treating EVD based upon non-human primate data.  Given the changing patterns of morbidity and mortality for human EVD identified during 
the recent outbreak in West Africa, it was believed that the single most definitive means of determining the efficacy of such an intervention would be through performance of a 
randomized controlled trial (RCT) with a clinical endpoint.
Methods: In a collaboration sponsored by the U.S. Department of Health and Human Services and involving the Ministries of Health of Sierra Leone, Guinea and Liberia, Mapp 
Biopharmaceuticals, Inserm, and academic medical centers in the U.S., consenting patients of any age diagnosed with EVD by polymerase chain reaction (PCR) between March-
November 2015 were enrolled in the affected countries. Patients were randomized 1:1 to receive either optimized standard of care (oSOC, defined minimally as intravenous (iv) 
fluid resuscitation plus electrolyte monitoring) or oSOC plus three iv infusions of 50 mg/kg ZMapp spread three days apart. Patients were stratified by baseline Cycle Threshold 
(CT) value (≤22 vs. > 22) on PCR and by treatment site (U.S. vs. Liberia/Sierra Leone vs. Guinea [where favipiravir was part of oSOC]). The primary endpoint was mortality 28 days 
following randomization. An independent Data and Safety Monitoring Board (DSMB) reviewed interim results.
Results: As of January 5, 2016, 72 patients were enrolled in the U.S. (n=1), Liberia (n=5), Sierra Leone (n=54), or Guinea (n=12). 30/72 (42%) and 42/72 (58%) had CT values 
≤22 and >22, respectively, with an overall mean CT value of 23.9 at enrollment. The mean age of the enrolled cohort was 26.1 years:  55.6% were female. Only 6.9% had prior 
occupational exposure to persons with known EVD. The mean #days since symptom onset was 4.2. Overall mortality at 28 days was 21/72 (29.2%).
Conclusions: In the only RCT of a putative therapeutic agent performed to date in the current crisis, 72 patients were randomized to receive either oSOC plus ZMapp versus oSOC 
alone over a 9 month period in the latter half of the 2014-15 EVD epidemic. Barring a resurgence of additional EVD cases and with DSMB concurrence, the study will be unblinded 
for safety and efficacy analyses on January 14, 2016, 42 days after the last confirmed EVD case in West Africa.

78  Progress in Gene Therapy for HIV Cure 
Paula M. Cannon, Univ of Southern California, Los Angeles, CA, USA 
A defining characteristic of the human immunodeficiency virus is its ability to permanently integrate into the genome of an infected cell.  Since a subset of viruses become latent 
shortly after infection, a reservoir of HIV persists that is not impacted by antiretroviral therapy (ART), yet retains the ability to restart viremia should ART be discontinued. This viral 
trick creates a life-long requirement for ART in most individuals in order to maintain virologic control, and no cure.
Latent HIV shares many of the characteristics of a genetic disease, so it was no coincidence that HIV became an early target for gene therapy. Despite the complexity of these 
procedures, the potential for long-lasting effects, especially if stem cells could be modified, was appealing when measured against life-long ART. Initial studies focused on 
the idea of protecting uninfected cells by adding anti-HIV factors, and early trials established a portfolio of anti-HIV candidates and safety, although they stopped far short of 
demonstrating efficacy.
More recently, applications of gene therapy have been expanded to include consideration of a cure. However similar to ART, gene therapies aimed at simply protecting uninfected 
cells are not expected to impact the latent reservoir. Therefore approaches being considered combine transient drug treatments to ‘shock’ HIV awake with engineering HIV-specific 
immune cells that would deplete the infected cells so revealed. Other strategies under development are taking advantage of our deeper understanding of the biology of the 
host-virus interaction. Recent advances in genome editing based on targeted nucleases are allowing for the possibility of removing host dependency factors, such as the CCR5 
coreceptor, or editing anti-viral restriction factors to shift the balance in favor of the host. Finally, the HIV genome itself is a tantalizing target for disruption, since nucleases can 
also be engineered to specifically recognize and disable this genetic parasite, if only the significant challenges of in vivo delivery could be met.
Antiretroviral drugs have made extraordinary progress over the last 30 years, turning HIV into a chronic and medically managed disease, but they have reached a limit in the latent 
HIV reservoir. Gene, immune and cell-based therapies may yet prove to be part of the final push that is needed to achieve a cure.  

79 HIV in Transgender Populations: Charted and Uncharted Waters 
Tonia C. Poteat, Johns Hopkins Univ, Baltimore, MD, USA 
A growing body of research has demonstrated the heavy and disproportionate burden of HIV among transgender populations around the world. Transgender women, in particular, 
face an estimated global HIV prevalence of 19% with 49 times the odds of infection compared to the general adult population. Research among transgender men is quite limited 
with prevalence estimates that range from 0 - 10%. Estimates of the absolute number of transgender people living with HIV are lacking; however, recent data suggest they make 
up a key minority of HIV-infected adults in care.
This presentation will focus on what is known and not known about HIV and its drivers among transgender populations.  Access to and utilization of exogenous hormone therapy 
and its impact on HIV risk as well as clinical implications for antiretroviral therapy will be discussed. What is known about the impact of genital reconstruction on HIV acquisition 
and transmission will be reviewed. We will examine the widespread use of illicit soft tissue fillers for body modification and their potential consequences for HIV disease 
progression. Relationships between stigma, sex work, and co-occurring syndemics of depression, victimization, substance use, and HIV will be described.
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Modeling data suggest the need for combination high-impact prevention in order to significantly reduce HIV incidence in this population. Uptake of and adherence to PrEP has 
been limited by community concerns about potential drug-drug interactions between ART and hormone therapy; and preliminary unpublished data suggest associations between 
ART adherence and co-location of gender-related care with HIV services.
Current NIH-funded studies include behavioral, self-testing, PrEP adherence, and telemedicine interventions.  However, more research is needed. Data on HIV prevalence 
in transgender populations is missing from the African continent as well as Eastern Europe/Central Asia. Little is known about the sexual partnerships and networks of transgender 
people; nor is there data on co-morbidities and co-infections among HIV-infected transgender people taking exogenous hormones. Implementation science studies are needed to 
inform how best to implement and scale up multi-component, high impact, prevention care and treatment interventions that address structural drivers, reduce HIV incidence, and 
improve the health and longevity of transgender people living with HIV.

80  Investigating the Mechanisms that Control HIV Transcription and Latency In Vivo 
Steven A. Yukl1; Philipp Kaiser1; Peggy Kim1; Sunil K. Joshi1; Nicholas Kim1; Peilin Li1; Harry Lampiris1; Hongbing Liu2; Andrew Rice2; Joseph K. Wong1; for the DARE Study Group  
1San Francisco VA Med Cntr, San Francisco, CA, USA; 2Baylor Coll of Med, Houston, TX, USA 
Background: It is unclear what mechanisms maintain HIV latency in vivo.  We hypothesized that the levels of different HIV RNA transcripts could be used to infer the sites of 
transcriptional blockade.
Methods: CD4+T cells from blood of 9 ART-suppressed individuals were isolated using negative selection and frozen or activated for 2 days with anti-CD3/CD28 beads.  RNA was 
extracted using Trireagent.  Aliquots from common RT reactions were used in ddPCR assays specific for different HIV transcripts indicative of transcriptional interference (U3-U5; 
“read-through”), initiation (TAR), elongation (R-U5-tRNA; “long”), completion (3’LTR-polyA; “polyA”), and multiple splicing (tat-rev).  HIV RNA levels were expressed as absolute 
levels (normalized to cell counts) and ratios to total (TAR) and processive (long) transcripts. 
Results: In unstimulated CD4+T cells, the relative abundance of HIV transcripts was: TAR (median 18,060 copies/106 cells) > long (1816) > polyA (257) and read-through (227) > 
tat-rev (4.7) [p≤0.05], indicating blocks to proximal elongation, completion, and splicing.  Most HIV transcripts were prematurely-terminated transcripts that had not elongated 
past the TAR loop (median long/TAR=0.073).  Of processive transcripts, most had not completed transcription (polyA/long=0.15) and very few were spliced (tat-rev/long=0.0045).  
Read-through transcripts were detected in all individuals, but levels were modest in relation to processive transcripts (read through/long=0.15) and total transcripts (read-
through/TAR=0.013).  Activation increased all transcripts, but the increases in read-through (median d2/d0=3.1) and TAR (5.5x) did not exceed the global increase in cellular 
transcription, while “long” tended to increase more (7.4x) and the greatest increases (p<0.05) were seen in polyA (45.8x) and tat-rev (116x).  Activation did not change read-
through/TAR, tended to increase long/TAR (median d2/d0=3.4), and resulted in larger increases (p<0.05) in polyA/TAR (11.8x), tat-rev/TAR (61.8x), polyA/long (3.4x), and tat-rev/
long (11.7x).
Conclusions: In unstimulated CD4+T cells, transcriptional interference plays a modest role in limiting HIV transcription, while blocks to elongation, completion, and splicing 
dominate.  Activation selectively increased distal and spliced transcripts but had less effect on read-through or total transcripts, suggesting that the main reversible blocks to HIV 
expression are not interference or lack of initiation, but rather inhibition of elongation/polyadenylation and splicing.

81  Human Galectin-9 Is a Potent Mediator of HIV Transcription and Reactivation 
Mohamed Abdel-Mohsen1; Leonard Chavez1; Glen M. Chew2; Xutao Deng1; Ali Danesh1; Sheila M. Keating1; Rebecca Hoh3; Steven G. Deeks3; Lishomwa C. Ndhlovu2; Satish Pillai1  
1Blood Systems Rsr Inst, San Francisco, CA, USA; 2Univ of Hawaii, Honolulu, HI, USA; 3Univ of California San Francisco, San Francisco, CA, USA 
Background: Identifying host determinants governing HIV transcription and latency is critical to developing an HIV cure. Based on our recent finding that the host factor 
p21 regulates HIV transcription during antiretroviral therapy (ART), and published data demonstrating that the glycan-binding protein galectin-9 (Gal-9) regulates p21, we 
hypothesized that Gal-9 modulates HIV transcription.
Methods: Plasma Gal-9 levels were examined in relation to measures of the latent HIV reservoir in 72 HIV-infected ART-suppressed individuals. The ability of a recombinant, 
stable form of Gal-9 (rGal-9) to reactivate latent HIV was evaluated in the J-Lat 5A8 HIV latency model, and in primary CD4+ T cells isolated from 13 HIV-infected ART-suppressed 
individuals. Enzymatic and chemical deglycosylation was used to explore the requirement of glycans in viral reactivation by rGal-9. Effects of rGal-9 on the host transcriptome were 
evaluated using RNA-seq.
Results: Endogenous levels of plasma Gal-9 were associated with levels of CD4+ T cell-associated HIV RNA (p<0.02) and with the quantity and binding avidity of anti-HIV 
antibodies (p<0.009) in vivo during ART. Administration of rGal-9 reactivated virus in J-Lat cells (15.1%) more potently than anti-CD3/CD28 stimulation (4.8%, p<0.0001). In 
CD4+ T cells from HIV-infected individuals, rGal-9 induced a mean 7.3-fold increase in intracellular HIV RNA levels, as compared to DMSO negative control (p=0.002). Induction 
was significantly higher than vorinostat (p=0.02, 3.2 fold). Dosages of rGal-9 required to reverse HIV latency ex vivo were well-tolerated in vivo in Lewis rats. Cell surface N-linked 
oligosaccharides and O-linked hexasaccharides were essential for rGal-9-induced HIV reactivation, mediated by key transcription initiation, promoter proximal-pausing, and 
chromatin remodeling factors (FDR<0.05). rGal-9 induced expression of the host antiviral deaminase APOBEC3G up to 29-fold in vitro and ex vivo (FDR<0.006), resulting in 6.7-fold 
reduction in infectivity of progeny virus.
Conclusions: rGal-9 potently reactivates latent HIV and induces APOBEC3G expression in vitro and ex vivo. rGal-9-induced virus will likely be rendered replication incompetent as 
a result of APOBEC3G induction in the producer cell, ensuring that the reservoir will not be replenished when latency is reversed therapeutically, even in the setting of suboptimal 
ART suppression. Our data suggest that gal-9 and the glycosylation machinery should be explored as a foundation for novel HIV cure strategies.
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82  PD-1+ and Tfh Cells Represent the Major Source of HIV-1 Replication-Competent Virus 
Riddhima Banga1; Francesco Procopio1; Matthias Cavassini2; Jean-Marc Corpataux3; Giuseppe Pantaleo3; Matthieu Perreau1  
1CHUV, Epalinges, Switzerland; 2Univ Hosp Lausanne, Univ of Lausanne, Lausanne, Switzerland; 3CHU Vaudois, Lausanne, Switzerland
Background: Recent studies have shown that Tfh cells from viremic HIV-1 infected individuals served as the major CD4 T-cell compartment for HIV infection, replication and 
production. However, their role in long-term treated aviremic HIV-1 infected subjects remains to be established.
Methods: In the present study, we have investigated the distribution of HIV-1 infected CD4 T cells containing replication competent HIV within CXCR5-PD-1-, CXCR5+PD-1- and 
PD-1+ memory CD4 T-cell populations isolated from blood and lymph nodes (LN) of long-term treated (1.5-14 years) aviremic (<20 HIV RNA copies per ml) subjects (n=11) using 
virus outgrowth assay (VOA). The LN PD-1+ memory CD4 T-cell population contained about 65% of Tfh cells, i.e. CXCR5+PD-1+ cells. 
Results: We demonstrated that the levels of HIV-1 RNA produced in the VOA supernatants were significantly higher in LN PD-1+ CD4 T cells as compared to any other blood or LN 
CD4 T-cell subset and inversely correlated with the duration of treatment (P<0.05). In depth analysis showed that the levels of HIV-1 RNA detected in the culture supernatants of 
LN PD-1+ CD4 T cells were 810-1225 fold higher as compared to the other LN PD-1- cell populations (P<0.05), and 5755-73123 higher as compared to blood CD4 T-cell populations 
(P<0.05). In addition, P24 production was clearly detected in culture supernatants of LN memory PD-1+ CD4 T cells in 6 out of the 11 long-term ART treated aviremic HIV-1 infected 
individuals and border line positive in 1 out of the 11 individuals tested in blood memory PD-1+ CD4 T cells. Interestingly, HIV-1 produced by LN PD-1+ CD4 T cells was also infectious 
as indicated by the transmission of infection in vitro to CD4 T cells of HIV-negative subjects. Finally, we have evaluated the mean frequencies of inducible replication competent 
virus from HIV-1 infected cells using both RUPM and IUPM for each sorted blood and LN memory CD4 T-cell populations isolated from 11 aviremic long-term treated patients and 
showed that LN PD-1+ CD4 T cells were enriched with replication competent and infectious virus and represent the major source of replication competent and infectious virus in 
long-term treated aviremic HIV-1 infected individuals.
Conclusions: Taken together, these results demonstrate that LN PD-1+ CD4 T cells which include Tfh cells serve as the major CD4 T-cell compartment for HIV-1 replication 
competent and infectious virus in long-term treated aviremic HIV-1 infected subjects.

83  Rapid Accumulation of Defective Proviruses Complicates HIV-1 Reservoir Measurements 
Katherine M. Bruner1; Ross Pollack1; Alexandra Murray1; Mary Soliman1; Sarah B. Laskey2; Matt F. Strain3; Douglas D. Richman3; Steven G. Deeks4; Janet Siliciano1; Robert Siliciano5  
1Johns Hopkins Univ Sch of Med, Baltimore, MD, USA; 2Johns Hopkins Univ, Baltimore, MD, USA; 3Univ of California San Diego, San Diego, CA, USA; 4Univ of California San Francisco, San 
Francisco, CA, USA; 5Howard Hughes Med Inst, Baltimore, MD, USA 
Background: HIV-1 establishes latency in resting memory CD4+ T cells, creating a major barrier to eradication. Although defective proviruses predominate in resting CD4+ T 
cells from patients treated during chronic infection, we hypothesized that the fraction of defective proviruses is not constant and increases over the course of the infection as cells 
with genetically intact proviruses are eliminated. We sought to determine the time frame of this accumulation as it is relevant to HIV-1 reservoir measurements. We also sought to 
define the reservoir size in chronic and acutely-treated patients as well as investigate what types of proviruses would be detected by current HIV-1 assays and how a shock and kill 
strategy would affect those measurements.
Methods: We characterized proviruses from patients treated in either acute or chronic infection and untreated viremic patients. We also performed an in vitro infection of CD4+ 
T cells to determine the fraction of defective proviruses after a single round of infection. Proviruses were analyzed by an unbiased, limiting dilution, full genome PCR and direct 
sequencing of PCR products. The number of intact proviruses was quantified as a percentage for each patient and compared to total HIV-1 DNA ddPCR values and QVOA IUPMs. 
Proviruses were also analyzed at the DNA level to predict the likelihood of making HIV-1 RNA or protein, as required for detection by current HIV-1 assays and for elimination by a 
shock and kill strategy.
Results: Following one round of in vitro replication, defective proviruses were readily detected and made up 40% of proviruses. Less than 5% of proviruses were intact in both 
patient groups; the remaining proviruses contained major defects. We also found that the QVOA underestimates the latent reservoir by a median of 64 fold in chronically treated 
patients and 20 fold in acutely treated patients while total DNA PCR measurements vastly overestimated the reservoir in both patient groups. Importantly, our analysis of the 
proviral sequences predicts that the majority of proviruses are unable to make protein and are unlikely to be affected by a shock and kill strategy.
Conclusions: During acute infection, the fraction of defective proviruses likely increases very rapidly, quickly making up over 95% of proviruses in HIV-1 patients. Our analysis also 
indicates that most proviruses are unlikely to be affected by a shock and kill strategy.  Thus, the high fraction of defective proviruses must be considered when evaluating latency 
reversing agents.

84  Clones of SIV-Infected Cells Are Present in Spleen and Lymph Nodes in Rhesus Macaques 
Andrea Ferris1; Gregory Q. Del Prete2; Brandon Keele2; Xiaolin Wu2; Jeffrey Lifson2; Stephen H. Hughes1  
1NCI, Frederick, MD, USA; 2Frederick Natl Lab, Frederick, MD, USA 
Background: We and others have shown that there is clonal expansion of HIV infected cells in patients, and that, in some cases, the integrated viral DNA can cause the growth and 
persistence of infected cells. More recently, we showed that a clonally expanded cell carries an intact provirus and produces infectious HIV in a patient.  Because there are limits on 
the samples that can be obtained from patients, we developed a model using SIV-infected rhesus macaques.
Methods: The methods of Maldarelli et al (Science 345: 179, 2014) were used to generate an integration site library from rhesus macaque PBMCs infected in culture with SIV. Six 
additional libraries were generated from two rhesus macaques (two lymph node and one spleen sample from each animal) that were infected with SIV for four weeks and then 
treated for approximately one year with a cART regiment that fully suppressed the replication of the virus.  Samples were taken during necropsy at the end of the treatment period.
Results: The distribution of the SIV integration sites in the large integration site library (~50,000 independent sites) prepared from rhesus macaque PBMC infected in vitro was 
quite similar to the distribution of HIV integration sites in human PBMCs. We obtained approximately 380 independent integration sites from the monkey tissue sample and 
identified 13 clones of expanded cells. Cells from two of the clones were present in both the spleen and lymph node tissue samples.
Conclusions: The presence of expanded clones in two SIV macaques that were treated after 4 weeks of infection shows the cells that are infected early can give rise to expanded 
clones.  Cells from two clones were present in both lymph node and spleen, showing that the distribution of at least some clones was not tissue restricted. Having a large PBMC 
integration site library makes it possible to look for genes in which the integration of an SIV provirus provides the infected cells with a selective growth advantage in the animal. In 
this first experiment, there was no evidence for the selection of cells that have integration sites in either BACH2 or MKL2. Our results establish an SIV/macaque model that can be 
used to study the clonal expansion of infected cells using samples that cannot be obtained from patients.  

85  ART Reduces Cellular HIV RNA but Not the Fraction of Proviruses Transcribing RNA 
Feiyu Hong1; Jonathan Spindler2; Andrew Musick3; Anthony R. Cillo1; Michael Bale2; Wei Shao4; John M. Coffin5; John W. Mellors1; Mary F. Kearney3  
1Univ of Pittsburgh, Pittsburgh, PA, USA; 2HIV Dynamics and Replication Prog, Natl Cancer Inst, Frederick, MD, USA; 3NCI, Frederick, MD, USA; 4Leidos Biomed Rsr, Inc, Frederick, MD, USA; 
5Tufts Univ, Boston, MA, USA 
Background: Little is known about proviral expression at the single cell level before or during ART. We investigated both the fraction of infected cells that express HIV RNA and the 
levels of HIV RNA in single cells from untreated, viremic individuals and from those on suppressive ART.
Methods: PBMCs from 5 viremic (median VL=5727 c/ml) and 5 ART-suppressed (VL<20 c/ml) individuals were analyzed for expression of unspliced viral RNA in single cells by 2 
methods: Cell-Associated RNA (CAR) and DNA single-genome sequencing (CARD-SGS) and fractional proviral expression (fPVE). CARD-SGS was performed by extracting RNA from 
multiple PBMC aliquots diluted to an endpoint for HIV expressing cells. cDNA was synthesized from each RNA extraction and all cDNA molecules were sequenced by gag-pol SGS. 
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DNA was extracted from 1 PBMC aliquot to compare the genetics of CAR to the proviral population. fPVE was determined by serial dilution of PBMCs and measuring levels of HIV 
DNA and unspliced CAR by qPCR in 6 replicates at each dilution. The fraction of the infected cells expressing CAR was calculated by maximum likelihood estimates.
Results: The proportion of the proviruses that expressed unspliced CAR was not different between viremic and ART-suppressed individuals (median 7% vs. 6% respectively). By 
contrast, the fraction of cells that were “high CAR producers” (>20 CAR copies/cell by CARD-SGS and >50 CAR copies/cell by fPVE, corrected for the shorter amplicon used for fPVE) 
was greater in viremic than suppressed individuals (2.5% vs. <0.3%, p=0.02, by CARD-SGS and 12% vs. <2%, p=0.01, by fPVE). Frequent detection of identical CAR sequences 
across multiple aliquots of PBMCs from ART-suppressed individuals revealed that expanded clones commonly express unspliced HIV RNA.
Conclusions: The differences in HIV RNA expression levels in single cells between ART-suppressed and viremic individuals but not in the fraction of proviruses that express HIV 
RNA suggest that cells producing high levels of HIV RNA are associated with active virus replication and are eliminated by viral CPE or CTL responses, whereas the more frequent 
cells expressing low levels of HIV RNA can persist and expand despite ART. Expanded proviruses that express unspliced HIV RNA may be the source of rebound viremia when ART is 
interrupted.

86  Restricted HIV-1 Diversity and Clonal Expansion Following Cytoreductive Chemotherapy 
Timothy J. Henrich1; Eileen P. Scully2; Kristen S. Hobbs1; Emily Hanhauser1; Louise Hogan1; Christine D. Palmer3; Yvonne P. Robles4; Kaitlyn S. Leadabrand1; Ann S. LaCasce5; Daniel 
Kuritzkes6  
1Univ of California San Francisco, San Francisco, CA, USA; 2Massachusetts General Hosp, Boston, MA, USA; 3Ragon Inst of MGH, MIT, and Harvard, Cambridge, MA, USA; 4Brigham and 
Women’s Hosp, Harvard Med Sch, Boston, MA, USA; 5Dana-Farber Cancer Inst, Boston, MA, USA; 6Harvard Med Sch, Boston, MA, USA 
Background: Cytoreductive chemotherapy for malignancies does not lead to consistent changes in HIV-1 DNA or RNA. However, observed reductions in CD4 T cells during 
chemotherapy suggest that total body reservoirs decrease. We hypothesize that 
constriction and subsequent oligoclonal expansion of HIV diversity may be a better 
measure of the reservoir response to cytoreductive therapy or novel HIV eradication 
strategies. We therefore examined HIV sequence evolution in the context of immune 
correlates, and quantified HIV levels in cells responding to non-HIV stimuli.
Methods: Longitudinal, single-genome analysis of HIV envelope sequences was 
performed in a cohort of 10 infected individuals on suppressive ART receiving 
chemotherapy. Findings were compared with changes in T cell subsets, activation/
proliferation and  HIV-specific immune responses measured by ELISpot. HIV DNA levels 
in CD4 T cells were quantified from cells sorted based on intracellular IL2 and/or INFγ 
staining after stimulation with αCD3/αCD28 antibodies or combined Epstein–Barr virus 
(EBV) and cytomegalovirus (CMV) lysates.
Results: Although CD4 T cell counts transiently decreased by up to 75% during 
chemotherapy, CD4 T cell HIV DNA did not change and RNA increased following 
completion of therapy (P=0.203 and P=0.037 by paired Wilcoxon test). Despite 
reductions in total cell counts, no changes in the percentage of naive, central or 
effector memory, or terminally differentiated CD4 and CD8 T cell subsets were 
observed before or after treatment (all P>0.05). Markers of activation (CD38/HLA-DR) 
and proliferation (Ki67) either decreased or remained stable in all populations. HIV-1 
specific T cell responses either increased or developed novel peptide signatures 
following completion of chemotherapy. Furthermore, clonal expansion of HIV-1 
envelope sequences following chemotherapy was observed in 3 of 6 patients for 
whom data was obtained; sequence clustering was only seen following completion 
of chemotherapy. Finally, CD4 T cells that responded to EBV/CMV lysates had higher 
HIV-1DNA levels compared to those that responded to αCD3/αCD28 stimulation or did not express IL2/INFγ (Fig 1).
Conclusions: Despite the lack of changes in peripheral blood HIV DNA, our results suggest that cytoreductive therapy reduces HIV reservoirs in some patients manifesting as a 
constriction of HIV sequence diversity. Our data also suggest that response to non-HIV antigens can lead to oligoconal expansion of the DNA reservoir.

 

87  Virological Remission After ART Interruption in African HIV-1 Seroconverters 
Morgane Gossez1; Gita Ramjee2; Jacob Hurst1; Pontiano Kaleebu3; Helen Rees4; Kholoud Porter5; Abdel Babiker6; Sarah J. Fidler7; John Frater1; for the SPARTAC Trial Investigators  
1Univ of Oxford, Oxford, UK; 2South African Med Rsr Council, Cape Town, South Africa; 3Med Rsr Council/Uganda Virus Rsr Inst Uganda Rsr Unit on AIDS, Entebbe, Uganda; 4Wits Reproductive 
Hlth and HIV Inst, Johannesburg, South Africa; 5Med Rsr Council, London, UK; 6Univ Coll London, London, UK; 7Imperial Coll London, London, UK 
Background: Increasing evidence supports virological remission in a subset of individuals after treatment with antiretroviral therapy (ART) in primary HIV infection (PHI). We 
present the first analysis of treatment interruption (TI) in individuals with PHI in Africa, to explore the prevalence and predictors of post-treatment control (PTC).
Methods: 137 individuals within 6 months of seroconversion were recruited to the SPARTAC RCT from South Africa and Uganda. We analysed samples from those randomised to 
‘no treatment’ (NT) and 48 weeks of ART (ART48). We measured HIV-1 DNA in CD4 T cells (Total, Integrated), CD4 count, plasma viral load (VL) and markers of T cell activation (CD25, 
CD38, CD69, HLA-DR) and exhaustion (Lag-3, PD-1, Tim-3). We explored associations with both clinical progression and time to viral load rebound. Data were compared with those 
for UK SPARTAC participants (n=151) recruited under the same protocol. 
Results: Of individuals recruited to SPARTAC in Africa, 91 were randomised to ART48 or NT, and of these, samples were available for 44 and 38, respectively. Of those in the ART48 
arm, 22 received the full 48 weeks of ART and had VL < 400 copies/mL at TI.  All were female; 19/22 were infected with subtype C. Of UK patients all were MSM infected with 
subtype B.
Pre-therapy VL was significantly lower in Africans compared with the UK cohort (median 4.16 vs 4.62 log10 copies/mL; p<0.001). CD4 T cell count and Total HIV-DNA were similar in 
UK and African patients, although Integrated HIV-1 DNA was lower in the latter (median 3.60 vs 3.06 log10 copies/million CD4+ T-cells; p < 0.001).
Measured pre-ART, Total HIV-1 DNA, VL and CD4 count in Africans were associated with clinical progression (p=0.001, HR (CI95) 5.37 (1.95-14.79); p<0.001, 1.99 (1.35-2.94) and 
p<0.001, 0.34 (0.24-0.48), respectively).
From TI after 48 weeks of ART, 5/22 (22.7%) Africans maintained VL<400 copies/ml over a median 188 weeks follow-up (range 147-203). In 
multivariable analyses, Africans experienced significantly longer duration of viral remission than UK participants (p<0.001; HR 3.90 (1.75-8.71). Total DNA at TI was a predictor of 
time to rebound, but the effect was much weaker in African than in UK patients.
Conclusions: We present the first analysis of PTC in Africans with PHI. The difference in virus-free remission post-TI in these individuals compared to the UK patients is striking. 
Further studies are needed to explore mechanisms and discriminate the distinct effects of sex, ethnicity and HIV subtype.
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88  An Infant bNAb With Low Somatic Hypermutation Contributes to Polyclonal Breadth 
Cassandra Simonich1; Katherine Williams1; Theodore Gobillot2; Hadega Aamer3; Stephanie Rainwater1; Ruth Nduati4; Julie M. Overbaugh1  
1Fred Hutchinson Cancer Rsr Cntr, Seattle, WA, USA; 2Univ of Washington, Seattle, WA, USA; 3Seattle Children’s Rsr Inst, Seattle, WA, USA; 4Univ of Nairobi, Nairobi, Kenya 
Background: Rapid development of plasma cross-clade neutralization breadth has been described in infants compared to adults. The characteristics of infant HIV-specific 
antibodies contributing to plasma neutralization breadth have not yet been studied, but may provide unique insights into the process of developing HIV-1-specific broadly 
neutralizing antibody (bNAb) responses. 
Methods: We isolated and characterized neutralizing antibodies (NAb) from an infant sample from 450 days of age (~15 months), an estimated 336 days (~11 months) post-
infection – a time when cross-clade NAb breadth was detected in plasma. We used large-scale culture of memory B cells followed by high-throughput neutralization assays 
to identify HIV-specific B cells. The neutralization breadth of isolated infant-derived NAbs was defined using a diverse panel of envelope variants. The epitope target of the 
infant-derived antibody demonstrating the greatest neutralization breadth was defined by identifying mutations in known neutralizing epitope targets that confer neutralization 
resistance.
Results: To date, 9 infant-derived HIV-1-specific neutralizing antibodies have been identified and all are produced from distinct lineages of B cells.  The level of somatic 
hypermutation (SHM) of infant neutralizing antibodies is significantly lower than adult bNAbs and also NAbs from adults with Tier 1 neutralizing activity but limited cross-clade 
Tier 2 activity. Several infant NAbs demonstrate heterologous Tier 2 neutralization; one demonstrates cross-clade Tier 2 neutralization breadth against clades A, B and C, and 
neutralizes 7 of 12 viruses from a standardized panel of global reference viruses.  For this antibody, neutralizing activity is dependent on the N332 residue in V3, a known site of 
vulnerability and target of adult bNAbs such as PGT121 and PGT128. However, the VH-gene usage of this antibody is not the same as known adult bNAbs that target this site, and 
SHM is 6.8% at the nucleotide level compared to 17% for PGT121 and 19% for PGT128.
Conclusions: These data suggest that infant responses may be polyclonal and a component of the response includes antibodies targeting a glycan epitope. Furthermore, these 
data suggest that this infant’s response may target some similar epitopes as adults, but do so using distinct gene families and less SHM. 

89LB  Virus, Host, and Disease Factors Govern HIV-1 Broadly Neutralizing Antibody Induction 
Peter Rusert1; Roger Kouyos2; Claus Kadelka1; Hanna Ebner1; Merle Schanz1; Michael Huber1; Dominique L. Braun2; Huldrych F. Günthard2; Alexandra Trkola3; for the Swiss HIV Cohort 
Study  
1Inst of Med Virology, Univ of Zurich, Zurich, Switzerland; 2Univ Hosp Zurich, Zurich, Switzerland; 3Univ of Zurich, Zurich, Switzerland 
Background: Development of an effective AIDS vaccine that elicits broadly neutralizing antibodies (bnAbs) urgently awaits the identification of parameters that steer their 
induction. Here we report on a systematic analysis of bnAb activity in 4484 HIV-1 infected individuals designed to explore and identify viral, host and disease factors that affect 
bnAb generation.
Methods: Plasma neutralization activity was determined in a TZM-bl based pseudovirus neutralization assay against an 8 multi-clade virus panel. Top ranked neutralizers were 
further characterized in a 40 virus panel and the top 87 plasmas subjected to a bnAb fingerprinting analysis to delineate specificities.
Results: By linking information on the obtained bnAb activity with comprehensive longitudinal patient and virus data available in our cohort, we confirmed using logistic 
regression that three parameters reflecting the exposure to antigen - namely the viral load, the length of untreated infection and viral diversity – independently of each other 
drive bnAb induction. Black ethnicity proved to be associated with significantly higher rates of bnAb induction than white ethnicity independently of all other probed variables 
including the infecting HIV-1 subtype. In total we identified 239 individuals with elite or broad neutralization activity. Neutralization finger print analysis of the bnAb specificity of 
the top 87 ranked plasmas identified a strong predisposition of individual HIV-1 subtypes to induce certain bnAb types. Subtype B infection induced CD4bs bnAbs more frequently 
than non-B infection (p= 0.02; Fisher’s exact test) whereas V2-glycan bnAbs were highly effectively stimulated by non-B but not subtype B viruses (p= 5*10-6, Fisher’s exact test).
Conclusions: Our study provides a number of novel and exciting clues for vaccine design. Three parameters, viral load, diversity and length of infection, previously implicated 
in bnAb evolution proved to influence bnAb generation independently of each other and thus individually could have a potential to advance vaccine strategies. The advantage of 
black ethnicity in inducing bnAbs highlights the need to uncover host genome determinants in bnAb inducing individuals of all ethnicities to understand their importance and 
implications for vaccines. Lastly, the subtype dependence in bnAb type development strongly implies that distinct subtype specific structural features of the viral envelope trimer 
must exist, which need to be unraveled and harnessed for vaccine immunogen design.

90  Clinical Safety and Pharmacokinetics of IV and SC VRC01, a Broadly Neutralizing mAb 
Kenneth H. Mayer1; Kelly Seaton2; Yunda Huang3; Nicole Grunenberg3; John Hural3; Julie Ledgerwood4; Robert Bailer4; Richard A. Koup4; Mary Allen5; Barney Graham5  
1The Fenway Inst, Fenway Hlth, Boston, MA, USA; 2Duke Univ, Durham, NC, USA; 3Fred Hutchinson Cancer Rsr Cntr, Seattle, WA, USA; 4VRC, NIAID, NIH, Bethesda, MD, USA; 5NIAID, NIH, 
Bethesda, MD, USA 
Background: VRC01 is a monoclonal antibody (mAb) directed at the CD-4 binding site that neutralized most HIV isolates that it was tested against in vitro, protected simians from 
retroviral challenges, decreased HIV plasma RNA in treatment-naïve HIV-infected participants (ppt), and offers the potential to prevent HIV transmission in humans. 
Methods: In HVTN 104, 88 low risk, healthy men (n=44) and women (n=44) were enrolled and assigned to receive either a 40 mg/kg IV loading dose, followed by 20 mg/kg 
IV every 4 weeks (Group 1), or 10, 30 or 40 mg/kg of VRC01 administered intravenously (IV) every 8 weeks (Groups 2, 4, or 5), or a 40 mg/kg IV loading dose, followed by 5 mg/
kg subcutaneously, every 2 weeks for 5.5 months (Group 3, which included a placebo arm). Safety and tolerability were evaluated by site clinicians and reviewed weekly by the 
protocol safety team. VRC01 drug levels in serum were measured by a VRC01 anti-idiotype ELISA binding antibody assay. Safety data from all 5 groups and pharmacokinetic data 
from groups 1 to 3 are presented here.
Results: The median age of enrollees was 27 yrs (range: 18-50); 46.5% were non-White; 11.4% were Hispanic. Infusions and injections were generally well-tolerated, with 28% of 
infusions and 14% of injections resulting in mild pain/tenderness reactions, and very few erythema/induration reactions. 57% of participants had a systemic reaction, and of the 3 
that were severe, 2 had concurrent viral infections, and 1 had malaise lasting 1 day. Most participants (72.7%) reported at least 1 adverse event, 73.6% of these events were graded 
as mild; with only 6.2% deemed product-related, and all of those were mild. Study product was discontinued after AEs in 3 ppt, out of caution. As of Sept. 4, 2015, 226 infusions 
and 167 injections were completed. Median peak levels after a 40 mg/kg infusion generally exceeded 300 mcg/mL and median VRC01 levels at 112 days were ~30 mcg/mL whether 
VRC01 was administered at 20 mg/kg at 28 days, 40 mg/kg at 56 days, or 5 mg/kg SC every 2 weeks. Drug levels from the first 3 groups are depicted in the acompanying figure.
Conclusions: VRC01 administered IV or SC was well-tolerated. Product-related AEs were generally transient and mild. After a 40 mg/kg IV loading dose, VRC01 levels could be 
maintained >30 mcg/mL for several months through either IV or SC administration. These findings support the rationale that VRC01 administered every 2 weeks SC or 2 months IV 
should be evaluated for HIV immunoprophylaxis
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91  Neutrophil Functions Induced by Gp-120 Specific IgA and IgG; Clues for Immunotherapy 
Magdalena Sips1; Marina Krykbaeva1; Anne Sophie Dugast1; Fernanda Cerqueira1; Peter Brouckaert2; Galit Alter1  
1Ragon Inst of MGH, MIT, and Harvard, Cambridge, MA, USA; 2Ghent Univ, Gent, Belgium 
Background: While neutropenia has been associated with increased risk of HIV infection, the antiviral role of neutrophils in HIV infection has been poorly studied. However, 
neutrophil extracellular traps have been shown to capture HIV virions that were subsequently eliminated by myeloperoxidase and α-defensins. Moreover, neutrophils are the most 
abundant cells in the blood, the most rapid responders to infection and the most potent mediators of Fc-effector functions. Thus functional antibodies against HIV may have the 
capacity to rapidly recruit and direct the potent antiviral activity of this cell subset. Given the high levels of both IgG-responsive FcγRs and IgA-responsive FcαR, here we aimed to 
determine whether HIV-specific antibodies may be functionalized naturally during HIV infection or whether monoclonal therapeutics can be designed to selectively recruit the 
antiviral activity of neutrophils.
Methods: Serum IgA and IgG were purified from HIV-infected subjects and healthy controls. Their ability to activate different neutrophil functions, such as phagocytosis against 
gp120 antigen, release of elastase and mediators of oxidative stress, were assessed on peripheral blood neutrophils from healthy donors. 
Results: Significant differences in HIV-specific IgA titers were observed in HIV infected patients, with controllers exhibiting significantly higher gp120-specific IgA1 and IgA2 
titers than progressors. Both HIV-specific IgA and IgG induced rapid phagocytosis (as early as 40 minutes post-stimulation) with the same potency, however IgGs were significantly 
better at promoting continual phagocytosis over 24 hours. IgA, on the other hand, were more potent in inducing neutrophil degranulation. Gp120 specific IgA2 and IgG1 titers 
correlated positively with phagocytosis, however only IgA2 strongly correlated with neutrophil degranulation. Additionally, antibody glycosylation profiles were linked to 
neutrophil activity, highlighting antibody biophysical features that drive enhanced neutrophil mediated activity.
Conclusions: HIV infection, and specifically durable control of HIV in Controllers, is associated with the production of antibodies with the selective capacity to rapidly recruit and 
deploy the antiviral activity of neutrophils through the production of both IgG and IgA antibodies. These data highlight a novel means by which vaccine strategies or monoclonal 
immunotherapies may be designed to harness tremendous anti-viral potential of neutrophils in the context of prophylaxis or cure strategies. 

92  Potency and Kinetics of Autologous HIV-1 Neutralizing Antibody Responses During ATI 
Brenda Salantes; Benjamin Scheinfeld; Katharine J. Bar  
Univ of Pennsylvania, Philadelphia, PA, USA 
Background: Studies utilizing brief analytical treatment interruption (ATI) of cART in HIV-1 infected subject have consistently shown that viral rebound occurs rapidly upon 
treatment interruption. The viral dynamics and relevant host immune pressures at this juncture, however, remain unclear. To test the hypothesis that the autologous antibody 
response is a significant driver of virus selection during ATI, we identify the viral populations arising from latency and measure the potency and kinetics of the autologous antibody 
response. 
Methods: Plasma samples from 11 chronically infected, cART-suppressed subjects undergoing ATI were studied by single genome sequencing (SGS) and maximum likelihood 
analysis of gp160 env. Consensus envs from each lineage were cloned and tested for neutralization sensitivity in TZM-bl assays.
Results: We generated 231 SGS-derived envs (range: 16-29/subject timepoint). Multiple low-diversity lineages (2 to >10/subject) comprised the rebound quasispecies at first 
detectable viremia. Envs representing initial rebound lineages displayed a range of neutralization sensitivities to autologous plasmas (IC50 <1:50 to >1:5,000). In three subjects 
studied over 12 weeks of ATI, neutralization resistant viruses persisted while more sensitive lineages substantially decreased in frequency. For example, subject S05 rebounded 
with four genetically distinct lineages (total env diversity of 1.48%; within-lineage diversity of <0.17%); each lineage was moderately sensitive to week 4 plasma (IC50 range: 
1:240-1:420). Over time, titers to the largest lineage (8/20 sequences at week 4) rose to >1:3000 and this lineage was not sampled subsequently (0/18 sequences, week 10). Minor 
lineages, in contrast, became more resistant to longitudinal plasmas (IC50 ~1:100 to week 10 plasma) and expanded to comprise the majority of the viral quasispecies (15/18 
sequences, week 10). 
Conclusions: This study demonstrates that HIV-infected individuals undergoing ATI have multiple genetically distinct rebounding viral lineages exhibiting a range of sensitivities 
to autologous antibodies. Results suggest that the autologous neutralizing antibody response during ATI exerts potent selective pressure and is a significant factor determining 
viral quasispecies composition. These findings contribute to our understanding of relevant immune pressures during ATI and suggest that autologous antibodies may contribute to 
virus suppression achieved with novel immunotherapies currently being tested in the context of ATI.
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93LB  PD-1 Blockade as an Adjunct Therapy to ART and Potential to Destabilize SIV Reservoir 
Geetha Mylvaganam1; Sakeenah Hicks1; Benton Lawson1; Melon Nega1; Vijayakumar Velu1; Rafi Ahmed1; Gordon J. Freeman2; Rama Amara3  
1Emory Univ, Atlanta, GA, USA; 2Dana-Farber Cancer Inst, Boston, MA, USA; 3Yerkes Natl Primate Rsr Cntr, Emory Univ, Atlanta, GA, USA 
Background: The expression of the inhibitory receptor programmed death-1 (PD-1) on anti-viral CD8 T cells and virally infected CD4 T cells provides an immunological signature 
for both T cell dysfunction and viral latency during chronic SIV/HIV infection. We hypothesized that PD-1 blockade administered during the initiation of anti-retroviral therapy 
(ART) and under fully suppressive ART would have direct effects on both dysfunctional CD8 T cells and latently infected CD4 T cells. To test our hypothesis we developed a 
primatized anti-human PD-1 Ab to allow for repeated infusions in rhesus macaques (RMs) and administered PD-1 blockade to chronically SIV infected RMs in combination with ART.
Methods: SIVmac251 infected RMs were administered 5 infusions (over 14 days) of a 3mg/kg dose of primatized anti-PD-1 Ab 10 days prior to the initiation of ART or saline. 26-30 
weeks post ART, RMs received 3 monthly infusions of 10mg/kg anti-PD-1 or saline. ART was interrupted 2 weeks after the final PD-1 Ab infusion.
Results: PD-1 blockade administered during the initiation of ART enhanced proliferation of anti-viral CD8 T cells (p=0.02), increased their cytotoxic potential (p=0.04) and 
polyfunctionality (p=0.01). Importantly, the PD-1 Ab treated animals showed more rapid viral suppression (42 days in the PD-1 group versus 140 days in saline group; p = 0.01) and 
greater reconstitution of Th17 cells in the rectal mucosa (p = 0.01) following initiation of ART. Moreover, PD-1 blockade administered under suppressive ART resulted in significant 
and detectable plasma viral blips, suggesting possible effects on destabilizing the latent viral reservoir. Following ART interruption, PD-1 Ab treated animals showed up to an 
80-fold reduction in set point viremia compared set point levels prior to initiation of ART.
Conclusions: These results reveal for the first time the potential of PD-1 blockade both on restoring anti-viral CD8 T cell function and possibly destabilizing the viral reservoir 
under ART. They highlight the potential of PD-1 blockade to work synergistically with other therapeutic agents such as vaccines and latency reversing agents to effectively diminish 
HIV reservoir under ART as a means to establish a functional cure. 

94  Follicular CTL Accumulate in SIV-Infected Lymph Nodes Due to Immune Activation 
Costantinos Petrovas1; Sara Ferrando-Martinez1; Amarendra Pegu1; Sarah F. Andrews1; David Ambrozak1; Adrian B. McDermott1; Jason M. Brenchley2; John R. Mascola3; Richard A. 
Koup3  
1NIH, Bethesda, MD, USA; 2Frederick Natl Lab for Cancer Rsr, Frederick, MD, USA; 3VRC, NIAID, NIH, Bethesda, MD, USA 
Background: Strategies aimed to eradicate HIV/SIV infection require the characterization of cytolytic CD8 T cells that can migrate and recognize infected cells at the sites of active 
replication. Follicular CD4 T cells (TFH), located within the germinal centers (GC) of the lymph node (LN) B cell follicles support active HIV/SIV replication even under suppressive 
combined antiretroviral therapy (cART). Thus, a comprehensive analysis of CD8 T cell dynamics in the LN, particularly in the GC area, will provide valuable information towards HIV/
SIV eradication.
Methods: Multi-parametric flow cytometry, multiplexed confocal imaging, histocytometry and fluidigm-based analysis were used to characterized PBMC, LN-derived cells and 
LN tissues from (1) SIV-negative rhesus macaques (RM), (2) acute and chronic SIV-infected RM and (3) chronic SIV-infected African green monkeys (AGM). CM9 (Gag) and TL8 (Tat) 
tetramers and intracellular cytokine staining after peptide pool stimulation identified virus-specific CD8 T cells while in vitro killing assays using sorted LN CD8 T cell populations 
and an anti-CD3/VRC07 antibody proved the cytolytic activity of LN-resident CD8 T cells.
Results: Chronic SIV infection in RM was characterized by the accumulation of memory (CD28hiCD95hi) and effector (CD28loCD95hi) CD8 T cells with a follicular (CCR7loCXCR5hi) 
phenotype (fCD8). Imaging and histocytometry confirmed the accumulation of fCD8 within the GC. fCD8, when compared to CCR7hiCXCR5lo non-fCD8, express higher amounts of 
Granzyme B and exert a higher capacity to mediate in vitro bispecific-mediated redirected killing of infected cells. Chronically infected AGM, on the other hand, did not accumulate 
fCD8. Fluidigm analysis showed that both memory and effector fCD8 clustered together and were mostly affected by the SIV-infection status. Besides, the frequency of LN CD8 
T cells was significantly correlated with LN CD14hiCD16hi monocytes. Upon stimulation, monocytes from SIV-infected RM secreted increased amounts of CXCL10, a CXCR3 ligand. 
Confocal imaging confirmed the proximity of CXCR3-expressing cells and monocytes within the LN.
Conclusions: Cytolytic fCD8 T cells are able of killing infected cells, further justifying the use of the SIV model to develop new eradication strategies. Our results suggest that 
chronic immune activation is a major force driving the accumulation of fCD8, pointing to specific targets as mediators of the intra-follicular CD8 trafficking.

95LB  Repeated TLR7 Agonist Treatment of SIV+ Monkeys on ART Can Lead to Viral Remission 
James B. Whitney1; So-Yon Lim1; Christa E. Osuna1; Srisowmya Sanisetty1; Tiffany L. Barnes2; Tomas Cihlar2; Michael Miller3; Romas Geleziunas2; Joseph Hesselgesser2  
1Beth Israel Deaconess Med Cntr/Harvard, Boston, MA, USA; 2Gilead Sciences, Inc, Foster City, CA, USA; 3Gilead Scis, Inc, Foster City, CA, USA 
Background: The identification of pharmaceutical agents capable of safely reversing HIV-1 latentcy in ART-treated patients is urgently needed. We have previously reported that 
an oral TLR7 agonist GS-986, at doses that produce peripheral IFN-alpha, induces transient plasma viremia in SIV-infected rhesus macaques (RMs) on antiretroviral therapy (ART). 
In this follow up study, we assessed if lower clinically relevant doses of the TLR7 agonist GS-986 and the clinical compound GS-9620, which produce low or no detectable peripheral 
IFN-alpha, could induce transient plasma viremia or perturb viral reservoirs.
Methods: 11 RMs were infected with SIVmac251 and started on daily suppressive ART at 65 days post-infection. Virologic suppression (<50 SIV RNA copies/mL) was achieved 
and maintained through 67 weeks. The cohort was divided into 4 groups receiving: (1) 19 doses of vehicle (n=2), (2) 19 doses of 0.1mg/kg GS-986 (n=3), (3) 19 doses of 0.05mg/
kg GS-9620 (n=3), or (4) 10 doses of 0.15mg/kg GS-9620 (n=3) once every two weeks while maintaining ART. We longitudinally assessed plasma SIV RNA, total SIV DNA in PBMCs, 
lymph node (LN) and colon biopsies, and ex vivo SIV production from LN mononuclear cells and PBMC cultures stimulated with ConA.
Results: The first two TLR7 doses did not induce detectable plasma viremia. However, doses 3-10 led to transient but inconsistent production of plasma SIV RNA “blips” in all TLR7-
treated RMs, while additional doses (11 to19) did not induce SIV. After completing TLR7 dosing but prior stopping ART, SIV DNA levels were reduced in PBMC, colon and LN biopsies, 
and levels of ex vivo stimulated virus production were also diminished, with no such changes in the control group. To assess the impact of TLR7 treatment on viral reservoirs, ART 
was discontinued 2 weeks after the last TLR7 dose. Plasma virus rebound in 7 of the 9 TLR7-treated RMs was similar to that of the control group. However, two RMs having received 
either 19 doses of GS-986 or 10 doses of GS-9620 maintained undetectable plasma viral load for >60 days after stopping ART. Prior to ART cessation, these same two RMs were 
negative for ex vivo virus induction.
Conclusions: Repeated low doses of TLR7 producing minimal to undetectable peripheral IFN-alpha in SIV-infected ART-suppressed RMs induced transient plasma viremia, 
decreased viral DNA levels, and delayed plasma virus rebound after stopping ART in some RMs. These data support the ongoing clinical testing of GS-9620 in HIV-infected persons 
on ART.

96  Pharmacologic Measures of Adherence and Relationship to Drug Response 
Peter L. Anderson, Univ of Colorado, Denver, CO, USA 
Non-adherence occurs in about 40% of patients on chronic therapies. In studies, it complicates interpretation of study outcomes and may lead to inaccurate conclusions regarding 
biological drug efficacy. One approach to deal with this is to incorporate pharmacologic monitoring for adherence assessment. This has become commonplace for PrEP studies and 
has been evaluated for other HIV-related disease states. This presentation will discuss lessons learned from pharmacologic measures of adherence in PrEP studies and their utility 
in interpreting study outcomes, including guidance about pharmacokinetic forgiveness, predicted efficacy for intermittent dosing strategies, and estimation of concentration-
response relationships. Parallels will be drawn for other HIV-related disease states such as virologic breakthrough or development of drug resistance.
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97  HIV-1 Combinectin BMS-986197: A Long-Acting Inhibitor With Multiple Modes of Action 
Mark Krystal1; David Wensel2; Yongnian Sun1; Jonathan Davis2; Zhufang Li1; Thomas McDonagh2; Sharon Zhang1; Matt Soars1; Mark Cockett1; for the Combinectin Working Group  
1Bristol-Myers Squibb, Wallingford, CT, USA; 2Bristol-Myers Squibb, Waltham, MA, USA 
Background: Long-acting antiretrovirals could provide a useful alternative to daily oral therapy for HIV-1 infected individuals. However, the need for combination therapy and 
the potential for multiple IV/IM injections or tolerability issues may create roadblocks to this type of therapy. Adnectins are small proteins derived from the 10th type III domain of 
the human fibronectin protein that possess modifiable binding loops akin to the complementarity determining region of an antibody. Using Adnectins, we have developed the 
Combinectin inhibitor BMS-986197, a long-acting biologic with 3 independent and synergistic modes of HIV entry inhibition that potentially could be self-administered as a long-
acting subcutaneous injection.
Methods: Adnectins targeting CD4 and a region of gp41 were isolated and optimized for antiviral potency and biophysical characteristics. The anti-gp41 Adnectin was joined at its 
amino terminus to the anti-CD4 Adnectin via a peptide linker. A third inhibitor, an alpha-helical peptide fusion inhibitor, was linked to the carboxy end of the anti-gp41 Adnectin 
via another linker. Finally, a human serum albumin (HSA) molecule was attached to amino terminus of the anti-CD4 Adnectin to optimize in vivo PK.
Results: The EC50s of the isolated anti-CD4 Adnectin, anti-gp41 Adnectin, and fusion inhibitor peptide were 8.5 nM, 5.4 nM, and 0.4 nM, respectively.  Various synergies were 
obtained through linking all three inhibitors into a single molecule. Optimally combining the two Adnectins increased potency over 100-fold to ~30 pM.  Addition of the fusion 
inhibitor peptide resulted in an increased resistance barrier compared to the separate components, as virus resistant to any one of the three components did not affect the potency 
of BMS-986197. Addition of HSA to the amino terminus decreased potency to 0.27 nM, but improved PK, as subcutaneous dosing in a cynomologous monkey model produced a t1/2 
of 30 h. BMS-986197 has the biophysical characteristics and expression levels in stable cell lines compatible for further drug development, with a projected weekly subcutaneous 
human dose.
Conclusions: BMS-986197 is a novel recombinant biologic molecule containing three independent HIV inhibitors that has been developed as a potential single long-acting 
regimen for HIV-1. This molecule has the biophysical characteristics amenable for a self-administered subcutaneous weekly injection.

98  Long-Acting Oral and Parenteral Dosing of MK-8591 for HIV Treatment or Prophylaxis 
Jay Grobler1; Evan Friedman2; Stephanie E. Barrett1; Sandra L. Wood1; Wendy Ankrom1; Kerry L. Fillgrove1; Ming-Tain Lai1; Marian Gindy1; Marian Iwamoto3; Daria J. Hazuda1; for the 
MK-8591 Early Development Team  
1Merck & Co, Inc, West Point, PA, USA; 2Merck & Co, Inc, Rahway, NJ, USA; 3Merck & Co, Inc, Kenilworth, NJ, USA 
Background: The potential to enhance adherence with less frequent dosing would represent a major advance for the treatment and prevention of HIV.  MK-8591 is a nucleoside 
reverse transcriptase translocation inhibitor (NRTTI) with sub-nM potency that is in early stage clinical development. The phosphorylated anabolites of MK-8591, including the 
active triphosphate (MK-8591-TP), exhibit protracted intracellular persistence in human PBMCs and macrophages, protecting cells from infection in the absence of continued 
exposure in vitro.  The potency, pharmacokinetic, and physical properties of MK-8591 are ideal for extended duration dosing.
Methods: MK-8591 efficacy was evaluated in a SIVmac251-infected rhesus macaques dosed once weekly (QW) with 1.3 to 18.2 mg/kg.  Doses were chosen on the basis of rhesus 
PK and intracellular NTP levels designed to match levels associated with antiviral efficacy in PBMCs.  Plasma viral loads and MK-8591 concentrations (measured pre-dose through 
day 42) were used to a develop a PK/PD model and select ph1 doses for evaluation as QW oral dose in healthy subjects and enable dose selection for the development of long-acting 
parenteral formulations.
Results: Baseline SIV viral loads in monkeys ranged from 106 to 108 copies per ml.  After administration of QW doses of 3.9 to 18.2 mg/kg MK-8591, monkeys with viral loads < 108 
exhibited near maximal 2-log drops in viral loads and maintained suppression of viremia for at least 7days.  MK-8591-TP concentrations of ≥0.53 pmol/106 PBMCs were associated 
with QW efficacy.
In healthy volunteers, single doses of 10 mg and greater were able to achieve these levels of MK-8591-TP for at least 7 days, suggesting the potential for QW antiviral efficacy at a 
low dose.
Finally, long-acting parenteral formulations of MK-8591 exhibited continuous, extended-duration drug release in rodents with MK-8591 plasma levels comparable to those 
achieved in rhesus and humans and duration of release exceeding 6 months.
Conclusions: The antiviral efficacy in an SIV rhesus macaque model when dosed QW together with the human PK data, suggest the potential for MK-8591 QW oral dosing in the 
clinic and a low dose compatible with delivery via long-acting formulations.  MK-8591 QW oral and long-acting parenteral formulations with potential for six months or longer 
duration would represent a potential paradigm shift as a single agent for prevention of HIV infection or as a component of an extended dosing regimen for HIV treatment.
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99  Lower Ribavirin Exposures in HIV+ Patients That Relapsed to Acute HCV Treatment 
Christine E. MacBrayne1; Michael Hughes2; Kimberly M. Hollabaugh2; Jhoanna C. Roa3; Xinhui Chen4; Diana M. Brainard5; Raymond T. Chung6; Susanna Naggie7; Jennifer Kiser1; for 
the A5327 Study Team  
1Univ of Colorado, Denver, CO, USA; 2Harvard Sch of PH, Boston, MA, USA; 3Social & Scientific Systems, Inc., Silver Spring, MD, USA; 4Univ of Colorado, Aurora, CO, USA; 5Gilead Scis, Inc, Foster 
City, CA, USA; 6Harvard Med Sch, Boston, MA, USA; 7Duke Univ Sch of Med, Durham, NC, USA 
Background: ACTG 5327 (SWIFT-C) Cohort I determined the efficacy of sofosbuvir (SOF) and weight-based ribavirin (RBV; 1000 or 1200mg daily) in 17 HIV-1 infected individuals 
with acute hepatitis C virus (HCV). The rate of relapse following 12 weeks of treatment was 41% in this Cohort. The objective of this analysis was to determine the contribution of 
RBV pharmacokinetics to viral relapse. 
Methods: RBV plasma concentrations were determined using a validated LC/MS-MS method. RBV concentrations at weeks 4, 8, and 12 of treatment, RBV dose, IL28B genotype, 
ITPA phenotype, race, and antiretroviral (ARV) regimen were compared in those who achieved sustained virologic response (SVR) vs. relapse using the Mann-Whitney U test. Self-
reported adherence was measured using a written four-day recall at each visit.
Results: Seventeen HIV-infected males (11 Hispanic, 6 Caucasian, mean + SD age 42.8+10.6yrs, weight 75.9+10.3kg, and CrCl 120.2+27.3 mL/min, 11/2/1/3 HCV genotype 
1a/1b/2b/indeterminate, 4/10/3 IL28B CC/CT/TT, 12/3/2 with 100%/60%/30% ITPA activity) received 12 weeks of SOF/RBV for acute HCV. No patient required a RBV dose reduction. 
Self-reported adherence to SOF/RBV was >95%. RBV concentrations are shown in the table. Median RBV exposures were 34% lower (p=0.01) at week 12 in those that relapsed vs. 
those that achieved SVR. The other variables tested were not significantly associated with relapse. 
Conclusions: RBV exposures were lower at end of treatment in HIV-infected patients that relapsed to SOF/RBV therapy for acute HCV compared to those that achieved SVR. The 
cause of this discrepancy in exposures is unclear, but could relate to pharmacokinetic variability, a chance imbalance between groups, or differences in adherence despite the high 
levels of self-reported adherence. 

 

100  Drug Interaction Studies Between Sofosbuvir/Velpatasvir and Boosted HIV ARV Regimens 
Erik Mogalian; Luisa M. Stamm; Anuoluwapo Osinusi; Gong Shen; Karim Sajwani; John McNally; John Ling; Anita Mathias  
Gilead Scis, Inc, Foster City, CA, USA 
Background: A once-daily fixed-dose combination tablet composed of sofosbuvir (SOF; nucleotide analog NS5B inhibitor) and velpatasvir (VEL, GS-5816; pangenotypic NS5A 
inhibitor) is in clinical development for the treatment of chronic HCV infection. Phase 1 studies were conducted in healthy volunteers to evaluate potential drug-drug interactions 
(DDIs) between SOF/VEL and HIV antiretroviral (ARV) regimens containing a pharmacokinetic “booster” (RTV or COBI) to support their use together in HIV/HCV co-infected patients. 
Methods: These were multiple-dose, randomized, cross-over DDI studies. Subjects received SOF/VEL and ARV regimens (EVG/COBI/FTC/TDF, FTC/TDF+DRV/r, FTC/TDF+ATV/r, 
FTC/TDF+LPV/r, and EVG/COBI/FTC/TAF) alone and in combination. Steady-state plasma concentrations of SOF, its predominant circulating nucleoside metabolite GS-331007, VEL, 
and ARVs were analyzed on the last day of dosing for each treatment and PK parameters were calculated. Geometric least-squares means ratios and 90% confidence intervals 
(combination vs. alone) for SOF, GS-331007, VEL, and ARV AUCtau, Cmax and Ctau were estimated and compared against lack of PK alteration boundaries of 70-143% for all analytes. 
Safety assessments were conducted throughout the study.
Results: 123 of 129 enrolled subjects completed the studies; 5 subjects withdrew consent and 1 discontinued due to pregnancy. The majority of adverse events (AEs) were Grade 
1 and there were no discontinuations due to AEs and no serious AEs. SOF AUC increased 37% with EVG/COBI/FTC/TAF, decreased ~30% with FTC/TDF+DRV/r or LPV/r, and was 
unchanged with other regimens. GS-331007 AUC increased 48% with EVG/COBI/FTC/TAF and was unchanged with other regimens. VEL AUC increased 58% with EVG/COBI/FTC/
TAF, increased 142% with FTC/TDF+ATV/r, and was unchanged with other regimens. No clinically significant changes in the PK of EVG, COBI, DRV, ATV, LPV, RTV, FTC, and TAF were 
observed when administered with SOF/VEL. Increased TFV exposure (~40%) was observed with SOF/VEL when administered as TDF. No increase in TFV exposure was observed 
when administered as TAF.
Conclusions: Study treatments were generally well tolerated. Results from this study demonstrate that SOF/VEL may be administered with EVG, COBI, DRV/r, ATV/r, and LPV/r with 
a backbone of FTC/TDF or FTC/TAF. The safety and efficacy of SOF/VEL and ARVs will be evaluated in clinical studies of HIV/HCV coinfected subjects. 

101  EFV Reduced PK of Piperaquine for Malaria Prevention in HIV+ Ugandan Pregnant Women 
Richard Kajubi1; Liusheng Huang2; Norah Mwebaza3; Abel Kakuru4; Prasanna Jagannathan2; Philip Rosenthal2; Moses R. Kamya5; Grant Dorsey2; Diane V. Havlir2; Francesca Aweeka2  
1Makerere Univ, Kampala,, Uganda; 2Univ of California San Francisco, San Francisco, CA, USA; 3Infectious Diseases Rsr Collab and Makerere Univ, Kampala,, Uganda; 4Infectious Diseases Rsr 
Collab and Makerere Univ, Kampala, Uganda; 5Makerere Univ Coll of Hlth Scis, Kampala, Uganda 
Background: Improving health of HIV+ pregnant women living in sub-Saharan Africa requires strategies combating both HIV and comorbidities including placental malaria. 
Monthly chemoprevention for malaria with dihydroartemisinin(DHA)-piperaquine(PQ) is currently under study. For HIV+ pregnant women, DHA-PQ is administered with 
combination ART (cART), primarily EFV-cART as per 2013 WHO ART guidelines, without prior data on drug interactions, even though PQ is cytochrome p450 metabolized. We have 
included pharmacokinetic (PK) into our trials in Tororo, Uganda and report PK results for PQ with EFV cART to inform dosing guidelines.
Methods: PROMOTE includes double blind, placebo controlled studies investigating DHA-PQ for malaria prevention in HIV– and HIV+ pregnant women (NCT02163447 and 
NCT02282293, respectively).  Women are enrolled from 12-20 (HIV-) or 12-28 (HIV+) wks gestation. Those randomized to DHA-PQ receive a standard regimen (qd x 3d) either 
monthly or bimonthly (HIV-) or monthly only (HIV+). PK of DHA-PQ was studied using an intensive design in a subset of women at 28 wks gestation with comparisons made 
between HIV- (no cART) and HIV+ (EFV-cART).  The area under the concentration-time curve (AUC) was measured over 21d via venous (0-8 hr) and capillary plasma on Day 3,4,7,14 
and 21 with correlation studies allowing conversion of all PK to venous plasma. Samples were measured by LC tandem MS. EKGs were performed at baseline and at time of peak 
(Cmax) levels.
Results: 30 HIV– women (13 DHA-PQ monthly; 17 DHA-PQ bimonthly), median age 23 yrs, and 17 HIV+ women (all DHA-PQ monthly), median age 28 yrs, provided PK results. We 
found highly significant decreases for HIV+ women compared to HIV- women in PQ AUC (GMR:0.62-0.68) and Day 7,14 and 21 levels (GMR:0.21-0.40). Limiting the comparison to 
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women who received monthly DHA-PQ only, an even greater decrease for HIV+ women was found.  For all women, mean PQ on Days 14 and 21 were consistently <10 ng/mL, lower 
than previously estimated for effective chemoprevention (30 ng/mL), and for HIV+ women, Day 7 values were also <10 ng/mL. No significant link between QTc change or QTc at 
Cmax with either Cmax or AUC was found.
Conclusions: EFV results in significant reductions in PQ exposure in HIV+ pregnant women as measured by AUC with terminal concentrations persistently lower than previously 
suggested thresholds. Clinical correlates of these lower levels need to be determined, and dose escalation strategies may merit study.

HIV+ HIV- HIV-

monthly DHA-PQ monthly or bimonthly DHA-PQ monthly DHA-PQ

Parameters GM; 95%CI (n=17) GM; 95%CI (n=30) GMR GM; 95%CI (n=13) GMR

Cmax (ng/mL) 359 (275, 468) 391 (323, 474) 0.918 339 (249, 462) 1.06

t1/2 (hr) 133 (106, 168) 185 (163, 211) 0.719* 191 (148, 247) 0.696
AUC0-21d 7.75 (6.14, 9.79) 11.4 (9.64, 13.6) 0.680** 12.8 (10.2, 16.2) 0.605**
AUC0-× 8.09 (6.40, 10.2) 13.0 (11.0, 15.4) 0.622** 15.0 (12.2, 18.5) 0.539**
C7d 7.28 (5.43, 9.76) 18.3 (14.7, 22.8) 0.398*** 21.8 (14.6, 32.4) 0.334**
C14d 2.68 (1.93, 3.72) 7.00 (5.41, 9.05) 0.383*** 9.44 (6.68, 13.3) 0.284**

C21d 1.05 (0.579, 1.89) 5.09 (4.19, 6.17) 0.206*** 6.43 (4.79, 8.65) 0.163***

	  concentra)on;	  t1/2	  is	  half-‐life;	  C7d,	  C14d,	  and	  C21d	  are	  conc	  on	  day	  7,	  14,	  and	  21	  post-‐1st	  dose	  of	  a	  3-‐day	  DHA-‐PQ	  dose.	  	  *p<0.05;	  **p<0.005;	  ***p<0.0001

Table:  Pharmacokinetics of PQ in HIV+ and HIV- pregnant women receiving DHA-PQ as chemoprevention 

GM:	  geometric	  mean;	  CI:	  confidence	  interval;	  GMR:	  geometric	  mean	  ra)o	  (BC2/BC1),	  AUC	  unit	  is	  hr·∙µg/mL;	  concentra)on	  unit	  is	  ng/mL.	  Cmax	  is	  	  maximum

 

102LB  Concentrations of TFV and TFVdp in Female Mucosal Tissues After a Single Dose of TAF 
Katy L. Garrett1; Mackenzie L. Cottrell1; Heather M. Prince1; Craig Sykes1; Amanda Schauer1; Anne Peery1; James Rooney2; Scott McCallister2; Cynthia Gay1; Angela Kashuba1  
1Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA; 2Gilead Scis, Inc, Foster City, CA, USA 
Background: The administration of oral tenofovir disoproxil fumarate (TDF) results in 100-fold higher exposure of tenofovir (TFV) and its active moiety, tenofovir diphosphate 
(TFVdp), in colorectal tissues compared to female genital tract tissues. This may contribute to PrEP adherence forgiveness in MSM compared to women. Tenofovir alafenamide 
(TAF), a novel TFV prodrug, achieves higher concentrations of TFVdp in peripheral blood mononuclear cells (PBMCs) compared to TDF.  We sought to characterize genital and rectal 
tissue pharmacokinetics (PK) in women after a single dose of TAF.
Methods: A phase I PK study to describe TAF, TFV, and TFVdp exposure over 14 days in blood and tissues was conducted in 8 healthy women given one 25mg dose of TAF. Each 
participant provided 10 plasma, 9 PBMC, 9 cervicovaginal fluid (CVF) samples, and 2 biopsies from the cervix, vagina, and rectum. TAF, TFV, and TFVdp concentrations were 
determined by validated LC-MS/MS methods. TAF lower limit of quantification (LLOQ) in plasma was 0.05ng/ml and 0.005ng/ml in tissues. TFVdp LLOQ was 0.02ng/ml in tissues 
and PBMCs. TFV LLOQ was 0.25ng/ml in plasma and 2ng/ml in CVF.  Noncompartmental PK analysis was conducted using WinNonlin v6.4. 48h PK parameters, from an earlier single 
300mg dose of TDF in healthy women were used as reference values. Data are reported as median (min-max) except for tissues where pooled sample analysis was used.
Results: PK data are listed in the table. In plasma, compared to TDF, the area under the TFV concentration time curve (AUC)0-48hrs was 95% lower with TAF. By 6h, TAF was mostly 
unquantifiable in plasma, with an AUC0-6hrs of 38 (20.5-119.6) ng*h/ml. TAF was undetectable in tissue. Conversely, in PBMCs, TFVdp AUC0-48hrs was 808% higher with TAF. In all 
mucosal tissues TFV AUC0-48hrs was 20-90% lower with TAF. TFVdp was detectable in only 2 vaginal and cervical (12.5%) and 4 rectal (25%) tissue samples of women dosed with TAF, 
compared to 50%, 100%, and 100% for TDF, respectively.
Conclusions: After TAF dosing, plasma TFV PK and PBMC TFVdp PK were consistent with previous reports. Unlike TDF dosing, TFVdp was undetectable in most (83%) tissues after 
TAF dosing. Although the appropriate biomarkers of HIV protection for PrEP are currently unknown, these biopsy findings warrant further investigation.

 

103  HPTN 069/ACTG 5305: Phase II Study of Maraviroc-Based Regimens for HIV PrEP in MSM 
Roy Gulick1; Timothy J. Wilkin1; Ying Chen2; Raphael J. Landovitz3; K. R. Amico4; Alicia Young5; Paul Richardson6; Mark A. Marzinke6; Marybeth McCauley7; Kenneth H. Mayer8  
1Weill Cornell Med Coll, New York, NY, USA; 2Fred Hutchison Cancer Rsr Cntr, Seattle, WA, USA; 3David Geffen Sch of Med at Univ of California Los Angeles, Los Angeles, CA, USA; 4Univ of 
Michigan Sch of PH, Ann Arbor, MI, USA; 5SCHARP, Seattle, WA, USA; 6Johns Hopkins Univ, Baltimore, MD, USA; 7FHI 360, Washington, DC, USA; 8The Fenway Inst, Fenway Hlth, Boston, MA, 
USA 
Background: Maraviroc (MVC) is an HIV entry inhibitor that concentrates in the genital tract/rectum and can be given orally once-daily, making it a possible alternative PrEP 
agent.   
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Methods: Prospective, randomized, double-blinded, multisite, safety/tolerability study of 4 regimens for HIV PrEP:  (1) MVC alone; (2) MVC + emtricitabine (FTC); (3) MVC 
+ tenofovir (TDF); (4) TDF + FTC.  Study regimens consisted of 3 pills once-daily -- MVC 300 mg, FTC 200 mg, TDF 300 mg, with matching placebos.  Eligible participants (pts) 
were adult HIV-uninfected men who reported a history of condomless anal intercourse with >1 HIV-infected or unknown-status man within 90 days, and had adequate safety 
laboratory parameters including calculated creatinine clearance >70 ml/min.  Pts received randomized study regimens for 48 weeks with follow-up visits at weeks 2, 4, 8, and 
then every 8 weeks.  At each study visit, interval history, physical exam, safety laboratories, blood plasma for drug levels, and HIV and adherence counseling and testing were 
conducted.  All analyses were intent-to-treat; primary analyses used Kaplan-Meyer survival analysis and comparisons between study arms used chi-square, t-test, or log-rank 
testing.
Results: 12 HPTN and ACTG sites enrolled 406 men with a median age of 30 (range 18-70; 30% <26), including 28% black, 62% white, and 10% other races; with 22% Latino.  340 
(84%) completed study follow-up; 38 (9%) were lost to follow-up.  37 (9%) permanently discontinued the study regimen prior to 48 weeks; time to discontinuation did not differ 
among the study arms (p=0.6).  The rates of grade 2-4 adverse events did not differ in pairwise comparisons between the study arms (p>0.5).  Calculated creatinine clearance 
decreased 3-8 ml/min from baseline to week 48, without differences among the study arms (p=0.6).  In a random subset of participants (n=122) at random study time points, 93% 
had detectable study drug plasma levels.  5 HIV seroconversions occurred: 2 had no detectable study drug levels at any study visit (1 on MVC alone, 1 on MVC+TDF), 3 others (all on 
MVC alone) had MVC levels of 0.7, 6.7, and 145 ng/ml (limit of quantification 0.5) at the documented seroconversion study visit; all had R5 virus and none had genotypic resistance.
Conclusions: Given as HIV PrEP in MSM, MVC-based regimens were comparably safe and well-tolerated versus the control regimen of TDF+FTC.  Of 5 seroconversions, 4 were 
associated with low or undetectable drug levels.  MVC regimens may be alternatives for oral PrEP.

104  PrEP Impact on T-Cell Activation and Explant Infection: HPTN 069/ACTG 5305 Substudy 
Ian McGowan1; Alexiy Nikiforov2; Alicia Young3; Ross Cranston1; Raphael J. Landovitz4; Rahul Bakshi5; Adriana Andrade6; Kenneth H. Mayer7; Timothy J. Wilkin8; Roy Gulick8  
1Univ of Pittsburgh Sch of Med, Pittsburgh, PA, USA; 2Magee-Womens Hosp of the Univ of Pittsburgh Med Cntr, Pittsburgh, PA, USA; 3SCHARP, Seattle, WA, USA; 4David Geffen Sch of Med at 
Univ of California Los Angeles, Los Angeles, CA, USA; 5Johns Hopkins Univ, Baltimore, MD, USA; 6Johns Hopkins Univ Sch of Med, Baltimore, MD, USA; 7The Fenway Inst, Fenway Hlth, Boston, 
MA, USA; 8Weill Cornell Med Coll, New York, NY, USA 
Background: Studies of maraviroc (MVC) intensification in HIV-infected individuals have suggested that exposure to MVC is associated with increased gut-associated lymphoid 
tissue (GALT) T cell activation as well as increased HIV-coreceptor (CCR5) expression. Neither of these outcomes would be desirable for a PrEP regimen and so a tissue substudy was 
added to the HPTN 069/ACTG A5305 study to evaluate GALT responses to four antiretroviral (ART) regimens (MVC, MVC + emtricitabine (FTC), MVC + tenofovir (TDF), and TDF + 
FTC) and to determine whether ART exposure was associated with suppression of ex vivo / in vitro colorectal explant HIV infection.
Methods: CCR5 genotype was characterized from blood sample derived DNA using PCR. Participants received 48 weeks of ART. Colorectal tissue was collected by flexible 
sigmoidoscopy at Baseline, +24 weeks, +48 weeks, and +49 weeks. Biopsies were enzymatically digested using 2-3 rounds of collagenase II and mechanical disassociation. 
Mucosal mononuclear cells were stained with antibodies to cell surface markers (CD45, CD3, CD4, CD8, CCR5, CXCR4, CD38, HLA-DR, and CD69) and the Ki-67 intracellular activation 
marker and run on a BD LSRFortessa flow cytometer. Four biopsies from each participant/per time point were challenged with 105 TCID50 of HIV-1BaL for two hours, washed, and 
incubated for 2 weeks with supernatant collection at Days 4, 7, 10, and 14 (± 1 day). Day 14 supernatant HIV-1 p24 was quantified using the Alliance assay. 
Results: Of the 55 men enrolled in the tissue substudy (MVC [n=13]; MVC + FTC [n=19]; MVC + TDF [n=13]; and TDF + FTC [n=10]), 51 participants were CCR5 wild type and 
four were heterozygotes (MVC + FTC [n=2]; TDF + FTC [n=2]). There were no significant differences in CD4 T cell activation phenotypes (CD38, HLA-DR, CD69, or Ki-67) between 
Baseline and Week 24/48 samples or in CCR5 phenotype in any study arm. While significant Day 14 explant viral suppression was seen between Baseline and Week 24 with all the 
PrEP study regimens, at Week 48 no significant suppression was seen in samples from those randomized to MVC alone. 
Conclusions: Increased GALT T cell activation or CCR5 phenotype was not seen in any of the study arms. The explant data suggest that MVC alone may be less effective than 
combination ART regimens. These observations need to be correlated with pharmacokinetic adherence data. It is also possible that reduced explant viral suppression with MVC may 
be due to previously reported limitations of testing MVC in the explant model.

 

105  Cabotegravir Long-Acting Injection Protects Macaques Against Intravenous Challenge 
Chasity D. Andrews1; Leslie St. Bernard1; Amanda Poon1; William Spreen2; Agegnehu Gettie1; Kasi Russell-Lodrigue3; Zhi Hong4; David D. Ho1; Martin Markowitz1  
1Aaron Diamond AIDS Rsr Cntr, New York, NY, USA; 2ViiV Hlthcare, Research Triangle Park, NC, USA; 3Tulane Natl Primate Rsr Cntr, Covington, LA, USA; 4GSK, Research Triangle Park, NC, USA 
Background: Cabotegravir (CAB; GSK1265744 or GSK744) long-acting (LA) is an InSTI formulated as a 200 mg/mL injectable nanoparticle suspension. CAB LA is an effective 
pre-exposure prophylaxis (PrEP) agent against rectal and vaginal SHIV exposures in macaques. This study was performed to evaluate the effectiveness of CAB LA as PrEP against 
intravenous (IV) SIV challenge in a model that mimics blood transfusions based on the per-act probability of infection.
Methods: Three groups of rhesus macaques (n=8/group) were injected IM with CAB LA and challenged IV with 17 AID50 SIVmac251 on week 2. Group 1 was injected with 50 mg/
kg on week 0 and 4 to evaluate the protective efficacy of the CAB LA dose used in macaque studies mimicking sexual transmission. Group 2 was injected with 50 mg/kg on week 0 
to evaluate the necessity of the second injection of CAB LA for protection against IV challenge. Group 3 was injected with 25 mg/kg on week 0 and 50 mg/kg on week 4 to correlate 
CAB plasma concentrations at the time of challenge with protection. Five additional macaques remained untreated as controls. Infection status was monitored by real-time PCR 
amplification of viral gag sequences from plasma obtained weekly. Plasma CAB concentrations were measured by HPLC-MS/MS. 
Results: Plasma vRNA was detected in all five control macaques one week after challenge (see figure). Two 50 mg/kg doses of CAB LA resulted in 7 of 8 macaques remaining 
aviremic through week 24 (p=0.0047; Fisher’s exact test). All 8 macaques given a single 50 mg/kg CAB LA dose remained aviremic through week 17 (p=0.0008; Fisher’s exact test). 
Six of the 8 macaques given a 25 mg/kg dose followed by a 50 mg/kg dose of CAB LA remained aviremic through week 24 (p=0.021; Fisher’s exact test). The mean plasma CAB 
concentration in the macaques that remained aviremic was 2.58 (range 1.00 to 5.56; n=21) μg/mL compared with 1.17 (range 0.67 to 1.93; n=3) μg/mL for the animals that became 
infected (p=0.0524; t-test). 
Conclusions: In an IV challenge model, 21 of the 24 CAB LA-treated macaques remained aviremic resulting in 88% protection. The plasma CAB concentration at the time of 
challenge is more important for protection than sustaining plasma concentrations with the second CAB LA injection. These results support the clinical investigation of CAB LA as 
PrEP in people who inject drugs.
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106  ÉCLAIR: Phase 2A Safety and PK Study of Cabotegravir LA in HIV-Uninfected Men 
Martin Markowitz1; Ian Frank2; Robert Grant3; Kenneth H. Mayer4; David A. Margolis5; Krischan J. Hudson6; Britt S. Stancil5; Susan L. Ford5; Alex R. Rinehart5; William Spreen5  
1Aaron Diamond AIDS Rsr Cntr, New York, NY, USA; 2Perelman Sch of Med, Univ of Pennsylvania, Philadelphia, PA, USA; 3Univ of California San Francisco, San Francisco, CA, USA; 4The Fenway 
Inst, Fenway Hlth, Boston, MA, USA; 5ViiV Hlthcare, Research Triangle Park, NC, USA; 6ViiV Hlthcare, Research Triangle Park, NC, USA 
Background: Cabotegravir (CAB, GSK1265744) is an INSTI in development as a long-acting (LA) injectable for treatment and prevention of HIV-1.  ÉCLAIR evaluated CAB LA 
injections for HIV PrEP.  Dose selection was based on Phase 1 studies of CAB LA and target trough concentrations of 4X PA-IC90 (0.664mg/mL), supported by animal studies of SHIV 
transmission.
Methods: Phase 2a, randomized, multicenter, double-blinded study in healthy males, excluding subjects at high risk of acquiring HIV-1 at screening.  Subjects were randomized 
(5:1) to QD oral CAB 30mg or placebo (PBO) tablets for 4 weeks.  Following a safety assessment, eligible subjects received gluteal IM injections of 800mg CAB LA or saline PBO Q12 
weeks X3.  Safety, tolerability, and PK results through three injection cycles (Week 41 primary endpoint) are presented.
Results: Of 127 subjects randomized (83% MSM 31% African-American and 15% Hispanic), 126 were treated (CAB: 105; PBO 21).  Eighteen individuals withdrew from CAB during 
the study:  Five during oral dosing, six after oral dosing but prior to injections, and seven during the injection phase.  In total, Grade 2-4 adverse events (AEs) occurred in 13/21 
(62%) PBO and 84/105 (80%) of CAB subjects.  Of Grade 2-4 AEs, injection site pain (55/94, 59%) occurred most frequently for subjects receiving CAB LA.  During the Oral Phase, 
7/105 (7%) CAB subjects had AEs that led to withdrawal (WD) including 3 events each of neutropenia and blood CPK increased, and one event of fatigue.  During the Injection 
Phase, injection intolerability led to WD in 4/94 (4%) CAB LA subjects (none attributed to individual AEs), and 1/21 (5%) of PBO subjects had an AE (HIV-1 seroconversion) that led 
to WD.  Through Week 41, 14/105 (13%) of CAB and 1/21 (5%) of PBO subjects had Grade 2-4 drug-related lab abnormalities.  Geometric mean CAB Ct values ranged from 0.302-
0.387mg/mL; AUC(0-t) ranged from 3415-4021mg·h/mL, with minimal accumulation upon repeat administration.  Following repeat injections, 67/91 (74%) of subjects favored 
continuing CAB LA compared to Oral CAB.
Conclusions: CAB LA was well tolerated through Week 41 with a majority of subjects reporting satisfaction with CAB LA IM injections.  A higher peak to trough fluctuation driven 
by faster absorption from the depot site resulted in mean Ct below the minimum target of 4x PA-IC90.  An alternative dosing strategy of 600mg Q8 weeks is being investigated 
with the aim of achieving targeted exposure prior to conduct of Phase 3 efficacy trials.
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107  Chemoprophylaxis With Oral FTC/TAF Protects Macaques From Rectal SHIV Infection 
Ivana Massud1; James Mitchell1; Darius Babusis2; Frank Deyounks1; Adrian Ray2; James Rooney2; Walid Heneine1; Michael Miller2; Gerardo Garcia-Lerma1  
1CDC, Atlanta, GA, USA; 2Gilead Scis, Inc, Foster City, CA, USA 
Background: Tenofovir alafenamide (TAF) is a novel oral prodrug of tenofovir (TFV) that at low doses achieves ~90% lower plasma TFV exposure and increased intracellular TFV-
diphosphate (TFV-DP) levels compared with 300 mg of tenofovir disoproxil fumarate (TDF). An investigational fixed dose combination of emtricitabine (FTC) and TAF (200/25 mg) 
(FTC/TAF) is currently under regulatory review for HIV treatment. If FTC/TAF will be as effective as FTC/TDF for HIV pre-exposure prophylaxis (PrEP) is not known. We investigated in 
macaques the efficacy of FTC/TAF in preventing rectal SHIV infection to determine the potential use for PrEP. 
Methods: The prophylactic efficacy of FTC/TAF was investigated using a repeat low virus dose macaque model that predicted efficacy of oral FTC/TDF in humans. Rhesus 
macaques (n = 12) were exposed rectally once a week to low (10 TCID50) doses of SHIV162p3 for up to 19 weeks. Animals were exposed to a first stock of SHIV162p3 for up to 5 weeks and 
to a second stock of the same virus isolate for up to 14 additional weeks. Six animals received FTC/TAF (20/1.5 mg/kg) orally 24h before each virus exposure and 2h thereafter and 6 
received saline as a placebo. Infection was monitored by serology and RT-PCR. Intracellular TFV-DP and FTC-triphosphate (FTC-TP) concentrations in PBMCs were measured in FTC/
TAF-treated animals at first dose and 7 and 14 weeks later to evaluate drug accumulation.
Results: All 6 macaques that received FTC/TAF remained seronegative and viral RNA negative during the 19 virus challenges and a follow up period of 10 weeks. In contrast, all 6 
placebo controls were SHIV RNA positive after a median of 8 (range = 1-15) exposures. The median (IQR) intracellular TFV-DP and FTC-TP concentrations in PBMCs at first dose were 
554 (310, 870) fmols/106 cells and 1065 (912, 2459) fmols/106 cells, respectively.  Levels accumulated approximately to 2-fold after 7 to 14 weeks of dosing (median 1365 (976, 1689) 
and 1626 (1311, 3252) fmols/106 cells of TFV-DP and FTC-TP, respectively).
Conclusions: We show that FTC/TAF prevents rectal SHIV infection in macaques to a degree similar to that previously found with FTC/TDF but with a substantially reduced dose. 
As expected, low TAF doses result in high intracellular TFV-DP concentrations in PBMCs with levels that exceed those previously seen with oral TDF. Our results in macaques suggest 
that FTC/TAF may be a feasible alternative to FTC/TDF for PrEP against rectal HIV infection.

108LB MTN-017: Rectal Phase 2 Extended Safety and Acceptability Study of 1% Tenofovir Gel 
Ross Cranston1; Javier Lama2; Barbra A. Richardson3; Alex Carballo-Diéguez4; Ratiya Kunjara Na Ayudhya5; Cindy Jacobson5; Mark A. Marzinke6; Sherri Johnson7; Jeanna Piper8; Ian 
McGowan1  
1Univ of Pittsburgh Sch of Med, Pittsburgh, PA, USA; 2Impacta Peru, Barranco, Lima, Peru; 3Univ of Washington, Seattle, WA, USA; 4New York State Psychiatric Inst., New York, NY, USA; 
5Magee-Womens Rsr Inst, Pittsburgh, PA, USA; 6Johns Hopkins Univ, Baltimore, MD, USA; 7FHI 360, Washington DC, DC, USA; 8NIAID, NIH, Bethesda, MD, USA 
Background: Men who have sex with men (MSM), and transgender women (TGW) are disproportionately affected by HIV. Safe and acceptable HIV prevention methods that target 
the site of initial rectal mucosal infection are needed. 
Methods: MTN-017 was a Phase 2, three-period, randomized sequence, open-label, expanded safety and acceptability crossover study comparing rectally applied reduced-
glycerin (RG) 1% tenofovir (TFV) and oral emtricitabine/TFV disoproxil fumarate (FTC/TDF). We enrolled healthy HIV-1 uninfected MSM and TGW >18 years at 8 sites. In each 8 week 
study period participants were randomized to RG-TFV rectal gel daily; or RG-TFV rectal gel before and after receptive anal intercourse (RAI) (or at least twice weekly in the event of 
no RAI); or took daily oral FTC/TDF. Participants were seen every 4 weeks. High product adherence was defined as >80% of expected doses taken, assessed by convergence scoring 
of daily texts and study product returns. Additionally, qualitative plasma TFV testing was done with results provided to participants at their next clinic visit. Generalized estimating 
equation models with exchangeable correlation structures and robust errors were used to compare safety, acceptability, and adherence between the three regimens.
Results: Participants (n=187) were recruited from the United States (4 sites, 42%), Thailand (2 sites, 29%), Peru (1 site, 19%), and South Africa (1 site, 10%) with mean age of 
31.1 years (range 18-64). Twelve percent were TGW/women by self-report and 80% had a college education. There were no differences in Grade 2 or higher adverse event rates 
in participants using daily gel (Incidence Rate Ratio (IRR): 1.03, p=0.88) or RAI gel (IRR: 0.88, p=0.43) compared to FTC/TDF. High adherence was less likely during the daily gel 
regimen (Odds Ratio (OR): 0.35, p<0.001) and participants reported they would be less likely to use the daily gel regimen for HIV protection compared to FTC/TDF (OR: 0.38, 
p<0.001). Adherence to gel use at least twice weekly (RAI regimen) was similar to FTC/TDF (p=0.7) with no difference in intention to use product for HIV prevention (p=0.2).
Conclusions: Rectal application of RG TFV gel was safe in MSM and TGW. Similar adherence and intention to use product for HIV prevention was seen with gel applied at least 
twice weekly and FTC/TDF. Future topical rectal product development should focus on convenient dosing regimens. 

109LB  A Phase III Trial of the Dapivirine Vaginal Ring for HIV-1 Prevention in Women 
Jared M. Baeten1; Thesla Palanee-Phillips2; Elizabeth R. Brown3; Katie Schwartz4; Lydia E. Soto-Torres5; Annalene Nel6; Zeda Rosenberg7; Ian McGowan8; Sharon L. Hillier9; for the 
MTN-020/ASPIRE Study Team  
1Univ of Washington, Seattle, WA, USA; 2Wits Reproductive Hlth and HIV Inst, Johannesburg, South Africa; 3Statistical Cntr for HIV/AIDS Rsr & Prevention, Fred Hutchinson Cancer Rsr Cntr, 
Seattle, WA, USA; 4FHI 360, Durham, NC, USA; 5NIAID, NIH, Bethesda, MD, USA; 6Intl Partnership for Microbicides, Paarl, South Africa; 7International Partnership for Microbicides, Silver 
Spring, MD, USA; 8Univ of Pittsburgh Sch of Med, Pittsburgh, PA, USA; 9Magee-Womens Hosp of the Univ of Pittsburgh Med Cntr, Pittsburgh, PA, USA 
Background: Antiretroviral medications used as prophlaxis can prevent acquisition of human immunodeficiency virus type 1 (HIV-1).  However, in clinical trials among African 
women, HIV-1 incidence was not reduced because of low adherence to daily- or coitally-prescribed antiretroviral-containing pills and vaginal gels. Sustained drug-delivery 
products, including antiretroviral-containing vaginal rings, may improve adherence and provide protection against HIV-1 with lower systemic antiretroviral exposure. 
Methods: We conducted a randomized, double-blind, placebo-controlled trial of a monthly vaginal ring containing dapivirine, a non-nucleoside HIV-1 reverse transcriptase 
inhibitor, among women aged 18-45 years in Malawi, South Africa, Uganda, and Zimbabwe.   Dapivirine concentrations in plasma were measured in quarterly-collected 
samples; levels >95 pg/mL, a concentration nearly always achieved with >8 hours of use, were used to define adherence. Thus, plasma dapivirine could exclude those who were 
non-adherent but could potentially overestimate adherence if a ring was inserted only several hours before a visit. 
Results: A total of 2629 women enrolled.  Their median age was 26 years, median follow-up was 1.6 years, and women attended 91% of expected monthly visits. Among women 
assigned to the active dapivirine vaginal ring arm, approximately 80% had dapivirine detected in plasma. A total of 168 post-randomization HIV-1 infections occurred: 71 among 
those assigned the dapivirine vaginal ring (incidence 3.3 per 100 person-years) and 97 among those assigned the placebo ring (incidence 4.5 per 100 person-years).  Compared to 
those assigned placebo, women assigned the dapivirine ring had a 27% (95% CI 1 to 46, p=0.046) relative reduction in HIV-1 incidence overall, a 37% (95% CI 12 to 56, p=0.007) 
reduction in an analysis excluding data from two sites with lower retention and adherence, and a 56% (95% CI 31 to 71, p=0.0003) reduction in an as-randomized analysis among 
women older than 21 years of age. Adherence was lower in women aged 18-21 compared to women older than 21. The rate of adverse medical events was similar between study 
arms.
Conclusions: A monthly dapivirine vaginal ring was safe and effective for HIV-1 prevention in African women.  This multi-country study is the first to demonstrate HIV-1 
protection for a sustained-release approach for delivery of an antiretroviral for HIV-1 prevention. HIV-1 protection was greater in as-randomized subgroups with evidence of better 
adherence to ring use. 
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110LB  Safety and Efficacy of Dapivirine Vaginal Ring for HIV-1 Prevention in African Women 
Annalene Nel1; Saidi Kapiga2; Linda-Gail Bekker3; Brid Devlin4; Maarten Borremans5; Zeda Rosenberg4; for the IPM 027/Ring Study Research Center Teams  
1Intl Partnership for Microbicides, Paarl, South Africa; 2London Sch of Hygiene & Trop Med, London, UK; 3Desmond Tutu HIV Cntr, Cape Town, South Africa; 4International Partnership for 
Microbicides, Silver Spring, MD, USA; 5SGS Life Science Services, Mechelen, Belgium 
Background: A monthly vaginal ring (Ring-004), containing 25 mg dapivirine, was evaluated for safety and efficacy against HIV-1 infection in two large Phase III clinical trials, 
IPM 027 and MTN-020. Higher than anticipated HIV-1 incidence was observed and final safety and efficacy analyses were performed for IPM 027 prior to the planned completion of 
this time-driven trial based on an independent DSMB recommendation. The final results of IPM 027 at the data cut-off point of 16 October 2015 are reported.
Methods: IPM 027 is a Phase III, multi-centre, double-blind, randomized, placebo-controlled trial, conducted at six research centers in South Africa, and one center in Uganda to 
assess the safety and efficacy of dapivirine vaginal ring, inserted once every 4 weeks over 24 months, in healthy, sexually active HIV-negative women, 18 to 45 years of age. The 
primary efficacy endpoint was the rate of HIV-1 seroconversion and the primary safety endpoint was incidence of adverse events (AEs).
Results: 1959 women (1762 in South Africa and 197 in Uganda) were randomized in a 2:1 ratio to receive either a dapivirine ring or a placebo ring. The median age at enrolment 
was 25 years, and 91% were unmarried. At the data cut-off point, the total number of person years of follow-up was 2805 and 761 women had completed the two year follow-up 
period. A total of 133 post-randomization HIV-1 infections occurred: 77 among women assigned to dapivirine ring (incidence 4.08 per 100 person-years) and 56 among women 
assigned to placebo (incidence 6.10 per 100 person-years). Dapivirine vaginal ring reduced the risk of HIV-1 infection by 30.7% (95% CI: 0.90-51.5%; p=0.0401) relative to 
placebo. A 37.5% (95% CI: 3.5-59.5%) reduction in HIV-1 infection was observed in a subgroup analysis of women older than 21 years. Product-related AEs included metrorrhagia, 
menometrorrhagia, pelvic discomfort/pain, suprapubic pain and application site pain. The rate of AEs, including product-related AEs, urogenital AEs, serious AEs and deaths, was 
similar between treatment arms.  Additional analyses of adherence to product use as measured by dapivirine levels in plasma and residual dapivirine levels in used rings will be 
presented.
Conclusions: Dapivirine Vaginal Ring-004 was safe and effective in preventing HIV-1 infection via vaginal intercourse in women in sub-Saharan Africa and may be an important 
HIV prevention option for women at risk of HIV infection.

111  Botswana Is Close to Meeting UNAIDS 2020 Goals of 90-90-90 Coverage 
Tendani Gaolathe1; Kathleen Wirth2; Molly Pretorius Holme2; Joseph Makhema1; Sikhulile Moyo3; Eric Tchetgen Tchetgen2; Refeletswe Lebelonyane4; Lisa A. Mills5; M. Essex2; Shahin 
Lockman6  
1Botswana Harvard AIDS Inst Partnership, Gaborone, Botswana; 2Harvard Sch of PH, Boston, MA, USA; 3Botswana Harvard AIDS Inst Partnership, Gaborone, Botswana; 4Ministry of Hlth, 
Gaborone, Botswana; 5CDC, Gaborone, Botswana; 6Brigham and Women’s Hosp, Harvard Med Sch, Boston, MA, USA 
Background: Many countries have experienced challenges with achieving high rates of HIV testing and treatment. Botswana may serve as a useful “demonstration case” in 
assessing the feasibility of approaching the new UNAIDS 2020 targets for 90% of HIV-infected persons knowing their status, 90% of these individuals receiving sustained ART, and 
90% of those starting ART having undetectable HIV-1 RNA.
Methods: A population-based random sample of individuals was recruited and interviewed in 24 communities in Botswana from October 2013 to July 2015 as part of a large, 
ongoing PEPFAR funded pair-matched community-randomized trial designed to evaluate the impact of a combination prevention package on HIV incidence (the “BCPP” study). A 
random sample of 20% of households in each of these 24 communities was selected from a list of all households created using Google Maps. Consenting household residents age 
16-64 years who were Botswana citizens were asked to participate in an individual questionnaire, and to have blood drawn for HIV testing in absence of written documentation of 
positive HIV status (and for HIV-RNA testing if HIV-infected, regardless of ART status).
Results: Seventy-nine percent of enumerated eligible household members took part in the survey (11% refused participation and 10% were absent). Among 9,780 participants, 
2,727 (28%) were HIV-infected; 2,226 (82%) of the HIV-infected residents already knew their HIV status. Among those who knew their HIV status, 1,915 (86%) were receiving ART 
(this represented 95% of those eligible for ART by national guidelines). Overall, 70% of all HIV-infected persons were on ART. We obtained an HIV-1 RNA result in greater than 99% 
of HIV-infected. Of the 1,932 individuals who had already started ART (including 17 defaulters), 1,837 (95%) had HIV-1 RNA <400 copies/mL and 1,764 (91%) had HIV-1 RNA <40 
copies/mL. 
Conclusions: Botswana, a resource-constrained setting with high HIV prevalence, has achieved very high rates of HIV testing and treatment coverage. Rates of knowledge of 
HIV status, ART initiation, and virologic suppression are close to the UNADS 90-90-90 targets, at 82%, 86%, and 95%, respectively. Overall, 67% of HIV-infected persons had HIV-1 
RNA<400 copies/mL, approaching the UNAIDS target of 73%.

112  Streamlining Antiretroviral Therapy Uptake: A Stepped-Wedge Cluster Randomized Trial 
Gideon Amanyire1; Fred Collins Semitala1; Jennifer Namusobya1; Richard Katuramu2; Leatitia Kampiire2; Jeanna Wallenta3; David V. Glidden3; Moses R. Kamya; Diane V. Havlir3; Elvin H. 
Geng3  
1Makerere Univ Coll of Hlth Scis, Kampala, Uganda; 2Infectious Diseases Rsr Collab, Kampala, Uganda; 3Univ of California San Francisco, San Francisco, CA, USA 
Background: In Africa, uptake of antiretroviral therapy (ART), even among clinically-eligible patients presenting for care, is often sub-optimal. Common reasons include sluggish 
diffusion of contemporary evidence about risks of delay (especially among symptomatic patients); overnight CD4 processing and therefore inefficient determination of treatment 
eligibility; and multiple pre-treatment adherence counseling norms.
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Methods: We designed an intervention targeting prevalent barriers to ART uptake comprised of opinion-leader led teaching and coaching about risks of delayed initiation; 
introduction of a point-of-care CD4 testing platform (Alere PIMA); a revised counseling approach without mandatory multiple pre-initiation sessions and quantitative clinic 
feedback on ART initiation rates. We randomized twenty clinics in southwestern Uganda operated by the Ministry of Health and supported by a Ugandan NGO to the intervention in 
groups of five every six months. We evaluated all treatment eligible adults for ART initiation and a random sample for HIV RNA suppression one year after ART eligibility (defined as 
< 200 copies/mL). Mixed-effects logistic regression with a normal random effect for site and a fixed effect for intervention was used to estimate probability of ART initiation.
Results: Among 12,024 treatment eligible patients with a median CD4 level of 310/µl (IQR: 179-424), 79.6% met the primary outcome of ART initiation two weeks after eligibility 
in the intervention condition vs. 37.7% in the control condition (risk difference (RD): 41.9%, 95% CI: 40.1%-43.8%, p<0.0001) (Figure).  Same-day ART initiation rose from 18.3% to 
70.8% (RD: 52.5%, 95% CI: 50.7%-54.3%, p<0.0001).  Among 414 patients randomly selected for HIV RNA measurement, when missing HIV RNA were counted as failure, 65.6% in 
the intervention were suppressed vs. 57.7% in the control (RD: 7.9%, 95% CI: -4.2% to 20.0%, p=0.20). Among the 335 patients (81%) in whom HIV RNA was successfully obtained, 
suppression was 86.2% in intervention and 70.6% in control condition (RD=15.6%, 95% CI: 4.4%-26.7%, p=0.0078).
Conclusions: A multi-component intervention targeting health care worker behavior doubled the probability of ART initiation 14 days after eligibility and improved HIV RNA 
suppression among those successfully measured.  Implementation interventions can achieve rapid gains in the effectiveness and efficiency of real-world ART delivery systems and 
close gaps in the cascade of care.

113LB  A Randomized Trial to Accelerate HIV Care and ART Initiation Following HIV Diagnosis 
Christopher Hoffmann1; Tonderai Mabuto2; Sibuse Ginindza2; Katherine L. Fielding3; Griffiths Kubeka2; David Dowdy4; Gavin Churchyard5; Salome Charalambous5 
1Johns Hopkins Univ Sch of Med, Baltimore, MD, USA; 2Aurum Inst, Johannesburg, South Africa; 3London Sch of Hygiene & Trop Med, London, UK; 4Johns Hopkins Univ Bloomberg School of 
Public Hlth, Baltimore, MD, USA; 5The Aurum Inst, Johannesburg, South Africa 
Background: There is substantial attrition from HIV testing to initiation of care and antiretroviral therapy (ART).  We tested three strategies to accelerate entry-into-care and ART 
initiation after testing positive at mobile HIV counselling and testing (HCT) units deployed in communities and workplaces in South Africa.
Methods: We conducted an unmasked individually randomized pragmatic trial.  Following enrollment, participants were allocated equally into four arms: standard of care (SOC), 
point-of-care CD4 (POC CD4), POC CD4 plus strengths based care facilitation (CF), or POC CD4 plus transport reimbursement.  Randomization was stratified by urban/rural status. 
POC CD4 count testing was accompanied by standardized counseling.  CF consisted of five standardized sessions along with text messaging and ad hoc communication.  Transport 
reimbursement was provided via cell phone transfer or at grocery stores.  We assessed outcomes by self-report and by clinical documentation and calculated hazard ratios using 
Cox regression adjusted for randomization stratum.  Here we present final results for the primary outcome of 90 day entry-into-care and a secondary outcome of 180 day ART 
initiation.
Results: We enrolled 2,558 participants, of whom 160 were excluded after randomization.  Of the remaining 2398 participants, 1497 (62%) were women, the median age was 
33 (IQR: 27, 41) years, and the median CD4+ T-cell count (in arms offering POC CD4) was 427 cells/mm3 (IQR: 287, 595).  During the first 90 days following enrollment, 1,236 (52%) 
participants self-reported entry into care, with no difference by arm (Table).  Overall, 764 (32%) participants had documented entry-into-care within 90 days to any of 90 clinics, 
and 371 (15%) had documented ART initiation within 180 days, with the POC CD4 + CF arm showing significant improvement relative to SOC (HR 1.4, p=0.002 and HR 1.4, p=0.02 
for 90 day entry and 180 day ART, respectively).
Conclusions: POC CD4, with or without transport reimbursement or care facilitation, did not improve self-reported 90-day entry into HIV care. POC CD4 with strengths-based care 
facilitation did increase the secondary outcomes of clinically documented entry-into-care and ART initiation by 40%.  While care facilitation could improve the HIV care continuum 
in South Africa, community and clinic-level strategies are likely also needed to achieve substantial increases in initiation of care and ART.
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114  Towards the Second UNAIDS Target: Population-Level ART Coverage in HPTN 071 (PopART) 
Sarah J. Fidler1; Sian Floyd2; Blia Yang3; Kwame Shanaube4; Peter Bock3; Ab Schaap4; Kaplana Sabapathy2; Helen Ayles2; Richard Hayes2; for the HPTN_071 (PopART) Study Team  
1Imperial Coll London, London, UK; 2London Sch of Hygiene & Trop Med, London, UK; 3Univ of Stellenbosch, Cape Town, South Africa; 4ZAMBART, Lusaka, Zambia 
Background: Background In 2014 UNAIDS set aspirational global targets for ART coverage for people living with HIV. Many countries currently fall below this target. HPTN 071 
(PopART), a community randomised trial in Zambia and South Africa (SA), tests the impact on HIV incidence of a household-based combination HIV prevention approach provided 
by community-HIV-care-providers (CHiPs). CHiPs deliver universal testing; and for HIV-positive (HIV+) individuals support linkage to, and retention in, HIV care. ART is delivered 
through routine health care services. We present ART coverage after Round 1 of the intervention in 7 trial communities in which ART is offered to all HIV+ adults irrespective of CD4 
count.
Methods: The first round of intervention was from November 2013 to mid-2015. Among adults who consented to participate, those included in analysis are all who either self-
reported they were HIV+ or they were newly diagnosed by CHiPs with a rapid HIV test. Among these adults who are known by CHiPs to be HIV+, our main outcome is the number 
and percentage on ART by the end of Round 1, among those still resident in the community at the time of the last CHiP follow-up visit. As part of understanding how this outcome 
was achieved, we used “time to event” methods to estimate the time to start ART after first referral to HIV care by CHiPs.
Results: In Zambia 12,840, and in SA 3,300, adults were known by CHiPs to be HIV+ during Round 1. At the time of the first CHiPs’ visit, in Zambia 6,249 (49%) and in SA 1,712 
(52%) reported they were taking ART; 5,108 (40%) and 1,242 (38%) respectively were newly diagnosed with HIV. Among those not taking ART, in Zambia 6,197 and in SA 1,385 
were referred to HIV care; from a time to event analysis, by 12 months later 58% and 53% respectively had initiated ART. At the end of Round 1, in Zambia 80% and in SA 83% 
of all the adults who were known to be HIV+ were still resident in the same area of the community; 1-2% died and others had moved within (~7%) or outside (~10%) the 
community.  Among those still resident, in Zambia 71% of men and 72% of women, and in SA 58% of men and 69% of women, were taking ART by the end of Round 1.
Conclusions: Delivery of a home-based combination HIV intervention package conferred a substantial increase in population level ART coverage by the end of Round 1. The 
increase may be ongoing, as more adults link to HIV care, and as health promotion messages of universal treatment become more widely understood and accepted.

115  Optimising South Africa’s HIV Response: Results of the HIV and TB Investment Case 
Calvin Chiu1; Gesine Meyer-Rath2; Leigh F. Johnson3; Tom Sumner4; Teresa Guthrie5; Yogan Pillay6; Fareed Abdullah7; Eva Kiwango8; for the South African HIV and TB Investment Case 
Task Team and Steering Committee  
1Univ of the Witwatersrand, Johannesburg, South Africa; 2Boston Univ, Boston, MA, USA; 3Univ of Cape Town, Cape Town, South Africa; 4London Sch of Hygiene & Trop Med, London, UK; 
5Guthrie Hlth Financing Consult, Cape Town, South Africa; 6Natl Dept of Hlth, Pretoria, South Africa; 7South African Natl AIDS Council, Pretoria, South Africa; 8UNAIDS-South Africa, Pretoria, 
South Africa 
Background: South Africa’s burden of disease due to HIV and TB is large, as is the public sector response. We were tasked by the South African government, the main funder of the 
HIV and TB programmes, to recommend the optimal mix of interventions to reach national and global HIV and TB targets under limited funding.
Methods: After a detailed review process, we selected 27 interventions, 9 factors increasing their technical efficiency, and 13 structural enablers impacting on HIV and/ or TB, 
and parameterised an integrated suite of models including Thembisa, a local HIV transmission model, TIME Impact, a Spectrum-based TB transmission model, and a cost model. 
For HIV, we analysed the cost effectiveness of the programme at baseline and at current government targets, and developed novel optimisation methodology to identify the 
most cost-effective combination of interventions under two scenarios: a) the current budget envelope and b) the UNAIDS 90-90-90 targets. We combined each of these with two 
different TB scenarios: a) baseline and b) the TB 90-90-90 targets. Cost effectiveness was measured as cost per life-year saved over 20 years.
Results: Current government policy is relatively efficient but can be further improved (see Table). Under the current budget, the HIV programme could be optimised by scaling up 
cost-saving interventions (increasing condom availability and access to male medical circumcision and implementing social and behavioural change communication programmes 
that focus on increasing HIV testing uptake and discouraging multiple sexual partners) and spending the money thus saved on further scaling up ART. None of the technical 
efficiency factors except adherence clubs and home-based ART provision were found to be cost saving, and none of the examined structural enablers were able to compete with 
the other interventions on the basis of HIV endpoints- though both might be needed to reach the 90-90-90 targets. Results differ by province and district. Regarding the TB 
programme, targets will not be reached with HIV prevention and treatment alone; for this, a comprehensive package of TB and HIV prevention, intensified case finding, diagnosis 
and high quality treatment is required.
Conclusions: Overall, the total cost of the HIV programme will increase regardless of the choice of interventions, but this cost could decrease in the next 10 to 15 years. The total 
cost of the TB programme however could be reduced after only 5 years of high investments in both the HIV and TB programmes.

 

116  Virologic Efficacy of ART Begun at High CD4+ Counts via Streamlined Care in East Africa 
Dalsone Kwarisiima1; Vivek Jain2; Asiphas Owaraganise3; Florence Mwangwa3; Dathan Byonanebye4; James Ayieko5; Maya Petersen6; Diane V. Havlir2; Moses R. Kamya; for the SEARCH 
Collaboration  
1Makerere Univ-Univ of California San Francisco Rsr Collab, Kampala, Uganda; 2Univ of California San Francisco, San Francisco, CA, USA; 3Infectious Diseases Rsr Collab, Kampala, Uganda; 
4Makerere Univ Coll of Hlth Scis, Kampala, Uganda; 5Kenya Med Rsr Inst, Kisumu, Kenya; 6Univ of California Berkeley, Berkeley, CA, USA 
Background: Overwhelming evidence supports ART for persons with high CD4 cell counts. However, treatment outcomes for adults with high CD4 counts in rural Africa have not 
been studied in large geographically diverse populations. We determined 48 week safety, retention in care, and viral suppression in adults with CD4≥350 in rural clinics in Uganda 
and Kenya using a nurse-driven streamlined ART delivery system.
Methods: At 16 rural Ugandan and Kenyan clinics (SEARCH Study: NCT01864603) all HIV+ individuals were offered ART (TDF/FTC+EFV) regardless of CD4+ count. We studied 
adults (≥15 years) with CD4≥350 who initiated ART from June 2013-June 2014. Streamlined care included: (1) nurse-driven triage and visits focused on symptom-based ART 
toxicity screening, (2) on-site nurse referral of complex cases to a physician, (3) a patient-centered care system, fostering a welcoming/supportive environment, (4) viral load (VL) 
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measurement and structured VL counseling, (5) provision of 3 months’ ART refills, and (6) appointment reminders and patient tracking. Patients had visits at baseline, week 4 and 
12, then every 12 weeks. VL was assessed at baseline, 24 and 48 weeks, along with basic safety laboratory tests, and 48-week virologic suppression was calculated as the % of 
persons with a measured week 48 VL ≤500 copies/mL (complete case analysis).
Results: Overall, 964 HIV+ adults with CD4≥350 initiated ART. Median age was 33 years, 66% were female, median baseline CD4 was 607 cells/uL (IQR, 486-787/uL), and 
median baseline VL was 3.80 log copies/mL. At week 48, 874/964 (91%) of patients were retained (2 died, 28 moved, 8 withdrew, and 52/964 [5%] were lost to follow-up).  Viral 
suppression was achieved in 748/800 (94%) with measured VL. Overall, grade III/IV clinical or laboratory adverse events (AE) were rare: 79 occurred in 63/964 (6.5%) patients. Top 
clinical AEs were fever (n=7) and dizziness (n=4). The most common laboratory AE was neutropenia (n=16, all asymptomatic). Overall, 9/964 (0.9%) persons switched ART from 
EFV to RTV/LPV (n=2 for dizziness, n=2 for gynecomastia, and n=5 for other reasons).
Conclusions: We found high viral suppression, retention in care and safety of ART delivered via a streamlined care system in East African adults with high CD4+ cell counts. These 
results amplify growing evidence that ongoing expansion of ART to asymptomatic adults with high CD4+ counts can be accomplished in rural resource-limited Sub-Saharan clinics 
using efficient, nurse-driven care models.

117  HIV Mortality by Care Cascade Stage and Implications for Universal ART Eligibility 
Eran Bendavid1; Anna Bershteyn2; Andrew Boulle3; Jeffrey W. Eaton4; Timothy Hallett4; Daniel J. Klein2; Jack J. Olney4; Andrew N. Phillips5; Emma Slaymaker6; for the HIV Modelling 
Consortium Writing Group on ART Eligibility Guidelines 
1Stanford Univ, Stanford, CA, USA; 2Inst for Disease Modeling, Bellevue, WA, USA; 3Cntr for Infectious Disease Epi and Rsr, Cape Town, South Africa; 4Imperial Coll London, London, UK; 5Univ 
Coll London, London, UK; 6London Sch of Hygiene & Trop Med, London, UK 
Background: A decade after the scale up of ART in southern and eastern Africa, mortality rates among HIV-positive adults remain 3-6 times higher than in HIV-negative adults. 
Prioritising interventions for improving HIV care requires information about the care stages where most deaths arise, and thus where the greatest gains could be made. Immediate 
ART eligibility may fundamentally reshape the care cascade by removing the ‘pre-ART care’ stage where high dropout has been documented.
Methods: We reviewed empirical data and mathematical modelling estimates about mortality across stages of HIV care. Empirical estimates came from linked clinical and vital 
registration data from Western Cape, South Africa, and population cohorts in Uganda, Malawi, and South Africa. We used four mathematical models calibrated to HIV epidemics 
and care and treatment utilization in Rwanda, Kenya, Malawi, and South Africa. Models estimated the distribution of HIV deaths occurring at each stage of care and projected this 
over the next decade assuming continuation of current patterns of HIV care uptake and retention. Three models simulated the effects of changing guidelines to immediate ART 
initiation for all patients linked to care, assuming that retention would be similar to current levels.
Results: Only 10–30% of HIV-related deaths are estimated to occur among patients who are continuously on ART for 6 months or more. At present, the majority of HIV deaths 
occur among patients who did not initiate ART (Figure). Patients disengaging from ART have a high mortality rate, and models show that this will account for an increasing and 
substantial share of HIV deaths (21–44% in 2025). Assuming continuation of current care patterns, models projected that between 9% and 22% of HIV deaths from 2016–2025 
would occur among patients who had linked to care but never initiated ART. Immediate ART initiation could reduce HIV deaths by between 6–14% over 2016–2025, mostly due to 
removing the opportunities to disengage before treatment initiation. 
Conclusions: Even in settings with high ART coverage, the majority of HIV-related deaths are likely to continue to be among patients who are not on ART, rather than patients who 
are stable on ART. Programmes should continue to prioritise interventions to link and retain patients to and on ART. Universal eligibility for ART initiation may bring substantial 
benefits through the simplification in the care cascade.
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118  Trends in ART Discontinuation by Age in Malawi, 2004–2014 
Catrina A. Mugglin1; Andreas Haas1; Joep van Oosterhout2; Frank Chimbwandira3; Lyson Tenthani1; Malango Msukwa4; Oliver Gadabu5; Janne Estill1; Matthias Egger6; Olivia Keiser1 
1Inst of Social and Preventive Med, Univ of Bern, Bern, Switzerland; 2Dignitas Intl, Zomba, Malawi; 3Malawi Ministry of Hlth, Lilongwe, Malawi; 4Inst of Social and Preventive Med, Univ of 
Bern, Lilongwe, Malawi; 5Baobab Hlth Trust, Lilongwe, Malawi; 6Univ Hosp Bern, Bern, Switzerland 
Background: In Malawi, the number of people alive on antiretroviral therapy (ART) increased from 10,761 in 2004 to 521,319 by the end of 2014. Long term outcomes remain 
incompletely understood. We analysed time trends of ART discontinuation rates across all age groups.
Methods: Our prospective cohort analysis of individual patient data from 20 large health care facilities with an electronic medical record (EMR) system in central and southern 
Malawi included data from all patients who started ART for the first time between 2004 and 2014. Follow-up time was split by age (10 groups, see Figure), calendar period 
according to changes in ART guidelines (4 periods, see Figure), and time since start of ART (<1 year, ≥1 year). We calculated time from ART initiation to discontinuation due 
to death, loss to follow-up (LTFU) or any other reason, or to database closure, whichever came first. LTFU was defined as patients not seen for >150 days after the first missed 
appointment. Patients with documented transfer out were excluded. Discontinuation rates and 95% Poisson confidence intervals were calculated per 1,000 person-years of 
follow-up (PYFU).
Results: Of 127,316 individuals included in the analysis 62% were female and the median age was 32 years. During 161,112 PYFU there were 75,472 discontinuation events (6,660 
deaths, 68,685 LTFU, 127 other). Median follow up time for the ≥ 1 year analysis was 2.7 years (range 1-8 years). The Figure shows discontinuation rates by age and time period. 
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Rates were much higher (202–5234 events/1,000 PYFU) in the first year of ART than later on (35-475/1,000 PYFU). Discontinuation rates improved over calendar periods and the 
implementation of new ART guidelines, particularly during the first year of ART. Rates were highest for adolescents (15-24 years of age) and children (0-3 years). Although the peak 
in adolescence was evident in all calendar periods, it decreased over time. Rates were similar for female and male patients across all age groups. After excluding women on Option 
B+, the peak in female adolescents discontinuing treatment in the first year of ART almost disappeared (data not shown).
Conclusions: Discontinuation rates have improved dramatically over time but remain high in children and adolescents, particularly during the first year of ART. Future 
interventions should focus on retention of children and women on Option B+ in the first year of ART.

 

119  Option B+: A Stepping Stone to Universal Treatment 
Andreas Jahn, Ministry of Hlth, Lilongwe, Malawi 
Malawi has an estimated 1.1 million HIV infected population. Extreme financial and health system constraints have catalysed the development of highly standardized and 
simplified national guidelines and monitoring tools for HIV management. The program has relied on nurses for clinical staging and ART initiation since 2005. Quarterly supervision 
for all PMTCT/ART sites has been key for safe implementation of task shifting and decentralization to peripheral health centres.
In 2010, improved program data systems revealed low PMTCT coverage, attributed to unreliable CD4 count access, complex protocols and erratic supply of test kits and PMTCT 
ARVs. Option B+ was developed to address these challenges in the face of high pediatric HIV burden, short birth intervals and long breastfeeding. Implementation began in 
July 2011. Over 5000 health worker were retrained and the number of PMTCT/ART sites doubled to 595 within 9 months. The test & start policy for all HIV infected pregnant and 
breastfeeding women has led to a 47% increase in new ART initiations each quarter. By the end of 2015, 85,000 pregnant and 30,000 breastfeeding women had begun ART. ART 
population coverage among women increased rapidly, and half of all HIV infected women getting pregnant were already on ART.
Option B+ uptake and retention varies greatly between sites. Routine program data probably misclassify a considerable proportion of transferring patients as lost to follow-up. 
Operational studies from Malawi suggest that good public education and individual patient preparation/support are key for high uptake and retention among asymptomatic 
patients who may not see immediate health benefits from ART. ART start on the day of diagnosis has been successfully implemented under these conditions.
Malawi has refocused its HIV testing program and added several quality assurance mechanisms to reduce the risk of starting lifelong ART based on an inaccurate HIV rapid test 
result.
The routine system for quantification, ordering and distribution of essential medicines remains too weak and unresponsive to ensure uninterrupted supplies and to account for 
high value drugs such as ARVs. Malawi has built a highly efficient central supply management system for HIV commodities based on site level stock and service data verified during 
supervision.
Based on lessons learnt, Malawi will start a universal test & start policy for all PLHIV in 2016 and treatment coverage will approach the 90-90-90 target by 2020.

120  Missing But in Action: Where Are the Men? 
Helen Ayles, London Sch of Hygiene & Trop Med, London, UK 
In Sub-Saharan Africa men are under-represented at all stages in the cascade of HIV care. Men have a lower uptake of HIV testing, access care at later stages than women and 
have higher mortality than women. To realise the global targets of 90:90:90 we need to do much more to find men. In addition unless we reach near universal access we cannot 
hope to have any impact on reducing HIV incidence and ultimately stopping the HIV epidemic. From published and unpublished literature the gaps where men are failing to attain 
the 90:90:90 targets will be described and  possible reasons for this will be discussed. In particular data will be presented from the HPTN 071 trial of combination prevention and 
universal test and treat where population level estimates of coverage in men is available in 21 communities in Zambia and South Africa. Various initiatives have been tested to 
improve the involvement of men at each stage of the treatment and prevention cascades. Some of these will be reviewed and the evidence of effect analysed. In order to reach 
universal coverage of HIV interventions, in generalised epidemics such as in sub-Sharan Africa, much more attention must be paid to men and their specific needs. If we fail to 
understand the barriers to accessing HIV care for men we will fail in our goal of ending the HIV epidemic.

121  Antiretroviral Therapy for Life: Understanding and Improving Retention 
Elvin H. Geng, Univ of California San Francisco, San Francisco, CA, USA 
Retention in HIV care can be thought of as the dynamic fit between the demand for treatment, as determined by a patient’s psychological, social, and economic characteristics, 
on the one hand and the accessibility, quality, and efficiency of health systems suppling HIV services on the other. Although recognition of the critical role of retention has led 
to rapid growth of research in this area, further insights depend on addressing both practical and conceptual barriers.  First, while numerous studies have shown high rates of 
missed visits and loss to follow-up, greater clarity about retention requires both better data and different data.  Documenting outcomes among patients ostensibly “lost” in 
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clinic-based administrative records, for example, can reveal the extent to which undocumented deaths (including deaths among patients who were well engaged) as well as “silent 
transfers” (undocumented movement across clinic settings) contribute to attrition in a particular setting.  In addition, patient-provider communication and quality of care itself 
represent critical but under-explored dimensions of retention.  Second, diverse barriers to retention have been documented in the literature and include depression, stigma, work 
demands, and long waiting times at clinic among many others.  Application of qualitative and causal methodologies can elucidate the causal relationships between these factors, 
retention, and downstream outcomes such as productivity and HIV RNA suppression.  Insight into this complex behavioral “anatomy” of retention can inform “retention 2.0” 
interventions.  For example, exciting approaches seek to enhance patient activation, leverage social capital, and apply behavioral economics to create greater and more consistent 
demand for treatment.  Health systems are evolving to use community based delivery strategies, mHealth and peers to enhance the accessibility, efficiency and quality of the 
supply of care.  In addition, adaptive approaches offer the promise of “personalized public health.” Adaptive approaches and seek to minimize expenditures where less is sufficient 
(optimizing efficiency), but intensify where more is needed (optimizing effectiveness).  Insights from implementation science such as standardization of intervention specification, 
routine use of mixed methods, attention to implementation outcomes, and elucidating mechanisms to inform transportability can strengthen the next generation of research on 
retention in HIV care.

122  Innovations in Antiretroviral Therapy Delivery 
Anna Grimsrud, IAS, Cape Town, South Africa 
In September 2015, WHO announced “Treat all” recommending antiretroviral viral therapy (ART) for everyone living with HIV.  The most recent UNAIDS estimates suggest that 15.8 
million people are accessing ART and 36.9 million people globally are living with HIV.  If we are to reach the ambitious “90-90-90” targets and more than double the treatment 
cohort, innovations in ART delivery are needed. There are a growing number of examples of differentiated models of ART delivery that provide quality, patient-centred care and 
in turn, free up the capacity of the health care system to support those most in need.  Examples from the field will be presented, alongside data of their effectiveness, evidence of 
their broader implementation and some insights on what may be needed to support expansion and inclusion in national guidelines.  While the principles of differentiation have 
primarily focused on simplifying models of care for the “stable” patient, the case will be made for their application across other groups of patients, in different contexts and for all 
sub-populations. Global funders, normative agencies, implementers and civil society acknowledge that innovations to service delivery are urgently required.  However, questions 
remain about how to ensure quality care to the millions of people living with HIV, to what extent differentiated models lead to efficiency gains, and how models of ART delivery can 
support the HIV continuum of care and other chronic diseases.

123  Visceral Adiposity in the Modern HIV Treatment Era 
Grace A. McComsey, Case Western Reserve Univ, Cleveland, OH, USA 
Lipohypertrophy or gains in fat depots, the most concerning of which being visceral abdominal and ectopic fat, occur commonly after the initiation of treatment for chronic 
illnesses including HIV infection. Although incidence of lipoatrophy or peripheral fat loss was drastically attenuated by the avoidance of thymidine NRTI agents, a different picture 
is surfacing for lipohypertrophy.  Recent data revealed that accumulation of visceral fat occur occurring with contemporary antiretroviral regimens perceived to be metabolically-
friendly.  These central fat changes are clinically important as they can predispose to cardiovascular disease and could have devastating consequences on quality of life, and 
importantly have been shown to predict mortality. There are limited data on the pathogenesis of central fat accumulation, and the advent of these changes with all antiretroviral 
classes should make us question the importance of HIV itself, directly or indirectly thru inflammation and immune activation.  Associations with viral-specific factors will be 
therefore emphasized, and discussions of potential mechanisms will include specific dietary factors that could have major impact on gut barrier integrity. Finally, strategies to 
prevent or treat visceral fat accumulation will be discussed. 

124  NAFLD and NASH in HIV Infection 
Elizabeth C. Verna, Columbia Univ, New York, NY, USA 
Liver disease is a leading cause of morbidity and mortality among persons with HIV, and in this era of safer and more effective hepatitis C therapy, non-alcoholic fatty liver disease 
(NAFLD) may emerge as the most common liver disease in this population.  For a variety of reasons, NAFLD is extremely common in patients with HIV, and may be more likely to 
progress to its more ominous forms, including steatohepatitis (NASH) and NAFLD-related fibrosis or cirrhosis.  Significant work has been done to identify mechanisms of NAFLD 
formation, including the influence of intestinal permeability as well as metabolic and immunologic factors, all which may be of particular importance in patients with HIV. Current 
treatment strategies are largely based upon modification of NAFLD risk factors, however several drugs are now being studied to assess both reduction in hepatic steatosis as well 
as reversal of fibrosis. Thus it is increasingly important for clinicians to accurately identify and stage patients with NAFLD in order to determine prognosis and evaluate them for 
available and future treatments.

125  Immunopathogenesis of Metabolic Complications in Treated HIV Infection 
Suzanne M. Crowe, Burnet Inst, Melbourne, Australia 
Despite effective antiretroviral therapy (ART), HIV-infected individuals remain at higher risk than the general population for several morbidities including metabolic complications.  
While innate immune activation declines during suppressive ART, it also persists in many individuals and may contribute to these metabolic complications.  HIV persistence, 
microbial translocation, and co-infections may all contribute to persistent macrophage activation in tissues as well as both local and systemic inflammation. These immunologic 
perturbations may contribute to the risk of metabolic diseases as described in the other talks of this session. In some cases, metabolic derangements including oxidized 
lipoproteins may further contribute to immune activation and the inflammatory state.  These processes may highlight several potential interventional targets to decrease the risk 
of metabolic complications in treated HIV infection.  

126  What Exactly Does Antiretroviral Therapy Do to Bone? 
Patrick Mallon; for the UCD HIV Molecular Research Group, Univ Coll Dublin, Dublin, Ireland 
Both low bone mineral density (BMD) and fractures are prevalent in people living with HIV, with HIV an independent risk factor for low BMD in some studies. In addition, there is a 
well established association between exposure to antiretroviral therapy (ART) and loss of BMD, largely limited to the first year after initiation of either first-line or second line ART 
in viraemic patients. Although the extent of BMD loss varies depending on the ART regimen used, that the effect occurs with all ART suggests a role for both ART and host response 
to ART in its pathogenesis, with a temporary uncoupling of bone metabolism leading to discreet losses of BMD as a viable underlying explanation.
The pathogenesis underlying development of low BMD and ostoeporosis in HIV is complex, with systemic effects from immunological and virological changes, disruptions to 
vitamin D metabolism and subclinical renal dysfunction all potentially implicated. Once the initial bone loss with ART initiation has occurred, the relative contribution of specific 
ART when compared to other factors to ongoing bone health remains debated, with signifcant gaps remaining in our knowledge of the natural history of changes in BMD, changes 
in underlying bone quality and ultrastructure and the association between these factors and fracture prevalence, type and severity, particularly in the setting of a persistently high 
bone turnover state.
Addressing these gaps should be a major research focus in an ageing population to prevent fractures, with innovative interventions focused on preserving bone health through 
optimising vitamin D status and exploratory use of bisphosphonates at ART initiation currently underway.

Oral Abstracts



CROI 2016 49

Oral Abstracts Abstract Listing

127  Visualizing the Early Events of Antigen Recognition by B Cells 
Facundo Batista, Francis Crick Inst, London, UK 
B lymphocytes form an integral part of the immune system via the production of specific antibodies and by establishing immunological memory enabling a swift an effective 
response to pathogenic assault. To fully understand the processes whereby this is achieved, it is essential to gain a comprehensive understanding of the events involved in B 
cell activation and antibody production. This is initiated by the encounter with and acquisition of cognate antigen by the B cell receptor (BCR); processes occurring primarily in 
secondary lymph nodes (SLOs) such as the lymph node (LN) and which are regulated by complex systems. The functionality of these systems is strictly dependent on maintaining 
the architecture of the SLOs. During this talk I will describe how the LN structure enables the early encounter of B cells with antigen. Antigenic properties such as the size and 
nature of the pathogen affect the specialized lymph node antigen delivery systems that exist in readiness to deliver pathogen-derived antigen to B cells. This variability in the 
types of encounter enables the most appropriate response for that particular antigen to occur, giving the maximal protection to the host. Lastly, the consequences of the disruption 
of the LN architecture on the immune response will also be described. Its critical role in the immune response is evident following infection, which causes a temporary disruption in 
the cellular organization of lymphoid organs leading to a reduction in immune responses against subsequent challenge until such time as the LN architecture is restored. 

128  Are Follicular Dendritic Cells a Reservoir for HIV? 
Michael C. Carroll, Harvard Univ, Boston, MA, USA 
Lymph nodes (LN) which are the sentinels of the immune system, are the site where lymphocytes engage cognate antigen and become activated. How antigen localizes to the 
lymph node and is “seen” by B and T cells is still not entirely clear; although it is apparent that follicular dendritic cells (FDC) are essential for retention of B cell antigens in germinal 
centers.  Recently, we identified a novel mechanism whereby FDC take-up complement opsonized immune complexes (IC) via the CD21 receptor and cycle the complexes in a 
non-degradative endosomal compartment (Heesters et al 2013 Immunity). Early studies identified Human Immunodeficiency Virus (HIV) viral particles associated with FDC in the 
B cell follicles; where they are bound via complement receptor 2 (CD21) and/or Fc Receptors; but are not thought to become productively infected. Whether FDC act as a reservoir 
for infectious virus has been debated in the literature for over two decades. We propose that FDC retain infectious HIV virus similar to that identified for complement opsonized 
IC. Despite the success of antiretroviral therapy (ART), it does not cure HIV as discontinuation of treatment results in viral rebound. We found that human FDC isolated from LNs of 
patients on ART retain infectious HIV within a non-degradative cycling compartment and transmit infectious virus to uninfected CD4+ T cells in vitro. Importantly, treatment of the 
HIV+ FDC with soluble complement receptor 2 Ig fusion protein (sCD21-Ig) purges the FDC of HIV virions and prevents viral transmission in vitro. Our results provide an explanation 
for how FDC can retain infectious HIV for extended periods and suggest a therapeutic strategy to limit this potential viral reservoir in HIV+ individuals.

129  Imaging Lymphoid Tissues to Understand Viral Persistence and Impaired Function 
Jacob D. Estes, Frederick Natl Lab, Leidos Biomed Rsr, Frederick, MD, USA 
A primary obstacle to curing HIV infection is the early establishment of long-lived viral reservoirs from which infection rebounds if antiretroviral therapy (ART) is interrupted. 
There is currently considerable effort directed to devising strategies to eliminate or greatly reduce these reservoirs so it would be possible to discontinue ART for extended or 
indefinite periods of time, referred to as a functional cure. To date, these strategies have largely been assessed by monitoring changes in T cell HIV reservoirs from peripheral 
blood (PB), but the lymphoid tissues (LT) are the major tissue compartments where latently and persistently infected cells reside and infectious virus persists on the follicular 
dendritic cell network (FDCn) in lymphoid follicles. Because HIV is primarily a disease of lymphoid tissues, a detailed understanding of HIV reservoir establishment and persistence 
is particularly difficult to study in humans but can be readily studied in SIV nonhuman primate (NHP) models. These NHP models have been invaluable in understanding the timing 
of viral seeding, viral dynamics and compartmentalization, and cell populations involved in viral persistence within LTs. These studies have highlighted B cell follicles in viral 
persistence both before and during ART, with infected TFH cells and viral particles bound to the FDCn as potentially important cells harboring infectious virus.  Novel strategies to 
purge virus from these tissues may be hindered by the pathologic damage to these immune organs induced by persistent chronic inflammation and immune activation, which 
leads to a profound impairment of normal lymph node function. Adjunctive strategies to reverse LT damage will likely need to be considered to realize the full potential of HIV cure 
therapeutic approaches, which will need full access to these important immune organs where most HIV reservoirs reside.

130  The Lymph Node, Cytotoxic T cell, and HIV/SIV Infections 
Elizabeth Connick, Univ of Colorado, Denver, CO, USA 
HIV-specific CTL partially, but incompletely suppress virus replication in most infected individuals. Multiple mechanisms have been invoked to explain the failure of CTL to fully 
suppress virus replication including numerical and functional deficiencies. Whether there is an immune privileged site that is impervious to CTL has not been fully explored. In 
asymptomatic disease, HIV replication is concentrated in T follicular helper cells (TFH) located within B cell follicles (F) of secondary lymphoid tissues including lymph nodes, 
spleen, and GALT. In lymph nodes from untreated people, HIV-specific CTL fail to accumulate within F. In the SIV-infected rhesus macaque model, virus replication during chronic, 
asymptomatic disease is similarly concentrated in F of all lymphoid tissues and SIV-specific CTL fail to accumulate in large numbers. Compartmentalization of virus replication 
within lymphoid tissues appears related to CTL distribution. Frequencies of virus-specific CTL in F and extrafollicular (EF) compartments of lymph node and spleen of SIV-infected 
macaques predict SIV RNA+ cells within these compartments. In simian AIDS, when CTL are often numerically deficient, the follicular concentration of virus replication is 
attenuated. In acute infection, prior to when CTL exert substantial effects on virus replication, as well as in chronically infected animals after CD8 depletion, SIV RNA+ cells are 
wide spread and not concentrated in F. Thus, EF cells are capable of replicating virus, but virus replication is efficiently suppressed in them when CTL are present. Substantial 
differences in perforin or granzyme B expression are not evident between F and EF CTL in chronic SIV infection. Frequencies of SIV RNA+ cells increase modestly within F after CD8 
depletion, suggesting that the few CTL present in F exert antiviral activity. Few SIV-specific CTL express the follicular homing molecule CXCR5 in the absence of the extrafollicular 
retention molecule CCR7, which likely accounts for their failure to home to B cell follicles and suppress virus replication. Thus, B cell follicles are immune privileged sites that shield 
TFH from CTL killing and are exploited by HIV and SIV, and likely other infections and malignancies. Strategies to induce migration of virus-specific CTL into B cell follicles, such as 
CTL transduction with CXCR5, could lead to improved viral control and possibly a functional cure for HIV. 

131  Tuberculosis: Why Do I Have to Take So Many Pills? 
Eric J. Rubin, Harvard Sch of PH, Boston, MA, USA 
Tuberculosis has two characteristics that are central to the therapy of disease and the prevention of spread.  One, latency, or infection without clinically apparent disease, 
creates a large reservoir from which new cases of TB can appear and spread.  The other, the slow response of active disease to treatment, creates a need for a large and expensive 
infrastructure to ensure completin of drug therapy.  While both of these issues have long been recognized, new insights suggest possible underlying mechanisms and, perhaps, 
new strategies to subvert each of these problems.

132  The Evolving Epidemiology of HIV Infection in Persons Who Inject Drugs: Indiana 2015 
John T. Brooks, CDC, Atlanta, GA, USA 
This session is directed to clinicians and scientists interested in the evolving epidemiology of HIV infection among persons who inject drugs.  It is assumed participants are familiar 
with the principles of HIV transmission, its control, and the epidemiology of HIV infection in the United States. At completion of the session, participants will understand how to 
prevent potential outbreaks of HIV infection among new populations of persons who inject drugs, and to recognize and respond to an outbreak should one occur.
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HIV infections attributable to injection drug use in the U.S. have declined steadily since the early 1990s and have accounted for less than 8% of all diagnosed infections since 2010. 
In early 2015, public health workers serving a small rural Indiana community (adult population approximately 3,100) detected an outbreak of HIV infections within a network of 
persons who injected drugs. The ensuing investigation identified over 180 new HIV infections that had mostly occurred since mid-2014. Controlling the outbreak demanded a large 
and coordinated response by county, state and federal partners working closely with the community and other stakeholders. Fueled by the growing national epidemic of opioid 
drug abuse, injection drug use – heralded by viral hepatitis C infections – is spreading among populations not previously considered to be at high risk of HIV infection. Clinicians 
and public health authorities will need to work together with policy makers and at-risk communities to prevent similar future HIV outbreaks as the context of injection drug use in 
the U.S. evolves.

133  Type 1 Interferon Resistance Is a Hallmark of Mucosally Transmitted HIV-1 
Frederic Bibollet-Ruche1; Shilpa Iyer1; Ronnie Russell1; Andrew G. Smith1; Christiana M. Shaw1; Yingying Li1; Timothy Decker1; George M. Shaw2; Persephone Borrow3; Beatrice Hahn1  
1Univ of Pennsylvania, Philadelphia, PA, USA; 2Perelman Sch of Med, Univ of Pennsylvania, Philadelphia, PA, USA; 3Univ of Oxford, Oxford, UK 
Background: Mucosally transmitted founder (TF) viruses are more resistant to the antiviral effects of type 1 interferons (IFNs) than HIV-1 strains that predominate during chronic 
infection. To determine whether IFN-resistant viruses are specifically selected during the HIV-1 transmission process, we generated viral isolates by limiting dilution of both plasma 
and genital fluids of epidemiologically linked transmission pairs and examined their relative IFN resistance.
Methods: Plasma was collected from the chronically infected donor (CD) and acute recipient (AR) of transmission pairs (n=7); donor genital secretion samples (cervico-vaginal 
lavage or semen) were available for 3 of these pairs. Plasma and the non-cellular fraction of genital secretions were incubated with activated CD4+T-cells to generate limiting-
dilution isolates. The infectivity of each virus isolate was determined in the TZM-bl assay. IFNα2 sensitivity of each isolate was analyzed by determining the IC50 in primary CD4+ 
T-cells. Env content was determined using a modified ELISA to quantify gp120.
Results: We obtained a total of 283 single-genome derived isolates, 191 from CDs and 92 from ARs. Plasma isolates from CDs were significantly more sensitive to type I IFNs than 
isolates derived from the genital secretions (mean IC50 45 U/ml and 92 U/ml respectively, p <0.0001). In all transmission pairs, isolates derived from ARs were significantly more 
IFN resistant (mean IC50 215 U/ml, p <0.0001) than isolates derived from plasma or genital secretion of CDs.  AR isolates replicated to higher titers than CD isolates in the absence of 
IFN (p <0.0001), and unlike most donor isolates, were not fully inhibited at maximal IFNα2 concentrations.  In CD, the IFNα2 IC50 of isolates positively correlated with virus particle 
infectivity (p <0.0001) and negatively correlated with the replication potential in CD4+ T-cells (p <0.0001). Additionally, AR isolates had significantly higher Env content per virus 
particle compared to CD isolates (p <0.0001) yet Env content was not correlated with IFNα2 IC50 (p=0.09). 
Conclusions: Viruses circulating in plasma and sexual secretions of chronically infected individuals exhibit a wide range of IFN resistance, and are generally more IFN sensitive 
than TF viruses.  IFN-resistant viruses are specifically selected from a pool of biologically diverse viruses during mucosal HIV-1 transmission. 

134  Expression and Potency of IFNa Subtypes in an Ex Vivo Model of Acute HIV-1 Infection 
Mario L. Santiago1; Michael S. Harper1; Kejun Guo1; Kathrin Gibbert2; Eric L. Lee1; Stephanie M. Dillon1; Martin D. McCarter1; Kim J. Hasenkrug3; Ulf Dittmer2; Cara Wilson4  
1Univ of Colorado Anschutz Med Campus, Aurora, CO, USA; 2Univ of Duisburg-Essen, Essen, Germany; 3NIAID, NIH, Hamilton, MT, USA; 4Univ of Colorado Hosp, Aurora, Aurora, CO, USA 
Background: HIV-1 is transmitted primarily across mucosal surfaces and rapidly spreads within the intestinal mucosa during acute infection. The type I interferons (IFNs) likely 
serve as a first line of defense, but the relative expression, antiviral properties and effector mechanisms utilized by the 12 IFNα subtypes against HIV-1 infection of mucosal tissues 
remain unknown.
Methods: We evaluated the expression of all IFNα subtypes in HIV-1-exposed plasmacytoid dendritic cells by next-generation sequencing (NGS). The relative antiviral potency 
of each IFNα subtype against HIV-1 (BaL) and Transmitted/Founder HIV-1 strains CH40, CH58 and CH470 were determined ex vivo using the human intestinal Lamina Propria 
Aggregate Culture (LPAC) model (Steele et al, Retrovirology 2014). Gene expression levels of restriction factors Mx2, tetherin and APOBEC3 were evaluated in purified LP CD4 T cells. 
Virion infectivities were determined by computing the ratio of infectious titer using the TZM-bl assay and virus particle levels by p24 ELISA. G-to-A mutation rates were evaluated 
by NGS.
Results: IFNα subtype transcripts from the centromeric half of the IFNA gene complex, particularly IFNα1, 5, 8, 14 and 2, were highly expressed in pDCs following HIV-1 exposure. 
There was an inverse relationship between IFNA subtype expression and potency. IFNα8, IFNα6 and IFNα14 were the most potent in restricting HIV-1 infection. IFNα2, the clinically-
approved subtype, and IFNα1 were both highly expressed but exhibited relatively weak antiviral activity. The relative potencies correlated with binding affinity to the type I IFN 
receptor and the induction levels of HIV-1 restriction factors Mx2 and Tetherin/BST-2 but not APOBEC3G, D and F. However, despite the lack of APOBEC3 transcriptional induction, 
the higher relative potency of IFNα8 and IFNα14 correlated with stronger inhibition of virion infectivity, which is linked to deaminase-independent APOBEC3 restriction activity. By 
contrast, both potent (IFNα8) and weak (IFNα1) subtypes significantly induced HIV-1 GG-to-AG hypermutation.
Conclusions: The results unravel skewed gene expression and non-redundant functions of the IFNα subtypes against HIV-1 infection, with strong implications for HIV-1 mucosal 
immunity, viral evolution and IFNα-based functional cure strategies.

135  Novel Mechanism of Interferon Restriction of HIV-1 in Humans 
Ramy El-Diwany1; Michael Chattergoon1; Justin R. Bailey1; Stuart C. Ray1; Sarah J. Wheelan1; Joel N. Blankson1; Robert Siliciano2; David L. Thomas1; Ashwin Balagopal1  
1Johns Hopkins Univ Sch of Med, Baltimore, MD, USA; 2Howard Hughes Med Inst, Baltimore, MD, USA 
Background: Type 1 interferons are critical to control of SIV and HIV-1.  However, with several notable exceptions such as MX2, we do not know which of the hundreds of 
interferon-stimulated genes (ISGs) restrict HIV-1 replication. We hypothesized that the administration of interferon alfa to HIV-1 infected humans would reduce HIV-1 RNA by 
inducing expression of restriction factors in activated T cells, where HIV-1 chiefly replicates.
Methods: HIV-1 kinetics were measured in plasma from 19 human subjects with untreated HIV-1 infection after administration of weight-based peginterferon alpha 2b (IFN). 
We purified HIV-1 permissive cells (CD38+/HLA-DR+/CD4+/CD3+ lymphocytes, or activated CD4+ T-Cells) from peripheral blood mononuclear cells by FACS sorting before and 
after IFN. mRNA abundance was quantified using paired end RNAseq.  Alignments were performed with RSEM and differential expression was calculated using EBseq. Genes were 
discarded that had uncertain probabilities of equal expression (PPEE<0.95) or differential expression (PPDE<0.95) in the majority of subjects, after false discovery rate correction 
(FDR<0.05). ISGs were identified individually from the remaining genes by paired t test if they showed significant induction with IFN, adjusting for multiple comparisons. 
Spearman rank-correlations were performed between fold-changes of newly defined ISGs and HIV-1 RNA decline at 72 hours.  Genes whose induction correlated with plasma HIV-1 
RNA decline and that had not been previously described for HIV-1 were validated in vitro.
Results: There were 99 ISGs differentially expressed in the activated CD4+ T cells of ≥11/19 participants.  Of those 99, 13 were also strongly correlated with the resultant reduction 
in plasma HIV-1 RNA. Included were expected ISGs (e.g.s, MX2, APOBEC3A).  In addition, we identified several novel candidate HIV-1 restriction factors (Figure) and used principal 
components analyses to select among these for ISGs that independently restrict HIV-1 replication. CMPK2 and BCL2L14 were selected for further study.  In cell culture, both CMPK2 
and BCL2L14 (and MX2, as control) were confirmed to be induced by IFN. With all three ISGs, restriction of HIV-1 production was attenuated by blocking expression of the gene 
using RNA interference. 
Conclusions: These studies identify CMPK2 and BCL2L14 as novel HIV restriction factors and may provide new insights into how interferon restricts the replication of HIV-1 and 
possibly other chronic viral infections.

Oral Abstracts



CROI 2016 51

Oral Abstracts Abstract Listing

 

136  SERINC3 and SERINC5 Are Novel Antiviral Proteins Antagonized by HIV-1 Nef 
Yuanfei Wu; Yoshiko Usami; Heinrich G. Gottlinger  
Univ of Massachusetts Med Sch, Worcester, MA, USA 
Background: HIV-1 Nef is required for efficient virus replication in vivo. One function of Nef is to enhance the infectivity of progeny virions. Recent studies shown that the 
glycoGag protein of Moloney murine leukemia virus mimics the effect of Nef on HIV-1 infectivity. This suggests that Nef and glycoGag target a common antiviral factor.
Methods: Progeny virions produced by T lymphoid cells were purified in OptiPrep gradients, and virus-associated host proteins were identified by mass spectrometry. The 
incorporation of tagged SERINC3 and SERINC5 into virions was examined by immunoblotting. The impact of SERINCs on HIV-1 infectivity was examined by siRNA-mediated 
depletion. T lymphoid cells lacking SERNIC3, SERINC5, or both were generated using the CRISPR-Cas9 knockout approach. The infectivity of progeny virions was examined by 
measuring beta-galactosidase activity in infected TZM-bl indicator cells, or by infecting primary cells with HIV-GFP. HIV-1 replication was monitored by p24 ELISA. Virus entry was 
examined with the Blam-Vpr fusion assay. SERINC3 and SERINC5 expression levels were examined by RNAseq and qRT-PCR.
Results: Our proteomic analysis of HIV-1 virions indicated that Nef and glycoGag inhibit the incorporation of the multipass transmembrane protein SERINC3 into virions. A 
biochemical analysis confirmed this finding, and showed that Nef and glycoGag also inhibit the incorporation of SERINC5. The simultaneous knockdown of SERINC3 and SERINC5 
precisely phenocopied the effects of Nef and glycoGag on HIV infectivity. Furthermore, the infectivity of Nef-deficient HIV-1 virions increased more than 100-fold when produced 
in double-knockout CD4+ T cells lacking SERINC3 and SERINC5, and re-expression of SERINC3 and SERINC5 confirmed that their absence accounted for the infectivity enhancement. 
SERINC3 and SERINC5 together also restricted HIV-1 replication, and this restriction was counteracted by Nef. 
Conclusions: We identified the plasma membrane proteins SERINC3 and SERINC5 as novel restriction factors that are incorporated into progeny virions in the absence of Nef and 
inhibit HIV-1 infectivity. Nef and glycoGag counteract the SERINCs by inducing their endocytosis. Since SERINC3 and SERINC5 are highly expressed in primary human HIV-1 target 
cells, preventing their downregulation by Nef is a potential anti-HIV strategy. 

137  The PPIP122-125 Motif in HIV-1 CA Is an Essential Assembly and Maturation Element 
Mariia Novikova1; Muthukumar Balasubramaniam1; Sagar Kudchodkar1; Ferri Soheilian2; Anna T. Gres3; Karen A. Kirby4; Stefan G. Sarafianos3; Eric O. Freed1  
1NCI, Frederick, MD, USA; 2Leidos Biomed Rsr, Inc, Frederick, MD, USA; 3Univ of Missouri, Columbia, MO, USA; 4Univ of Missouri Sch of Med, Columbia, MO, USA 
Background: During HIV-1 particle assembly, Gag molecules bind to the plasma membrane and form a hexameric protein lattice, an assembly process driven largely by the capsid 
(CA) domain of Gag. Upon cleavage of the Gag polyprotein by the viral protease, the released CA proteins form a cone-shaped capsid core within mature virions. In this study, we 
focused on characterizing the role of a highly conserved PPIP motif (CA residues 122-125) in the loop connecting helices 6 and 7 (H6-7) in assembly, release, and maturation of 
HIV-1 particles.
Methods: We performed alanine-scanning mutagenesis of the PPIP122-125 motif and characterized assembly, production, replication, and infectivity of mutant viral particles. 
Structural properties of mutant CA proteins and virions were analyzed by EM and x-ray crystallography. Compensatory mutations that rescued the defects imposed by changes in 
the PPIP motif were also selected through prolonged viral passage in multiple T-cell lines.
Results: We show that mutations P122A and I124A significantly decrease production of mature particles and severely inhibit viral infectivity. In addition, both mutants are 
highly impaired in their ability to replicate in T-cell lines. In contrast, mutation of P123 and P125 residues does not significantly affect viral replication. EM analysis of P122A 
and I124A mutants revealed abnormal virion structures containing a discontinuous immature Gag lattice. We show that suppressor mutations V11I/T58A are able to rescue the 
replication defects of both P122A and I124A mutants. Another combination of compensatory mutations, T58S/T107I, was found to rescue the P122A mutant. We demonstrate 
that the T58A/T107I/P122A mutant is also more sensitive to the CA-based inhibitor PF74. We are currently characterizing the properties of mature viral cores containing P122A 
or I124A substitutions along with corresponding compensatory mutations. Structural characteristics of the mutant and revertant CA proteins are being investigated by x-ray 
crystallography.
Conclusions: We identified and characterized a novel structural element, the PPIP122-125 motif, which is important for HIV-1 assembly and maturation. Based on the analysis of 
the Gag lattice structure in the immature virion (Schur et al., Nature 2015), we suggest that the H6-7 loop of the HIV-1 CA domain plays a role in formation of interhexamer contacts 
in the immature Gag lattice and also plays an important role in CA-CA contacts in the mature CA lattice.
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138  Characterization of 2 CCR5 Tropic HIV-1 Viruses Exhibiting High Env Content 
Sean P. O’Brien1; Terra M. Ireland1; Julian W. Bess1; James D. Roser1; Elena N. Chertova1; Gregory Q. Del Prete2; Brandon Keele2; Jeffrey Lifson2  
1Leidos Biomed Rsr, Inc, Frederick, MD, USA; 2Frederick Natl Lab, Frederick, MD, USA 
Background: Generating high Env content HIV-1 virions with trimers in their native state would be useful for Env characterization and as a potential immunogen source for 
various vaccine strategies. While a truncation in the tail of the simian immunodeficiency virus greatly increases Env incorporation, attempts to transfer this approach to HIV have 
failed. Here we used a long-term culture approach to generate and characterize high Env HIV from the HIV-1BaL and HIV-1ADA viral lineages.
Methods: The A66-R5 T-cell line was infected with HIV-1BaL and HIV-1ADA. Limiting dilution biological clones were generated at various time points post infection and virions 
derived from these clones were characterized for Env content. Gag and Env sequence analysis of the biological clones were used to identify potential molecular correlates of 
high-Env expression/incorporation. An infectious molecular clone (IMC) was generated for HIV-1BaL, which was used to identify viral determinants of Env incorporation.
Results: We isolated a biological clone of HIV-1ADA constitutively producing virus with ~52 Env trimers per virion. Sequence analysis revealed a frame shift mutation causing a 
premature stop codon just past the membrane spanning domain of gp41. We also isolated a biological clone of HIV-1BaL constitutively expressing virus with ~56 Env trimers per 
virion. Sequence analysis revealed an intact and full length Envelope but with three selected mutations in Gag (R15K, P66S, I75L). An infectious molecular clone (IMC) of this virus 
was generated and transfection produced virus was used to infect the A66-R5 cell line. Twenty-five limiting dilution biological clones were generated from the infected culture. 
Env content of the clones was highly heterogeneous ranging from ~4 to ~64 trimers per virion and was stable over time in culture.
Conclusions: We were able to develop two productively infected cell-lines producing CCR5 tropic HIV-1BaL and HIV-1ADA with levels of virion Env incorporation 4-8 fold higher 
than typical HIV-1 strains. Tail-truncation and possible Gag-Env interactions could explain the viral contributions to high-Env. Subsequent biological clones derived from cultures 
infected with an IMC of HIV-1BaL exhibited a wide range in average trimers per virion, suggesting cellular parameters combine with viral genetics to significantly impact Env 
content.

139  Nuclear Entry of HIV Requires Reshaping of Integrase Multimers 
Frauke Christ1; Lieve Dirix2; Doortje Borrenberghs2; Flore De Wit1; Jolien Blokken1; Susana Rocha1; Jelle Hendrix2; Zeger Debyser1; Johan Hofkens2  
1Katholieke Universiteit Leuven, Leuven, Belgium; 2Katholieke Universiteit Leuven, Heverlee, Belgium 
Background: The detailed mechanism of HIV nuclear entry is only partially understood. Studies are typically limited to averaged information, whereas the heterogeneous pool 
of infecting virus particles requires single virus analysis. Technological limitations and the complexity of the process are the main obstacles to elucidate the nuclear import of viral 
particles. Using HIV trans-incorporating fluorescently labeled integrase (IN) we established complementary microscopy methods to visualize the dynamics of IN during nuclear 
entry of single PICs.
Methods: We established state-of-the-art technology to accurately determine the fluorescence intensity of the single IN complex in the infected cell. The intensity directly 
relates to the number of IN molecules; hence the stoichiometry of each single complex can be studied in the context of its relative location in the cell. Furthermore, we used a 
complementary method that employs FRET via acceptor photobleaching to quantitatively study fluorescently labeled IN oligomers. The obtained FRET ratio is a measure of the 
interaction between the IN subunits and provides information about conformational changes. Through combination of both methods we investigated the dynamic interplay 
between the different IN subunits during HIV nuclear import.
Results: Nuclear entry was associated with a significant reduction in the number of IN molecules in the PIC in HeLaP4 cells, a T cell line as well as in primary CD4+ T cells implying 
a general mechanism. Upon nuclear entry, but before chromatin tethering, the interaction with the host factor LEDGF/p75 induced an increase in the FRET ratio of the IN multimer. 
Addition of LEDGINs, small molecule inhibitors of the IN-LEDGF/p75 interaction, during virus production, prematurely increased the FRET ratio in the virions. Upon infection these 
pretreated viral particles were refractory to a reduction in the number of IN molecules per PIC and defective for nuclear entry. 
Conclusions: The composition of the PIC undergoes dynamic changes in both IN stoichiometry and affinity of IN-IN interaction. Our data indicate a role of the nuclear pore 
as a molecular filter, only tolerating PICs with a specific composition/size to pass through. Upon nuclear entry LEDGF/p75 induces rearrangements in the PIC complex allowing 
integration. In conclusion, the ability to study PIC composition at the single virus level provides the long-sought approach to unravel nuclear import of HIV-1 and to study the MOA 
of inhibitors such as LEDGINs. 

140  1970s HIV-1 Genomes Reveal the Early History of the North American HIV/AIDS Epidemic 
Michael Worobey1; Thomas D. Watts1; Richard A. McKay2; Timothy Granade3; Beryl A. Koblin4; Walid Heneine3; Harold W. Jaffe3  
1Univ of Arizona, Tucson, AZ, USA; 2Univ of Cambridge, Cambridge, UK; 3CDC, Atlanta, GA, USA; 4New York Blood Cntr, New York, NY, USA 
Background: The precise origins of the western hemispheric HIV/AIDS pandemic remain contentious. Phylogenetic studies based upon HIV-1 sequences sampled after (in most 
cases long after) the recognition of AIDS in 1981 have suggested a lengthy cryptic period of circulation in the U.S. and Canada throughout the 1970s, and an even older presence in 
the Caribbean. However, no comprehensive evolutionary genomic analysis of HIV-1 in North America closer to the putative emergence of the virus in the 1970s has been possible 
since no non-African HIV-1 complete genomes from that era have been sequenced to date. 
Methods: Here, we combine approaches from molecular biology, phylogenetics, and historical analysis to investigate the timing and geography of the emergence of HIV-1 group 
M subtype B in the U.S. We designed an approach to overcome the challenge of recovering HIV-1 genetic material from older serum specimens in which viral RNA template material 
is highly fragmented and at low concentration. We recovered near-full length HIV-1 genome sequences from eight U.S. patient serum samples from 1978-79 (comprising eight of 
the nine earliest HIV-1 group M genomes sequenced worldwide to date) and also from the individual known as ‘Patient 0’. We then used maximum likelihood and Bayesian ‘relaxed 
molecular clock’ phylogenetic and phylogenomic methods to infer timing and geography.
Results: This early genomic ‘snapshot’ of HIV-1 reveals that by 1978-79 the HIV-1 epidemic in the U.S. already exhibited extensive genetic diversity – particularly in New York City 
(NYC) – having emerged around 1970 from a founder virus drawn from an older and more diverse subtype B epidemic in the Caribbean. Moreover, there is neither biological nor 
historical evidence that Patient 0 was the primary case in the U.S. or for subtype B as a whole.
Conclusions: Our findings reveal a series of key founder events in the genesis of the subtype B epidemic, with a single virus moving from the African epicenter of HIV-1 group M to 
the Caribbean by 1967 [1964-1970], a single virus moving from the Caribbean to establish an epidemic in NYC by 1971 [1969-73], and yet another single virus moving from there to 
San Francisco by ~1975 (but with extensive geographical mixing in the U.S. and beyond shortly thereafter). We discuss, in the context of these insights into the early spread of HIV/
AIDS in North America, the genesis and persistence of beliefs about ‘Patient 0’ that are unsupported by scientific data.

141  SIV-Infected Brain Macrophages Leave the Central Nervous System 
Xavier Alvarez1; Cecily Midkiff1; Andrew Lackner1; Kenneth C. Williams2  
1Tulane Natl Primate Rsr Cntr, Covington, LA, USA; 2Boston Coll, Chestnut Hill, MA, USA 
Background: The primary cells in the Central Nervous System (CNS) infected with SIV and HIV are macrophages/microglia. It has been hypothesized that these cells serve as a 
reservoir of SIV and HIV infection within the CNS, but recent data suggest they can leave the CNS and join lymphatics in some case with virus. Understanding the biology of these 
cells and their traffic out of the CNS is critical to assess this hypothesis. 
Methods: To asses the fate of brain macrophages we introduced fluorescent Super Paramagnetic Iron Oxide Nanoparticles (SPIONs) into the cisterna magna which are taken up 
by phagocytic cells in the brain. This was done in six SIV infected and two normal macaques. We also trace labeled the CSF with dextran-red for short periods. We introduced the 
SPIONs and follow their fate detecting also their point of exit from the CNS.
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Results: We found, one hour after SPIONs were instilled at the cisterna magna, they were present throughout the perivascular space mainly as extracellular single beads with 
some being phagocytized by perivascular cells (PVCs). By 24 hours post inoculation all the SPIONs were intracellular and over the next 28 days the frequency of cells containing 
SPIONs fell throughout the CNS with the exception of the cranial nerves.  There were larger numbers of SPIONS in the CNS of animals with SIV infection than non infected animals.  
Beginning at 7 days after intracisternal instillation of SPIONs we found SPION containing cells outside of the CNS with the greatest number in the cervical lymph node 7 days after 
SPION administration.  This timing was consistent in both SIV-infected and control animals. We determined that SPIONs are carried out by cells (PVCs) and not in the fluid phase 
traced with dextran red. In a normal animal the cervical lymph node, with a volume of 0.5 ml, the number of SPIONs carrying cells is a million showing that there is a relative large 
CNS efflux of cells. We identified several points for emigration out of the CNS as those at the cribriform plate, the cranial nerves, along the neural cord at the ganglia at the brachial 
plexus and the sacral cord.
Conclusions: The SPION+ cells were consistently CD163+ indicating that they were monocyte/macrophage lineage cells.   Interestingly, rare SPION+CD163+ cells were also SIV+. 
This experiment shows for the first time that brain perivascular cells (macrophage lineage) leave the CNS into the periphery and may carry virus with the possibility of reseeding 
the body with potentially new viral clones.

142  CSF Lymphocyte and Monocyte Activation and Trafficking in Primary HIV Infection 
Xiang Li1; Fangyong Li2; Anji Yi2; Julia Peterson3; Brinda Emu1; Richard W. Price3; Elizabeth Sinclair3; Serena S. Spudich1  
1Yale Univ Sch of Med, New Haven, CT, USA; 2Yale Univ Sch of PH, New Haven, CT, USA; 3Univ of California San Francisco, San Francisco, CA, USA 
Background: Trafficking of immune cells to the central nervous system is hypothesized to facilitate HIV entry and immune-induced neuronal injury, and is mediated by surface 
proteins such as chemokine receptors and α4 integrin. We longitudinally assessed immune cell activation and surface marker expression in cerebrospinal fluid (CSF) and blood and 
their relationship with CSF HIV RNA during primary HIV infection (PHI) before and after combination antiretroviral therapy (cART).
Methods: Longitudinal paired blood and CSF were obtained in initially cART-naïve PHI (<12 mo since infection) participants; some subjects independently initiated cART during 
follow up. Multiparameter flow cytometry on fresh samples was used to determine activation (% CD38+HLADR+) and chemokine receptor expression (% CCR5+CXCR3+) on 
CD4+ and CD8+ T cells, and activation (% CD14+CD16+) and α4 integrin expression (% and mean fluorescence intensity (MFI) of CD49d+) on monocytes. CSF chemokines (IP-10 
and MCP-1) were quantified by ELISA. Analyses employed Spearman correlation, within-subject correlation, and linear mixed models.
Results: 51 participants enrolled at a median 3.3 mo post infection had 168 total visits (113 untreated, 55 on cART) with median 7 mo follow up (range 0-40). Baseline CSF IP-10 
but not MCP-1 correlated with CD4+ and CD8+ T cell activation and HIV RNA in CSF (r=0.48, 0.59, 0.77; all p<0.05). Pre-cART, rates of increase in T cell activation were 4 times 
higher in CSF than blood. In unadjusted longitudinal analysis, CSF CD4+ and CD8+ T cell activation correlated with CSF HIV RNA (all p≤0.01); in multivariate analysis CSF CD4+ but 
not CD8+ T cell activation was an independent predictor of CSF HIV RNA. CSF monocyte activation and α4 expression did not correlate with CSF HIV RNA. In blood but not CSF of 
untreated participants, monocyte α4 MFI correlated with CD4+ and CD8+ T cell activation (all p<0.05). During follow up on cART, blood but not CSF T cell activation declined with 
days on treatment (slope=-0.06, p=0.001). During cART, blood monocyte α4 MFI correlated with blood T cell activation, and CSF monocyte α4 MFI correlated with CSF CD4+ T cell 
activation (all p<0.05).
Conclusions: In untreated PHI, T cell activation increases faster in CSF than blood, and CSF CD4+ T cell activation but not monocyte activation correlates with CSF HIV RNA. 
Intrathecal T cell activation does not decline during early follow up on cART. The role of α4 integrin in trafficking leukocytes to the CSF warrants further exploration.

143  Compartmentalized HIV DNA Populations Persist in CSF Despite Suppressive ART 
Michelli Faria de Oliveira; Antoine Chaillon; Scott R. Letendre; Matt F. Strain; Ron Ellis; Sheldon R. Morris; Susan J. Little; Davey M. Smith; Sara Gianella  
Univ of California San Diego, San Diego, CA, USA 
Background: Persistence of HIV DNA in the central nervous system likely contributes to inflammation, brain damage and neurocognitive (NC) impairment during antiretroviral 
therapy (ART). The effects of early ART initiation on these parameters are still unknown.
Methods: Paired blood and 40 mL cerebrospinal fluid (CSF) samples were collected from 16 HIV+ individuals on suppressive ART (<50 copies/ml): 9 subjects started ART ≤4 
months from estimated date of infection (EDI) and 7 started ART >14 months from EDI. NC functioning was measured by Global Deficit Score (GDS). HIV DNA levels were measured 
in peripheral blood mononuclear cells (PBMC) and CSF cells by droplet digital PCR; soluble inflammatory markers (sCD163, IL-6, MCP-1, TNF-α) and marker of neuronal damage 
(neurofilament chain [NFL]) were measured in blood plasma and CSF supernatant by immunoassays. Next generation sequencing (NGS) data by Roche 454 were successfully 
generated for HIV env from 8 paired blood and CSF cell pellets (3 with early and 5 with late ART). Viral compartmentalization analysis via Fst statistics was performed using NGS 
data and repeated using representative haplotypes to guard against possible skewing of allelic frequencies due to PCR amplification and other biases. Cross-sectional comparisons 
between groups (early versus later ART) were performed using non-parametric statistical analysis.
Results: In these suppressed HIV+ individuals (median duration on ART: 2.6 years), HIV DNA was detected in 62.5% (10/16) of CSF cell pellets and 93.8% (15/16) of PBMCs. Early 
initiation of ART was associated with lower CSF levels of IL-6 (p=0.03) and TNF-α (p=0.02), but no difference in GDS, NFL, or HIV DNA as compared to later ART group. Significant 
compartmentalization of HIV DNA populations between blood and CSF were detected in 7 out of 8 subjects, and these findings were congruent between the two approaches 
mentioned above. Phylogenetic analysis confirmed presence of monophyletic HIV DNA populations within the CSF for each participant (aLRT > 0.9), and their persistence over time 
in the two participants with longitudinal sampling (2 and 5 months between time points).
Conclusions: A compartmentalized HIV DNA population in CSF was detectable in the majority of HIV+ individuals despite long-term suppressive ART and even when ART was 
started during early HIV-infection. Also, early ART start was associated with lower inflammation in CSF (IL-6 and TNF-α), but no difference in GDS compared to later start of ART. 

144  Mitochondrial DNA Copy Number and Neurocognitive Impairment in HIV-Infected Persons 
David Samuels1; Asha R. Kallianpur2; Yan Guo3; Todd T. Brown4; Sanjay R. Mehta5; Ron Ellis5; Scott R. Letendre5; Todd Hulgan3; for the CHARTER Study Group  
1Vanderbilt Univ Sch of Med, Nashville, TN, USA; 2Cleveland Clinic/Lerner Rsr Inst, Cleveland, OH, USA; 3Vanderbilt Univ, Nashville, TN, USA; 4Johns Hopkins Univ, Baltimore, MD, USA; 5Univ of 
California San Diego, San Diego, CA, USA 
Background: Mitochondrial DNA (mtDNA) content in peripheral blood mononuclear cells (PBMC) declines with age and has been associated with neurocognitive function in non-
HIV-infected persons. Low mtDNA copy number may indicate disordered mtDNA replication and high copy number may indicate a cellular response to mitochondrial dysfunction. 
Extracellular (or “free”) mtDNA is a TLR-9 ligand affecting the innate immune response. We tested relationships between both PBMC cellular mtDNA content and cerebrospinal 
fluid (CSF) cell-free mtDNA levels and neurocognitive impairment in the CNS HIV Antiretroviral Therapy Effects Research (CHARTER) study.
Methods: PBMC mtDNA content was measured in 1011 CHARTER participants. The effect of PBMC mtDNA content on global deficit score (GDS), GDS impairment (GDS≥0.5), 
and HIV-Associated Neurocognitive Disorder (HAND) were tested by logistic regression, adjusting for platelet count, age, gender, genetic ancestry, comorbidity (incidental or 
contributing to neurocognitive impairment), nadir CD4 and HIV RNA in plasma. CSF free mtDNA was assessed by droplet digital PCR in a subset of 335 participants. Cell-free mtDNA 
associations with CSF inflammation and iron-related biomarkers CXCL10, IL-6, IL-8, TNF-a, transferrin (TF), ceruloplasmin (CP), and vascular endothelial growth factor (VEGF), HIV 
viral load (VL), and GDS were evaluated.
Results: Lower PBMC mtDNA copy number per cell was associated with lower platelet count (p=3e-7), older age (p=0.002) and longer ART duration (p=0.0008). PBMC mtDNA 
content was associated with GDS (p=0.02), GDS impairment (p=0.0003) and HAND (p=0.009). CSF free mtDNA levels were positively associated with CSF CXCL10 (p<0.001) and 
TNF-a (p<0.05). After adjusting for CSF WBC and VL, free mtDNA levels were associated with CSF inflammation- and iron-related biomarkers TF (p<0.05) and CP (p<0.05). With 
correction for ART, free mtDNA was associated with CSF VEGF (<0.05) and IL-6 (p=0.05). Unlike PBMC mtDNA, CSF free mtDNA was not associated with age or NCI.
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Conclusions: Higher PBMC mtDNA content was associated with worse neurocognitive performance in HIV+ adults, although PBMC mtDNA content was lower with older age. 
Higher mtDNA content can be caused by increased replication in response to mitochondrial dysfunction, indicating a connection between neurocognitive impairment and a 
systemic decrease of mitochondrial function observable in PBMCs. Associations with CSF biomarkers indicate that CSF free mtDNA may mediate neuroinflammation during HIV 
infection.

145  Lipid Profiles and APOE4 Allele Impact Midlife Cognitive Decline in HIV+ Men on ART 
Shibani S. Mukerji1; Joseph Locascio1; Vikas Misra2; Lorenz David2; Alexander Holman3; Anupriya Dutta2; Sudhir Penugonda4; Steven Wolinsky4; Dana Gabuzda2  
1Massachusetts General Hosp, Boston, MA, USA; 2Dana-Farber Cancer Inst, Boston, MA, USA; 3Dana-Farber Cancer Inst, Brookline, MA, USA; 4Northwestern Univ, Feinberg Sch of Med, 
Chicago, IL, USA 
Background: Dyslipidemia and the ApolipoproteinE4 (APOε4) allele are recognized risk factors for cognitive decline in the general population, but how these risks are modified by 
HIV serostatus is unclear. This longitudinal study examined relationships between lipid profiles, APOε4 allele, and cognitive decline in a cohort of ART-treated HIV+ men over age 
50.
Methods: In a nested case-control study from the Multicenter AIDS Cohort Study (MACS) public data, 273 HIV+ men (50-65 years, without active heavy drug use, ≥2 visits 
with neurocognitive testing between 1996-2010, baseline VL<400 copies/ml, and continuous ART use ≥95% visits) were matched by baseline age, race, education, smoking, 
and alcohol use to 516 HIV- controls using R MatchIt. A composite measure of global cognition was created from 15 cognitive tests in 6 domains. The association between HIV 
serostatus, time-varying lipid markers (total cholesterol, LDL, HDL, and triglycerides), APOE genotype (n=344), and cognitive decline was examined using multivariable mixed 
effects models, adjusting for baseline age, CD4 count, IQ, CES-D, and smoking.
Results: The median baseline age of participants was 51 years (IQR: 50-54); 81% white, 89% had education >12 years; heavy smoking (21% vs 17%; p=0.3) and alcohol use (17% 
vs 11%; p=0.2) were similar between HIV+ and HIV- men, respectively. HIV+ men had baseline median CD4 count of 514 cells/uL, and 70% were virally suppressed in study (<50 
copies/ml with ≤2 blips, blip <400 copies/ml). Higher total cholesterol, LDL, and triglycerides, and lower HDL levels were associated with faster rate of cognitive decline in HIV+ 
men in mixed effects models (p<0.05). There was no significant relationship between HIV serostatus and baseline cognitive score, suggesting that cognitive decline diverged after 
study entry.  In mixed models adjusted for the same terms, APOε4 allele was associated with accelerated cognitive decline in HIV+ men (p=0.01).  In all models, CES-D≥ 16 and 
older baseline age were associated with lower cognitive scores; IQ was associated with higher cognitive scores.
Conclusions: Measures of lipid markers were associated with faster rates of cognitive decline among ART-treated HIV+ men over the age of 50. HIV+ APOε4 carriers are at 
substantial risk for accelerated midlife cognitive decline, and are predicted to decline at younger ages than HIV- carriers. These findings suggest pathways affecting lipid 
metabolism may accelerate cognitive aging among older HIV+ individuals.    

 

146  Paroxetine and Fluconazole Therapy for HAND: A Double-Blind, Placebo-Controlled Trial 
Ned Sacktor1; Richard L. Skolasky1; Norman Haughey1; Cynthia Munro1; Richard Moxley1; Joseph Steiner2; Avindra Nath2; Justin McArthur1  
1Johns Hopkins Univ Sch of Med, Baltimore, MD, USA; 2NIH, Bethesda, MD, USA 
Background: Paroxetine and fluconazole have potent neuroprotective effects in an in vitro model of mitochondrial stress and HIV-protein mediated neural damage.  We studied 
the safety, tolerability, and efficacy of both paroxetine and fluconazole for the treatment of HIV-associated neurocognitive disorder (HAND).
Methods: HIV+ individuals with cognitive impairment were enrolled in a 24 week randomized double-blind, placebo-controlled 2x2 factorial design study.  Participants were 
randomly assigned to 1 of 4 groups:  1) paroxetine 20mg/day orally, 2) fluconazole 100mg every 12 hours orally, 3) paroxetine 20mg/day and fluconazole 100mg every 12 hours, 
or 4) placebo.  Safety, tolerability, and efficacy, including neuropsychological testing and cerebrospinal fluid (CSF) lipid markers of oxidative stress, were evaluated.  Change in 
neuropsychological test performance and oxidative stress markers was modeled using a general linear regression model. 
Results: 45 HIV+ individuals were enrolled.  There was no difference in adverse events among the treatment arms.  HIV+ individuals in the paroxetine arms (alone or in 
combination with fluconazole), compared to the no paroxetine arms (placebo or fluconazole alone) showed a benefit in cognitive performance in the NPZ8 summary measure of 8 
neuropsychological tests (NPZ8 mean change = 0.15 vs -0.33, p=0.010), and a computerized test of executive function (Cal Cap sequential mean change = 0.46 vs 0.06, p=0.002), 
after adjusting for depression symptomatology and baseline NPZ8 in as-treated analyses. There was no difference in change in depression symptomatology or CSF lipid markers of 
oxidative stress between paroxetine and no-paroxetine arms. HIV+ individuals in the fluconazole arms (alone or in combination with paroxetine) compared to the no fluconazole 
arms (placebo or paroxetine alone) did not show a benefit in cognitive performance, but fluconazole was associated with a decrease in CSF ceramide 18:0 (p=0.039) after 
adjustment for baseline ceramide level in intent-to-treat analyses. 
Conclusions: Paroxetine and fluconazole in HIV+ individuals were safe and well tolerated. Paroxetine may be associated with cognitive improvement, even after adjusting for 
depression symptoms. Fluconazole was associated with a decrease in a lipid marker of oxidative stress.  Studies of additional outcome measures including other CSF markers of 
oxidative stress and functional neuroimaging are underway to examine specific mechanisms of neuroprotection.
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147  MVC and TDF Reduce Neurocognitive Impairment in Initial ART: ACTG A5303 
Kevin R. Robertson1; Sachiko Miyahara2; Anthony Lee2; Todd T. Brown3; Ellen S. Chan2; Baiba Berzins4; David Rusin5; Joseph J. Eron1; Babafemi Taiwo6; for the AIDS Clinical Trials Group 
Team 5303 
1Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA; 2Harvard Univ, Boston, MA, USA; 3Johns Hopkins Univ, Baltimore, MD, USA; 4Northwestern Univ, Chicago, IL, USA; 5Frontier Sci & 
Tech Rsr Fndn, Inc, Amherst, NY, USA; 6Feinberg Sch of Med, Northwestern Univ, Chicago, IL, USA 
Background: HIV associated neurocognitive impairment remains problematic despite suppressive antiretroviral therapy (ART). Potential mechanisms include persistent low level 
HIV infection in the central nervous system (CNS) which sustains inflammation that causes neuronal damage. The neurocognitive effects of maraviroc (MVC), a CCR5 coreceptor 
inhibitor with uncertain immune modulatory effects and potentially better CNS penetration relative to tenofovir disoproxil fumarate (TDF), are unknown. We investigated 
neurocognitive changes with MVC- vs TDF-containing ART in ACTG A5303 where both regimens were shown to have similar efficacy in suppressing plasma HIV viremia.
Methods: ACTG A5303 was a double-blind, placebo-controlled, multicenter, 48 week study conducted in the US. ART naïve participants with CCR5 tropic HIV-1 and viral load  (VL) 
>1000 copies/mL were randomized 1:1 to MVC 150mg QD + TDF placebo or TDF 300mg QD + MVC placebo (plus DRV+ RTV+FTC); stratified by VL< / ≥100,000 c/mL and age < / 
≥30 yrs. The neuropsychological (NP) battery of 15 tests done at baseline, week 24 and week 48 assessed Language, Attention, Executive, Learning, Memory, Speed of Processing, 
and Fine motor domains, and were standardized into z scores then converted into deficit scores (DS) and a global deficit score (GDS). The 48-week changes from baseline in the NP 
scores and the GDS were compared by Wilcoxon or Kruskal-Wallis test between arms, and among baseline impairment groups (classified as normal, mild (2 DS ≥1) and moderate (2 
DS ≥2)).
Results: Of the 230 baseline participants (MVC=119, TDF=111), the arms were comparable for: 9% were female; median age was 33 yrs, 44% White, 31% Black, 22% Hispanic; >12 
years education 70%; median VL was 4.5 log10 c/mL and CD4 count was 390 cells/mm3. There were no significant differences in GDS between the arms at baseline (median (IQR) 
MVC 0.33 (0.07, 0.73); TDF 0.33 (0.13, 0.64)).There were no significant differences between arms for the 48-week changes in standardized NP scores and the GDS (p>0.05; Figure 
1A). Those with moderate impairment at baseline experienced greater ART-mediated declines in GDS (median (IQR) -0.4 (-0.7, -0.2)) than those with mild (-0.2 (-0.3, -0.1)) or no 
impairment (0 (-0.1, 0.1), p<0.001, Figure 1B).
Conclusions: Neurocognitive functioning improved with effective ART, and was comparable in those treated with MVC or TDF in combination with DRV/RTV+FTC. The higher the 
baseline impairment, the greater the neurocognitive improvement and response to ART.

 

148  Brain MRI Changes Associated With Poorer Cognitive Function in Treated HIV Infection 
Jonathan Underwood1; James H. Cole1; Matthan W. Caan2; David J. Sharp1; Davide De Francesco3; Robert Leech1; Caroline Sabin3; Charles B. Majoie2; Peter Reiss4; Alan Winston5; for 
the Co-morBidity in Relation to Aids (COBRA) Collaboration 
1Imperial Coll London, London, UK; 2Academic Med Cntr, Amsterdam, Netherlands; 3Univ Coll London, London, UK; 4Amsterdam Inst for Global Hlth and Develop, Amsterdam, Netherlands; 
5Imperial Coll of Sci, Tech and Med, London, UK 
Background: Grey and white matter (GM and WM) abnormalities have been reported in HIV-positive subjects. However, data are sparse in virologically suppressed cohorts 
compared with appropriate control populations.
Methods: We assessed cognitive function across 6 domains, brain tissue volumes (T1 structural MRI) and WM microstructure (diffusion weighted MRI) in 134 HIV-positive 
individuals on suppressive cART (median (range) 56 (45-82) years) and 79 demographically comparable HIV-uninfected subjects (57 (47-80) years).
To delineate localised differences in brain structure between HIV-positive subjects and controls, whole brain (voxelwise) analyses of GM volume (GMV), WM volume (WMV), 
fractional anisotropy (FA), mean, axial and radial diffusivity (MD, AD and RD respectively) were performed using permutation testing, adjusting for age, intracranial volume and 
scanner type.
To relate imaging findings to cognitive measures, GMV, FA and cognitive domain T scores were integrated using the kmeans clustering statistical method. 
Results: Significantly lower T-scores, representing poorer cognitive function, were evident in 4/6 cognitive domains. Median T scores in HIV-positive subjects vs. controls were: 
attention: 50.2 vs. 56.8; executive function: 49.3 vs. 52.3; motor function: 48.5 vs. 51.2; processing speed: 51.2 vs. 54.6 (p≤0.01 for all); language: 52.6 vs. 53.2 and memory: 56.7 
vs. 56.2 (p=0.42 for both).
Voxelwise analyses demonstrated significantly lower GMV, principally in the intra- and supracalcarine cortices and the lingual gyrus (35%, 27% and 13% voxels affected), in HIV-
positive subjects vs. controls. Additionally, widespread abnormalities in white matter microstructure (FA, MD, RD but not AD) but not WMV were evident in HIV-positive individuals 
vs. controls.
Subjects optimally clustered into a higher GMV/FA cluster (n=116, cluster means: GMV 701 mL, FA 0.492) and a lower GMV/FA cluster (n=88, cluster means: GMV 614 mL, FA 0.467). 
HIV-positive subjects were more likely to be members of the lower GMV/FA cluster compared with controls, 52.3% vs. 27.0% (Χ2=11.3, p<0.001). This cluster also exhibited poorer 
cognitive function (figure 1). 
Conclusions: Grey matter atrophy and white matter microstructural abnormalities suggestive of demyelination were evident in HIV-positive subjects compared to controls. These 
changes were in spite of fully suppressive cART and were associated with poorer cognitive function. Future work to understand the underlying pathogenesis of these imaging 
changes is warranted.
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149  Networks of HCV Transmissions Among Persons Who Inject Drugs: Indiana, 2015 
Sumathi Ramachandran1; Eyasu Teshale1; William Switzer1; Philip Peters1; Romeo R. Galang1; Pamela Pontones2; Jessica Gentry2; Sara J. Blosser2; John Ward1; Yury Khudyakov1; for 
the HIV-HCV Transmission Investigation team 
1CDC, Atlanta, GA, USA; 2Indiana State Dept of Hlth, Indianapolis, IN, USA 
Background: Early in 2015, an outbreak of HIV-1 infection associated with injection of the prescription opioid oxymorphone was identified in Scott County, Indiana. The 
investigation revealed that the affected community had a high prevalence of hepatitis C virus (HCV) infection. To characterize the circulating HCV strains, molecular anlaysis of HCV 
from 492 specimens was conducted.
Methods: HCV strains were genotyped using phylogenetic analysis of NS5b sequences. To sample intra-host HCV variants (quasispecies), next generation sequencing (NGS) of 
the HCV hypervariable region 1 (HVR1) was performed. NGS HVR1 sequences were analyzed using Global Hepatitis Outbreak and Surveillance Technology (GHOST), a recently 
developed bioinformatics toolkit for inferring genetic relationships among HCV strains and graphically presenting HCV transmission networks.
Results: Of the 492 HCV antibody reactive specimens, 334 (67.9%) were HCV-RNA positive, and the distribution of HCV genotypes included: 1a (69.8%), 1b (2.4%), 2b (5.1%), 
3a (22.8%). Among the cases of HCV infection, 23% were co-infected with HIV. Phylogenetic analysis of the NS5b sequences identified one major cluster of genotype 1a strains 
(n=104) with >93% homology, and 2 clusters of the genotype 3a strains (n=46; n=8) with >94% and 95% homology, respectively. Of the 240 cases tested by GHOST, 70 (29%) 
were infected with >1 HCV strain, and 46 (19%) were infected with >1 HCV genotype. One person was infected with 5 strains of genotypes 1a, 1b, 3 and 6. NGS analyses identified 
a total of about 335 HCV strains, with 65% of the strains organized into 19 transmission clusters (median cluster size = 3). One major transmission cluster involved 92 cases (Fig.1: 
Orange nodes).
Fig.1: Network of transmission clusters identified by Global Hepatitis Outbreak and Surveillance Technology (GHOST). Clusters are color-coded; each node represents a case; size is 
proportional to HCV HVR1 heterogeneity. Links join cases with genetic distance below the relatedness threshold.
Conclusions: Co-circulation of a large number of HCV strains indicates multiple independent introductions of HCV to the community over a long period of time. Identification of a 
third of the tested cases infected with >1 HCV strain highlights longstanding endemicity of HCV infection in the community. A complex transmission network genetically detected 
by GHOST reveals continuous HCV dissemination, and provides a novel tool to supplement public health intervention efforts for identification and disruption o

Oral Abstracts



CROI 2016 57

Oral Abstracts Abstract Listing

150  Hepatitis B and C, Alcohol, and CD4 Drive End-Stage Liver Disease in HIV+ Adults 
Keri N. Althoff1; Amy C. Justice2; Joseph J. Eron3; Lisa Jacobson4; Gregory D. Kirk4; Marina B. Klein5; Vincent Lo Re6; Sonia Napravnik3; Michael J. Silverberg7; Richard Moore4  
1Johns Hopkins Bloomberg Sch of PH, Baltimore, MD, USA; 2Yale Univ, New Haven, CT, USA; 3Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA; 4Johns Hopkins Univ, Baltimore, MD, 
USA; 5McGill Univ Hlth Cntr, Montreal, QC, Canada; 6Univ of Pennsylvania, Philadelphia, PA, USA; 7Kaiser Permanente Northern California, Oakland, CA, USA 
Background: The increased burden of end-stage liver disease (ESLD) in HIV-infected adults is likely driven by both HIV-related and ESLD risk factors. Our objective was to estimate 
the population attributable fractions (PAF) for hepatitis C (HCV) and B (HBV) infection, at-risk alcohol use, and other ESLD risk factors, interpreted as the proportion of ESLD that 
could be avoided in HIV-infected adults if all were unexposed to the modifiable risk factor of interest.
Methods: We included adults (>=18 years) participating in one of 11 contributing cohorts to the NA-ACCORD with validated ESLD diagnosis from 1 Jan 2000 to 31 Dec 2009 were 
included. HCV, HBV, smoking, CD4 <200 cells/mm3, HIV RNA ≥400 copies/mL, and a past clinical AIDS diagnosis were examined for their relationship with ESLD. HCV and HBV 
were measured at study entry; all other variables were time-dependent. A sub-group analysis was conducted restricting to participants with alcohol data; at-risk alcohol use was 
measured at study entry, defined as ≥3 drinks on any day or ≥7 drinks per week for females and ≥4 drinks on any day or ≥14 drinks per week males. Cox proportional hazard 
models with piecewise constant baseline hazard functions were used to estimate adjusted hazard ratios, which were used to determine adjusted PAFs for the modifiable risk 
factors of interest.
Results: 35,044 adults contributed 134,315 person-years and 387 incident ESLD diagnoses; median follow up was 3.1 years. At baseline, participants who developed ESLD were 
older, more likely to be male and white, and had greater proportions with HCV, HBV, at-risk alcohol use, smoking, a CD4 <200 cells/mm3, and a past AIDS diagnosis compared to 
those who did not develop ESLD. The PAFs from the primary and sub-group analyses are shown in Figure 1. In the sub-group analysis of 12,158 adults with alcohol data, the PAF for 
at-risk alcohol use was 33%; there were no substantial differences in PAF estimates for other risk factors.
Conclusions: Preventing HCV and HBV could avoid up to 31% and 16% of ESLD in HIV-infected adults, respectively. HCV treatment provision with newly available direct-acting 
agents may have a notable effect on preventing ESLD in HIV-infected patients. Prevention programs for at-risk alcohol use could avoid up to 33% of ESLD. A quarter of ESLD events 
may be averted with strong immune function further supporting early and consistent ART use for non-HIV disease prevention.

 

151  Antiretroviral Therapy Reduces Intrahepatic Hepatitis C in HIV-1/HCV Coinfection 
Jeffrey Quinn1; Abraham J. Kandathil1; Jennifer Shellenberger1; Ramy El-Diwany1; Merve Gurakar2; Mark Sulkowski1; Ruy M. Ribeiro3; Alan S. Perelson3; David L. Thomas4; Ashwin 
Balagopal1  
1Johns Hopkins Univ, Baltimore, MD, USA; 2Virginia Commonwealth Univ, Richmond, VA, USA; 3Los Alamos Natl Lab, Los Alamos, NM, USA; 4Johns Hopkins Univ Sch of Med, Baltimore, MD, 
USA 
Background: HIV-1 worsens hepatitis C virus (HCV) replication in co-infected patients, and we and others have recently reported that antiretroviral therapy (ART) initiation 
reduces plasma HCV RNA levels (Sherman, Sci Trans Med, 2014; Balagopal, Hepatology, 2014). We now test the hypothesis that HIV-1 control with ART decreases intrahepatic HCV 
replication.
Methods: We obtained paired plasma samples and liver biopsies before and >12 weeks after ART initiation in four HIV-1/HCV co-infected persons who had high pre-ART plasma 
HIV-1 RNA levels. Liver biopsies were snap-frozen in liquid N2 until processing, then lightly fixed on polyethylene naphthalate membrane slides.  Single hepatocytes were isolated 
by laser capture microdissection as we have done previously (Kandathil, Gastroenterology, 2013); RNA was extracted from each cell separately, and HCV RNA was quantified by 
realtime PCR and compared to levels of 7sl, an abundant intracellular molecule. Plasma HIV-1 and HCV RNA levels were separately quantified in batch. Results are presented as 
median (range).
Results: The median age was 53.7 (43.7-60.6) years, 1/4 (25%) subjects were female, and 3/4 (75%) were black.  The median pre-ART plasma HIV-1 levels and CD4+ T cell count 
were 5.06 (4.69-5.21) log10 cp/mL and 246 (203-302) cells/μL, respectively. The median interval between liver biopsies was 196 (168-217) days.  CD4+ T cell counts increased by a 
median (range) of 84 (-35 - 243) cells/μL.  HCV RNA levels decreased from a median of 7.06 (6.05-7.29) IU/mL to 6.01 (4.45-6.51) IU/mL. 
Four hundred separate hepatocytes were laser captured from each liver biopsy, obtained before and after ART, for a total of 2473 separate cells.  The proportion of HCV-infected 
hepatocytes declined from a median of 44.5% (5.7%-55.3%) pre-ART to 16.9% (0.6%-29.7%) after HIV-1 suppression (p<0.05; Figure).
Conclusions: In four intensively studied HIV-1/HCV co-infected persons who initiated ART, decreases in plasma HCV RNA levels were associated with a reduction in the proportion 
of HCV-infected hepatocytes.  These results provide rationale for the recommendation to treatment of HIV infection prior to the initiation of HCV therapy in persons with HIV/HCV 
coinfection.
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152  Broadly Neutralizing Antibodies Avert HCV ReInfection or Subsequent Chronic Infection 
Sabrina J. Merat1; Richard Molenkamp2; Dorien van de Berg1; Camille Bru1; Sylvie M. Koekkoek2; Neeltje A. Kootstra2; Maria Prins3; Arjen Q. Bakker1; Tim Beaumont1; Janke Schinkel2  
1AIMM Therapeutics, Amsterdam, Netherlands; 2Academic Med Cntr, Amsterdam, Netherlands; 3PH Service of Amsterdam, Amsterdam, Netherlands 
Background: Understanding of protective immunity against hepatitis C virus (HCV) chronic infection is needed for designing an effective vaccine. Development of a broad 
neutralizing antibody response against the HCV E1E2 glycoproteins early in infection has been associated with clearance of infection. However, little is known about the 
characteristics of protective antibodies.
Methods: Therefore, we analyzed the antibody repertoire of twelve participants from the Amsterdam Cohort Study among drug users with median follow-up of 16.8 years. Five 
subjects became chronically infected; 3 following primary infection, and 2 cleared a primary infection but became chronically infected following reinfection. Seven subjects never 
became chronically infected following spontaneous clearance, although 4 out of 7 subjects had documented reinfections. From each subject CD27+IgG+ memory B cells, collected 
1 year after initial HCV infection, were immortalized by transduction with BCL6 and BCL-XL. To characterize the breadth of the antibody repertoire, 10,000 B cells were analyzed for 
binding to E1E2 from genotype 1 to 6 using a multiplex flow cytometry-based assay.
Results: In 10 of 12 subjects, E1E2 specific B cell cultures were detected with a median frequency of 0.14 %. Interestingly, in subjects who had prolonged risk behavior but never 
became chronically infected, the antibody repertoire was broader compared to subjects who became chronically infected. In 5 of 7 subjects who never became chronically infected, 
0.02 to 0.37 % of the B cells recognized at least 5 HCV genotypes, whereas in none of the 5 chronically infected subjects such B cells were detected (p = 0.03). From 3 clearers with B 
cells recognizing at least 5 genotypes, 75 cultures were selected to identify the epitope of these antibodies. All selected cultures recognized to a non-linear epitope. Using alanine 
mutagenesis scanning, we determined that the major epitope targeted by these antibodies was an epitope combining epitope II and domain B. In addition, 14 cultures from 2 of 
these 3 clearers bound to the AR4 epitope. Since these epitopes are the targets of broadly neutralizing antibodies, B cell clones were isolated to confirm the neutralization capacity 
of these antibodies. 
Conclusions: These data strongly suggest that broadly neutralizing antibodies protect against primary and subsequent HCV chronic infections. 

153  High Response Rate in HCV-Genotype 4 Patients Treated With Ravidasvir and Sofosbuvir 
Gamal Esmat1; Maissa El Raziky2; Asmaa Gomaa3; Tamer Elbaz4; Mahmoud Abouelkhair2; Alyaa Sabry3; Hadeel Gamal Eldeen4; Mohammed Karim2; Mohammed Abdel-Hamid5; Ola 
Nada5; Sherine Helmy6; Hanaa Abdel-Maguid6; Richard Colonno7; Nathaniel Brown7; Eric Ruby7; Pamela Vig7; Imam Waked3  
1Cairo Univ, Cairo, Egypt; 2Cairo Fatemic Hosp, Cairo, Egypt; 3Natl Liver Inst, Shebeen El Kom, Egypt; 4Kasr Alaini Viral Hepatitis Cntr, Cairo, Egypt; 5MyLab Lab, Cairo, Egypt; 6European Egyptian 
Pharmaceutical Industries, Alexandria, Egypt; 7Presidio Pharmaceuticals, San Francisco, CA, USA 
Background: Egypt has the highest prevalence of hepatitis C infection in the world, of which 90% is due to HCV genotype-4 (gt-4). Increasing HCV-related morbidity in Egypt 
presents an urgent need for highly curative, safe and affordable therapies. We report results from a Phase 3 registrational trial in Egyptian HCV gt-4 patients, assessing the 
combination of ravidasvir (RDV), a pan-genotypic HCV NS5A inhibitor, and sofosbuvir (SOF), a nucleotide HCV NS5B polymerase inhibitor, with or without ribavirin (RBV). 
Methods: Key inclusion criteria were age 18-65 yr, HCV gt-4 infection, serum HCV RNA >4 log10 IU/mL, and absence of decompensated cirrhosis or other causes of liver disease. 
Patients were enrolled into 3 groups: treatment-naïve non-cirrhotic and cirrhotic, by Fibroscan & FIB-4 score (Group 1); interferon (IFN)-experienced non-cirrhotic (Group 2); and 
IFN-experienced cirrhotic (Group 3). Groups 1 and 2 were treated with RDV 200 mg QD + SOF 400 mg QD for 12 wk, randomized 1:1 to additional RBV (weight-based) or no RBV. 
Group 3 patients all received RDV+SOF+RBV and were randomized 1:1 to 12 wk vs.16 wk of treatment. The primary endpoint is sustained virologic response (SVR), defined as 
serum HCV RNA below the lower limit of detection (LLD <12 IU/mL by the Abbott Real-Time™ PCR assay) at 12 wk post-treatment (SVR12). 
Results: This study is fully enrolled with 300 patients (150 in Group 1, 80 in Group 2, and 70 in Group 3); 284 patients had completed treatment at the time of this abstract. Study 
treatment has been generally well tolerated, with one serious adverse event possibly attributed to study drug (transient episode of symptomatic bradycardia). The most common 
adverse events are headache and fatigue. HCV RNA decreased by ~6 logs in all groups by Wk 1, with 94% of patients HCV RNA undetectable by Wk 4. Of the 265 patients who have 
reached 4 wk post-treatment, 262 (99%) had RNA 
Conclusions: To our knowledge, this is the largest IFN-free clinical trial in HCV gt-4 patients. Treatment with RDV+SOF±RBV has been well-tolerated and shows high sustained 
response rates in a large population of Egyptian patients, regardless of previous treatment status or underlying cirrhosis.

Oral Abstracts



CROI 2016 59

Oral Abstracts Abstract Listing

154LB  Ledipasvir/Sofosbuvir for 6 Weeks in HIV-Infected Patients With Acute HCV Infection 
Jürgen K. Rockstroh1; Sanjay Bhagani2; Robert H. Hyland3; Chohee Yun3; Wei Zhang3; Diana M. Brainard3; John G. McHutchison3; Patrick Ingiliz4; Thomas Lutz5; Mark Nelson6  
1Medizinische Univsklinik, Bonn, Germany; 2Royal Free Hosp, London, UK; 3Gilead Scis, Inc, Foster City, CA, USA; 4Cntr for Infectiology, Berlin, Germany; 5Infektiologikum, Frankfurt/Main, 
Frankfurt, Germany; 6Chelsea and Westminster Hosp NHS Fndn Trust, London, UK 
Background: There is no currently approved treatment for acute HCV infection. Guidelines recommend 24 weeks of therapy with interferon (IFN) and ribavirin in HIV coinfected 
individuals who are diagnosed with acute HCV. Shorter duration therapy with all-oral agents may offer a better-tolerated more efficacious  alternative. Here we evaluated the 
safety, tolerability and efficacy of ledipasvir (LDV)/sofosbuvir (SOF) fixed dose combination for 6 weeks in genotype 1 or 4 HIV-infected patients with acute HCV infection.
Methods: Patients with an acute HCV infection of <24 weeks duration as per NEAT AHC guidelines were included. Patients were required to either be receiving HIV antiretroviral 
(ARV) therapy with HIV RNA <200 copies/mL, or not be receiving any treatment for HIV with no plans to start therapy. Enrollment of patients with active illicit drug use was 
permitted. Patients with acute opportunistic infections or HBV co-infection were excluded. The primary endpoint was sustained viral response defined as HCV RNA.
Results: Twenty-six patients were enrolled. All were male, the majority were Caucasian (92%), IL28B non-CC (54%), and receiving ARV therapy (96%). The median baseline HCV 
RNA was 5.4 log10 IU/mL. Nineteen (73%) patients had HCV genotype 1a infection and 7 (27%) had genotype 4 infection. All patients completed therapy. 22/26 (85%) achieved 
SVR4. Four (15%) patients relapsed. There was a strong relationship between baseline HCV RNA and treatment outcome (Figure). All patients (21/21) with baseline HCV RNA <9 
million IU/mL achieved SVR4. Treatment was safe and well tolerated. Twenty two of 26 (85%) patients had an adverse event; the majority being mild or moderate. One patient 
had serious adverse events related to a motor vehicle accident and illicit drug use. No patients discontinued, died or experienced HIV rebound. Post treatment week 12 data will be 
presented.
Conclusions: LDV/SOF for 6 weeks is effective and well tolerated in HIV-infected patients with acute HCV infection who have a baseline HCV RNA <9 million. Acutely HCV-infected 
patients with a higher viral load should be considered for longer duration of therapy.

 

155  Empirical TB Treatment in Advanced HIV Disease: Results of the TB Fast Track Trial 
Alison Grant1; Salome Charalambous2; Mpho Tlali2; Suzanne Johnson3; Susan Dorman4; Christopher Hoffmann4; Aaron Karat1; Anna Vassall1; Gavin Churchyard2; Katherine L. Fielding1  
1London Sch of Hygiene & Trop Med, London, UK; 2The Aurum Inst, Johannesburg, South Africa; 3Fndn for Professional Develop, Pretoria, South Africa; 4Johns Hopkins Univ Sch of Med, 
Baltimore, MD, USA 
Background: Early mortality remains high among HIV-positive people starting ART; TB is the leading cause of death. We hypothesised that an algorithm designed for primary 
care nurses, using point-of-care tools to identify HIV+ people at high risk of TB, with rapid initiation of TB treatment, then ART, could reduce early mortality. We tested this 
management strategy in an open cluster-randomised trial, where clusters were South African primary care clinics.
Methods: 24 primary care clinics were randomised 1:1 to intervention or control arms. We enrolled HIV+ adults with CD4≤150, not taking ART or TB treatment. In the intervention 
arm, study nurses categorised participants’ TB probability as high (any of Hb <10g/dl, body mass index ≤18.5 or a positive lateral flow assay for urinary lipoarabinomannan), 
medium (any TB symptom, no high probability criteria) or low (no TB symptoms or high probability criteria). If high probability, participants started TB treatment immediately, 
then ART two weeks later; if medium probability, further TB investigations were arranged, with re-assessment within a week; if low probability, ART was initiated. The primary 
outcome was all-cause mortality at 6 months; secondary outcomes included the 6-month risk of hospitalisation. Analyses used methods appropriate for cluster-randomised trials 
with a small number of clusters. The study is complete: the primary outcome results are final.
Results: 3030 participants (55% female, median age 37 years, median CD4 72 cell/mm3) were included in the analysis (intervention: 1508; control: 1522). In the intervention arm, 
45.7%, 31.5% and 22.8% were categorised as high, medium and low priority respectively. At 6 months, 98.6% (intervention) vs 97.7% (control) had known vital status: mortality 
rate was 19.0 (intervention) vs. 21.5 (control) per 100 pyrs; adjusted rate ratio 0.87 (95% CI 0.61, 1.24). By 6 months, 13.9% (intervention) vs 10.8% (control) participants had been 
hospitalised at least once (adjusted risk ratio [aRR] 1.14, 95% CI 0.74, 1.74), and 16.6% (intervention) vs 15.1% (control) participants had been hospitalised and/or had died (aRR 1.01 
(95%CI 0.80, 1.28).
Conclusions: A management strategy prioritising TB treatment for ambulatory HIV+ individuals at high risk of TB did not reduce mortality or the risk of hospitalisation by 6 
months. Further work is needed to identify strategies to reduce early mortality among HIV+ people presenting for ART with low CD4 counts.
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156  Acceptability of Large-Scale Household-Based TB Screening: HPTN 071 (PopART) Trial 
Comfort R. Phiri1; Sian Floyd2; Ab Schaap1; Sam Griffith3; Ephraim Sakala1; Richard Hayes2; Sarah J. Fidler4; Helen Ayles2; Kwame Shanaube1; for the HPTN071(PopART) 
1ZAMBART, Lusaka, Zambia; 2London Sch of Hygiene & Trop Med, London, UK; 3FHI 360, Research Triangle Park, NC, USA; 4Imperial Coll London, London, UK 
Background: HPTN 071 (PopART) is a 3-arm community-randomised trial in 21 communities, 12 in Zambia and 9 in South Africa, which aims to determine the impact of a 
combination prevention intervention on HIV incidence. Community HIV care providers (CHiPs) are responsible for the delivery of the intervention and linkage to care. A combination 
HIV prevention package that includes door-to-door HIV testing and TB screening is offered in 8  of 12 communities in Zambia (total adult population of approximately 214,000).
Methods: Individuals gave verbal consent to take part in the study intervention..A standard symptom questionnaire (screening tool) delivered by the CHiPs was used to detect any 
three of the most common signs or symptoms of TB (weight loss, cough for ≥2 weeks, and/or night sweats). For adults with ≥1 of these three  most common symptoms, the CHiP 
teams collected two sputum samples and delivered them to the clinic for diagnosis using either smear microscopy or Gene X-pert. TB positive adults were started on TB treatment 
at the clinic. The household intervention is delivered in annual rounds, and data was analyzed from the first annual round or the period November 2013 up to June 2015 for Zambia 
only
Results: During this period 102, 511 households in the 8 communities were visited, 97% of households consented to enumeration of household members (99,129), and 84% of 
adult household members consented to participate (212,819 of 253,750 members). 123,272 were males and median age was 29 among adults who consented to participate, 98.4% 
(209,429/212,819) were screened for TB. Of those screened, 1.2% (2,583/209,429) were symptomatic for TB and of those symptomatic 74.3% (1,918/2,583) were followed up and 
received a test result for TB. Among adults who received a test result, 8.7% (167/1,918) had a positive test result and 79.6% (133/167) were started on TB treatment (see figure 
1). Overall TB notification rate was 650/100,000 (167/209,429 x 100,000 =  650). Adults with a positive TB test result who are not known to have started TB treatment are being 
followed up to ensure that they are all linked to care.
Conclusions: We found 9% new TB cases among people with signs and symptoms  of TB that would not otherwise have been identified. Screening large numbers of individuals 
for TB using a simple screening tool as part of a large, community-based household HIV intervention is feasible and can contribute towards active case finding and linkage to care.

Figure	  1:	  Flow	  chart	  showing	  uptake	  of	  TB	  screening	  and	  linkage	  to	  care	  
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157  HIV-Associated XDR TB Is Transmitted in Households and Hospitals in South Africa 
Sara C. Auld1; James C. Brust2; Barun Mathema3; Thuli Mthiyane4; Nazir Ismail5; Pravi Moodley6; Darius McDaniel7; Salim Allana8; Neel Gandhi7; N. Sarita Shah9  
1Emory Univ, Atlanta, GA, USA; 2Albert Einstein Coll of Med, Bronx, NY, USA; 3Columbia Univ Mailman Sch of PH, New York, NY, USA; 4Univ of KwaZulu-Natal, Westville, South Africa; 5Natl 
Inst for Communicable Diseases, Johannesburg, South Africa; 6Univ of KwaZulu-Natal, Durban, South Africa; 7Emory Univ Rollins Sch of PH, Atlanta, GA, USA; 8Rollins Sch of PH, Emory Univ, 
Atlanta, GA, USA; 9CDC, Atlanta, GA, USA 
Background: Transmission of drug-resistant TB threatens gains in global TB and HIV control, particularly in high-burden settings such as South Africa. Recent data suggests the 
majority of drug-resistant cases worldwide arise due to transmission, however, studies are needed to characterize the nature (e.g., location, timing) of transmission. In KwaZulu-
Natal province, South Africa, we have demonstrated that up to 83% of XDR TB cases are genotypically-clustered, using IS6110 RFLP and targeted gene sequencing, suggesting 
person-to-person transmission is driving the XDR TB epidemic in this high-HIV prevalence setting. In the current study, we employed social network analysis to further characterize 
patterns of transmission.
Methods: We enrolled patients diagnosed with XDR TB by culture and drug-susceptibility testing in KwaZulu-Natal from 2010–2014. Patients were interviewed at the time of 
diagnosis about their social networks at home, work, and other community locations, as well as about hospitalizations in the five years preceding their XDR TB diagnosis. An 
epidemiologic link was defined as two participants having either a social network connection or overlapping admission at the same hospital.
Results: Among 404 patients with XDR TB, the median age was 34 (IQR 28–43) and 58% were female. 311 (77%) patients were HIV-infected, with a median CD4 count of 255 
cells/mm3 (IQR 117–431); 177 (57%) were on ART at the time of their XDR TB diagnosis and 155 (88%) had an undetectable viral load. Epidemiologic links were identified for 287 
(71%) patients. 83 (21%) patients were linked as social network contacts; of these, 92% lived in the same home, 4% worked together, and 4% spent time together in a congregate 
setting (e.g., church, bar). 267 (66%) patients overlapped with other XDR TB patients in the hospital, 66 of whom were hospitalized at more than one hospital. There were 63 (16%) 
patients with both hospital and social network links to other XDR TB patients, four of whom are depicted in Figure 1.
Conclusions: The XDR TB epidemic in this high HIV prevalence setting in South Africa is being driven by direct transmission of drug-resistant TB strains in both hospitals and 
households. Social network analysis has provided valuable insights into the multitude of interactions associated with transmission. This more comprehensive understanding is 
important for designing interventions that both limit exposure in hospitals and focus contact tracing efforts to households where the majority of transmission is occurring.

 

158LB  Beta-Lactams Against TB: Teaching a New Trick to an Old Dog 
Andreas H. Diacon1; Lize van der Merwe2; Marinus Barnard2; Florian Von Groote-Bidlingmaier2; Christoph Lange3; Alberto L. García-Basteiro4; Esperança Sevene5; Lluís Ballell6; David 
Barros-Aguirre6  
1Stellenbosch Univ, Bellville, South Africa; 2Task Applied Science, Bellville, South Africa; 3Rsr Cntr Borstel, Borstel, Germany; 4Barcelona Inst for Global Hlth, Barcelona, Spain; 5Manhiça Hlth Rsr 
Cntr (CISM), Manhiça, Mozambique; 6Diseases of the Developing World, GlaxoSmithKline, Tres Cantos, Madrid, Spain 
Background: It is generally accepted that ß-lactam antibiotics are ineffective against Mycobacterium tuberculosis. Carbapenems are relatively resistant to mycobacterial 
ß-lactamases in vitro. We investigated whether the carbapenems meropenem and faropenem combined with amoxicillin and clavulanic acid (A/CA) have antituberculosis activity 
in humans.
Methods: Groups of 15 patients with newly diagnosed, smear-positive, drug-sensitive pulmonary tuberculosis received one of three treatments for 14 days: meropenem 2g 
intravenously or faropenem 600mg orally, both combined with oral A/CA 500mg/125mg, all given three times per day, or standard antituberculosis treatment as control. We 
collected sputum overnight for colony forming unit (CFU) counting on solid agar plates and for assessing time to culture positivity (TTP) in liquid medium. Full pharmacokinetic 
profiling was performed on day 14. Patients were hospitalised for daily safety assessments.
Results: The viable mycobacterial sputum load was significantly reduced with standard treatment (validating the laboratory assays) and with meropenem A/CA but not with 
faropenem A/CA (Table). Meropenem exposures were much higher than faropenem exposures (Table). AUC and Cmax were significantly associated with meropenem activity 
measured by CFU (r2=0.62; p=0.002 and r2=0.49; p=0.066, respectively). Mild intermittent diarrhea was reported by >50% of patients in both carbapenem groups and was 
probably related to A/CA.
Conclusions: The combination of intravenous meropenem and oral A/CA has antituberculosis activity in humans of similar magnitude as previously reported for rifampin 
(10mg/kg), pyrazinamide, bedaquiline and PA-824 over the first 2 weeks of treatment. This establishes ß-lactams as a class with clinical antituberculosis activity. Oral faropenem 
combined with A/CA was ineffective owing to insufficient exposure. Both treatments were safe. Meropenem A/CA should be considered for all patients with highly resistant 
tuberculosis in whom intravenous treatment is feasible.
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159  Pre-ART Cryptococcal Antigen Titer Associated With Preemptive Fluconazole Failure 
Bozena M. Morawski1; David R. Boulware1; Elizabeth Nalintya2; Agnes Kiragga2; Francis Kazooza2; Radha Rajasingham1; Benjamin J. Park3; Yukari C. Manabe4; Jonathan E. Kaplan3; 
David B. Meya2  
1Univ of Minnesota, Minneapolis, MN, USA; 2Infectious Diseases Inst, Kampala, Uganda; 3CDC, Atlanta, GA, USA; 4Johns Hopkins Univ, Baltimore, MD, USA 
Background: In low and middle-income countries, the prevalence of cryptococcal antigenemia (CrAg+) averages 7.2% (95% confidence interval (CI), 6.8-7.6%) among persons 
with CD4<100 cells/µL. CrAg+ persons are at elevated risk of mortality compared to persons without cryptococcal antigenemia (CrAg-) who are HIV-infected. Although preemptive 
fluconazole therapy can halt the progression from asymptomatic antigenemia to symptomatic cryptococcal meningitis and death, risk factors for progression to cryptococcal 
meningitis are unknown.
Methods: We assessed 6-month survival of CrAg+ persons who received preemptive fluconazole monotherapy of 800mg/day for 2 weeks and then 400mg/day for 8 weeks, as 
part of a stepped-wedge randomized trial evaluating CrAg screening at 18 Ugandan clinics. During the intervention, CrAg screening was reflexively performed at the time of CD4 
result, when CD4<100 cells/µL. ART was initiated 2 weeks after fluconazole therapy initiation. We assessed 6-month breakthrough cryptococcal meningitis rates, and survival with 
respect to baseline CrAg titers and CD4 counts.
Results: From 2,135 persons screened with CD4<100 cells/µL, the CrAg+ prevalence was 7.1% (95%CI: 6.1-8.2). 152 asymptomatic CrAg+ HIV-infected, ART-naïve adults received 
fluconazole. Among 151 CrAg+ persons with baseline titers, 39% (n=59) had a pre-ART CrAg titer of ≥1:160 and 61% (n=92) of <1:160. 11 of the 151 participants went on to 
develop cryptococcal meningitis within 6 months; and patients with titers ≥1:160 were at elevated risk versus those with titers <1:160 (Hazard Ratio (HR)=5.4; 95%CI: 1.1-27.3; 
P=.04). Overall 6-month survival was 78%. Patients with CrAg titer ≥1:160 had 2.5-fold higher 6-month mortality risk versus those with titers <1:160 when receiving preemptive 
therapy (HR=2.5; 95%CI: 1.2-5.2; P=.01). When stratified by CD4 (>50 vs. 50 cells/µL), only those with low CD4 and titers ≥1:160 were at elevated risk for failure (versus high CD4, 
<1:160 titer patients) (HR=3.2; 95%CI: 1.1-9.5; P=.04). All patients with titers ≥1:1000 were at elevated risk for failure, irrespective of CD4 (HR=2.3; 95%CI: 1.0-4.9; P=.04).
Conclusions: Among CrAg+ persons with baseline CrAg titer of ≥1:160, 32% failed preemptive fluconazole therapy and died despite receiving recommended preemptive therapy. 
Developing semi-quantitative rapid CRAG tests may be warranted to stratify those at risk of death in whom more aggressive antifungal preemptive therapy may be necessary, 
especially among patients with extremely low CD4 values.

 

160  Immediate ART Initiation Reduces Risk of Infection-Related Cancer in HIV Infection 
Alvaro H. Borges1; Jacqueline Neuhaus2; Abdel Babiker3; Timothy J. Wilkin4; Christian Hoffmann5; Keith Henry6; Adrian Palfreeman7; Mamta K. Jain8; Sanjay Pujari9; Ronald T. 
Mitsuyasu10  
1CHIP, Rigshospitalet, Univ of Copenhagen, Copenhagen, Denmark; 2Univ of Minnesota, Minneapolis, MN, USA; 3Univ Coll London, London, UK; 4Weill Cornell Med Coll, New York, NY, USA; 
5IPM StudyCntr, Hamburg and Univ of SchleswigHolstein, Campus Kiel, Hamburg, Germany; 6Hennepin County Med Cntr, Univ of Minnesota, Minneapolis, MN, USA; 7Med Rsr Council Clinical 
Trials Unit, London, UK; 8Univ of Texas Southwestern Med Cntr, Dallas, TX, USA; 9Inst of Infectious Diseases, Pune, India; 10Univ of California Los Angeles, Los Angeles, CA, USA 
Background: In the START study, immediate antiretroviral therapy (ART) initiation reduced the overall risk of cancer by 64%. We hypothesized that the reduction in cancer risk 
was higher for infection-related vs infection-unrelated cancer and mainly determined by differences in CD4 counts and HIV RNA levels between the study arms. 
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Methods: Incident malignancies in START were categorized into any type, infection-related and infection-unrelated cancer. Infection-related cancer was defined as cancer driven 
by any infectious agent. Independent factors associated with each cancer category were assessed by multivariable Cox models. To investigate why immediate ART initiation 
reduced cancer risk we used sequential adjustment for baseline covariates, cancer risk factors and HIV-specific variables to fit Cox models with a study arm indicator.
Results: There were 14 cancers among persons randomized to the immediate ART arm (6 infection-related and 8 infection-unrelated) and 39 cancers in the deferred arm (23 
infection-related and 16 infection-unrelated) (Hazard Ratios [HR]; 95% CI; of immediate vs deferred ART initiation were 0.26; 0.11-0.64; for infection-related and 0.49; 0.21-1.15; 
for infection-unrelated cancer). In adjusted analyses with both treatment groups combined, older age (adjusted HR; 95% CI: 1.85; 1.44-2.39 per 10y), white race (2.80; 1.13-6.92 
vs black) and HIV RNA (1.57; 1.08-2.28 per 1log higher) were linked to risk of any type cancer. Independent predictors of infection-related cancer were older age (1.42; 0.99-2.02 
per 10y), higher BMI (1.08; 1.01-1.16 per Kg/m2), low income region (0.32, 0.14-0.74 for high vs low income) and HIV RNA (2.32; 1.35-3.98 per 1log higher). Older age was the only 
independent predictor of infection-unrelated cancer (2.58; 1.75-3.81 per 10y). Adjustment for latest HIV RNA level, but not for CD4 count or cancer risk factors, attenuated the 
effect of immediate ART on any type of cancer and infection-unrelated cancer (Figure). Adjustment for latest HIV RNA level had little impact on the protective effect of immediate 
ART on infection-related cancer.
Conclusions: Immediate ART initiation significantly reduces the risk of infection-related cancer. Though limited by small sample size, this benefit doesn’t appear to be solely 
attributable to HIV RNA suppression and may be also mediated by other mechanisms.

 

161  ACTG A5298: A Phase 3 Trial of the Quadrivalent HPV Vaccine in Older HIV+ Adults 
Timothy J. Wilkin1; Huichao Chen2; Michelle Cespedes3; Pawel Paczuski2; Catherine Godfrey4; Elizabeth Chiao5; Amneris Luque6; Jennifer Y. Webster-Cyriaque7; Barbara Bastow8; Ross 
Cranston9; for the ACTG A5298 Protocol Team  
1Weill Cornell Med Coll, New York, NY, USA; 2Harvard Sch of PH, Boston, MA, USA; 3Icahn Sch of Med at Mount Sinai, New York, NY, USA; 4DAIDS, NIAID, NIH, Rockville, MD, USA; 5Baylor Coll of 
Med, Houston, TX, USA; 6Univ of Rochester Med Cntr, Rochester, NY, USA; 7Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA; 8Social & Scientific Systems, Inc., Silver Spring, MD, USA; 
9Univ of Pittsburgh Sch of Med, Pittsburgh, PA, USA 
Background: HIV-infected individuals are at increased risk for human papillomavirus (HPV)-associated cancers.  Quadrivalent HPV vaccine (qHPV) licensure studies were 
conducted in HIV-uninfected populations ≤26 yrs old with low exposure to HPV; qHPV is safe and immunogenic in HIV infected adults.
Methods: Phase 3, randomized, double-blind, placebo-controlled trial of qHPV in HIV-infected adults age 27 years and older with no previous HPV-associated cancer. Men were 
required to have a recent history of receptive anal sex.  Participants had baseline assessments for anal and oral HPV (2 timepoints), anal cytology, and high resolution anoscopy 
(HRA). Participants received qHPV (or placebo) at entry, weeks 8 and 24. Anal HPV, cytology and oral HPV testing were obtained every 6 months. Treatment of HSIL and follow-
up HRA was according to local standard of care. The primary endpoint was persistent anal HPV infection (or single detection at the final visit) in those without the infection at 
baseline. We hypothesized a 65% reduction with qHPV.  The study was conducted at 23 US sites and 1 Brazil site. 99.9% confidence intervals are presented since the data are from a 
pre-specified DSMB review employing a Haybittle-Peto boundary of 0.001.
Results: 575 participants were enrolled (472 (82%) male, 103 (18%) women), 262 (46%) were white/non-Hispanic, 179 (31%) were black/non-Hispanic, 117 (20%) were Hispanic. 
Median age was 47 years [IQR 41-53], median CD4 602/µL [IQR 436-767], 83% had HIV RNA <50 copies/mL, 558 (97%) completed vaccination. With 2.1 years median follow-up, 
persistent anal HPV infection with qHPV types was 30% lower than hypothesized. Conditional power to show a significant difference in the primary endpoint was 7% should the 
study complete with similar event rates. Conditional power for detecting a difference in anal HSIL was <1%. The DSMB recommended stopping the trial due to futility. The qHPV 
was safe and well tolerated.
Conclusions: This study does not support HPV vaccination in older HIV-infected adults for prevention of new anal HPV infections or to improve HSIL treatment outcomes, but does 
suggest a trend for protection against oral infection. The role of qHPV for prevention of oral HPV infections should be further investigated. These results underscore the need for 
HPV vaccination prior to HPV exposure.
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162  Is Intensive Cervical Cancer Screening Justified in Immunosuppressed Women? 
Michael J. Silverberg1; Wendy Leyden1; Steven Gregorich2; Karen K. Smith-McCune2; Megan Huchko2; Miriam Kuppermann2; Shalini Kulasingam3; George F. Sawaya2  
1Kaiser Permanente Northern California, Oakland, CA, USA; 2Univ of California San Francisco, San Francisco, CA, USA; 3Sch of PH, Univ of Minnesota, Minneapolis, MN, USA 
Background: Current cervical cancer screening guidelines recommend more intensive screening of immunosuppressed women, including HIV+ women and those on 
immunosuppressive agents (e.g., calcineurin inhibitors, corticosteroids). Whether this approach is justified in settings with uniform access to comprehensive care, including 
combination antiretroviral therapy and cervical cancer screening, is unclear.
Methods: Among adult members of a large integrated healthcare system, we performed a nested case-control study of 20,157 incident cases of cervical intraepithelial neoplasia 
(CIN) 2, 3 or cancer (CIN 2+) and 5:1 selected controls (N=100,780), matched on age, diagnosis date (+/-1 year), years in the health plan (+/-1 year), and date of first health plan Pap 
test (+/-1 year). A primary predictor was HIV status, both overall comparing HIV+ and HIV- women, and among HIV+ women stratified by recent CD4 T-cells/µL (<200, 200-499, 
≥500 cells/µL). A second predictor of interest was recent (<18 months) prescription of immunosuppressive agents. Odds ratios (OR) from conditional logistic regression models 
were adjusted for race/ethnicity, smoking (ever/never), and recent hormonal prescriptions (e.g., oral contraceptives, hormone replacement therapy).
Results: The mean age of CIN 2+ cases and controls was 36 years. 52% of cases were white, 19% were Hispanic, and 8% were black; race/ethnicity was similar in controls. Cases 
were more likely than controls to be current smokers (20% vs. 13%) and to have been prescribed hormones (49% vs. 44%). The prevalence of HIV was 0.18% in cases and 0.08% 
in controls, with 47% of HIV+ women having CD4 counts ≥500 cells/µL. As shown in the Table, the adjusted OR for CIN 2+ for HIV+ women compared with HIV- women was 2.2 
(95% CI: 1.5-3.3). In the model stratifying HIV+ women by CD4 count, adjusted ORs (HIV- reference) were 0.9 (0.4-1.9), 3.5 (1.9-6.5), and 5.3 (1.8-15.2), for women with CD4≥500, 
200-499, and <200 cells/µL, respectively. The prevalence of immunosuppressive agents was 6.8% in CIN 2+ cases and 6.4% in controls, with an adjusted OR of 1.05 (0.99-1.12). 
Results were similar for the outcome of CIN 3+ (data not shown).
Conclusions: The increased risk of CIN 2+ among HIV+ women appears to be limited to those with CD4 counts <500 cells/µL. Immunosuppressive agents do not appear to confer 
significant increased risk of CIN 2+. More intensive screening of HIV+ women may be justified based on CD4 cell counts, but not for women prescribed immunosuppressive agents.

 

163  WITHDRAWN 

164  Isolated Seminal HIV-1 RNA Shedding in African Men With Uninfected Women Partners 
Andrew Mujugira1; Connie M. Celum1; Allan Ronald2; Nelly R. Mugo3; Robert W. Coombs1; Jared M. Baeten1; for the Partners PrEP Study Team  
1Univ of Washington, Seattle, WA, USA; 2Univ of Manitoba, Winnipeg, MB, Canada; 3Kenya Med Rsr Inst, Thika, Kenya 
Background: Eliminating HIV-1 transmission using antiretroviral therapy (ART) requires suppressing HIV-1 RNA in plasma and genital secretions. However, intermittent seminal 
shedding occurs despite effective ART and suppressed plasma HIV-1 RNA concentrations. Given the need to counsel HIV-1 infected men initiating ART about their transmission risk, 
information about timing and likelihood of achieving HIV-1 RNA suppression in semen and male-to-female HIV-1 transmission is needed. 
Methods: We used data from a prospective study of heterosexual HIV-1 serodiscordant African couples (Partners PrEP Study) to assess the frequency and magnitude of 
seminal HIV-1 RNA shedding after 0-3, 4-6 and >6 months of ART. HIV-1 RNA was quantified in semen and blood plasma using the Abbott m2000 Real-Time HIV-1 assay (Abbott 
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Diagnostics). The primary outcome was seminal HIV-1 RNA concentration >80 copies/mL. Secondary biologic outcomes were pregnancy incidence, as an indicator of unprotected 
sex, and HIV-1 acquisition in initially uninfected women whose male partners initiated ART during follow-up.
Results: We followed 1772 HIV-1 infected men for 4554 person-years. Of these, 755 initiated ART during follow up, and semen HIV-1 RNA results were available for 231 (31%). 
Median time from ART initiation to semen HIV-1 RNA quantitation was 2.96 months. Seminal HIV-1 RNA was detected in 20% (31/155), 10% (5/49) and 9% (6/70) of samples 
after 0-3, 4-6 and >6 months of ART, respectively. Among men with suppressed plasma HIV-1 RNA concentrations (<80 copies/ml) [N=192], the frequency of semen HIV-1 RNA 
detection was 7% (6/88), 3% (1/40) and 3% (2/64) in samples collected 0-3, 4-6 and >6 months after ART initiation. The median quantity of seminal HIV-1 RNA among those with 
suppressed plasma HIV-1 RNA was 2.97 log10 copies/ml (range, 2.53-3.41). Plasma and semen HIV-1 RNA concentrations were correlated (Spearman’s r=0.58, p<0.001). After >6 
months ART, pregnancy incidence was 13.7 per 100 person-years (9 pregnancies/66 person-years) after excluding time when pregnant or using contraception, and there were no 
male-to-female HIV-1 transmission events in the 231 ART-exposed couples. 
Conclusions: Seminal HIV-1 RNA shedding was rare and low quantity among heterosexual HIV-1 infected men who achieved plasma HIV-1 RNA suppression. No HIV-1 infections 
were observed among HIV-1 uninfected women partners, despite high pregnancy incidence, indicating no HIV-1 transmission in the context of unprotected sex. 

165  Exploring the Effectiveness of Traditional Circumcision Practices in Preventing HIV 
Michael Pickles1; Anne Cori1; Sian Floyd2; Helen Ayles2; Nulda Beyers3; Peter Bock4; Sarah J. Fidler1; Richard Hayes2; Christophe Fraser1; for the HPTN 071 (PopART) Study Team  
1Imperial Coll London, London, UK; 2London Sch of Hygiene & Trop Med, London, UK; 3Univ of Stellenbosch, Tygerberg, South Africa; 4Univ of Stellenbosch, Cape Town, South Africa 
Background: Traditional male circumcision (TMC) is widespread across different cultures and religions, and is highly prevalent in sub-Saharan Africa. Given variability between 
cultures in the traditional procedure in terms of foreskin removal, it is unknown if TMC is always as protective against HIV as voluntary male medical circumcision (VMMC) 
regardless of the traditional procedure used.
Methods: HPTN 071 (PopART) is a large-scale combination prevention trial underway in South Africa and Zambia, for which a population cohort of adults aged 18-44 has 
been randomly recruited. We use logistic regression on data from the baseline survey of the population cohort to examine associations between measured HIV serostatus and 
self-reported circumcision status, adjusting for potential covariates. We divide individuals into those who have not been circumcised, and those who have undergone one of the 
following: TMC in Zambia; TMC in South Africa; VMMC; and those who report being circumcised by a practitioner other than a traditional practitioner or government health worker, 
or report being circumcised but do not specify by who. We differentiate TMC by country to reflect that the traditional procedure used may differ. 
Results: 5,301 out of the 11,231 men in the population cohort reported being circumcised. 60.6% of those circumcised reported being circumcised by a traditional practitioner, 
and 28.5% reported VMMC. 83.2% of circumcised men in South Africa (mostly Xhosa) were circumcised by a traditional practitioner, while only 14.0% of circumcised men in 
Zambia had undergone TMC. Figure 1 shows that in both countries HIV prevalence was higher amongst men who have undergone TMC (16.1% in South Africa; 16.7% in Zambia) 
than those who had undergone VMMC (6.3% and 7.8% respectively). After adjusting for age, education, marital status and number of lifetime partners, HIV prevalence remained 
significantly higher in men who underwent TMC in both South Africa (adjusted odds ratio=1.67, 95% confidence interval 1.32-2.14, P<0.001) and in Zambia (1.55, 95% confidence 
interval 1.00-2.36, P=0.046) compared to those who underwent VMMC.
Conclusions: Traditional male circumcision, as practiced by ethnic groups in South Africa and Zambia, is associated with higher HIV prevalence than voluntary male medical 
circumcision. Further work, designed to examine the extent to which traditional circumcision, as practiced in this and other regions, is protective against HIV acquisition, should be 
carried out.

 

166  2013-14 Rwanda HIV Incidence Household Survey: Understanding HIV Epidemic in Rwanda 
Eric Remera1; Jean Paul Uwizihiwe1; Steve Kanters2; Augustin Mulindabigwi1; Mwumvaneza Mutagoma1; Edward Mills2; Sabin nsanzimana3  
1Inst of HIV/AIDS Disease Prevention and Control, Rwanda Biomed Cntr, Kigali, Rwanda; 2Global Evaluative Scis, Vancouver, BC, Canada; 3Rwanda Biomed Cntr, Kigali, Rwanda 
Background: In Rwanda since the scaling up of the antiretroviral therapy ten years ago, the HIV prevalence among adults aged 15 to 49 years has been stable at 3%. Although, 
the incidence is a more informative epidemiological measure of the HIV epidemic, until now Rwanda has relied on models and estimates of this measure. We conducted the first 
nationally representative HIV incidence household survey in Rwanda among adults aged 15 to 49 to better characterize its HIV epidemic.
Methods: A prospective HIV incidence population-based survey conducted in all five Rwandan provinces for the year period of 2013-2014 and using two-stage sampling. We 
randomly selected 492 villages in the first stage and 14 households in the second stage. We obtained a sample of 13,728 respondents from 6,796 households. Participants were 
surveyed on their HIV knowledge, risky behaviour and demographics, and they were HIV tested using rapid tests and ELISA. Those testing HIV negative were enrolled in the cohort 
and those testing HIV positive were only included in the baseline survey. The cohort was followed for a year, with no special intervention or education. After a year, the 12,686 
(92%) participants who completed follow-up were HIV re-tested and re-surveyed.
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Results: Among 12,686 completers, 6182 were male (47%) and the mean age was 30 years. The majority (89%) lived in rural areas, 38% were single and 57% were married or 
cohabitating. In total, 24% of males was circumcised and 6.7% of women were pregnant. Over the year, 33 cohort members sero-converted resulting in an HIV incidence of 0.27% 
(95% confidence interval: 0.18-0.35%); 0.21% among men and 0.32% among women. The distribution of HIV cases was indicative of multiple breakouts, with 3 villages and 2 
households having multiple sero-conversions. Incidence was highest in adults aged 46-55 years (0.38%); however the most cases (12) occurred among those aged 16-25 years. 
Similarly, incidence was highest among the widowed (1.30%), single (0.35%) and divorced (0.38%). HIV incidence showed urban rural variation with higher incidence (0.65%) in 
urban areas.
Conclusions: The HIV incidence in Rwanda was slightly higher than model estimates used in the past. Moreover, this household survey demonstrates that young adults and 
singles are the among largest contributors to HIV incidence in Rwanda and that outbreak contribute to the ongoing epidemic. The national HIV program should plan for HIV 
preventive interventions tailored to those populations.

167  Antiretroviral Therapy and HIV Acquisition in a South African Population-Based Cohort 
Catherine Oldenburg1; Till Bärnighausen1; Frank Tanser2; Victor De Gruttola1; George R. Seage1; Matthew Mimiaga3; Kenneth H. Mayer4; Deenan Pillay2; Guy Harling1  
1Harvard Sch of PH, Boston, MA, USA; 2Africa Cntr for Hlth and Pop Studies, Mtubatuba, South Africa; 3Brown Univ Sch of PH, Providence, RI, USA; 4The Fenway Inst, Fenway Hlth, Boston, MA, 
USA 
Background: Antiretroviral therapy (ART) is highly efficacious in preventing HIV in randomized trials of volunteer serodiscordant couples with full serostatus awareness. However, 
evidence of the effectiveness of ART in preventing HIV in population-based samples, where serostatus may not be known to the individual or their partner, is lacking.  Here, we 
assess the effect of ART on HIV acquisition in a population-based cohort in rural KwaZulu-Natal, South Africa.  In this cohort, couples are linked via surveillance rather than via 
clinics, allowing for estimation of the effect of ART in a “real-world” setting where individuals are not necessarily aware of their HIV status or the status of their partner. 
Methods: All HIV-uninfected individuals present between January 2005 and December 2013 (n=17,016) with at least two HIV tests were included, regardless of whether or not 
they had a cohabitating partner.  Individuals with cohabitating partners were categorized as having an HIV-uninfected partner, an HIV-infected partner who was not on ART, 
or an HIV-infected partner who was on ART.  ART status of HIV-infected partners was determined via public-sector ART clinic data.  Interval-censored time-varying parametric 
proportional hazards regression was used to assess how the partner’s ART status affected HIV acquisition risk.
Results: Of the 17,016 individuals, 1,846 had an HIV-uninfected and 196 had an HIV-infected partner over the follow-up period, of whom 76 initiated ART during follow-up. HIV 
incidence was 0.3 per 100 person-years among individuals with an HIV-uninfected partner (95% confidence interval [CI] 0.2-0.5), compared to 5.6 per 100 person-years (95% CI 
3.5-8.4) among individuals with an HIV-infected partner who was not on ART, and 1.4 per 100 person-years (95% CI 0.4-3.5) among individuals with an HIV-infected partner who 
was on ART.  In an adjusted model, HIV-infected partner’s use of ART was associated with a 77% decrease in HIV acquisition risk amongst serodiscordant couples (aHR=0.23, 95% 
CI 0.07-0.80).  
Conclusions: ART initiation was associated with substantially reduced HIV incidence, but less than has been seen in more controlled settings.  Achieving effective population 
control of HIV incidence, and thus elimination of the epidemic, may not be possible only through ART provision to seropositive persons. A combination of additional interventions is 
likely to be necessary. 

 

168LB  Option B+ in Malawi: Have 4 Years of “Treat All” Shown That 90-90-90 Is Achievable? 
Beth Tippett Barr1; Andreas Jahn2; Sundeep K. Gupta3; Alice Maida3; Frank Chimbwandira3  
1CDC, Harare, Zimbabwe; 2Ministry of Hlth, Lilongwe, Malawi; 3CDC, Lilongwe, Malawi 
Background: In 2014, UNAIDS released the 90-90-90 objectives:  90% of persons living with HIV (PLHIV) are identified, 90% of known PLHIV (or 82% of all) are on sustained ART, 
of whom 90% (or 73% of all) are virally suppressed by 2020.  In September 2015, WHO released guidance endorsing ‘Treat All’ as a critical strategy for epidemic control.  Reaching 
73% viral suppression by 2020 implicitly assumes that ‘Start All’ will facilitate a rapid increase in the identification of PLHIV to reach the first step in the cascade.  We reviewed 
Malawi’s national data on PMTCT Option B+ as an early ‘Treat All’ model to understand progress towards 90-90-90 in a defined population.
Methods: The Malawi Ministry of Health collects, validates and publishes all HIV program data on a quarterly basis (www.hiv.health.gov.mw).  Quarterly report data was analyzed 
to compare the six month period prior to implementation of Option B+ with the same six month period four years later.  Comparisons on cascade coverage were made using the 
Spectrum model population denominator as the point of comparison for each 90.  The contributions of initiation and retention were separated under the 2nd 90, and those lost to 
follow-up were considered not to be virally suppressed.
Results: Between 2011 and 2015, the proportion of all estimated pregnant PLHIV who knew their HIV status increased from 49% to 80%.  The proportion of known positive and 
on ART increased from 6.5% to 98%, or 78% of all pregnant PLHIV nationally. Retention on ART at 12 months was 72% (56% of all), and of the 23% of ART patients who received a 
routine VL test, 85% were virally suppressed (or 48% of all), resulting in Malawi attaining an estimated 80-56-48 on the 90-90-90 cascade, compared to 49-3-2 in 2011 (Figure 1).
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Conclusions: Use of the 90-90-90 cascade to monitor progress towards epidemic control provides clear programmatic insight.  “Treat all” under Option B+ in Malawi resulted 
in rapid and demonstrable progress towards achieving the 90-90-90 objectives, both in ART initiation and viral suppression.  However, even in this easy-to-access population 
with high ANC attendance, the first 90 was not reached.  To accomplish 90-90-90 nationally, a proactive approach is required to reach the first 90, not reliance on existing testing 
coverage and service delivery models.  Under the 2nd 90 it is important to ensure both ART initiation and ART retention are monitored, in order to ensure appropriate interventions 
to increase coverage are implemented.

 

169LB  Measuring the Impact of Test & Treat on the HIV Cascade: The Challenge of Mobility 
Joseph Larmarange1; Collins Iwuji2; Joanna Orne-Gliemann3; Nuala McGrath4; Mélanie Plazy3; Kathy Baisley5; Till Bärnighausen6; Francois Dabis7; Deenan Pillay8; for the ANRS 12249 
TasP Study Group  
1Université Paris Descartes, Paris, France; 2Africa Cntr for Population Hlth, Mtubatuba, South Africa; 3INSERM, Bordeaux, France; 4Univ of Southampton, Southampton, UK; 5London Sch of 
Hygiene & Trop Med, London, UK; 6Harvard Sch of PH, Boston, MA, USA; 7INSERM U897, ISPED, Univ de Bordeaux, Bordeaux, France; 8Africa Cntr for Hlth and Pop Studies, Mtubatuba, South 
Africa 
Background: Universal test and treat (UTT) could substantially improve the HIV 
care cascade at population level (i.e. the proportion of all HIV-infected people 
being diagnosed, on ART and virally suppressed at a given date) and thus reduce 
HIV incidence. Several trials are currently exploring this hypothesis.
Due to demographic change, the study population of HIV-infected individuals is 
composed of people with various degrees of exposure to the trial interventions. 
This structural effect could potentially dilute the impact observed at population 
level of a UTT strategy. Here, we describe a dynamic cascade according to 
both calendar (population) and exposure (individual) time approaches, using 
preliminary data from the ANRS 12249 TasP cluster-randomized trial ongoing in 
rural KwaZulu-Natal (South Africa).
Methods: Analysis was conducted within a subgroup of 4 clusters with the 
longest follow-up time where five six-monthly rounds of home-based HIV testing 
had been conducted between March 2012 and July 2015. Resident members 16 
years and above were offered rapid HIV testing and asked to provide dried blood 
spots (DBS) each time. Those ascertained HIV-positive were referred to local trial 
clinics for ART initiation and follow-up.
HIV tests results and information on clinic visits, ART prescription, viral load and 
CD4 count, migration and death were used to calculate residency status, HIV 
status and HIV care status for each individual on each calendar day. This calendar 
cascade was then compared to the exposure cascade, where each status was 
recalculated for individuals at any given date with exposure time defined as the 
duration since trial registration.
Results: According to calendar time, the overall cascade improved rapidly during 
the first 15 months of the trial (from 25 to 40% virally suppressed), but more 
slowly thereafter (Fig a). Although the target population size of HIV-infected 
people remained rather stable over time (~665 individuals, Fig b), population 
turnover was high (Fig c). According to exposure time, with a decreasing sample 
size over time (Fig e), the cascade improved continuously between M0 and M30, 
from ~20% to ~50% virally suppressed (Fig. d).
Conclusions: Population mobility dilutes the observed impact of UTT 
interventions on the cascade at population level. These preliminary findings also 
suggest that the impact of a UTT approach could be maximized as long as there is 
a coordination to facilitate continued access to care when people move.
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169aLB HIV-1 Infection With Multiclass Resistance Despite Preexposure Prophylaxis (PrEP)
David C. Knox1; Darrell H. Tan2; P. Richard Harrigan3; Peter L. Anderson4

1Maple Leaf Med Clinic, Toronto, ON, Canada; 2St Michael’s Hosp, Toronto, ON, Canada; 3BC Cntr for Excellence in HIV/AIDS, Vancouver, BC, Canada; 4Univ of Colorado, Denver, CO, USA
Background: PrEP is reported to have nearly 100% prevention efficacy in men who have sex with men (MSM) when adherence is high.  We report a 43 year old MSM who 
seroconverted to multi-class resistant HIV-1 (day 0; 4th generation Ag/Ab combo screen positive, p24 positive, Western Blot negative) after 24 months of successful PrEP, despite 
clinical and pharmacokinetic data suggesting long-term adherence to FTC/TDF.
Methods: Pharmacy dispensing records were obtained for FTC/TDF. Liquid chromatography–mass spectrometry (LC-MS) was performed on the untimed plasma sample from day 
0 to determine TDF and FTC concentrations. Dried blood spots (DBS) were collected on day 16, while on FTC/TDF-based combination antiretroviral therapy, for determination of 
intracellular TVF-DP concentration. Standard population sequencing and deep sequencing to 2% of the viral population was completed on day 7 plasma (HIV RNA 28,326 copies/
mL), as was phenotypic testing for resistance to integrase inhibitors. Phylogenetic analysis of the V3 loop of envelope protein gp120 was completed on day 7 plasma to characterize 
the founder virus.
Results: Pharmacy dispensing records demonstrated consistent prescription refills. DBS testing revealed TVF-DP of 2,297 fmol/punch indicating consistent dose-taking in the 
preceding 1-2 months, thus overlapping with the seroconversion time. LC-MS on day 0 plasma was inconclusive for TDF (calibration range 181-2,385 ng/ml) and FTC (range 736-
50,200 ng/ml) due to the untimed nature of the sample relative to dosing and the high lower limit of quantification of the assay. Standard and deep sequencing of virus from day 
7 revealed CCR5-tropic clade B HIV-1 with mutations conferring resistance to NRTIs (41L, 67G, 69D, 70R, 184V, 215E), NNRTIs (181C) and INSTIs (51Y, 92Q), suggesting transmitted 
rather than acquired resistance (table 1). Phenotypic drug resistance testing of the integrase class on day 7 plasma revealed reduced response to all integrase inhibitors (table 1). 
Phylogenetic analysis revealed a very narrow range of sequence diversity, consistent with infection from a single source.
Conclusions: This patient’s clinical history, pharmacy records and DBS results consistent with long-term dosing of FTC/TDF suggest that HIV infection is possible despite adherence 
to daily oral PrEP when exposed to FTC/TDF-resistant virus. To our knowledge, this is the first reported case of breakthrough HIV infection with evidence of long-term adherence to 
FTC/TDF.

169bLB Gel Applied as Anal Lube Without Applicator Provides Poor Rectal Mucosal HIV Coverage
Eugenie Shieh1; Ethel Weld1; Edward J. Fuchs1; Karen W. Buckheit2; Robert W. Buckheit Jr2; Jennifer Breakey1; Craig Hendrix1

1Johns Hopkins Univ, Baltimore, MD, USA; 2ImQuest Biosciences, Frederick, MD, USA
Background: With the rising incidence of HIV in men who have sex with men (MSM) and the proven efficacy of oral HIV pre-exposure prophylaxis, more behaviorally-congruent 
periodic dosing strategies, such as rectal HIV microbicides, are in demand.  Rectal gel microbicide studies have utilized vaginal applicators to administer the gels, but these 
applicators have not been well received. Further, this doesn’t mimic the real-world use of sexual lubricants, which usually involves application inside or on the anus and on the 
partner’s penis.  We examined the rectal distribution of gels when dosed as sexual lubricants compared to dosing with an applicator.
Methods: Five healthy, HIV-negative MSM were enrolled.  10 mL of 99mTc-DTPA-radiolabelled hydroxyethyl cellulose (HEC) gel universal placebo was administered intra-
rectally with a 4 cm applicator attached to a syringe. After washout, the same participants were given 10 mL of 99mTc-DTPA-radiolabelled Wet® Original gel lubricant for self-
administration to the anus with use of fingers and a phallic device as if applying a sexual lubricant in their usual manner with a sexual partner (manual dosing). Manual dosing was 
then followed by 5 minutes of simulated receptive anal intercourse with a phallic device.  SPECT/CT was performed 4 hours after each gel administration. 
Results: Gel administered by both methods was centered in the rectosigmoid, median 7.7 cm (interquartile range 5.2-13.4) from the anorectal junction. However, the manual 
dosing method was associated with more variable distribution, 12.5 cm (7.3-37.0), compared to a more uniform 18.1 cm (17.35-18.5) distribution after applicator dosing. When 
applying the gel manually as a sexual lubricant, participants utilized 2.7 mL (1.8, 6.6) of the 10 mL lubricant dose unit.  Of the initial 10 mL dose intended for manual application, 
only 4% (1%, 27%) was retained within the colon after simulated sex. By contrast, 92% (91%, 93%) of the applicator dose was retained (paired t-test, p=0.01).
Conclusions: Manual application of a sexual lubricant gel delivers a small, variable fraction of the gel dose in a variable rectosigmoid distribution compared to the same volume 
dosed intra-rectally. These preliminary results raise concern that manually dosing a rectal microbicide gel as a sexual lubricant may not provide adequate, predictable mucosal 
coverage for HIV protection. Assessment of antiretroviral rectal microbicide products is needed to confirm these preliminary results.
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170  Location and Population: Response to the Who and Where in the HIV Epidemic 
Peter Ghys, UNAIDS, Geneva, Switzerland 
The effectiveness of most elements of the AIDS response is well known, and applying that response can end the AIDS epidemic by 2030. A key element is reaching the right people 
with the right programmes and services. In the early years of the response populations that needed to be reached by programmes were characterised as general population, high 
risk groups, and bridge populations. Recent developments in data collection for key populations, in development and application of epidemiological models, in use of facility-
based data and in mapping and visualisation techniques allow a much more precise picture of the location of populations that need to be reached with services.
Currently available surveillance tools will be reviewed, including integrated bio-behavioural surveys for key populations, sentinel surveillance among pregnant women, national 
population-based surveys, and case-based surveillance. Current methods and data sources for programmatic monitoring and related data systems will be reviewed. Regarding 
epidemiological results, examples of local size estimates and estimates of HIV prevalence will be presented for men who have sex with men, sex workers, people who inject drugs; 
as well as sub-national gender and age-specific estimates of HIV prevalence and incidence. Regarding programme gaps, examples will be given of sub-national PLHIV’s awareness 
gaps, ART gaps, male circumcision gaps, and condom programme gaps. Future developments include geospatial epidemiological models, more precise estimation of local 
programmatic gaps including for key population programmes, VMMC and condom programming.

171  HIV in Fishing Communities: Prevalence, Incidence, Risk Factors, and Interventions 
Zachary A. Kwena; Lake Victoria Consortium for Health Research, Kenya Med Rsr Inst, Kisumu, Kenya 
As the world coalesces around achieving WHO’s 90-90-90 targets, initial steps are focused on finding and shutting down sources of new infections. We sought to describe the 
burden, risk factors and potential prevention interventions for HIV infections in fishing communities. This largely involves syntheses of published findings as well as findings 
from recent studies in the fishing communities. Some of the recent studies were conducted under the umbrella of Lake Victoria Consortium for Health Research which has a 
mission of improving the health of the fishing communities that inhabit the Lake Victoria shoreline and islands in Kenya, Tanzania and Uganda (http://www.wavuvi.org/about-
wavuvi-concern). HIV prevalence is variable across fishing villages and gender. In Kenya, HIV prevalence range from 14.2% in Busia to 37.4% in Homa Bay. Women are more 
affected (37.5%) compared to men (29.4%). HIV prevalence in Uganda range from 22% to 29% with gender differences. HIV prevalence in women is reported to reach 40% in 
some communities. Overall HIV prevalence in Tanzania is 7.6% with gender and regional differences. The prevalence is higher in women (11%) compared to men (6.3%) and 
higher in Kagera region (12.5%) compared to Mwanza (7.3%) and Mara (6%).  HIV incidence is also variable across different communities. In Uganda, incidence range from 3.39 
to 4.9 and seem to increase with age and alcohol consumption. In Kenya, HIV incidence vary from 4.2 to 9.3% and seem to depict regional variations. Risk factors for HIV infection 
include: age at sexual debut,  multiple and transactional sexual partnerships, alcohol consumption and low condom use. The risky behaviors are precipitated by high number 
of women in fishing villages, scarcity of fish, high cash flow, high fisherfolk mobility and culture of risk denial. Potential interventions include: reaching the fishermen with late 
night radio prevention messages, synchronizing opening and closing of health clinics with fisherfolk availability, targeting couples for interventions to reduce risky behaviors, and 
empowering women to own boats to reduce their interactions with men over fish. Fishing communities experience high HIV burden that exhibit gender and regional variations. 
The high burden results from personal, interpersonal and environmental factors. Identifying appropriate HIV interventions in these communities require thorough understanding 
of their high risk social environment.

172  Sex, Stigmas, and Systems: Global Issues in HIV Among Young MSM 
LaRon E. Nelson, Univ of Rochester, Rochester, NY, USA 
The burden of new HIV continues to disproportionately impact young MSM. In the United States and Canada MSM under age 25 represent the majority of new infections. Young 
Black MSM in the United States are overrepresented in the number of new cases and continue to be the group with the largest percent increases in new infections. In other 
regions of the world, such as sub-Saharan Africa, data is only now beginning to emerge regarding the scope of the HIV epidemic in MSM.  More research is being conducted to 
better understand the mechanism by which stigmas contribute to age-disparities in HIV infection and HIV outcomes of MSM around the world. Various forms of stigma include 
HIV stigma, stigma against same-gender sexual practices and identities, and stigma directed towards MSM who do not conform to masculine gender norms. The sexualities of 
MSM may be further stigmatized for those who also engage in sexual practices with cisgender and/or transgender women. The intersections of these various stigmas have the 
potential to be very powerful barriers to moving young MSM along the HIV continuum of care, including diagnosis. Recent research also suggests that stigmas— conceptualized 
as a source of chronic environmental stress—may exert a physiological load on body systems and consequently have negative impacts on clinical outcomes for HIV-infected 
individuals. Moreover, the experiences of these stigmas are not limited to social situations but also manifest themselves in clinic and program environments where young MSM are 
expected to receive care and support. Health systems-level anti-stigma intervention approaches are needed that target healthcare providers and personnel to create healthcare 
environments that support the autonomy and human rights of youth who are MSM. There is also a need for models of care that reduce the frequency with which young MSM are 
exposed to environments that they experience as stigmatizing. Models of care that decentralize access to health care such as telehealth and mobile-app enabled platforms for care 
engagement and coordination have the potential to increase access and utilization of HIV prevention and treatment services for young MSM. These and other types of healthcare 
systems transformations are necessary in order to optimize the impact of biomedical prevention and treatment technologies for young MSM. 

173  HIV and Migrants 
Julia Del Amo, Inst de Salud Carlos III, Madrid, Spain 
Migrants have been long identified as one of the populations with highest vulnerability to HIV infection and its consequences.  Migrants encompass heterogeneous groups of 
persons with different migration drivers - economic, social, political, cultural and environmental - as well as with distinct risk-contexts for HIV infection. Some migrant groups 
have a disproportionate burden of HIV infection which often exhibits distinct gender patterns. The relative contribution of migrants to national epidemics varies across the world, 
the highest being in Europe and Asia. Between 2007 and 2012 nearly two-fifths of all HIV cases reported in the European Union/European Economic Area were of migrant origin; 
the commonest being Sub-Saharan Africa, other European countries and Latin-America & The Caribbean. The epidemiological patterns of HIV in these migrants resembles that 
of the countries of origin; with a highly feminized and fundamentally heterosexually acquired epidemic in migrants from Sub-Saharan Africa and a very high proportion of Men 
who have sex with Men (MSM) among the cases from Latin-America. HIV infection can be acquired in the pre and post-migration phases as well as in the migratory transit; circular 
migration is of relevance in some settings such as the US/Mexican border. There is increasing evidence of the higher risk of HIV acquisition among migrant MSM in the post-
migration phase, highlighting the sexual diversity of the migrant population.Most migrant groups, particularly the undocumented, experience difficulties to access HIV testing 
and health care. Further, in most countries undocumented migrants are not entitled to antiretroviral treatment (ART). As a consequence, late HIV diagnosis and presentation are 
commoner among migrants who also exhibit lower CD4 cell counts at ART initiation and poorer immunological and virological responses.  Access to ART is one of the pillars of 
the end of AIDS UNAIDS strategy. It has been firmly established how early HIV diagnosis and linkage to care are beneficial at individual and community levels but this all relies in 
universal and equitable access to ART. Finally, effective implementation of large-scale treatment programs cannot be achieved without a global commitment to guarantee access 
to ART for all persons living with HIV which does not leave a subset of the population behind.

174  Global Epidemiology of HIV Infection in Adolescents 
Annette H. Sohn, TREAT Asia, Bangkok, Thailand 
Global HIV surveillance estimates variably categorize adolescents (10-19 years) with children (<15 years), youth (15-24 years), and non-adults (<25 years).  At the end of 2013, there 
were 2.1 million adolescents living with HIV (ALHIV), 220,000 of whom had been newly infected that year.  In 2014, there were 3.9 million youth with HIV, of whom 2.8 million 
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were in sub-Saharan Africa.  Almost two-thirds of all adolescents and youth with HIV are females.  Capturing adolescent data is particularly complex because these data represent 
a combination of perinatally and behaviorally infected ALHIV – a factor that is critical to understanding clinical and programmatic outcomes, but which is not disaggregated in 
surveillance or program evaluation.  These groups have substantially different social contexts and HIV disease experiences.  Perinatally infected ALHIV are frequently orphaned, 
highly treatment experienced, and experiencing long-term complications of their disease after a lifetime of immunosuppression.  Behaviorally infected ALHIV are coping with 
a relatively recent diagnosis, more often from key affected populations, have less severe disease and better immune function, and poorer treatment uptake.  Adherence and 
retention research has shown that older adolescents, who are more likely to be behaviorally infected, are twice as likely to be lost to follow-up compared to younger adolescents 
and older adults.  However, HIV-related mortality among ALHIV is more frequently due to deaths of the perinatally infected.  The persistent increase in ALHIV death compared to a 
41% decrease observed in adults since 2005 represents a serious failure of the global HIV response.  When it was reported in 2014 that HIV was the second leading cause of death of 
adolescents worldwide and the most common cause of death in sub-Saharan Africa, policy makers and advocates began campaigning to promote investment into the continuum 
of prevention, testing, and care for adolescents.  In order to achieve current targets for reduction of new infections and expansion of care and treatment, resources would have to 
increase by at least 45%.  In addition, the quality of the strategic information used to monitor the ALHIV epidemic and the impact of programmatic interventions would need to 
improve by disaggregating surveillance data by age, sex, mode of exposure, and key population.

175  Blame It On the Brain 
Lisa K. Simons, Ann and Robert H. Lurie Children’s Hosp of Chicago, Chicago, IL, USA 
Adolescence is understood to be a period of tremendous growth and development: physically, cognitively, emotionally and socially. While most adolescents experience their peak 
physical health during this time, morbidity and mortality during adolescence rise substantially. This paradoxical increase is largely related to an upsurge in risk-taking behaviors 
observed in adolescence. Over the past fifteen years, advancements in neuroimaging studies have offered enhanced understanding of structural and functional changes which 
occur in the brain during adolescence. One model of conceptualizing adolescent risk-taking behavior (proposed by developmental psychologists such as B.J. Casey and Laurence 
Steinberg) relies in part on the differential timing and rate of maturation of regions of the brain implicated in modulating reward sensitivity and exerting cognitive control. 
While these neurodevelopmental processes should not be presumed to be the singular cause for increased risk-taking behaviors during adolescence, they suggest some neural 
explanation for adolescents’ propensity towards risk-taking behaviors. This expanded understanding of adolescent neurodevelopment has important implications for clinicians 
caring for adolescents living with HIV and for those developing interventions targeted at adolescents.

176  Finding and Engaging Adolescents With HIV in Low- and Middle-Income Countries 
Rashida A. Ferrand, London Sch of Hygiene & Trop Med, London, UK 
Adolescents are the only group in which HIV-associated mortality continues to rise, despite the remarkable global scale-up of antiretroviral therapy. This is mainly due to delayed 
diagnosis with less than a third aware of their HIV status globally. HIV testing strategies for adolescents to date have primarily been similar to those employed for adults and fail 
to take into account the specific legal, sociocultural and structural barriers to HIV testing faced by this age-group. Innovative strategies to identify adolescents living with HIV that 
are context- and age-appropriate, sustainable and acceptable to both adolescents and their caregivers are required.  Adolescents fare disproportionately poorly across the HIV 
care continuum following diagnosis and therefore testing strategies must be accompanied by strategies to engage adolescents who test HIV-positive with care services.  Evidence 
for such strategies is sparse. The talk will review existing evidence base for innovative interventions to identify adolescents living with HIV, including both health facility and 
community-based strategies, and describe how these can overcome barriers to HIV testing and engagement with HIV care in this age-group. It will highlight research priorities to 
address the burden of undiagnosed HIV in this age-group in lower and middle-income countries.  

177  Thinking About the Future: Transition for Adolescents With HIV 
Allison L. Agwu, Johns Hopkins Univ, Baltimore, MD, USA 
The HIV epidemic among adolescents and youth includes a heterogeneous mixture of survivors of perinatally-acquired HIV infection and those acquiring infection during the 
second decade of life. Youth living with HIV (YLHIV) have poorer rates of diagnosis, engagement and retention in care, and initiation of combination antiretroviral therapy (cART); 
and higher rates of cART discontinuation than older adults.  All perinatally HIV-infected and approximately 20% (in the U.S.) of non-perinatally HIV-infected youth initially engage 
in care in pediatric/youth HIV clinics.  Studies have demonstrated better ART initiation, retention, and virologic suppression for YLHIV followed in pediatric/youth compared to 
adult HIV care. However, given the limitations in the structure of these pediatric/youth clinics, YLHIV must transition to adult care, between the ages of 15 and 25 years, depending 
on the region where they reside.  There are a multitude of logistic, structural, and psychosocial barriers to transitioning YLHIV from pediatric/youth to adult care.  Therefore, 
YLHIV are at increased risk of loss to care and associated negative outcomes (e.g., nonadherence, viremia, immunologic deterioration, morbidity, and HIV transmission) during 
and after this transition period. Guidelines recommend strategic comprehensive, youth-friendly, integrated transition approaches to effectively transition the care of these YLHIV 
from pediatric/ youth to adult HIV care. However, there is limited data on transition strategies, best practices, and clinical outcomes. The aging up of YLHIV creates a critical need 
to define successful transition, assess different transition strategies, including their implementation, cost, feasibility and sustainability, and importantly, determine the clinical 
outcomes of the strategies employed.  This information is needed to inform guidelines and best practices to optimize retention and clinical outcomes, during and after transition, 
for YLHIV.

178  NK Cell-Mediated Recognition of HIV 
Marcus Altfeld, Heinrich Pette Inst, Hamburg, Germany 
NK cells represent the main cytotoxic effector cell population of the innate immune system, and play an important role in the control of viral infections. The mechanisms by which 
NK cells can recognize HIV-1-infected cells remain incompletely understood. On this presentation, new data will be presented on the receptor/ligand interactions that allow NK 
cells to recognize and kill HIV-1-infected cells, and on the mechanisms by which HIV-1 can evade NK cell-mediated recognition.

179  Signatures of Protective NK Cell Responses 
Catherine A. Blish, Stanford Univ, Stanford, CA, USA 
Natural killer (NK) cells play critical roles in immune defense and reproduction, but remain the most poorly understood major lymphocyte population. NK cells contribute to control 
of chronic HIV infection, yet their role in protection from infection is less clear. NK cell activation is controlled by a variety of combinatorially expressed activating and inhibitory 
receptors, making NK cell diversity and function closely linked. We recently defined that the human NK cell repertoire is remarkably diverse, with an estimated 6000 to 30,000 
phenotypic populations within an individual and >100,000 phenotypes in a small population. Furthermore, our studies revealed immune experience diversifies and specializes the 
NK cell repertoire. Finally, high NK diversity is associated with increased risk of HIV-1 acquisition in a Kenyan cohort. Overall, these studies suggest that NK diversity may decrease 
the flexibility of the antiviral response, and that human NK diversity is a previously undefined metric of immune history and function that may be clinically useful in predicting the 
outcomes of viral exposure.

180  Supercharging NK Cells for Cure 
Jonathan Karn, Case Western Reserve Univ, Cleveland, OH, USA 
We are developing a novel HIV eradication strategy that combines proviral reactivation, ex vivo stimulation, expansion of natural killer (NK) cells, and enhancement of NK cell killing 
specificity and cytotoxicity via antibody-dependent cell-mediated cytotoxicity (ADCC). Our main hypothesis isthat MHC Class I downregulation induced by the expression of Nef 
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creates an opportunity for activated NK cells to target and kill latently infected primary T cells. We further hypothesized that broadly neutralizing antibodies (bnAb) recognizing 
the HIV envelope would be capable of mediating ADCC to target a wide range of HIV proviruses. Novel assays for NK cell effector function have been developed using both primary 
cell models of HIV latency and patient cells. For the primary cell models loss of HIV GFP expression and delivery of granzyme B are measured by flow cytometry. For patient cells 
loss of inducible cell-associated HIV mRNA and proviral DNA is measured using highly sensitive next generation sequencing readouts. When NK cells were cocultured with cells 
expressing IL-21, we observed dramatic NK cell expansion and enhancement of cytotoxicity against reactivated latently infected primary T cells. Using this protocol we are able 
to expand large numbers of highly cytotoxic NK cells that maintain their specificity for killing of infected cells and their ability to mediate ADCC. Importantly, this protocol is able 
to efficiently expand and activate NK cells from HIV+ donors. We have identified a combination of the histone deacetylase inhibitor (HDACi) Panobinostat with the PKC agonist 
Bryostatin or the combination of IL-15 with the HDACi SAHA as regimens that can optimally reactivate HIV-1 while inducing minimal changes in cell surface expression profiles. 
Coculture of NK cells with infected primary T cells led to preferential killing of reactivated cells. We have identified at least one anti-Env antibody that can strongly mediate ADCC 
and enhance selectivity of killing reactivated HIV-1-infected CD4+ T cells while sparing uninfected cells. This antibody demonstrates ADCC activity at both low antibody and low NK 
cell to target cell ratios. We have also identified three more anti-Env antibodies that can enhance ADCC. Enhancing NK cell activity may represent an important new approach to 
virus eradication. We are optimizing protocols that can be rapidly translated into the clinic that involve proviral and NK cell reactivation and enhancement of killing by ADCC.

181  Exposing Env: A New Strategy to Target HIV-1–Infected Cells by ADCC 
Andrés Finzi, CRCHUM, Montreal, QC, Canada 
Prevention of HIV-1 transmission and progression likely requires approaches that can specifically eliminate HIV-1-infected cells. There is increasing evidence supporting a role 
of Antibody-Dependent Cell-Mediated Cytotoxicity (ADCC) in controlling HIV-1 transmission and disease progression.  However, Env epitopes targeted by antibodies effective 
at mediating ADCC are poorly exposed on the unliganded HIV-1 envelope glycoprotein (Env) trimer.  Indeed, HIV-1 has evolved a sophisticated mechanism to avoid exposure of 
ADCC-mediating Env epitopes by downregulating CD4 and by limiting the amount of Env at the cell surface.  We observed that interaction of Env with the CD4 receptor was required 
for efficient exposure of ADCC-mediating Env epitopes. In that context, HIV-1-infected cells presenting HIV-1 Env in the CD4-bound conformation were found to be preferentially 
targeted by ADCC-mediating antibodies present in HIV+ sera. We therefore tested the capacity of rationally-designed CD4-mimetic compounds (CD4mc) to promote the CD4-
bound conformation of Env and thereby sensitize HIV-1-infected cells to ADCC.  We observed that certain CD4mc were able to induce the CD4-bound conformation of Env, thus 
enhancing the susceptibility of HIV-1-infected cells to ADCC. Of note, the ADCC-mediating activity in HIV+ sera appears to be mainly directed against the gp120 inner domain.  
Upon testing a panel of anti-Env antibodies we found that the anti-cluster A class mediated the most robust ADCC response.  These antibodies bound Env with a unique angle of 
approach resulting in optimal Fc exposure.  Thus, allowing for efficient engagement by Fcγ receptors present on effector cells.  Altogether, our data suggest that forcing Env to 
expose highly-conserved epitopes, recognized by antibodies present in the sera of HIV-1-infected individuals, might represent a new approach for HIV eradication strategies. 
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182  Identification of MDM2/HDM2 as a Positive Regulator of HIV-1 in Human Macrophages 
Yann Breton; Alexandre Deshiere; Michel Ouellet; Michel J. Tremblay  
Univ Laval - Cntr de Recherche du CHU de Québec, Québec, QC, Canada 
Background: Macrophages play an important role in the establishment and propagation of HIV-1 infection. Upon exposure to HIV-1, only a small proportion of macrophages are 
infected whereas most remain uninfected. To shed light on this issue, transcriptomic and proteomic analyses were performed to compare the infected and bystander populations 
and determine the molecular basis of HIV-1 permissiveness in macrophages. Precise mapping of the interactions between HIV-1 and host signaling pathways identified several new 
potential regulators of HIV-1 replication in macrophages.  One of these was the human ortholog of murine double minute 2 (mdm2), HDM2, an E3 ubiquitin ligase regulating the 
turn-over of various proteins, including p53.
Methods: We developed an experimental model based on the identification and isolation of infected monocyte-derived macrophages (MDMs) within a heterogeneous 
population. MDMs are exposed to a competent R5 HIV-1 reporter virus expressing all viral genes before immuno-magnetic sorting. Transcriptomic and proteomic analyses led to 
the selection of 50 genes that were all tested for their functional role on HIV-1 replication by siRNA screen. MDMs were reverse transfected with 2 different siRNA sequences per 
target and infected with GFP- or luciferase-encoding HIV-1.
Results: Although silencing of some specific targets resulted in an increase in viral replication, only the knockdown of MDM2/HDM2 induced a 2-fold decrease of HIV-1 expression. 
This reduction in viral replication was confirmed by flow cytometry and p24 ELISA immunoassay. Viability assays further demonstrated that no apparent toxicity was associated 
with MDM2/HDM2 silencing at 72h. Efficiency of siRNA-mediated silencing was assessed by qRT-PCR and western blot analysis and revealed that no change in the mRNA level of 
MDM2/HDM2 could be observed at 72h post-transfection.  Earlier time points were thus tested and showed an efficient silencing of MDM2/HDM2 only at 24h post-transfection.
Conclusions: Our results indicate that the resistance to HIV-1 associated with MDM2/HDM2 silencing is maintained in MDMs even if MDM2/HDM2 mRNA level is restored, thus 
suggesting that this protein might be indirectly involved in HIV-1 infection. Identification of viral cofactors regulated by MDM2/HDM2 will bring a new understanding of signaling 
events controlling HIV-1 replication in macrophages. 

183  HIV-1 Induces p21-Mediated Cellular Senescence in Human Primary Macrophages 
Eva Riveira-Muñoz1; Roger Badia1; Maria Pujantell1; Bonaventura Clotet2; Ester Ballana1; José A. Esté1  
1IrsiCaixa Inst for AIDS Rsr, Badalona, Spain; 2Lluita Contra la SIDA Fndn, Germans Trias i Pujol Univ Hosp, Barcelona, Spain 
Background: Cellular senescence (CS) represents a state of permanent cell cycle arrest in response to a variety of stressors in which cells irreversibly stop dividing but remain 
metabolically active. This state is maintained by either or both the p53/p21 and p16INK4a/pRb tumor suppressive pathways that cross-regulate each other. HIV-1 infection is 
a known external inducer of cell cycle arrest and cellular senescence and although is associated with clinical symptoms of accelerated aging, it has been difficult to detect an 
accelerated aging effect at a molecular level.
Methods: Monocytes purified from healthy blood donors were differentiated to macrophages (MDM) with M-CSF and infected with a full-replicative R5 HIV-1 strain BaL. 
Senescent cells were identified by staining of SA- β-gal and visualization under optical microscope. mRNA relative levels of the interest genes were measured by qPCR and protein 
expression was assessed by Immunoblot. Cell cycle profile and proliferation status was investigated by flow cytometry. siRNA interference against the Rb gene was performed 
in isolated monocytes and the differentiated MDM were infected with VSV-pseudotyped NL4-3 GFP-expressing virus and a R5 HIV-1 strain BaL. Total viral DNA formation was 
quantified by qPCR and HIV replication measured by flow cytometry.
Results: Monocyte differentiation into macrophages with M-CSF led to cell proliferation and susceptibility to HIV-1 infection that, in turn, induced cell cycle arrest at G2-M. 
Established HIV-1 infection activated STAT1 phosphorylation, transcription of interferon-stimulated genes and production of β-galactosidase, a marker of senescent cells. In 
addition, there was an increased expression of p21 and subsequent inactivation of cyclin-CDK2 activity leading to a hypo-phosphorylated active retinoblastoma protein (pRb) and 
deactivation of E2F1-dependent transcription. Additionally, HIV infection led to downregulation of the ribonucleotide reductase subunit R2 (RNR2) and reactivation of the HIV-1 
restriction factor SAMHD1. pRb knockdown in primary MDM does not block HIV-1 viral DNA formation and HIV-1 replication
Conclusions: HIV-1 induces a state of cellular senescence in primary macrophages. In addition, characterization of the cell-signaling pathway involved in the establishment of the 
HIV-1 induced senescence phenotype showed that it is driven by p21-dependent CDK inactivation that leads to pRb hypo-phosphorylation and SAMHD1 reactivation.

184  HIV-1 Attached to Monocytes, but Not Lymphocytes, Transmits Infection to Human Tissue 
Victor Barreto-de-Souza; Christophe Vanpouille; Leonid Margolis  
Eunice Kennedy Shriver NICHD, Bethesda, MD, USA 
Background: Semen of HIV-1 infected men contains free virus as well as infected cells. It remains a matter of debate whether cell-associated or cell-free virus in the semen is 
predominantly transmitted in the course of HIV-1 sexual transmission. Seminal infected cells produce virus that upon release will essentially become free. However HIV can be also 
adsorbed on seminal cells, such as seminal monocytes and lymphocytes. Here, we focused on this cell-adsorbed virus and investigated whether it could contribute to HV sexual 
transmission from an infected man to his sexual partner.
Methods: We developed a protocol to adsorb HIV on the cell surface and investigated whether this adsorbed virus can induce productive infection of human tissue ex vivo. Briefly, 
elutriated blood human lymphocytes or monocytes were gamma-irradiated (25 Gy) and then exposed to free R5 HIV-1BaL for 2h at 4oC to prevent virus internalization. To evaluate 
adsorbed HIV-1, cells were treated with trypsin, washed and lysed for p24 quantification.
Results: We demonstrated that, under our protocol, ≥ 95% of virions were located on the cell surface (cell-associated p24: 0.92 ng/ml before and 0.043 ng/ml after trypsin 
treatment; n=3). We compared the ability of cell-adsorbed virus (on lymphocytes or monocytes) and cell-free virus to infect human tissues ex vivo.  Towards this goal, we prepared 
free viral suspension with p24 concentration equal to that of cell-adsorbed virus and inoculated matched tissues with both viral preparations. HIV-1 adsorbed on Lymphocytes did 
not transfer infection to tissue ex vivo even after 15 days of culture (n=5). Using TZM-bl cells, we showed that lymphocyte-associated viruses were not transferred to target cells 
either. In contrast, HIV-1-adsorbed on monocytes were able to induce productive infection in tissue ex vivo similarly to that of free virus (p=0.41), as assessed by flow cytometry 
and by measuring p24 in cultural media (n=8). When 25% of human semen was added to monocyte-adsorbed HIV, we observed that viral replication in tissue was increased by 4.
Conclusions: Our results suggest that HV-1 adsorbed on the surface of monocytes, but not on lymphocytes, can initiate a productive infection in human tissues with the same 
efficiency as free HIV, and that  semen facilitates free HIV-1 infection probably by increasing virus transfer to target cells.
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185  Essential Role for Vpr in Productive Infection of Dendritic Cells by HIV-1 
Caitlin Miller; Hisashi Akiyama; Luis Agosto; Andrew Henderson; Rahm Gummuluru  
Boston Univ Sch of Med, Boston, MA, USA 
Background: Viral protein R (Vpr) is a small accessory protein that is packaged into the budding HIV-1 particle through its association with the p6 region of Gag, and is thus 
present at a high quantity in target cells upon infection. While numerous functions have been attributed to Vpr, very few of these have been studied in the context of HIV-1 
infection of dendritic cells (DCs). In this work, we show that Vpr expression is essential at early steps of viral replication in DCs and that infections with ΔVpr viruses or viruses that 
encode Vpr mutants unable to interact with the DNA damage repair complex SLX4 (SLX4com), display a significant replication defect within a single round of infection.
Methods: To determine the mechanism of Vpr-dependent enhancement of virus replication in DCs, we constructed a panel of replication competent and single cycle (luciferase 
expressing) viruses with point mutations in Vpr at F34I, W54R, Q65R and H71R, or frame shift mutation (ΔVpr). Effects of selective Vpr inactivation on integration, viral protein 
expression, and virus spread in infected DC cultures was determined by Alu-PCR, Western blot analysis, luciferase expression, and ELISA.
Results: We observed reduced virus spread in DCs infected with viruses lacking Vpr expression (ΔVpr), or those encoding mutant Q65R- or H71R-Vpr alleles that disrupt the 
previously characterized association between Vpr and the Cul4a/DCAF/DDB1 ubiquitin ligase complex as well as SLX4com. Attenuated replication of HIV-1/ΔVpr in DCs was not 
due to a defect in provirus integration or in viral glycoprotein production.  Finally, a 8-10 fold decrease in luciferase expression was observed in infections of DCs with single cycle 
viruses encoding ∆Vpr, Vpr-Q65R or Vpr-H71R compared to WT virus infection suggesting that Vpr interaction with the DNA damage response pathway is critical for inducing 
optimal levels of transcriptional activity from the viral LTR.
Conclusions: Together, this data suggests that Vpr expression modulates the level of infection in a single round of replication in DCs. Contrary to previous reports in other cell 
types, this is not due to effects of Vpr on integration or viral glycoprotein production. Rather, Vpr affects the level of viral LTR transcriptional output through a mechanism that is 
mediated by the recruitment of the SLX4com and associated ubiquitin ligase machinery. These interactions are necessary for robust viral transcription during infection of DCs by 
HIV-1.

186  Cell Membrane Binding Determines Ability of bNAb to Prevent HIV Cell-to-Cell Transfer 
Hisashi Akiyama1; Oscar Gonzalez2; Nora G. Ramirez1; Manish Sagar2; Rahm Gummuluru1  
1Boston Univ Sch of Med, Boston, MA, USA; 2Boston Univ, Boston, MA, USA 
Background: Mature monocyte-derived dendritic cell (MDDC)-mediated HIV-1 transmission to CD4+ T cells (trans-infection) occurs across tight cellular junctions called virological 
synapses (VS). We have previously reported that anti-gp120 bNAbs inefficiently block HIV-1 transmission across VS due to steric hindrance, whereas MPER recognizing bNAbs 
that bind to MDDC plasma membrane efficiently inhibit this transfer. In this study, we determined if binding of newer and more potent bNAbs to plasma membrane of virus-
transmitting MDDCs as well as CD4+ T cells is necessary for efficient neutralization of cell-to-cell transmission of HIV-1.
Methods: HIV-1 primary isolates were incubated with LPS-matured MDDCs or used to infect activated primary CD4+ T cells. Neutralization of virus transfer from these HIV-1 laden 
cells was examined by measuring luciferase activity after incubating with TZM-bl reporter cell line in the absence or presence of increasing concentrations of anti-gp120 (2G12, 
VRC01, PGT121 and PGT126) or MPER (4E10 and 10E8) bNAbs and was compared with that of cell free virus using the Wilcoxon rank sum test. Immunofluorescence microscopy and 
ELISA was used to examine bNAb binding to MDDCs or CD4+ T cells.
Results: Compared to the ability to block infection of TZM-bls by cell free virus, 10E8 showed similar ability to inhibit MDDC-mediated trans-infection (p>0.05), but it was 
significantly less potent in blocking CD4+ T cell transfer (p=0.04).  PGT121 neutralized cell free virus, MDDC-mediated trans-infection, and CD4+ T cell mediated cell-to-cell virus 
transfer with similar efficiency.  VRC01 was less efficient in blocking both MDDC and CD4+ T virus transmission as compared to cell-free virus. Binding assay revealed that both 2G12 
and VRC01 displayed negligible binding to MDDC or CD4+ T cell plasma membrane. Intriguingly, PGT121 robustly bound plasma membranes of both MDDCs (p=0.0013) and CD4+ T 
cells (p=0.0135), while 10E8 bound only MDDC surface (p=0.002) but not CD4+ T cell surface (p>0.05).
Conclusions: Ability to block cell-to-cell transmission is strongly correlated with the ability of bNAbs to bind cell surface of virus transmitting cell even in the absence of virus 
antigen, suggesting that binding to host cell membrane is an important parameter of determining the neutralization potential of anti-HIV-1 bNAbs. Since cell-to-cell transmission 
is one of the major HIV-1 transmission pathways at mucosa, it would be interesting to test these membrane-binding bNAbs as topical antivirals.

187  Enhanced Replication of Transmitted/Founder HIV-1 in Gut CD4 T Cells 
Eric L. Lee1; Kejun Guo1; Michael S. Harper1; Stephanie M. Dillon1; Martin D. McCarter1; Brad J. Barrett1; Shilpa Iyer2; Beatrice Hahn2; Cara Wilson3; Mario L. Santiago1  
1Univ of Colorado Anschutz Med Campus, Aurora, CO, USA; 2Univ of Pennsylvania, Philadelphia, PA, USA; 3Univ of Colorado Hosp, Aurora, Aurora, CO, USA 
Background: Sexual transmission of HIV-1 results in an extreme genetic bottleneck. Reconstruction of transmitted/founder (TF) and matched Chronic Control (CC) viruses 
revealed that TF strains had higher infectivity and replication capacity. However, these studies were performed in mitogen-activated PBMCs, which do not capture the T cell subset 
composition in mucosal compartments. Further, it remains unknown if TF HIV-1 are more efficient at killing gut CD4 T cells. We used the Lamina Propria Aggregate Culture (LPAC) 
model to analyze R5-tropic HIV-1 replication and CD4 T cell depletion with gut mucosal bacteria increased in abundance during HIV-1 infection (HAMB). Here, we compared the 
relative replication and depletion capacity of TF and CC strains in the LPAC model.
Methods: HIV-1 subtype B TF and CC virus stocks from 3 patients (CH40, CH470, CH58) were prepared from 293T-transfected infectious molecular clones. Lamina propria 
mononuclear cells (LPMCs) isolated from human jejunums (n=10 donors) were spinoculated with either mock, TF or CC HIV-1 (200ng p24/106 LPMCs) for 2h at 1500xg and cultured 
for 6 days +/- Prevotella stercorea, a prominent HAMB species. Infectious titers were analyzed by TZM-bl assay and cellular infection by intracellular p24 staining. CD4 T cell 
depletion was calculated from total cell counts relative to mock. Wilcoxon t-test was used for statistical analyses.
Results: TF infectious titers at 6 dpi were significantly higher than CC strains (CH40 p=0.004; CH470 p=0.002; CH58 p=0.002). The %p24+ CD4 T cells was also higher for CH40 
TF vs CC strains (TF 34.8% vs CC 28.0%; p=0.027). Co-incubation with P. stercorea led to a 3.8x increase in infectious titer (p=0.0003), a 10.4x increase in %p24+ cells (p<0.0001) 
and marked T cell depletion (p<0.0001). With P. stercorea, TF strains produced more infectious virus than CC strains (p<0.0001). However, there were no consistent differences in 
CD4 T cell depletion between TF vs CC strains. Gut CD4 T cell depletion did not differ between TF and CC viruses alone. With P. stercorea, depletion was increased for CH58 TF vs CC 
(p=0.037), but not for CH470 (p=0.08) and CH40 (p=0.16).
Conclusions: HIV-1 TF strains are more infectious than CC in gut T cells with or without a gut microbe linked to HIV-1 gut dysbiosis. TF and CC strains did not exhibit consistent 
differences in gut CD4 T cell killing. Our findings suggest that mucosal transmission and/or initial expansion selects for HIV-1 strains with enhanced replication in gut mucosal CD4 
T cells.

188  Human Th17 Cells Are Highly Permissive to Productive HIV Infection 
Aaron Christensen-Quick1; Mark Lafferty2; Lingling Sun2; Anthony DeVico2; Alfredo Garzino-Demo2  
1Univ of California San Diego, San Diego, CA, USA; 2Inst of Human Virology, Baltimore, MD, USA 
Background: Human Immunodeficiency Virus (HIV) preferentially depletes IL-17-producing “T helper 17” (Th17) cells during the acute phase of infection. The loss of Th17 cells 
impairs the integrity of the gut mucosal barrier, promoting chronic immune activation - a key determinant of disease progression. The susceptibility of Th17 cells has been 
attributed to high CD4, CCR5, and CXCR4 expression, but we hypothesized that intracellular factors also contribute to their preferential depletion during acute HIV infection.
Methods: Primary human CD4+ T cells from HIV-negative blood donors were sorted according to their expression of CCR6 and activated in Th17- or Th0-polarizing conditions. 
Polarized cells were infected with one of four HIV isolates: HIVBAL, HIVIIIB, HIVAD17 (a transmitted-founder isolate) and HIVAMLV (a pseudotype HIV vector). Infected samples and 
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uninfected controls were analyzed by flow cytometry for their expression of immunological markers, cytokines and the HIV capsid protein, p24. Supernatant p24 was also 
measured by ELISA. Additionally, we used RNA microarrays and confirmatory immunoblots to compare gene expression patterns of cells from different polarizing conditions. 
Results: Th17-polarizing cytokines (IL-1b, IL-6, IL-23 and TGF-b) markedly increased HIV infection, relative to IL-2 treated, donor-matched controls (mean %p24+ increased 2.75-
fold, t-test p<0.001, n=10). Supernatant p24 from CCR6-sorted, HIVBAL infected cells was highest among donor-matched, Th17-enriched populations (p<0.001, n=5, left figure 
panel). HIV infection was significantly higher among Th17 cells compared with IL-17- or IFNγ+ cells, even upon infecting with HIVAMLV, a replication-defective HIV vector with a 
pseudotype envelope (%IL-17+ cells were overrepresented among p24+ cells by 2.9-fold, p<0.001, n=6). Further, HIVAMLV-infected Th17 cells produced more viral capsid protein per 
cell. In CCR6+-sorted cells, we observed a 3.0-fold increase in p24 geometric mean fluorescence intensity among IL-17+ cells, compared with IL-17- cells (p<0.01, right figure panel). 
Our data also reveal that Th17-polarized cells have diminished expression of Ribonuclease A superfamily proteins. 
Conclusions: Here we show that Th17 cells exhibit heightened permissiveness to productive HIV infection. Our findings link Th17 polarization to increased HIV replication, 
suggesting that Th17 cells might be major sources of viral production during acute HIV infection.

 

189  Spread of HIV-1 Is Delayed in T-Cells in the Absence of Integrin LFA-1 
Anika Hain; Rene M. Linka; Arndt Borkhardt; Dieter Häussinger; Carsten Münk  
Heinrich-Heine-Univ Düsseldorf, Düsseldorf, Germany 
Background: LFA-1 (Lymphocyte function-associated antigen 1) is found on all T-cells and is involved in recruitment to the site of infection. It binds to ICAM-1 on antigen-
presenting cells and functions as an adhesion molecule. LFA-1/ICAM-1 interaction has been shown to be important for T cell-T cell interactions, leading to T cell proliferation and 
differentiation. LFA-1 is formed by the integrin alpha L chain ITGAL and beta 2 chain ITGB2. We wanted to study whether LFA-1 is important for HIV-1 replication in T-cells.
Methods: Jurkat T-cells were engineered using the CRISPR/CAS9 technology targeting ITGAL to generate LFA-1 knock-out cells. This LFA-1 KO cells showed no ITGAL expression but 
normal levels of ICAM-1 on the cell surface. Single-round HIV-1 reporter vectors and multiple round (virus spreading) experiments using HIV-1 NL4-3 were applied to compare wild 
type with LFA-1 KO cells.
Results: HEK293T express only very low levels of ICAM-1. Ectopic expression of ICAM-1 in HEK293T cells caused enhanced ICAM-1 incorporation in HIV-1 particles. HIV-1 luciferase 
reporter viruses - normalized for reverse transcriptase activity- gained infectivity (three to five-fold) by overexpression of ICAM-1 compared to particles made without ICAM-1 co-
expression. Wild type and LFA-1 KO cells revealed no differential permissivity to HIV-1 reporter viruses, independent whether authentic Envelope or heterologous VSV glycoprotein 
was used for pseudotyping. This finding correlated with equal particle binding to wild-type and KO cells. However, replication competent HIV-1 showed a three-to-four day delayed 
replication kinetic in the LFA-1 KO cells in comparison to regular Jurkat cells.
Conclusions: The cellular factors that modulate HIV-1 replication in T-cells are only partially described. The ICAM-1 incorporation into HIV-1 affects the viral infectivity. Our data 
implicate that in T-cells the spreading replication is enhanced by LFA-1 expression. This data in addition show that LFA-1 is not an essential dependency factor for HIV-1, but might 
be relevant to describe disease variability in patients.

190  Inhibition of TCR Signaling Is Impaired in Nef Clones Derived From Elite Controllers 
Steven W. Jin1; Tristan Markle1; Asa Rahimi1; Bruce D. Walker2; Zabrina Brumme1; Mark A. Brockman1  
1Simon Fraser Univ, Burnaby, BC, Canada; 2Ragon Inst of MGH, MIT, and Harvard, Cambridge, MA, USA 
Background: Nef is multifunctional HIV-1 accessory protein that is critical for pathogenesis and infectivity. Nef inhibits T cell receptor (TCR) signaling in infected CD4 T cells, 
presumably to reduce activation-induced cell death and increase progeny virion production, which may contribute to disease outcome. Elite controllers (EC) are a rare group of 
individuals who spontaneously maintain undetectable viral load in the absence of treatment. We previously showed that Nef clones derived from EC were impaired for numerous 
functions compared to clones from chronic progressors (CP). Here, we examined the ability of EC Nef clones to inhibit TCR signaling.
Methods: 45 EC and 46 CP Nef isolates were cloned into an expression plasmid. Jurkat cells were co-transfected with a plasmid expressing Nef and a NFAT driven-luciferase 
reporter plasmid. After 18 hours, cells were stimulated with anti-CD3 antibody to activate calcineurin via a calcium flux and luminescence was measured at 6 hours. The ability of 
Nef clones to inhibit TCR signaling was normalized to WT Nef (SF2 strain), such that function greater or less than WT is represented as >100% or <100%, respectively. Chimeric Nef 
constructs between 3 notably defective EC-derived isolates and SF2 Nef, and Nef point mutations, were generated by overlap extension PCR.
Results: Nef clones derived from EC displayed significantly lower ability to inhibit TCR signaling (median 87 [interquartile range (IQR) 75-93] %) compared to CP-derived clones 
(median 95 [IQR 89-98] %) (p<0.001). Codon-function analysis revealed a significant association between Nef R21K and reduced function (median 75% versus 92%) (p<0.001). 
Point mutations in SF2 Nef confirmed this result, with R21K, R21L and R21T displaying function 15%, 15% and 11% lower than WT SF2, respectively. Chimeric constructs mapped 
the contributing mutations of 3 notably defective EC clones to the first 32 amino acids of Nef. Rare polymorphisms were observed in these EC clones at highly conserved residues, 
R21L and P25T. A single amino acid reversion (T25P) in one EC clone restored function from 27% to 70%.
Conclusions: EC Nef clones displayed an attenuated ability to inhibit TCR signaling. These results highlight the potential impact of natural sequence variation on this function, 
especially within the N-terminal arm of Nef. Differences in Nef’s ability to modulate T cell activation status could contribute to improved clinical outcome in some EC.
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191  HIV-1 Nef Dimerization Is Important for AP2 Recruitment and CD4 Downregulation 
Sherry Shu; Lori A. Emert-Sedlak; Thomas E. Smithgall 
Univ of Pittsburgh, Pittsburgh, PA, USA 
Background: The HIV-1 Nef accessory factor enhances viral infectivity, immune evasion, and AIDS progression. Nef hijacks host cell trafficking pathways to downregulate 
membrane-bound receptors, including CD4 via the adaptor protein 2 (AP2) complex. CD4 downregulation is linked to enhanced viral infectivity and immune escape, identifying 
this important Nef function as a rational target for new antiretroviral drug discovery.
Methods: We developed a cell-based bimolecular fluorescence complementation (BiFC) assay to visualize the interaction of Nef with the AP2 complex and CD4. Interacting protein 
pairs were fused to complementary, non-fluorescent fragments of YFP and co-expressed in 293T cells.  Nef interactions with CD4 or AP2 result in complementation of YFP and a 
bright fluorescent signal by confocal microcopy.
Results: Nef interaction with both CD4 and the AP2 α and σ2 subunits was readily visualized in live cells by BiFC assay. Co-expression of the AP2 α subunit enhanced the Nef:AP2 σ2 
BiFC signal and vice versa, suggesting that the AP2 α/σ2 hemi-complex interacts cooperatively with Nef. Mutagenesis of Nef residues R134, E174, and D175, which stabilize the Nef 
docking surface for AP2 in a recent co-crystal structure (PDB: 4NEE), substantially reduced AP2 interaction without affecting CD4 binding. Remarkably, a dimerization-defective 
mutant of Nef failed to interact with either CD4 or AP2 in the BiFC assay, indicating that the quaternary structure of Nef is required for CD4 and AP2 recruitment as well as CD4 
downregulation. Small molecule inhibitors of Nef dimerization also reduced Nef interactions with AP2 and CD4 by BiFC, providing further support for this idea and identifying the 
Nef dimer interface as a target for inhibitor action.
Conclusions: Here we describe a fluorescence complementation assay to visualize interactions between Nef, CD4 and the AP2 complex in live cells. Using this assay, we observed 
that the AP2 α and σ2 subunits interact cooperatively with Nef, and that the interaction is dependent upon an internal Nef salt bridge present in the recent crystal structure of 
the Nef:AP2 complex. Complex assembly also requires an intact Nef dimerization interface, consistent with previous observations that dimerization-defective Nef mutants fail to 
downregulate CD4.  Small molecules that inhibit Nef dimerization also suppress AP2 and CD4 recruitment, which may provide a mechanistic explanation for their effects on HIV 
infectivity.

192  Quantification of HIV-1 Splicing Using a PrimerID-Tagged Deep Sequencing Assay 
Ann Emery; Ronald I. Swanstrom 
Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA 
Background: HIV-1 RNA is spliced to produce more than 40 different transcripts. Most previous research on HIV-1 splicing used model single exon systems and PCR gel 
quantification. Our straightforward assay quantifies HIV-1 RNA splicing patterns in the context of viral infection using Illumina paired-end deep sequencing and PrimerID. 
This system can be used to assess changes in splicing profiles by mutations that affect splice regulatory elements and to assess the differential effect of APOBEC3G-mediated 
mutagenesis on the 4 kb partially spliced mRNA population compared to the 1.8 kb mRNA population.
Methods: PrimerID is a random sequence tag in the cDNA primer, which is incorporated into a cDNA and all PCR products subsequently made from that tagged cDNA. Each cDNA 
gets a unique PrimerID and after sequencing, the PCR products can be sorted by their PrimerIDs. Each occurrence of a PrimerID is counted exactly once, and skewing in the PCR 
steps is filtered out. Additionally, a consensus sequence can be made from multiple reads with the same PrimerID, making it possible to filter out PCR and sequencing errors. 
PrimerID-tagged reverse primers specific for either the 1.8kb or 4kb splice classes and a common forward primer were used to tag the 40+ HIV-1 spliced mRNAs. Following 
amplification and Illumina paired-end deep sequencing, mRNAs were quantified according to splice type and collapsed into consensus sequences. Mutations in a stem near A1 and 
in the ESE(GAR) sequence located between A5 and D4 were correlated with splicing outcomes.
Results: Mutations to a highly conserved stem-loop containing splice acceptor A1 caused a 10-fold reduction in A1 usage, resulting in reduced vif transcript levels. The ESE(GAR) 
splice control element between A5 and D4 was analyzed for APOBEC3G mutations. Reduced vif transcripts led to increased C=>T mutations, which were unevenly skewed towards 
the 1.8kb splice class. T=>C mutations, though less frequent, skewed towards the 4kb splice class. As this panel of mutations in the ESE(GAR) region illustrates, C=>T and T=>C 
transitions differentially affect upstream (A5) splicing and/or downstream (D4-A7) splicing.
Conclusions: Combining PrimerID with paired-end deep sequencing allows mutations in a splice control element to be screened and correlated to real-time changes in HIV-1 
splicing. We identified mutations near A1 and between A5 and D4 that affect utilization of the proximal splice sites.

193  Effects of Differential Cell Signaling in HIV Transcription 
Matthew J. Gagne1; Wilson W. Wong2; Gillian M. Schiralli Lester3; Andrew Henderson1 
1Boston Univ Sch of Med, Boston, MA, USA; 2Boston Univ, Boston, MA, USA; 3Univ of Rochester Med Cntr, Rochester, NY, USA 
Background: After cessation of antiviral treatments, HIV viral levels rebound due to the existence of latent reservoirs. The elucidation of signals that bias a provirus towards a 
latent or robust infection is necessary for more thorough treatment of HIV/AIDS patients. We propose a model system by which signals from CD3 and CD28, receptors necessary 
for T cell activation, can be manipulated at the time of infection of CD4+ T cells. This allows us to alter the balance between productive infection and the establishment of latent 
reservoirs.
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Methods: Lentiviral vectors were used to transduce Jurkat and primary T cells with chimeric antigen receptors, which act as surrogates for the T cell receptor upon engagement 
with the corresponding ligand. These receptors include intracellular CD28 and CD3-zeta signaling domains fused to one of several anti-Her2 scFvs displaying different quantifiable 
affinities for Her2. Flow cytometry was used to isolate transduced cells. Expression of HIV was measured via luciferase or GFP. Integration of HIV was measured via nested Alu 
RT-PCR.
Results: Receptors were successfully transduced into CD4+ T cells. Preliminary data indicates that CAR activation leads to a more than 3 fold increase in HIV expression. Receptor 
affinity for Her2 does not correlate linearly with the level of HIV expression, indicating that signaling thresholds must be met for robust proviral transcription.
Conclusions: Adjusting the intensity of cellular signals at the time of infection allows us to control the robustness of HIV transcription and the course of the viral infection.

194  High-Frequency Illegitimate Strand-Transfers Result in Defective HIV Genomes 
Xiaojun Li1; Peihu Fan1; Feng Gao2  
1Jilin Univ, Changchun, China; 2Human Vaccine Inst, Duke Univ Med Cntr, Durham, NC, USA 
Background: Two strand-transfers of nascent DNA fragments during reverse transcription are required to convert viral RNA genomes into a double-stranded proviral DNA genome 
for completion of each genome replication cycle. However, whether strand-transfers occur at illegitimate sites and how this may affect viral genome replication are not well 
understood.
Methods: Both HIV and HAV RNA templates were prepared in an in vitro T7 transcription system. The reverse transcription were carried out with reverse transcriptases from three 
retroviruses: HIV-1, HIV-2 and murine leukemia virus (MLV). The nascent cDNA fragments were directly cloned without PCR amplification. The sequences from individual reverse 
transcript clones were compared to the HIV or HAV template sequence to determine if new sequences contained mismatched sequences caused by illegitimate strand-transfers.
Results: A total of 1067 nascent reverse transcripts were sequenced. Most of them (72%) matched to the template sequences, although they randomly stopped across the RNA 
templates (~400bp). However, over one-quarter of reverse transcripts (28%) contained mismatched 3’ sequences due to illegitimate strand-transfers. The majority (81%) of the 
illegitimate strand-transfers were disassociated from RNA templates and realigned onto opposite complementary DNA strands. Up to three strand-transfers were detected in a 
single sequences although the majority of them (93%) contained one strand-transfer. Since the majority of illegitimate strand-transfer fragments were generated from templates 
at two opposite orientations, they resulted in defective viral genomes and could not been detected by previous methods. Further analysis showed that mutations at pause/
disassociation sites in new reverse transcripts resulted significantly higher strand-transfer rates. We also found significantly higher illegitimate strand-transfer rates for HIV-2 RT 
(38.2%) and MLV RT (44.6%) than for HIV-1 RT (5.1%).
Conclusions: Illegitimate strand-transfers frequently occur during reverse transcription and result in defective HIV genomes. These high frequency illegitimate strand-transfers 
may play an important role in retrovirus genome replication.

 

195  Gag-Protease-Mediated Replication Capacity Differs According to HIV-1 Subtype 
Marion W. Kiguoya1; Jaclyn K. Mann1; Saleha Omarjee1; Lyle McKinnon2; Festus M. Kiogora2; Kamini Gounder1; Blake Ball3; Joshua Kimani2; Thumbi P. Ndungu1  
1Univ of KwaZulu-Natal, Durban, South Africa; 2Univ of Nairobi, Nairobi, Kenya; 3Univ of Manitoba, Winnipeg, MB, Canada 
Background: The HIV-1 epidemic is heterogeneous with various subtypes prevalent.Subtype-specific differences in disease progression rate have been reported; however 
the mechanisms underlying this heterogeneity are still unknown.We investigated whether there were subtype-specific replication capacity differences in recombinant viruses 
possessing patient-derived gag-protease genes from the Majengo sex worker cohort based in Nairobi, Kenya.
Methods: Antiretroviral therapy-naïve patients were recruited (n=103).Patient-derived gag-protease NL4-3 chimeric viruses were generated and their replication capacities 
assayed in an HIV-1-inducible green fluorescent protein reporter T cell line.Replication capacities of NL4-3 recombinant viruses bearing subtypes A, C, D and inter-subtype 
recombinants gag-protease were compared.An exploratory codon-by-codon analysis was performed using Kruskal-Wallis test to identify amino acid residues associated with 
differences in replication capacity for the subtype A recombinant viruses.
Results: There were 57 (56%) subtype A, 16 (15.5%) C, 13 (12.6%) D and 17 (16%) inter-subtype recombinant viruses studied.There were no significant differences in CD4 T cell 
counts or viral loads according to subtypes (ANOVA; p=0.53 and p=0.91 respectively). There were significant differences in viral replication capacities between the different 
subtypes (p=0.0001, ANOVA), with subtypes A and C displaying lower replication capacity compared to subtype D (p=0.0006 and p=0.0004 respectively) and inter-subtype 
recombinants (p=0.0006 and p=0.0006 respectively).We identified six amino acids that were significantly (p<0.05 and q<0.2) associated with reduced replication capacity in 
subtype A (L75I, I107L, S125S, S126S, N315N and S499S).The polymorphism 107L and consensus amino acid 315N were significantly more frequent in subtype A (Chi square test; 
p=10-8 and p=0.01 respectively) and were associated with reduced replication capacity.
Conclusions: These data show a hierarchy of Gag-protease driven replicative fitness where subtypes A/C are less fit than D, which is also less fit than inter-subtype recombinants.
The data is consistent with reported differences in subtype-specific differences in rate of disease progression.We identified amino acids that may contribute to these differences.
Further studies to better understand the mechanisms underlying these differences are warranted.Furthermore, these data may have implications for the uneven spread and 
expansion of HIV-1 subtypes in the global epidermic.
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196  Capsid Plays a Distinct Role in HIV Infection of TCR or TLR2-Activated CD4+ T Cells 
Kimyata Valere1; Jian Ding2; Theresa Chang1  
1Rutgers Univ, Newark, NJ, USA; 2PH Rsr Inst, Newark, NJ, USA 
Background: HIV-1 capsid (CA) proteins play a crucial role in multiple stages of HIV infection including nuclear import. However, the function of the CA is not fully understood 
in primary resting CD4+ T cells.  We have previously shown that TLR2 activation enhances HIV infection by promoting nuclear import in resting CD4+ T cells. In this study, we 
examined the role of the HIV CA protein and their analogs in TLR2-mediated enhancement of HIV infection in resting CD4+ T cells.
Methods: VSV-G pseudotyped luciferase reporter virus with wild-type (WT) CA or CA mutants were prepared by transfecting HEK293T cells. PBMCs were isolated from buffy coat 
of healthy donors by Histopaque gradient centrifugation. Primary resting CD4+ T cells were purified by negative selection from PBMCs, and exposed to pseudotyped virus for 2 h. 
Cells were stimulated with TLR2 ligand (Pam3CSK4) or immobilized anti-CD3 Ab in the presence of IL2. HIV infection was determined by measuring luciferase activity 3 days after 
infection. Cell pellets were collected 12 and 48 h after infection. Total DNA was isolated and analyzed for HIV late reverse-transcribed (RT) and 2LTR products by quantitative real-
time PCR.  
Results: E45A, E71A, and ΔcPPT mutations did not affect HIV infection of primary CD4+ T cells in response to TLR2 or TCR activation.  Conversely, P38A, K70A, and L136D mutants 
were not infectious in TCR- or TLR2-activated CD4+ T cells. T54A/N57A, Q63A/Q67A, E128A/R132A, R143A, and Q219A mutants were infectious in CD4+ T cells in response to TCR 
activation, but not TLR2. The levels of late RT products were reduced in TLR2-activated CD4+ T cells infected by N74D mutant, but not other mutants. The levels of 2LTR circles, 
markers for HIV nuclear import, were also reduced in N74D mutant-infected cells. 2LTR circles were diminished in TLR2-activated CD4+ T cells with infection by P38A,T54A/N57A, 
Q63A/Q67A, K70A, E128A/R132A, L136D, and R143A mutants, suggesting a crucial role for these residues in nuclear import. Infection by Q219A led to greater levels of 2LTR circles 
compared to WT in TLR2-activated cells, suggesting that Q219 may be important for viral integration.
Conclusions: Mutations in the CA have differential impacts on HIV infection of TLR2- and TCR-activated CD4+ T cells. CA mutations altered 2LTR production suggesting its role in 
HIV nuclear import in primary CD4+ T cells in response to TLR2 activation. Our study provides an insight for developing antiretroviral agents targeting HIV CA proteins. 

197  Consequences of p24 Gag Mutations for Capsid Stability and Viral Fitness 
Philipp Schommers1; Gloria Martrus2; Urte Matschl2; Tom J. Hope3; Gerd Fätkenheuer1; Marcus Altfeld2  
1Univ of Cologne, Cologne, Germany; 2Heinrich Pette Inst, Hamburg, Germany; 3Northwestern Univ, Feinberg Sch of Med, Chicago, IL, USA 
Background: HIV-1-infected individuals encoding for specific HLA alleles, such as B27 and B57, exhibit 
better control of viremia. This has been associated with strong and highly potent HIV-1-specific CTL responses 
restricted by these alleles, forcing the virus to evade immune pressure through the selection of CTL-escape 
mutations with reduced viral fitness. While immunodominant HIV-1-specific CTLs in HLA-B 57+ subjects are 
directed against the TW10 epitope within p24 Gag, CTLs in HLA-B27+ subjects are directed against the KK10 
p24 Gag epitope, resulting in CTL escape mutations (B57+: T242N, B27+ R264K and L268M) in these epitopes. 
The goal of our studies was to determine the consequences of these mutations within HIV capsid for viral 
uncoating and fitness. 
Methods: An HIV-1 NL4-3 deltaEnv strain expressing GFP (HIV-GFP) in the place of Nef was modified using 
site-directed mutagenesis to encode for the p24 Gag mutations T242N, R264K and L268M, respectively. The 
capsid stability was determined using a Cyclosporin A (CsA) washout assay. Owl-monkey-kindey (OMK) cells, 
in which Trim-Cylcophilin A (CypA) inhibits HIV-infection by stopping the uncoating of the intracellular capsid, 
were infected with HIV-GFP variants in the presence of CsA. CsA blocks Trim-CypA in OMK cells. Washing-out 
CsA in a time-dependent manner allowed quantification of HIV Gag uncoating kinetics. Viral fitness was 
assessed in parallel by infecting primary PBMCs with the described HIV-GFP variants. 
Results: The HIV p24 Gag mutations T242N, L268M and R264K resulted in significant reduced viral fitness. 
Compared to wildtype NL4-3, the T242N, L268M and R264K mutations showed an decrease of 35%, 17% 
and 85% of infected PBMCs, respectively (p=0.048, p=0.014 and p=0.028). Significant differences were 
observed in uncoating kinetics between WT NL4-3 and T242N mutants (mean: 115 min SEM +/- 6min vs. 132 
min +/- 5 min, p=0.03) as well as between WT NL4-3 and R264K mutants (120 min: +/- 6 min vs. 164 min +/- 
4 min, p=<0.0001). In contrast, no difference was observed between WT NL4-3 and L268M mutants. (Fig.1)
Conclusions: HIV-NL4-3 strains containing the HLA-B57- and HLA-B27-associated p24 Gag capsid mutations 
T242N and R264K uncoat significantly slower compared to the wildtype virus, indicating enhanced capsid 
rigidity and altered interactions with CypA. No significant differences in uncoating kinetics were observed 
for the L268M mutation, in line with previous data indicating that this mutation restores the viral fitness of 
R264K viruses.

 

198  The HIV Env Signal Peptide Impacts the Glycosylation and Antigenicity of gp120 
Jason Yolitz1; Catherine Schwing1; Donald Van Ryk1; Danlan Wei2; Fatima Nawaz1; Katija Jelicic1; Claudia Cicala1; Anthony S. Fauci1; James Arthos3  
1NIAID, NIH, Bethesda, MD, USA; 2NIAID, NIH, Bethesda, MD, USA; 3NIH, Bethesda, MD, USA 
Background: Transmission of HIV across mucosal tissues involves a complex yet inefficient series of events that are not yet fully understood. The HIV-1 envelope protein (Env) 
of early-transmitting viruses has been found to present distinct transmission signatures. One such signature involves a reduced number of potential N-linked glycosylation sites, 
underscoring the importance of post-translational modifications in transmission fitness. Recently, an additional transmission signature has been identified in the signal peptide 
of Env. This signature involves the over-representation of basic residues at a specific position in the signal peptide. We investigated the potential impact of this signal peptide 
signature on gp120 glycosylation and antigenicity.
Methods: Two recombinant Envs were constructed, one derived from a chronic isolate that lacks the signal peptide signature and a second from a transmitting isolate that 
includes the signal peptide signature. Chimeric Envs were also constructed in which the two signal peptides were swapped. All four gp120s were probed with glycan-, structure- 
and interaction-specific probes in a surface plasmon resonance binding assay.
Results: The signature found in the signal peptide of Env influences qualitative aspects of Env glycosylation that in turn affect the structure and antigenicity of Env in a major way. 
The signal peptide impacts Env’s affinity for DC-SIGN, a lectin receptor expressed on dendritic cells that is believed to be involved in mucosal transmission. Additionally, affinity for 
the monoclonal antibody 17b, which recognizes the CD4-induced confirmation of Env is also altered.
Conclusions: We conclude that the HIV Env signal peptide is an important determinant of Env processing, folding and antigenicity.  These observations may aid in the 
development of Env based HIV vaccines.
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199  Transcriptional Regulation of the APOBEC3 Repertoire Through the CBFß/RUNX Axis 
Brett D. Anderson1; Reuben S. Harris2  
1Univ of Minnesota, Minneapolis, MN, USA; 2Howard Hughes Med Inst, Minneapolis, MN, USA 
Background: Several members of the APOBEC3 family of DNA cytosine deaminases have the capacity to potently restrict HIV-1 replication by inducing extensive G-to-A mutations 
in the viral cDNA during reverse transcription. HIV-1 overcomes this antiviral defense by encoding the small protein Vif, which recruits a cellular ubiquitin ligase to target the 
APOBEC3 proteins for degradation through a polyubiquitination mechanism. Recently, we identified the cellular transcription factor CBFβ as an obligate Vif binding partner and 
essential component of this ubiquitin ligase. CBFβ normally forms a heterodimer with members of the RUNX family of DNA binding transcription factors to regulate expression of 
numerous genes involved in hematopoietic development and immune function. A recent structural study on the Vif-CBFβ complex revealed that Vif engages a surface on CBFβ 
that overlaps significantly with the known RUNX binding surface. Therefore, we hypothesized that the viral hijacking of CBFβ to promote APOBEC3 degradation may concurrently 
promote viral replication by directly impeding the assembly of functional CBFβ/RUNX heterodimers, ultimately resulting in altered expression of cellular genes.
Methods: A combination of shRNA knockdown and CRIPSR/Cas9 gene disruption approaches were employed to deplete CD4+ T cells of endogenous CBFβ. CBFβ-dependent 
changes in cellular gene expression were measured by immunoblotting and RT-qPCR, and HIV-1 replication kinetics in CBFβ-depleted cell lines were assayed in single-cycle and 
spreading infection experiments.
Results: Surprisingly, we found that CBFβ functions in complex with the RUNX proteins as positive regulators of the APOBEC3 genes themselves in CD4+ T cells, and that genetic 
knockdown and knockout of CBFβ is sufficient to render T cells permissive to Vif-deficient HIV-1 replication due to a loss of antiviral APOBEC3 gene expression.
Conclusions: Based on these results, we propose a two-pronged model whereby HIV-1 Vif counteracts the APOBEC3 antiviral defense by directly promoting APOBEC3 
polyubiquitination while simultaneously suppressing APOBEC3 gene transcription by sequestering CBFβ from RUNX-associated transcription complexes.

200  Is Endogenous APOBEC3H an HIV-1 Transmission Barrier? 
Jiayi Wang1; Allison M. Land1; Brian J. Hoium1; Eric W. Refsland1; Elizabeth M. Luengas1; Romel D. Mackelprang2; William L. Brown1; Michael Emerman3; Jairam R. Lingappa2; Reuben S. 
Harris4  
1Univ of Minnesota, Minneapolis, MN, USA; 2Univ of Washington, Seattle, WA, USA; 3Fred Hutchinson Cancer Rsr Cntr, Seattle, WA, USA; 4Howard Hughes Med Inst, Minneapolis, MN, USA 
Background: Several members of the APOBEC3 family of DNA cytosine deaminases can potently inhibit HIV-1 replication by catalyzing extensive cytosine deamination in viral 
cDNA during reverse transcription. HIV-1 counteracts restriction with the virally encoded Vif protein, which adapts the APOBEC3 proteins to a cellular ubiquitin ligase to target them 
for proteasomal degradation. In humans, A3H is the most polymorphic member of the family and includes seven haplotypes with three encoding for stable proteins and the rest 
unstable. Stable A3H proteins contribute to HIV-1 restriction and can only be counteracted by hyper-functional but not hypo-functional Vif variants (dictated by amino acids at key 
positions). We hypothesize stable A3H enzymes provide a natural barrier to HIV-1 acquisition from patients with unstable A3H. 
Methods: A3H haplotypes of 597 serodiscordant couples with both transmission and non-transmission events were determined from blood spot genomic DNA using novel 
quantitative PCR assays. The vif genotype for each patient was determined by sequencing RT-PCR products from patient serum samples. Consensus vif open reading frames were 
cloned into expression vectors and assayed against stable A3H in single-cycle infectivity experiments.
Results: HIV-1 restriction by stable A3H can only be counteracted effectively by hyper-functional Vif with F39, H48, and EKGE60-63. In the serodiscordant couples cohort, 
the transmission rate from index patients with unstable A3H to partners with stable A3H is 34%, which is the same as the overall transmission rate of all analyzed couples. Vif 
genotyping of the index patients within the unstable-to-stable subgroup show that the majority (65%) of the Vif variants are predicted to be hyper-functional and resistant to 
stable A3H.
Conclusions: Endogenous stable A3H proteins restrict infection by HIV-1 with hypo-functional Vif variants in primary T lymphocytes. However, on population level, stable A3H is 
not a protective factor in HIV-1 acquisition from individuals with unstable A3H. Nonetheless, natural resistance to infection is likely to be due to many distinct mechanisms, stable 
A3H enzymes may provide a transmission barrier against HIV-1 isolates harboring hypo-functional Vif alleles.

201  Characterization of Novel Human APOBEC3A Variants 
Matthew Hernandez; Lara Manganaro; Marcel Ooms; Lubbertus C. Mulder; Veronica Iannucci; Marsha Dillon-White; Sandra N. Terry; Ekta Sharma; Viviana A. Simon  
Icahn Sch of Med at Mount Sinai, New York, NY, USA 
Background: The APOBEC3 cytidine deaminases (A3A to A3H) are part of the host’s intrinsic defense against retroviruses. The human APOBEC3 locus has rapidly expanded 
through multiple gene duplication events: mice only encode a single APOBEC3 gene while primates have seven different APOBEC3 proteins. Such genomic regions are often hot 
spots for structural genomic variation. A common somatic structural variant deletes the 3’UTR of A3A and the coding region of A3B. The impact of this copy number variation on 
A3A transcripts is currently not well understood. We speculate that the loss of the A3B coding region results in novel A3A splice variants and/or A3A-A3B chimeras.  Because A3A 
has been implicated in the restriction of HIV as well as HTLV-1, we hypothesize that novel A3A variants could have a significant impact on viral replication and pathogenicity
Methods: A3B copy number variation was determined by real-time qPCR from peripheral blood lymphocytes of 156 HIV negative blood donors. A3A and A3A-A3B chimera 
transcripts were amplified, cloned and sequenced of a subset of donors lacking A3B (N=3) or carrying one copy (N=5), two copies (N=2), or three A3B copies (N=1). Wild-type A3A 
and novel A3A variants were cloned into a mammalian expression vector. The catalytic activity of A3A was assessed by co-transfecting each A3A variant with a plasmid expressing 
a blue fluorescent protein (BFP) followed by flow cytometry analyses. The cellular localization of the different splice variants was determined by confocal microscopy. 
Results: We cloned and sequenced 112 A3A transcripts from 11 donors that differ in A3B copy number.  We identified novel A3A splice variants and detected A3A-A3B chimeric 
transcripts from cells lacking one or both A3B copies. These A3A variants resulted in longer and shorter variants and one A3A variant acquired 50 unique residues compared to 
the 199 amino acid long A3A reference. The catalytic deaminase activity of the A3A variants was significantly affected by certain A3A variants when compared to the reference 
A3A. Confocal microscopy revealed that the reference A3A and most A3A variants have a pan-cellular localization, whereas a shorter A3A variant exclusively shows a perinuclear 
localization.
Conclusions: We found that the A3B deletion polymorphism in the APOBEC3 locus results in novel A3A and A3A-A3B chimeric transcript variants. These A3A variants have 
profound effects on catalytic activity and cellular localization and we are currently characterizing their antiviral effects.

202  CBFß Protects HIV-1 Vif From MDM2-Mediated Degradation 
Yusuke Matsui; Keisuke Shindo; Kayoko Nagata; Noriyoshi Yoshinaga; Kotaro Shirakawa; Masayuki Kobayashi; Akifumi Takaori-Kondo  
Kyoto Univ, Kyoto, Japan 
Background: HIV-1 overcomes the host restrictive APOBEC3 (A3) proteins by organizing an E3 ubiquitin ligase complex together with Vif and a host transcription factor CBFβ. CBFβ 
is essential for Vif function by increasing steady-state level of Vif protein and enabling the ubiquitin ligase recruitment, however, the mechanisms by which CBFβ up-regulates Vif 
protein remains unclear. Since we have previously reported that murine double minute 2 homolog (MDM2) is an E3 ligase for Vif protein, we hypothesized that CBFβ might protect 
MDM2-mediated degradation of Vif.
Methods: To test whether CBFβ interferes with the interaction between Vif and MDM2, co-immunoprecipitation of MDM2 with Vif derivatives that do not bind CBFβ was 
performed. To ask whether MDM2 is relevant to Vif metabolism, MDM2-null cells were used for knockdown by siRNA against CBFβ and for cycloheximide chase experiments of one 
of the Vif derivatives. To identify Vif residue that interacts with MDM2, Vif-degradation assays, co-immunoprecipitation and single-cycle infection of HIV were performed with Vif 
amino acid substitution derivatives.
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Results: Vif derivatives that do not bind to CBFβ preferentially bind to MDM2, and over-expression of CBFβ disrupted the interaction between MDM2 and Vif. Knockdown of 
CBFβ reduced steady-state level of Vif in MDM2-proficient cells, but not in MDM2-null cells. Kinetic studies revealed that Vif E88A/W89A, which is deficient in CBFβ binding, 
degraded faster than wild-type Vif in MDM2-proficient cells, but not in MDM2-null cells, suggesting that Vif stabilization by CBFβ is mainly caused by impairing MDM2-mediated 
degradation. We identified Vif R93E as a Vif variant that does not bind to MDM2, and the virus with this substitution was more resistant to A3G than parental virus. Arginine residue 
at position 93 is located on the surface of the crystal structure of Vif complex, and not fully covered by, but very close to CBFβ, supporting our hypothesis. Combinatory substitution 
of Vif residues required for binding CBFβ and MDM2 showed comparable steady-state levels to that of wild-type Vif, but partial counteraction to A3G, suggesting other essential 
roles for CBFβ than Vif augmentation.
Conclusions: Vif augmentation by CBFβ is mainly due to protection from MDM2-mediated degradation.R93 of Vif is involved in MDM2 binding, and R93E-horboring virus is more 
resistant to A3G. Stabilization of Vif is not the only function of CBFβ for supporting Vif-mediated counteraction to A3 proteins.

203  MARCH8 Restricts HIV-1 Infection by Reducing Envelope Incorporation Into Virions 
Kenzo Tokunaga1; Takuya Tada1; Yanzhao Zhang1; Takayoshi Koyama1; Minoru Tobiume1; Yasuko Tsunetsugu-Yokota1; Shoji Yamaoka2; Hideaki Fujita3  
1Natl Inst of Infectious Diseases, Tokyo, Japan; 2Tokyo Med and Dental Univ, Tokyo, Japan; 3Nagasaki Intl Univ, Nagasaki, Japan 
Background: Membrane-associated RING-CH (MARCH) 8 is a member of a recently discovered MARCH family of RING-finger E3 ubiquitin ligases, 11 members of which have 
been identified. MARCH8 downregulates multiple host transmembrane proteins, such as MHC-II, CD86, IL-1 receptor accessory protein, TRAIL receptor 1, and transferrin receptor. 
However, its physiological roles remain largely unknown. Here, we identify MARCH8 as a novel antiviral factor.
Methods: An envelope (Env)-deficient HIV-1 luciferase reporter construct was cotransfected with wild-type and mutant MARCH8 expression plasmids, together with a plasmid 
expressing vesicular stomatitis G (VSV-G) or HIV-1 Env, into 293T cells. The resulting viruses were used for infectivity/entry assays and ultracentrifugation analyses, and producer 
cells were subjected to flow cytometry, immunofluorescence or immunoblotting analyses. Interaction between MARCH8 and HIV-1 Env was analyzed by co-immunoprecipitation. 
MARCH8 knockdown/knockout experiments in macrophages were performed using lentiviral shRNA and CRISPR/Cas9 systems.
Results: The ectopic expression of MARCH8 in virus-producer cells, but not in target cells, impaired viral infectivity. MARCH8 substantially reduced viral entry by blocking the 
incorporation of HIV-1 Env into virus particles. This was due to MARCH8-mediated Env downregulation from the cell surface likely through an interaction. The inhibitory effect of 
MARCH8 on VSV-G was similar but even more marked, implying a broad-spectrum inhibition of enveloped viruses. Notably, the endogenous expression of MARCH8 was especially 
high in monocyte-derived macrophages and dendritic cells. HIV-1 infectivity and multiple replication were strongly enhanced by MARCH8 depletion in macrophages.
Conclusions: Our findings indicate that MARCH8 is highly expressed in terminally differentiated myeloid cells and is a powerful antiviral protein that targets viral envelope 
glycoproteins by reducing their virion incorporation.

204  Sirtuins Modulate HIV Integration and Replication: New Cellular Anti-HIV Targets 
Michelino Di Rosa1; Ilaria Gnemmi2; Beatrice Riva2; Ubaldina Galli2; Armando Genazzani2; Pier Luigi Canonico2; Marilia R. Pinzone1; Fabrizio Condorelli2; Giuseppe Nunnari1  
1Univ of Catania, Catania, Italy; 2Sch of Pharm, Univ of Piemonte Orientale A. Avogadro, Novara, Italy 
Background: Highly active antiretroviral therapy (HAART) has increased the survival of HIV-infected individuals, although it cannot eradicate the virus.
At the molecular level, HIV life cycle critically relies not only on the action of viral proteins, but also on host genes. In particular, integration of the proviral DNA into the host 
genome is due to the interaction between proviral DNA complex, integrase, and broken-DNA fixing proteins, provided by the host cell, in a process called “post-integration repair”.
We investigated the potential impact of those enzymes that catalyse the removal of acetyl groups from chromatin proteins on HIV integration. In particular, we studied the sirtuin 
class of proteins, since this family of NAD+-dependent deacetylases is recruited to the sites of DNA damage to establish functional interactions with “repairing factors”, such as Ku70 
or the ATM/Nsb1 complex.
Methods: To quantitatively assess the integration of viral DNA into the host genome, we challenged HeLa cells with an HIV-based, replication-defective, lentivirus that carries the 
GFP reporter gene. By infecting HeLa cells in a range of 0.1-0.2 MOI, we were able to measure “integrational” events by flow cytometry, counting and sorting cells characterized by 
a brighter green fluorescence, enabled by the integration of the GFP gene into the host genome. Alu-gag integrated DNA was measured to confirm the results. Sirtuins inhibitors 
were identified and tested from a library of commercially available and newly synthesized compounds.
Results: Two molecules, B2 and compound-2, were capable to inhibit HIV integration as efficiently as the integrase inhibitor raltegravir with a good concentration/toxicity profile.
Importantly, flow cytometry data were validated by the detection and quantification of the Alu-gag sequences, via nested PCR.
To further show the involvement of sirtuins in the molecular steps leading to viral integration, treatments with resveratrol, which activates the whole family of de-acetylases by 
increasing intracellular NAD+ levels, enhanced HIV integration.
Conclusions: Taken together, our observations provide the first evidence that sirtuins are involved in the HIV integration process, hence they may be considered as a new potential 
class of targets for HIV therapy. Importantly, this paves the way to the development of drugs able to inhibit HIV life cycle on the cellular side in order to avoid resistance to therapies.

205  SAMHD1 Phosphorylation Affects dNTPase Activity and HIV-1 Replication Capacity 
Roger Badia1; Eva Riveira-Muñoz1; Maria Pujantell1; Javier Torres-Torronteras2; Bonaventura Clotet3; Luis Menéndez-Arias4; Ramón Martí2; Ester Ballana1; José A. Esté1  
1IrsiCaixa Inst for AIDS Rsr, Badalona, Spain; 2Vall d`Hebron Inst de Recerca, Barcelona, Spain; 3Lluita Contra la SIDA Fndn, Germans Trias i Pujol Univ Hosp, Barcelona, Spain; 4Centro de 
Biología Molecular Severo Ochoa (Consejo Superior de Investigaciones Científicas UAM), Madrid, Spain 
Background: SAMHD1 is a triphosphohydrolase that restricts HIV-1 by limiting the intracellular dNTP pool required for reverse transcription. Lose of SAMHD1 antiviral activity in 
cycling cells has been associated to CDK-dependent phosphorylation at residue T592, without affecting its tryphosphohydrolase activity. In addition, an endonuclease function of 
SAMHD1 has been postulated as the mode of anti-HIV-1 activity. A thorough evaluation of SAMHD1 function depending on its phosphorylation state is required.
Methods: HIV-1 replication capacity was assessed in CD4+ MT4 and TZM cell lines. Knock-out (KO) of SAMHD1 was achieved though CRISPR-Cas9 genome-editing of SAMHD1 
TZM cells. SAMHD1 phosphorylation sites were predicted in silico and phosphorylation defective mutants were constructed by site-directed mutagenesis. Functional evaluation 
of SAMHD1 mutants was performed by transient expression in SAMHD1 KO cells. HIV-1 replication capacity in the presence of AZT or control drugs was evaluated by b-Gal staining 
at 72h post-infection. HIV-2 Vpx expression was achieved by cell transduction with viral like particles containing Vpx. SAMHD1 expression and phosphorylation was analyzed by 
Western blot.
Results: SAMHD1-induced degradation with HIV-2 Vpx affects the dNTP pool and HIV-1 replication capacity, measured through its sensitivity to AZT. Similarly, SAMHD1 KO cells 
showed increased replicative capacity in the presence of AZT. Re-expression of wild type SAMHD1 reduced virus replication in the presence of AZT but sensitivity to a non-
nucleoside inhibitor (nevirapine) or the integrase inhibitor raltegravir was not affected. Five phosphorylation sites were: 4 located at the N-terminus (S18, T21, T25, S33) and T592 
at the C-terminus. Phosphorylation defective mutants were constructed and expressed in KO cells. Single point mutations at the N-terminal region of SAMHD1 did not significantly 
affect the overall phosphorylation. However, the combination of three mutations (S18A, T21A, T25A) or mutation T592A significantly prevented SAMHD1 phosphorylation and 
decreased HIV-1 replication in the presence of AZT, indicating that a change in dNTP levels affected HIV-1 replication.
Conclusions: Phosphorylation of the N-terminal region as well as residue T592 affects SAMHD1 function affects virus restriction capacity. Thus, inactivation of SAMHD1 by 
phosphorylation affects HIV-1 replication through modifications in the dNTP pool, suggesting that the SAMHD1 tryphosphohydrolase activity is responsible for HIV-1 restriction.
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206  Novel Mutant HIV-1 Strains With Greater Resistance to Cynomolgus Macaque TRIMCyp 
Tahmina Sultana1; Emi E. Nakayama1; Satoshi E. Tobita2; Yohei Seki3; Akatsuki Saito4; Masako Nomaguchi5; Akio Adachi5; Hirofumi Akari4; Tatsuo E. Shioda1  
1Rsr Inst for Microbial Diseases, Osaka Univ, Suita, Japan; 2Osaka Univ, Suita, Japan; 3Kyoto Univ, Kyoto, Japan; 4Inst for Virus Rsr, Kyoto Univ, Kyoto, Japan; 5Inst of Hlth BioScis, The Univ of 
Tokushima Grad Sch, Tokushima, Japan 
Background: An antiretroviral factor, TRIM5α, produced by Old World monkeys strongly suppresses HIV-1 replication. A fusion protein comprising cynomolgus macaque (CM) 
TRIM5 and cyclophlin A (CM TRIMCyp) also potently suppresses HIV-1 replication. However, CM TRIMCyp fails to suppress a mutant HIV-1 that encodes a mutant capsid protein 
containing a SIVmac239-derived loop between α-helices 4 and 5 (L4/5) though it costs replicative capability. There are seven amino acid differences between HIV-1 L4/5 and 
SIVmac239 L4/5. Here, we investigated the minimum numbers of amino acid substitutions that would allow HIV-1 to evade CM TRIMCyp-mediated suppression.
Methods: We used PCR-based random mutagenesis to construct a library of HIV-1 variants that contained mutations in L4/5. We then applied a functional screen to isolate 
resistant viruses; specifically, we recovered replication-competent viruses from CD4+ MT4 cells that expressed high levels of CM TRIMCyp.
Results: We generated novel mutant HIV-1 strains that were resistant to the CM TRIMCyp. CM TRIMCyp-resistant viruses were obtained after three rounds of selection in MT4 cells 
that expressed CM TRIMCyp. Viruses isolated under CM TRIMCyp-selection pressure contained four amino acid substitutions in L4/5 of a capsid protein that is H87R, A88G, P90D, 
and P93A. These four amino acid substitutions were then confirmed to be sufficient to confer CM TRIMCyp resistance to HIV-1 with efficient replicative capability. We also obtained 
novel CM TRIM5α -resistant HIV-1 strains that were generated via a similar selection method, which required six rounds of selection and rescue cycles. Sequence analysis of CA 
region of provirus in MT4 cells expressing CM TRIM5α revealed V86A and G116E mutations. V86AG116E mutation conferred partial resistance to CM TRIM5α without substantial 
fitness cost.
Conclusions: Four amino acid substitutions in L4/5 of HIV-1 capsid protein are enough to confer resistance against CM TRIMCyp, while another two amino acid substitutions are 
required for partial resistance against CM TRIM5α. These results suggested that random mutagenesis of live viruses followed by the selection with restriction factors would be 
useful in understanding detailed molecular interaction between virus and host.

207  The G1/S Specific Cyclin D2 Acts As a Viral Restriction Factor in Primary Macrophages 
Ester Ballana1; Roger Badia1; Maria Pujantell1; Eva Riveira-Muñoz1; José A. Esté1; Bonaventura Clotet2  
1IrsiCaixa Inst for AIDS Rsr, Badalona, Spain; 2Lluita Contra la SIDA Fndn, Germans Trias i Pujol Univ Hosp, Barcelona, Spain 
Background: Macrophages are a heterogenic cell population with properties strongly influenced by stimuli present during their differentiation from monocytes. Distinct 
differentiation stimuli lead to differential cell activation and proliferation, differential expression of proteins controlling cell cycle progression and differential capacity to support 
HIV-1 replication. Cell cycle control plays also a fundamental role in SAMHD1-mediated virus restriction, as it is regulated through phosphorylation by cyclin-dependent kinases 
(CDK). Here, we describe an HIV-1 novel restriction pathway determined by the differential expression of the G1/S-specific cyclin D2.
Methods: Primary monocytes were transfected with siRNA and differentiated into monocyte-derived macrophages (MDM). Monocyte differentiation consisted in 4-day 
incubation with M-CSF or GM-CSF. Susceptibility to HIV-1 infection was examined by flow cytometry after infection of a VSV-pseudotyped NL4-3 GFP-expressing virus. Total 
viral DNA formation was quantified by qPCR in MDM infected with full-replicative R5 HIV-1 strain BaL. Co-immunoprecipitation (CoIP) was performed in lysates from 293T 
cells overexpressing cyclin D2-HA or Flag-p21 fusion proteins and were incubated with anti-FLAG or anti-HA antibodies covalently attached to agarose. Protein expression and 
phosphorylation and CoIP were analyzed by immunoblotting.
Results: Differential gene expression profile of cell cycle proteins was observed in GM-CSF vs. M-CSF MDM, being the most relevant the upregulation in GM-CSF MDM of all D-type 
cyclins (D1, 2-fold, p=0.0006; D2, 40-fold, p=0.0045; and D3, 3-fold p=0.0002, respectively) and the CDK inhibitor p21 (4-fold, p=0.038). Efficient and specific siRNA-mediated 
downregulation of cyclin D2 led to a significant increase of HIV-1 replication and total viral DNA formation only in GM-CSF MDM (3-fold increase; p=0.0037), but not in M-CSF 
MDM. CyclinD2 knockdown was linked to an increased phosphorylation of SAMHD1, without additional differences in the expression profile of cell cycle proteins. Characterization 
of the restriction mechanism by CoIP and additional siRNA experiments led to the identification of a protein complex formed by cyclin D2 and p21 as the responsible of a novel viral 
restriction mechanism.
Conclusions: The G1/S specific cyclin D2 acts as a restriction factor for HIV-1 in primary macrophages. These results further demonstrate the importance of cell cycle control in viral 
replication.

208  Characterizing Dynamics of Proteo-Transcriptomic Response to HIV-1 Infection 
Monica Golumbeanu1; Pejman Mohammadi2; Sébastien Desfarges3; Céline Hernandez4; Manfredo Quadroni5; Amalio Telenti6; Niko Beerenwinkel1; Angela Ciuffi3  
1ETH Zürich, Basel, Switzerland; 2New York Genome Cntr, New York, NY, USA; 3Inst of Microbiology, Lausanne Univ Hosp and Univ of Lausanne, Lausanne, Switzerland; 4Inst de Biologie de 
l’École Normale Supérieure, Paris, France; 5Univ of Lausanne, Lausanne, Switzerland; 6Univ of California San Diego, San Diego, CA, USA 
Background: During the 24-hour-long replication cycle, HIV-1 enters the host cell, integrates its genome, and utilizes the host cellular machinery in order to produce new virions. 
T cells respond to infection by transcriptional and proteomic changes. Here, we have conducted genome-wide measurements on transcriptomic, proteomic, and phosphoproteomic 
levels, in uninfected and infected CD4+ T cells, in order to define the dynamic, integrated proteo-transcriptomic response of the cell to infection.
Methods: SupT1 cells were either mock-treated or infected with a VSV-G pseudotyped HIV-based vector (NL4-3ΔEnv/GFP) at a high multiplicity of infection to reach universal 
infection. Cells were collected at 6h intervals during 24h. Both mock and HIV-infected samples were subjected to transcriptome analysis with mRNA-Seq, and proteome and 
phosphoproteome analysis using SILAC. An integrative data analysis based on hierarchical clustering was used to identify infection-specific proteome and transcriptome temporal 
patterns.
Results: We evaluated time-series transcript and protein levels in both HIV-infected and mock samples for 3285 genes and detected phosphorylation events in 524 of them. The 
3285 genes were further stratified based on their combined proteo-transcriptomic HIV/mock temporal progression. We isolated gene clusters enriched in canonical pathways, 
including nuclear import and cell cycle, as well as HIV co-factors, supporting different stages of HIV-1 replication.
We observed specific post-transcriptional and post-translational regulation after infection. A total of 307 transcriptionally invariable genes in HIV/mock, enriched in HIV-1 life cycle 
and host interaction factors, expressed differential behavior at proteome or phosphoproteome level. Of 279 differentially expressed proteins in HIV/mock, 16.13% (n=45) showed 
differential expression also at the transcriptome level. A clear separation between genes being progressively up or down-regulated over 24h was observed, as well as a consistent 
6-hour delay in the protein response compared to the transcriptome. Among 93 differentially phosphorylated genes in HIV/mock, 21.5% (n=20) showed differential transcriptome 
or proteome expression.
Conclusions: Integrated time-series proteo-transcriptomic analyses of HIV-1 and mock-infected T-cells define host response to HIV-1 infection. This study exposes novel 
regulation mechanisms of virus-host interaction through an integrated temporal investigation of different omics measurements.

209LB  Kinesin-1 and Nup358 Cooperatively Mediate the Nuclear Import of HIV During Infection 
Edward Campbell; Adarsh Dharan; Sarah Talley  
Loyola Univ Chicago, Maywood, IL, USA 
Background: Fusion of viral and target cell membrane releases the viral conical capsid in to the cytoplasm of target cells which houses the viral RNA and accessory proteins for 
viral reverse transcription and integration in to the host cell nuclei. The viral capsid undergoes a gradual dissociation of the viral capsid core, a process called uncoating allowing 
subsequent nuclear import of the viral genome. Nup358, a component of the nuclear pore complex has been shown to be important for HIV-1 nuclear import and infectivity. 
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Nup358 has already been shown in previous studies to be an adaptor protein for trafficking by the microtubule motor KIF5B . We therefor asked if KIF5B exerts its effect on viral 
uncoating through Nup358In this study.
Methods: We utilized fluorescent microscopy, including colocalization and Proximity Ligation Assay, to measure the association of the viral core with Nup358 in primary 
macrophages. We also utilized viral CA mutants which are known to enter the nucleus independently of NUP358 (P90A, N74D) to determine the role of KIF5B in the nuclear import 
of the viral genome, using quantitative PCR.
Results: We show here that depletion of the kinesin-1 motor causes a change in viral capsid and Nup358 localization.  Also we show here Nup358 has a dispersed cytoplasmic 
staining in infected macrophages, a natural target cell type for HIV-1, and these Nup358 signal colocalize with viral capsid in the cytoplasm. This Nup358 relocalization and capsid 
colocalization was absent in N74D and P90A capsid mutants. Finally we show that kinesin-1 and Nup358 are important determinants for the nuclear import of wildtype virus and 
not for N74D and P90A.
Conclusions: Taken together, our data reveal that the cooperative activities of KIF5B and Nup358 are required for the normal uncoating and nuclear import of the HIV-1 genome 
during infection. In addition to identifying a key player in HIV-1 infection, these studies may reveal new opportunities to prevent the nuclear import of the viral genome and 
thereby trigger the antiviral response induced by the accumulation of viral DNA in the cytoplasm.

210  Phylogenetic Analysis of HIV Full Genomes in London, UK: Initial Results From ICONIC 
Gonzalo Yebra1; Dan Frampton2; Tiziano Gallo Cassarino2; Zisis Kozlakidis2; Paul Kellam3; Andrew Leigh Brown1  
1Univ of Edinburgh, Edinburgh, UK; 2Univ Coll London, London, UK; 3Wellcome Trust Sanger Inst, Hinxton, UK 
Background: The ICONIC (InfeCtion respONse through vIrus genomiCs) project applies whole genome sequencing (WGS) to guide clinical management, infection control and 
public health approaches of viral diseases including HIV. It has developed an automated high-throughput pipeline that rapidly generates HIV clinical genomes (from gag to nef) 
from large amounts of short read data.
Methods: The pipeline was applied to 420 HIV samples from antiretroviral-naive patients, collected at University College London Hospital and Barts Health NHS Trust (London) and 
sequenced using an Illumina MiSeq at the Wellcome Trust Sanger Institute (Cambridge). The consensus genomes were subtyped using COMET and Rega, and unique recombinants 
were studied with jpHMM and SimPlot. Maximum-likelihood phylogenetic trees were constructed (RAxML) to identify transmission networks using the Cluster Picker. Drug-
resistance mutations (DRMs) and co-receptor usage were analysed using the Stanford HIVdb and Geno2pheno tools, respectively.
Results: The pipeline generated genomes for 375/420 samples (89%), with a median length (7.4Kb) that covered 86% of the clinical genome. The most frequent HIV strains 
were subtypes B (n=153, 41%) and C (n=80, 21%) and CRF02_AG (n=33, 9%). In total, we found 14 different CRFs (n=68, 18%) and multiple URFs (n=32, 8%) that involved 
recombination between 11 different subtypes/CRFs. The most frequent URFs were A1/D, B/C, B/CRF01 and B/CRF02 (3 cases each). Half (54%) of the URFs lacked breakpoints in PR/
RT, rendering them undetectable if only that was sequenced. Major DRMs were found in 29 (8.3%) PR/RT and 2 (0.8%) integrase sequences. Accessory DRMs were found in 36 (15%) 
integrase sequences. Usage of X4 co-receptor, which confers resistance to entry inhibitors, was detected in 21 (7%) samples. We detected 21 sequence clusters: 19 pairs (mostly 
subtypes B and C) and 2 triplets (both CRF02_AG).
Conclusions: The initial analysis of genome sequences detected substantial hidden variability in the London HIV epidemic. Analysing full genome sequences, as opposed to only 
PR/RT, detected DRMs in all target genes (including integrase and env), and identified previously undetected recombinants. It provides a more reliable description of CRFs (that 
would be otherwise misclassified) and transmission clusters. Further analyses will study intra-sample minority viral populations. ICONIC-HIV will generate thousands of additional 
genomes that will help to determine whether WGS should be implemented routinely in clinical care.

211  Comparing Three HIV-1 Subtyping Tools and a Novel Phylogenetic-Based Method 
William Switzer1; Neeraja Saduvala2; Tianchi Zhang2; Angela L. Hernandez1; Pieter Libin3; Daniel Struck4; Tulio de Oliveira5; Anne-Mieke Vandamme6; Joel O. Wertheim7; Alexandra M. 
Oster1  
1CDC, Atlanta, GA, USA; 2ICF Intl, Atlanta, GA, USA; 3Vrije Universiteit Brussel, Brussels, Belgium; 4Luxembourg Inst of Hlth, Luxembourg, Luxembourg; 5Univ of KwaZulu-Natal, Durban, South 
Africa; 6Katholieke Universiteit Leuven, Leuven, Belgium; 7Univ of California San Diego, San Diego, CA, USA 
Background: HIV-1 evolves rapidly, increasing its genetic diversity and complexity, with group M containing >80 subtypes and circulating recombinant forms (CRFs). Subtype 
determination is important epidemiologically and can impact treatment and vaccine development. Multiple automated subtyping tools are available; however, differences in their 
subtype/CRF assignments in a predominantly subtype B setting or with large surveillance data have not been fully evaluated.
Methods: We included polymerase sequences ≥500-bp in length reported to the U.S. National HIV Surveillance System for HIV-1-infected persons (one sequence/person). We 
assigned HIV-1 subtype or CRF using COMET (COntext-based Modeling for Expeditious Typing), REGA V3, and SCUEAL (Subtype Classification Using Evolutionary ALgorithms). For 
sequences not classified as subtype B by all three methods (including those classified as non-B), we performed phylogenetic analysis using a fast, novel method (phylopartitioning) 
that combined FastTree approximate maximum likelihood inference using 2,864 curated reference sequences with cluster analysis to identify subtype using Phylopart. We 
compared results of these subtyping approaches.
Results: Of 71,659 sequences, subtype B classification varied by method (COMET:94.8%; REGA:91.6%; SCUEAL:89.6%, p<0.0001). In all, 95.7% were determined to be subtype B 
by at least one method, and 85.6% were classified as subtype B by all three methods. Of 67,973 sequences assigned as subtype B by COMET, 99.3% were assigned to subtype B by 
REGA, SCUEAL, or both. Of 6,624 sequences assigned to subtype B by COMET that were not subtype B by all three tools, 3,798 (57.3%) were B by REGA but not SCUEAL, 2,319 (35.0%) 
were B by SCUEAL but not REGA, and 475 (7.2%) were not B by either REGA or SCUEAL.  Of these 6,624, 6,580 (99.3%) were subtype B by phylopartitioning. For non-B subtypes/
CRFs, agreement between the three methods also varied, with almost 90% of COMET and REGA assignments, but only 65.4% of SCUEAL assignments, matching results from 
phylopartitioning. REGA and SCUEAL identified a higher percentage of all sequences as unique recombinants than COMET (REGA: 4.4%; SCUEAL: 6.7%; COMET: 1.2%).
Conclusions: In a setting dominated by subtype B, overall results varied by subtyping method. REGA and SCUEAL reported a high number of unique recombinants. COMET and 
phylopartitioning, on the other hand, identified a larger number of subtype B sequences. 

212  Identification of Rare HIV-1 Group N and HTLV-3 Strains in Rural South Cameroon 
Ana S. Vallari1; Mary A. Rodgers1; Vera Holzmayer1; Julie Yamaguchi1; Jules Kenmegne2; Bih Awazi2; Lazare Kaptue3; Dora Mbanya2; Gavin A. Cloherty1; Nicaise Ndembi4  
1Abbott Lab, Abbott Park, IL, USA; 2Univ of Yaoundé, Yaoundé, Cameroon; 3Univ of Montagnes, Bangangte, Cameroon; 4Inst of Human Virology, Abuja, Nigeria 
Background: South Cameroon is a hot spot for newly emerging strains of HIV and HTLV, making this region a critical location for monitoring circulating variants that have the 
potential to spread globally. In this study we aim to monitor the prevalence and diversity of HIV and HTLV, as well as detect emerging viral strains by conducting surveillance of HIV/
HTLV in South Cameroon, which can inform diagnostics and research.
Methods: Study participants, recruited in 7 towns in South Cameroon, were screened for HIV infection using the national algorithm from 2010-2015. All collected specimens 
from 2010 were selected for further testing; however, in 2011-2015 the selection was weighted to include 30-40% HIV positive specimens. All selected specimens were tested 
with ARCHITECT HIV Ag/Ab Combo assay (Abbott Diagnostics), and a subset with remaining volume was tested with ARCHITECT rHTLV I/II assay. HIV serotype was determined by a 
peptide multiplex immunoassay, which classified infections as either HIV-1 group M, N, O or HIV-2. Molecular characterization was performed on a subset of reactive HIV and HTLV 
specimens.
Results: In 2010, the prevalence of HIV in South Cameroon was 8.5% amongst study participants. The serotype immunoassay identified the majority of HIV infections in 2010-2015 
as group M (99%); group O (n=22) and group N infections (n=2) were also identified and confirmed by sequence classification of env gp41 or pol-integrase regions. Based on env 
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gp41, gag, and/or pol-integrase sequences from 415 HIV-1 group M specimens, CRF02_AG accounted for 62.6% of HIV infections; 6 subtypes, 11 CRFs and 21 URFs were found. From 
2010-2015, the prevalence of HTLV was 1% (95% confidence interval: 0.70-1.33) in the study population, with no significant effect of HIV co-infection. Sequence classification of the 
tat and/or gag region identified HTLV-1 (n=32), HTLV-2 (n=5), and HTLV-3 (n=1) infections.
Conclusions: Our findings confirm that South Cameroon has a high burden of HIV infections and indicate a high level of HIV-1 and HTLV strain diversity in the region. Only 4 
previous HTLV-3 infections have been reported, making our identification and sequencing of a new HTLV-3 infection of great significance.  Likewise, the 2 HIV-1 group N infections 
we report are 9% of the 22 total group N infections reported and add to the limited sequence information available. Continued HIV/HTLV surveillance in South Cameroon will be 
essential to ensure diagnostic tests and HIV research keep pace with these rapidly evolving viruses.

213  Complete Genomes Reveal Complex HIV-1 Diversity in the Democratic Republic of Congo 
Mary A. Rodgers1; Ana S. Vallari1; Barbara Harris1; Carole McArthur2; Larry Sthreshley3; Catherine Brennan1  
1Abbott Lab, Abbott Park, IL, USA; 2Univ of Missouri-Kansas City, Kansas City, MO, USA; 3Presbyterian Church (USA), Kinshasa, Democratic Republic of Congo, Louisville, KY, USA 
Background: Surveillance of human immunodeficiency virus-1 (HIV-1) strain diversity is fundamental to collective efforts towards the prevention, diagnosis, and treatment of 
HIV-1 infections globally. However, limited surveillance has been conducted in the Democratic Republic of Congo (DRC), where a high level of strain diversity and intersubtype 
recombination has been reported. Since partial sequences may underrepresent recombination and diversity, complete genome sequencing is essential to improving HIV 
surveillance in the DRC. In this study we have sequenced the complete genomes of rare variant HIV-1 specimens from the DRC to meet neglected surveillance needs and to examine 
HIV-1 diversity.
Methods: HIV-1 specimens were collected at two rural hospitals in the DRC between 2001-2003. Out of 172 HIV-1 specimens classified by phylogenetic analysis of the envelope 
immunodominant region sequence, 18 rare and unclassified subtypes were selected for next generation sequencing (NGS) using an established HIV-specific primer approach. The 
viral load for 9 of these specimens was less than 5 log10 copies/ml, and NGS library preparation conditions were further optimized for these specimens. Genomes were assembled by 
aligning reads to references and de novo assembly using CLC Bio software. Strain classification was determined by phylogenetic and recombination analysis.
Results: For low viral load specimens, the highest genome coverage was obtained by concentrating the total nucleic acid extract before reverse transcription at 42oC using a 
SMART cDNA kit (Clontech). Genome sequences with >99.5% genome coverage, an average read depth of >10, and a sequence length of >9500 nucleotides were obtained for 14 
HIV-1 specimens. The remaining four genomes had coverage of >60%. Phylogenetic and recombination analysis of the 14 complete genomes identified pure subtypes D (n=1), H 
(n=3), and CRF25 (n=1). The remaining genomes were simple recombinants of a single subtype with unclassified or CRF sequence (n=6), or complex recombinants of 4 or more 
subtypes, including A, G, H, K, and unclassified (n=3). Two of these complex recombinants shared 97% sequence identity.
Conclusions: The sequence complexity of the reported genomes demonstrates a high level of diversity in HIV-1 strains circulating in the DRC. These complete genomes are a 
valuable contribution towards HIV-1 surveillance, and the complex recombinants will be useful for modeling the history of HIV-1 in the DRC.

214  HIV-2 Group A in France Displayed 2 Clades With Distinct Geographical Origins 
Benoit Visseaux1; Charlotte Charpentier1; Mélanie Bertine1; Amel Besseghir2; Catherine Fagard3; Florence Damond4; Sophie Matheron4; Stephane Hue5; Diane Descamps4; for the ANRS 
CO5 HIV-2 cohort  
1INSERM UMR 1137, Paris, France; 2Univ de Bordeaux, Bordeaux, France; 3CMG-EC INSERM U897, Bordeaux, France; 4Hosp Bichat-Claude Bernard, Paris, France; 5London Sch of Hygiene & 
Trop Med, London, UK;  
Background: Damond et al. 2000 showed that HIV-2 group A can be divided in two distinct genotypes. We 
analysed all the HIV-2 pol, env and vif sequences available in France to better characterise genetic variations 
between these two genotypes, analyse their relative prevalence in France and to explore a potential link with 
patient’s country of birth.
Methods: Maximum likelihood phylogenetic trees were reconstructed from 446 HIV-2 partial pol (PR and 
RT; 1350 nt), 155 vif (655 nt) and 154 partial env (525 nt) sequences sampled from 386 patients followed up in 
France, using FastTree 2.1 under the GTR evolutionary model. Publically available sequences sampled outside 
of France were included for pol and vif fragments (207 and 22 sequences, respectively). Recombination 
analyses were conducted with the RDP4 software. Patients’ country of birth was retrieved for the patients 
included in the French ANRS CO5 HIV-2 cohort (n=272).
Results: The group A formed two distinct and strongly supported clusters, herein called A1 and A2, in all 
trees (cf. Figure 1), suggestive of a past founder effect. Overall, 72% and 28% of the group A sequences 
belonged to cluster A1 and A2 respectively, with 20% of the latter being sampled in France. Among the 
193 HIV-2 A sequences obtained from public databases 19 (10%) belong to clade A2. Inter-cluster median 
genetic distances were 0.12 [IQR=0.11-0.14], 0.12 [0.11-0.13] and 0.15 [0.12-0.18] substitutions/site for pol, vif 
and env, respectively. For the 163 viruses with more than one genetic region available, 17 (10%) presented 
inconsistent clade assignments across trees, suggesting potential recombination events. A1 viruses were 
most prevalent amongst patients born in coastal Western African countries (i.e. Senegal, Gambia, Guinea 
Bissau and Guinea) with 40 A1- and 8 A2-infected patients. Inversely, A2 strains were predominantly found 
among patients originating from inland Western countries such as Mali and Burkina Faso with 8 A1- and 29 
A2-infected patients, suggesting distinct origins of the two clades. Sequences issued from patients born in 
Ivory-coast displayed a balanced prevalence of these clades with 13 A1- and 16 A2-infected patients).
Conclusions: This study provides an enhanced understanding of the geographical and genetic diversity 
of HIV-2 group A. It highlights the co-circulation of two distinct clades in France that likely appeared from 
an ancient divergent event, followed by a founder effect explaining the distinct geographical patterns in 
Western Africa.
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215  Infer and Characterize a Transmission Network in an Opioid-Driven HIV-1 Outbreak 
Ellsworth M. Campbell1; Romeo R. Galang2; Walid Heneine2; William Switzer2; Philip Peters2; Michael T. Spiller2; Hongwei Jia2; Silvina Masciotra2; for the HIV Outbreak Investigation 
Team 
1Oak Ridge Inst of Sci and Educ, Decatur, GA, USA; 2CDC, Atlanta, GA, USA 
Background: In January 2015, investigation of a sudden upsurge in new HIV-1 infections in a rural county in Indiana linked to injection drug use (IDU) identified a large outbreak 
(n=181). Here we describe the integration of epidemiologic and laboratory data to infer and characterize the transmission network to inform future prevention efforts.
Methods: Serum specimens were used to determine recency of infection and to obtain HIV-1 polymerase (pol) sequences for genetic analysis. Putative undirected transmission 
links were drawn between sequences with genetic distance <1.5%. Standardized interviews were conducted with HIV-positive patients to collect high-risk behavior and contact 
data. High-risk contacts (sexual, IDU, or both) were considered as continuous risk factors, regardless of reporting direction. The reported contact network and inferred transmission 
network were compared. A decision tree was generated and logistic regression performed concerning contact type and occurrence with respect to infection status.
Results: HIV-1 pol sequences were obtained from 157 persons epidemiologically linked to the outbreak. Phylogenetic analysis inferred a monophyletic pol clade with limited 
diversity. Of 123 specimens available for avidity testing, 113 (91.9%) were recent (<8 months prior to collection).  Network analysis showed that each type of high-risk contact was 
correlated with HIV infection (p<0.01). However, 82.3% of potential transmission events corresponded to a reported IDU contact, as opposed to 11.0% for reported sexual contacts. 
The decision tree revealed that the likelihood of infection for persons with ≥4 recent injection partners was 96.2% (101/105). 77.4% (24/31) of persons with multiple sexual 
partners with whom they also share injection equipment, and who also had 2 or 3 additional recent injection partners, were infected.  In contrast, 20% (6/30) of persons with the 
same number (2 or 3) of recent injection partners and who shared syringes with only one sexual partner were infected.
Conclusions: A single HIV-1 strain was detected in this outbreak of HIV among persons who inject drugs, suggesting recent and rapid transmission. Comparison of reported 
contact and transmission networks reveal that IDU drove transmission and led to explosive growth of the outbreak. Integration of sequence and epidemiologic data facilitated a 
better understanding of transmission dynamics in a rural community of persons who inject prescription opioids.

 

216  HIV Phylodynamics in North Carolina: Detecting “Active” Clusters for Intervention 
Ann M. Dennis1; Stephane Hue2; Joseph Sebastian3; Victoria Mobley4; William Miller; Joseph J. Eron 
1Univ of North Carolina at Chapel Hill, Chapel HIll, NC, USA; 2London Sch of Hygiene & Trop Med, London, UK; 3Lab Corporation of America, Research Triangle Park, NC, USA; 4North 
Carolina DHHS, Raleigh, NC, USA 
Background: Phylogenetic analyses of HIV sequences can be used to monitor epidemic trends and help target prevention through the identification of transmission clusters. 
Characterizing such clusters in NC, where >1,500 new HIV diagnoses are reported annually despite widespread prevention, is needed.  We evaluated temporal cluster expansion 
and epidemic growth to detect “active” clusters as potential intervention targets.
Methods: We analyzed 15,247 HIV-1 pol sequences (each from an individual patient) derived from genotypes sampled in NC from 1997-2014 by the largest commercial 
laboratory.  Putative transmission clusters were clades with high branch support (≥0.90) and maximum pairwise genetic distance <3.5% on a maximum-likelihood (ML) tree with 
the GTR model.  Clusters were confirmed and transmission dynamics evaluated using BEAST with Bayesian skyline and relaxed molecular clock priors, inferring internal node ages 
(for each cluster ≥10 members). Reproductive numbers (R0) for individual large clusters were estimated using birth-death models.
Results: Most samples were from men (71%) with median age 40 years (IQR 32-48), and HIV-1B (98%).  7,647 (50%) sequences were identified in 2,318 clusters (median size 3 
members).  74 large clusters (≥10) involved 1,062 patients and were highly supported in BEAST. Compared to non-clustered patients, large clusters were associated with sex (81% 
vs. 70% men), more recent sampling year (65% vs. 46% ≥2009), younger age (49% vs. 15% ≤30 years), and sampling from Raleigh metropolitan area (54% vs. 42%) [all P<0.001]. 
However, 16 (22%) large clusters were ≥50% women and had earlier origin dates (1996 vs. 1999) and longer time spans (18 vs. 15 years) than male dominated clusters.  The 8 
largest clusters (n=22-36 members) originated between 1997 and 2004 and spanned a mean 12.5 years with 2.2 transmissions/year. The median estimates of R0 ranged 1.2-4.1. 
Most (75%) had highly supported internal nodes 2010-2014, indicating cluster expansion. Most of these clusters were homogenous by sampling region, and all but one were >90% 
men.
Conclusions: Phylodynamics revealed transmission cluster expansion in this densely sampled region and allowed estimates of R0 to help identify active clusters contributing to 
recent transmission.  While large clusters originated >10 years ago, most continue to expand, particularly among young men.  Enhanced prevention interventions to active clusters 
are planned to halt further propagation.   
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217  HIV Transmission Hotspot Detection Combining Sexual and Phylogenetic Network Analysis 
Dana K. Pasquale1; Irene A. Doherty2; Lynne A. Sampson3; Peter A. Leone4; Joseph Sebastian5; Sue L. Ledford6; William Miller7; Joseph J. Eron7; Ann M. Dennis 
1Univ of North Carolina at Chapel Hill Sch of Global PH, Chapel Hill, NC, USA; 2RTI, Research Triangle Park, NC, USA; 3North Carolina Division of PH, Raleigh, NC, USA; 4Univ of North Carolina at 
Chapel Hill Sch of Med, Chapel Hill, NC, USA; 5Lab Corporation of America, Research Triangle Park, NC, USA; 6Wake County Human Services, Raleigh, NC, USA; 7Univ of North Carolina at Chapel 
Hill, Chapel Hill, NC, USA 
Background: Studying local HIV transmission using molecular approaches may provide new avenues to supplement routine contact tracing. We investigated the overlap between 
phylogenetic transmission clusters and sexual networks involving new HIV cases in metropolitan Wake County, NC in the context of the statewide epidemic.
Methods: Sexual networks were constructed using partner contact tracing data for index cases newly diagnosed with HIV from 2012-2013 (N=280) and their HIV+ and HIV- 
partners. HIV pol sequences (n=15,247; one per individual), from genotypes performed by the largest reference lab in NC from 1997-2014, were matched to HIV+ study cases with 
the remainder used as background references. Maximum-likelihood phylogenies were constructed. Transmission clusters (TC) were defined as clades with short branch lengths 
and high support (≥0.90) and confirmed with Bayesian methods. “Study” TCs were clusters including ≥2 persons from the traced Wake County network.
Results: Of 280 index cases, 80% were interviewed by the health department and reported 854 sex partners and 34 social contacts; 446 (50%) were traceable. The resultant 
sexual network included 663 unique persons in 137 network components including 411 HIV+ cases. Most persons were Black (64%), MSM (59%), and between ages 25-45 years. 
230 cases (53% index and 63% HIV+ partners) had a pol sequence. Of these, 171 (74%) were identified in 118 TCs (range 2-36 members; 804 total sequences); 87 (38%) were in 34 
study TCs. However, only 48% (42/87) in a study TC were also in the same network component as at least one other study person in their TC. Both partners were in the same study 
TC in every heterosexual pair where each had a sequence. TC members were more likely to be men (77% vs. 57% women), men reporting male contacts vs. no named partners, and 
younger (median age 29 vs. 37 years). The four largest TC (range 6-36 members) involved 14 index and 5 partner cases distributed in 11 components (Figure). Three large TCs had 
growth after 2012 (75% sequences were sampled 2012-2014) indicating significant ongoing transmission.
Conclusions: Phylogenetic analysis offers considerable promise to identify transmission in high risk populations that is not detected through contact tracing. Overlapping sexual 
networks with phylogenetic clusters provides novel methods for understanding HIV transmission dynamics and identifying transmission hotspots where interventions can be 
intensified, particularly among young MSM.

218  Metamorphosis of the Montreal MSM Epidemic: Large Cluster Viruses Fuel Transmission 
Bluma G. Brenner1; Maureen oliveira1; Ruxandra Ilinca Ibanescu1; Olga Golubkov1; Isabelle Hardy2; Michel Roger2; Mark A. Wainberg3 
1Lady Davis Inst, Montreal, QC, Canada; 2Cntr Hospier Univ de Montréal, Montreal, QC, Canada; 3McGill Univ AIDS Cntr, Montreal, QC, Canada 
Background: The 25-50% decline in HIV transmissions with antiretroviral therapy has raised optimism that Treatment-as-Prevention (TasP) may control the global pandemic 
by 2030.  Paradoxically,  transmissions among MSM have not declined, raising concerns that early-stage infection, frequently undiagnosed, may offset the benefit of TasP. 
Phylogenetics ascribe the growth of the Montreal MSM epidemic to large cluster outbreaks, averaging 43 linked transmissions/cluster. This study characterized  the distinct 
genotypic and phenotypic features of large cluster viral variants favoring their selection advantage.
Methods: Phylogenetic analysis was performed on RT/protease sequences from all newly infected MSM (n=4319, 2002-2014), assessing clustering dynamics (frequency, size, 
periodicity). Nucleotide mixed base calls estimated recency of infection, using a 0.44%  cut-off for primary HIV infection (PHI). PHI cohort data evaluated the natural history (viral 
load, quasispecies diversity) in subjects belonging to large clusters vs. solitary transmission groups. Viruses were amplified from both cluster groups to ascertain infectivity, 
tropism, drug susceptibility and emergent resistance to integrase inhibitors.   
Results: There has been a significant rise in the relative contribution  of X-large clusters   representing 29%, 34%, and 46% of new infections over the 2002-2005, 2006-2009 and 
2010-2013 periods. Overall, 40 viral lineages led to 1235 transmissions as compared to 1375 solitary “dead-end” transmissions  (n=1375).  Primary infections (0-0.44% genetic 
diversity) accounted for 57% and 26% of transmissions in large cluster and solitary transmission groups, respectively. PHI cohort data revealed viruses belonging to large clusters 
showed prolonged high viremia for 2 years as compared to unique transmissions where viremia declined to set points by 6 months. Amplified viruses from  representative large 
clusters harbored X4/R5 dual tropic viruses (n=5/7) as compared to dominant R5 tropism in the unique transmission group (0/6).  Large cluster variants developed drug resistance 
mutations under dolutegravir and elvitegravir pressure in 6-12 weeks as compared to solitary transmission variants that retained wild-type genotype at 26 weeks.
Conclusions: Failure to control early stage transmission is leading to worrisome trends towards the selection of super-viruses showing  prolonged viremia, dual tropism, rapid 
tropism shift, and/or facilitated escape from drug pressure.  

219  Assessing HIV Transmission Networks in a Thai Cohort With Acute HIV Infection 
Eugène Kroon1; Mark de Souza1; Frits van Griensven2; Donn Colby1; Peter P. Pham3; Sunee Sirivichayakul4; Nelson L. Michael5; Nittaya Phanuphak1; Jintanat Ananworanich6; Sodsai P. 
Tovanabutra7; for the RV254/SEARCH010 Study Team and MHRP Viral Sequencing Core 
1SEARCH, Bangkok, Thailand; 2Thai Red Cross AIDS Rsr Cntr, Bangkok, Thailand; 3Military HIV Rsr Prog, Silver Spring, MD, USA; 4Chulalongkorn Univ, Bangkok, Thailand; 5US Military HIV Rsr 
Prog, Bethesda, MD, USA; 6Military HIV Rsr Prog, Bethesda, MD, USA; 7US Military HIV Rsr Prog, Silver Spring, MD, USA 
Background: Bangkok has an ongoing HIV epidemic in MSM but phylogenetic support as to whether this occurs within networks or at random is lacking. Studies from other 
metropolitan areas suggest local transmission among networks of MSM with certain characteristics, which might allow for targeted interventions. The RV254 study enrolls 
subjects in the earliest stages of HIV infection. Baseline drug resistance genotyping allows for inventory of subtypes and clustering in this cohort.

Poster Abstracts



CROI 2016 85

Poster Abstracts Abstract Listing

Methods: Real-time screening of 141,233 samples, using nucleic acid testing and sequential EIA, identified 330 acute HIV-1 infections, of whom 93% were MSM. Demographic and 
risk-factor data were collected at baseline by interview and questionnaire. Date of infection was estimated from self-reported sexual exposure. Protease and reverse transcriptase 
gene sequences from 273 (268 Thai) subjects were retrieved from plasma. Maximum likelihood trees and pairwise genetic distances were generated. A distance of ≤ 1.5% and 
visual inspections of signature nucleotides were used to identify linked transmission clusters. 
Results: CRF01_AE was predominant at 86% (234) (N), followed by 8% (21) subtype B and 6% (15) CRF01/B.  A West African CRF02_AG, a South African C and a B/C strain were 
also identified.  13/21 B strains clustered with Thai B’. The 5 non-Thai participants had 3 CRF01_AE, 1 subtype B and 1 CRF01/B. Thirty-three subjects (31 CRF01_AE and 2 B) formed 
14 clusters: 11 of 2 , 2 of 3, and 1 of 5 individuals. All clusters represent only Thai MSM and CRF01_AE, but for one cluster of 2 B. Only 2 clusters of 2 are known to be linked. 30/33 
clustering subjects live in the Bangkok area. Subjects who clustered were not significantly different from non-clustering participants in terms of age, Fiebig stage, plasma HIV-RNA 
level, days since exposure, reported drug use at exposure, and number of sexual partners preceding enrolment. Median (range) time between infections was 590 (0-1211) days for 
the clusters of 2, 158 (84-277) days for the clusters of 3, and 144 (43-194) for the cluster of 5 subjects.
Conclusions: The predominance of CRF01_AE sequence clusters suggests local MSM transmission networks. The majority of Bangkok MSM with acute HIV infection in our cohort 
do not cluster, suggesting that numerous sexual transmission networks contribute to the ongoing epidemic of HIV among MSM in the city. The presence of HIV-1 strains from other 
regions indicates global transmission networks. 

220  Increasing Role of Young MSM to HIV Epidemic Spread and Renewal 
Oliver Ratmann1; Daniela Bezemer2; Ard van Sighem2; A. M. Pettersson3; Martin Schutten4; Woulter F. Bierman5; Peter Reiss6; Christophe Fraser1; for the ATHENA HIV Observational 
Cohort  
1Imperial Coll London, London, UK; 2Stichting HIV Monitoring, Amsterdam, Netherlands; 3VU Univ Med Cntr, Amsterdam, Netherlands; 4Erasmus Univ Med Cntr, Rotterdam, Netherlands; 5Univ 
Med Cntr Groningen, Univ of Groningen, Groningen, Netherlands; 6Amsterdam Inst for Global Hlth and Develop, Amsterdam, Netherlands 
Background: In the Netherlands, the age at diagnosis amongst men having sex with men (MSM) has been continually increasing from 37 years in 1996 to 41 years in 2013. This 
challenges the perception that young, high-risk MSM are the predominant source of infection in high-income countries. Using in depth records from the Netherlands’ ATHENA HIV 
observational cohort, we previously identified and characterized 617 transmission events to MSM with evidence for recent infection (12 months) at time of diagnosis. Here, we use 
this cohort to evaluate the sources of the ongoing MSM epidemic in the Netherlands by age, date of birth, and diagnosis status.
Methods: 903 probable transmitters to 617 recipients with date of diagnosis between 1996 and 2010 were identified through phylogenetic analysis. Demographic and clinical 
data from the ATHENA cohort were used to characterize these transmission events in detail. Statistical modelling adjusted for sampling and censoring biases. The proportion of 
transmissions attributable to age/birth groups was calculated by averaging individual-level viral phylogenetic transmission probabilities across recipients. Limited sequence 
coverage required us to restrict this multivariate analysis to 509 transmission events between 2004 and 2010.
Results: Figure 1A shows the estimated proportion of transmissions by age of the recipient and their probable transmitters. Overall, transmissions were not concentrated 
within age groups. Further, the age structure of the transmission events in the cohort shifted substantially over calendar time. After 2008, men aged < 28 years continued to be 
infected from older men, and transmitted increasingly amongst peers as well as to older men. After 2008, an estimated 28% of all transmissions originated from men aged < 28 
years, compared to 14% between 2004-2008. This led to a rapid shift to transmissions from younger generations (figure 1B). The proportion of transmissions from undiagnosed 
transmitters remains high across generations (figure 1B).
Conclusions: We evaluated 509 phylogenetically reconstructed transmission events amongst MSM in the Netherlands. The increasing age at diagnosis is a consequence of 
complex, changing transmission dynamics by age. Young men are increasingly linked within the epidemic and infect relatively more older men than previously. Prevention of new 
infections to and from young MSM is especially difficult, but must be urgently improved.

 

221  Differences in Outbreak Size for HIV-1 Non-B Subtypes Amongst MSM in the Netherlands 
Daniela Bezemer1; Anne Cori2; Oliver Ratmann2; Ard van Sighem1; Peter Reiss3; Christophe Fraser2  
1Stichting HIV Monitoring, Amsterdam, Netherlands; 2Imperial Coll London, London, UK; 3Amsterdam Inst for Global Hlth and Develop, Amsterdam, Netherlands 
Background: The HIV-1 epidemic amongst men having sex with men (MSM) in the Netherlands is mainly driven by subtype B. Non-B subtypes are found mostly amongst 
heterosexuals immigrants from Sub-Saharan Africa. Therefore considering a phylogenetic tree of non-B polymerase sequences allows identifying the introductions into the MSM 
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population in the Netherlands. This can be used to estimate the proportion of introductions that actually resulted in onward transmission and assess whether this differs between 
subtypes.
Methods: The ATHENA observational cohort includes anonymized patient data of virtually all patients with HIV in care in the Netherlands. Polymerase sequences were available 
for 39% (8978) of patients in November 2014. Maximum likelihood trees were built by subtype in MEGA with 500 bootstraps, under a General Time Reversible model and five 
gamma distributed categories. We considered clusters with bootstrap values ≥70% including ≥2 MSM (indicating onward transmission), and those including ≥3 MSM (as 
indicative of ongoing established transmission clusters). The remaining MSM sequences were regarded as separate introductions, although some sequences formed clusters that 
were not statistically supported. The mean outbreak size per subtype was calculated as the number of sequences from MSM divided by the number of introductions amongst MSM.
Results: In ATHENA, 2131 of patients diagnosed between 1981-2014 with an HIV-1 non-B infection have a sequence available. Of these, 1467 self-reported being infected through 
heterosexual and 337 through MSM contact. Of the heterosexuals, 71% (1037) originated from Sub Saharan Africa, and 18% (262) from the Netherlands; of the MSM 8% (26) 
originated from Sub Saharan Africa and 66% (222) from the Netherlands. We built separate trees for subtypes A, CRF01AE, CRF02AG,C,D,F,G.  The main results are summarized in 
table 1. The largest tree of 636 subtype CRF02AG sequences also contained most sequences from MSM. The proportion of successful introductions was highest for subtype F, the 
tree had the highest proportion of sequences from MSM, and was found to have the largest average outbreak size. Interestingly the median viral load at first hospital visit was 
significantly higher for MSM infected with subtype F compared to the MSM infected with other non-B subtypes.
Conclusions: Non-B subtypes are being introduced into the MSM population in the Netherlands and have gone on to form national sub-epidemics with different mean outbreak 
sizes.

 

222  Spatiotemporal Dynamics of HIV-1 Transmission in France, 1999-2014 
Antoine Chaillon1; Asma Essat2; Pierre Frange3; Francis Barin4; Jade GHOSN5; Davey M. Smith1; Christine Rouzioux6; Cécile Goujard2; Laurence Meyer7; Marie Laure Chaix8  
1Univ of California San Diego, San Diego, CA, USA; 2Univ Paris Sud, INSERM CESP U1018, Paris, France; 3EA7327, Univ Paris Descartes, Paris, France; 4François-Rabelais Univ, Tours, France; 
5Hosp Hotel Dieu de Paris, Paris, France; 6Necker Hosp, AP-HP, Paris, France; 7INSERM, CESP U1018, Le Kremlin-Bicêtre, France; 8INSERM U941, Univ Paris Diderot, Paris, France 
Background: Identifying and monitoring HIV transmission networks can be important in understanding the evolutionary patterns and geospatial spread of the epidemic. Here, 
we reconstructed the broad molecular epidemiology of HIV in France from individuals enrolled at the time of primary HIV-1 infection (PHI) in the national ANRS PRIMO Cohort over 
15 years.
Methods: Sociodemographic, geographic, clinical, and pol sequence data from 1356 cohort participants were collected between 1999 and 2014. Viruses mostly belonged to 
subtype B (71.5%) and CRF02_AG (15.3%). Network analysis was performed to infer genetic relationships, i.e. clusters, between HIV sequences. Bayesian coalescent-based 
methods were used to examine the temporal and spatial dynamics of identified clusters from different regions in France and the geographical patterns of viral spread and growth 
rate of HIV-1 subtype B and CRF02_AG subtypes. 
Results: Participants were mostly Caucasian (85.9%) and men (86.7%) who reported sex with other men (MSM, 71.9%). Overall, 387 individuals (29%) were involved in 78 dyads 
(n=156) and 231 participants fell in the remaining 42 clusters with 3 or more people (median size: 4, range 3-41). Compared to those who did not cluster (n=969), those in clusters 
with ≥3 people were more frequently men (98.3% vs 83%, p<0.01), MSM (88.3% vs 65.6%, p<0.01) and infected with CRF02_AG (27.3% vs 13.4%, p<0.01). Participants entering 
the cohort after 2011 (21.3%) clustered significantly more than participants entering before 2011 (20.6% in 2006-2010 and 10.1% before 2006, p<0.01). Phylogeographic analyses 
found a higher density of CRF02_AG clustering among participants residing in Paris versus those living outside Paris (p<0.01). Evolutionary analyses revealed that HIV-1 CRF02_AG 
epidemic arose more recently (time from the most common ancestor [TMRCA]=17.3 years, mean logistic growth rate [LGR]=0.051 year-1, mean evolutionary rate=4.91x10-3subs/
site/year) and spread more rapidly among individuals with PHI in France than subtype B lineages (TMRCA=26.4 years, mean LGR=0.048 year-1, mean evolutionary rate=2.89x10-

3subs/site/year).
Conclusions: These analyses support the hypothesis of a recent and rapid rise of CRF02_AG within the French HIV-1 epidemic among MSM. Since CRF02_AG is historically 
associated with various parts of Africa, such results may help us understand the relationships between migration of human populations and HIV-1 diffusion.
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223  Potential Misclassification in Standard HIV Phylogenetic Clusters Association Studies 
Benoit Visseaux1; Oliver Ratmann2; Christopher Monit3; David Dunn4; Kholoud Porter5; Stephane Hue6 
1INSERM UMR 1137, Paris, France; 2Imperial Coll London, London, UK; 3Univ Coll London, London, UK; 4Med Rsr Council Clinical Trials Unit at Univ Coll London, London, UK; 5Med Rsr Council, 
London, UK; 6London Sch of Hygiene & Trop Med, London, UK 
Background: The phylogenetic identification of transmission chains from partial HIV pol sequence data is 
a cornerstone of HIV molecular epidemiology. The standard method proceeds by identifying clusters in the 
viral phylogeny under a combination of strict criteria (e.g. minimal intra-cluster genetic distance, high branch 
support). Individuals with sequences in the same cluster are then declared phylogenetically linked. However, 
HIV sequences from infected individuals are typically sampled some time after infection, which could lead 
to substantial bias under these criteria. To quantify potential bias in the phylogenetic identification of HIV 
linkage, we mined data from two British HIV observational cohorts for epidemiologically linked sequences, and 
evaluated what proportion are excluded from cluster association studies under standard protocols.
Methods: Routine drug genotyping HIV sequence data from the UK HIV Drug Resistance Database and UK 
Register cohorts were mined for longitudinally sampled intra-host sequences (n=16,842 pairs). These were 
considered linked. Maximum likelihood phylogenies were reconstructed with FastTree v.2.1.7 and clustered 
pairs of sequences identified using a range of criteria. Potential bias was defined as the proportion of linked 
sequences that are not recognised as such under any given set of viral phylogenetic clustering criteria.
Results: Figure 1 quantifies the extent of potential bias under standard protocols in the UK cohorts. With 95% 
support and 2% genetic distance thresholds, the proportion of linked pairs that are excluded from further 
analyses was 69%. With 90% bootstrap and 5% genetic distance thresholds, the proportion of linked sequences 
that are excluded from further analyses remained substantial at 52%. Larger genetic distances are expected 
between linked sequences that had more time to diverge. Therefore, authentic transmitters that are excluded 
from viral phylogenetic cluster association studies are more likely to be late presenters, untreated for a long 
period, or treated and successfully virally suppressed for long periods.
Conclusions: Standard viral phylogenetic protocols may exclude a substantial proportion of authentic 
transmitters from further epidemiological analysis in cluster association studies.

 

224  Partner Services in Acute and Early HIV-Infected Adults 
Nella Green; Christy Anderson; Sergei Kosakovsky Pond; Martin Hoenigl; Davey M. Smith; Susan Little 
Univ of California San Diego, San Diego, CA, USA 
Background: We hypothesized that provision of Partner Services (PS) to acute and early HIV infected (AEH) index subjects in San Diego would prove effective in identifying 
genetically linked HIV-infected sex partners not previously aware of their HIV positive status.
Methods: We analyzed data generated by the San Diego Primary Infection Resource Consortium from 1996 to 2014. Persons with AEH infection were offered PS and enrollment 
to PIRC. Sex partners of AEH index subjects were offered HIV screening and HIV drug resistance testing if infected. Partnerships were categorized as genetically linked if viral 
protease and partial reverse transcriptase sequences isolated from the partners were at most 1.5% distant under the TN93 model. Number needed to interview (NNTI), i.e. number 
of AEH index subjects required to interview to find one partner or new HIV diagnosis was calculated. Mixed-effects logistic regression and two-tailed χ2 analyses were used to test 
whether partners who enrolled within 30 days of the index subject enrollment were more likely to be 1) newly HIV diagnosed and 2) genetically linked to the index subject.
Results: PS provided to 96 AEH index subjects led to recruitment of 105 sex partners (total of 114 partnerships); 55 (52.4%) sex partners were HIV-infected, of whom 35 (63.6%) 
were newly HIV-diagnosed. Thirteen (37.1%) newly diagnosed sex partners were themselves AEH infected. Table 1 illustrates PS yield and efficiency for each diagnostic outcome. 
Demographics and risk behaviors between HIV uninfected and infected sex partners were similar. HIV-concordant sex partners (N=66) enrolled within 30 days of the index partner 
(47/66 [71%]) were 5.7 times more likely to be newly diagnosed with HIV infection (p < 0.01), and 3.25 times more likely (p = 0.04) to be genetically linked to each other (41/66 
[62%]), compared to those enrolled after 30 days. There was no difference in the rates of genetic linkage to index subjects between chronic and AEH sex partners (p = 0.166).
Conclusions: PS delivered immediately following an AEH diagnosis is an effective strategy to identify HIV infected and previously unaware persons, including sex partners with 
AEH. It is likely that PS delivered within the first month of AEH diagnosis benefits from a more accurate recall of recent sexual contacts, with 62% of sex partners reprrepresenting 
putative transmission links as confirmed by genetic linkage. PS delivered to chains of sex partners identified with AEH may be a promising strategy for finding HIV unawares.
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225  Probabilistic Estimation of HIV-1 Subtype B Transmission Rates From Viral Phylogenies 
Stephane Hue1; Roberto Murcio Villanueva2; Anna Tostevin3; Valerie Delpech4; Anton N. Pozniak5; Lynne Ashton6; Deenan Pillay7; Richard Goldstein2; for the UK HIV Drug Resistance 
Database  
1London Sch of Hygiene & Trop Med, London, UK; 2Univ Coll London, London, UK; 3Med Rsr Council Clinical Trials Unit at Univ Coll London, London, UK; 4PH England, London, UK; 5Chelsea and 
Westminster Hosp NHS Fndn Trust, London, UK; 6Royal Liverpool Hosp, Liverpool, UK; 7Africa Cntr for Hlth and Pop Studies, Mtubatuba, South Africa 
Background: Identifying the determinants of an epidemic is of critical importance for devising prevention strategies. In HIV epidemics, incomplete sampling, large numbers of 
undiagnosed transmitters and stigma-related misclassifications currently limit our understanding of the transmission dynamics of the virus. We developed a probabilistic model to 
estimate relative rates of HIV transmission from annotated viral phylogenies that can effectively account for missing or incorrect data, and investigated the rates of HIV-1 subtype B 
sexual transmission in the UK.
Methods: 22,481 HIV-1 subtype B pol sequences from the UK HIV Drug Resistance Database linked to epidemiological data from national and cohort clinic data were analysed. 
Maximum Likelihood phylogenies were reconstructed and 2,860 monophyletic transmission clusters were identified. A maximum likelihood probabilistic model was used to 
estimate rates of HIV sexual transmission between and amongst men who have sex with men (MSM), heterosexual males (HM) and heterosexual females (HF) within the identified 
clusters. We also estimated the proportion and most likely risk category of unobserved/undiagnosed transmitters.
Results: The highest rate of HIV infection was amongst MSM. Transmission rates from HM to HF was also high, 11 times the rate from HF to HM. High infection rates from MSM to HM 
were observed which, when combined with the large number of infected MSM, indicates that a substantial proportion of HM in the clusters were infected through sex with men 
despite reporting sex with a woman as their route of infection. The infection rate between HM was higher than from MSM to HM, identifying transmission amongst self-declared HM 
as a sub-epidemic distinct from that between MSM. Transmission from HM to HF was 58 times higher than that from MSM to HF, highlighting the linking role of HM between MSM 
and women. Despite their importance in the infection dynamics, HM were the most likely group to be unobserved.
Conclusions: Rates of HIV transmission estimated from self-reported acquisition routes are likely to underestimate homosexually acquired subtype B infections. Heterosexual 
men who have sex with men are more likely to do so with other self-identified heterosexual men rather than declared MSM. HM provide the dominant link between MSM and 
heterosexuals, while also being the group most likely to be missing from the cohort. This work highlights the power of likelihood based statistical models to analyse pathogen 
transmission patterns.

226  HIV-1 Subtypes, 5’ LTR-Leader Sequence Variants, and Late HIV Seroconversion 
Ma Luo1; Raghavan Sampathkumar2; Ian MacArthur2; Joel Scott-Herridge2; Paul Sandstrom1; Joshua Kimani3; Francis Plummer1  
1Natl Microbiology Lab of Canada, Winnipeg, MB, Canada; 2Univ of Manitoba, Winnipeg, MB, Canada; 3Univ of Nairobi, Nairobi, Kenya 
Background: A minority within the Pumwani sex worker cohort in Kenya remain persistently seronegative despite frequent exposure to HIV-1. A small proportion of this group 
seroconverted several years later. This study attempts to identify viral factors, specifically 5’ leader sequence variations that might contribute to the late seroconversion. The 5’ 
leader sequence contains sites essential for replication and genome packaging, viz, primer binding site (PBS), major splice donor (SD1) and major packaging signal (PS).
Methods: Partial proviral 5’ long terminal repeat (LTR) region of 20 late seroconverters and 122 early seroconverters were amplified, cloned and sequenced. Sequencher, MEGA, 
SPSS and HelixTree SNP and Variation Suite version 6.4.3 were employed to classify HIV subtypes and specific sequence variants correlated with the late seroconversion. 
Results: Phylogenetic analysis of 3667 5’LTR-leader sequence clones showed that HIV-1 subtype A1 and subtype D of Ugandan origin were over-represented in the viral population 
infecting the late seroconverters (P=3.68x10-93). Recursive partitioning analysis of sequence variants of PBS, SD1 and PS showed that specific sequence variants of PBS (Pc=2.12x10-

55), SD1 (Pc=1.31x10-137) and PS (1.90x10-19) were identified only in the viral population of either early or late seroconverters. Furthermore, combinations of sequence variants of 
PBS [PBS-2 (P=0.001; Pc=0.04) and PBS-3 (P=6.24x10-211; Pc=1.57x10-173)] variants with specific SD1 sequences were only present in late seroconverters. Molecular Phylogenetic 
analysis PBS sequence variants identified only in late (PBS-1) or early (PBS-4) seroconverters showed that PBS sequence variants identified only in late seroconverters co-clustered 
with PBS reference sequences utilizing tRNAArg molecules. Whereas, the PBS sequence variants identified only in early seroconverters (PBS-4) co-clustered with PBS wild type 
references PBS- tRNALys3  and its variants. 
Conclusions: This study reports, for the first time, specific PBS, SD1 and PS sequence variants within 5’leader sequence are associated with clinical outcome upon HIV-1 exposure 
and the findings could aid designing effective anti-HIV strategies. 

227  HIV-1 Stop Codon Usage and Its Clinical Impacts in Rural Ugandan Patients 
Guinevere Q. Lee1; Viviane D. Lima2; Wendy Zhang2; Yap Boum3; Simone H. Kigozi3; A. Rain Mocello4; Peter W. Hunt4; Jeffrey N. Martin4; David R. Bangsberg5; P. Richard Harrigan2  
1Massachusetts General Hosp, Boston, MA, USA; 2BC Cntr for Excellence in HIV/AIDS, Vancouver, BC, Canada; 3Mbarara Univ of Sci and Tech, Mbarara, Uganda; 4Univ of California San 
Francisco, San Francisco, CA, USA; 5Harvard Med Sch, Boston, MA, USA 
Background: Retroviruses have high mutation rates resulting in highly variable codon usage.  Stop codon usage (TAA, TAG, TGA) is known to affect translation termination 
efficiency.  In this study, we hypothesize that despite its high mutation rate, HIV-1 stop codon usage in clinical samples is conserved, and variability is associated with pre- and 
post- therapy clinical parameters.
Methods: Pre-treatment baseline plasma samples were collected from initially treatment-naïve HIV-infected patients (n=454) in Mbarara, Uganda where subtype A1 and D 
co-circulate (44% vs 37% by pol).  Near-full-genome Sanger sequences were obtained by nested PCR and ABI 3730.  Subtypes were inferred by Los Alamos RIP.  Clinical correlates 
examined included:  Pre-therapy viral load and CD4 count, post-therapy time to virologic suppression (<=400 copies/mL) and time to virologic rebound (first of two consecutive 
viral load >400 copies/mL post-suppression).  Statistical significance was defined as p<0.003 after Bonferroni correction.  As a comparator, stop codons were extracted from all 
available sequences in the Los Alamos HIV sequence database.
Results: In the 454 Ugandan patients, HIV-1 stop codon usage was highly conserved and each gene had a specific preference:  gag (90% used TAA), pol (85% TAG), vif (99% TAG), 
vpr (84% TAA) and vpu (81% TAG), env (94% TAA), nef (96% TGA).  Stop codon usage was not associated with subtype except in gag:  A1 (93% TAA, 202/217) and D (83% TAA, 
111/134), p<0.001 Fisher’s exact.  Stop codon usage was also not significantly associated with any pre-/post-therapy clinical correlates in all genes examined after Bonferroni 
correction (all p>=0.01).  HIV sequences archived in the Los Alamos database that were predominantly subtype B (58%) and C (10%) showed similar pattern of usage conservation:  
gag (99% TAA), pol (82% TAG), vif (100% TAG), vpr (100% TAG), vpu (70% TAG), env (100% TAA), nef (98% TGA).
Conclusions: HIV-1 stop codon usage was highly conserved, implying strong selection pressure(s) on stop codon usage and/or on codon positions in genes with overlapping 
reading frames.  However, stop codon variability was not associated with the pre- and post-therapy clinical parameters examined in this study.
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228  Intrahost Viral Competition and Archiving Dynamics in HIV-1 Superinfection 
Antoine Chaillon; Davey M. Smith; Susan J. Little; Gemma Caballero; Douglas D. Richman; Gabriel Wagner  
Univ of California San Diego, San Diego, CA, USA 
Background: The frequent occurrence of HIV-1 superinfection has been increasingly 
described, but little is known about the competition dynamics of the initially infecting and 
superinfecting virus strains over time and which variants are archived. We hypothesized 
that characterizing HIV-1 RNA and DNA populations of superinfected individuals with next 
generation sequencing (NGS) would determine the relative efficiencies of the initial and 
superinfecting viruses to be archived into the latent reservoir.
Methods: Blood plasma and peripheral blood mononuclear cell (PBMC) samples were 
longitudinally collected from antiretroviral (ARV) naive participants of the San Diego 
Primary Infection Resource Consortium with previously documented superinfection 
(n=10).  RNA and DNA were extracted, and coding regions within HIV-1 env, gag, and pol 
were PCR-amplified. Amplified products were then deep sequenced (454 FLX, Roche). 
Phylogeographic techniques were utilized to infer intrahost viral population migration of 
sampled viral lineages in the sampled PBMC and plasma. 
Results: HIV-1 DNA NGS data derived from 19 PBMC samples of 10 individuals (2 median 
samples per subject; IQR: 2.0-2.8 samples) with HIV-1 intrasubtype B superinfection were 
analyzed in conjunction with viral sequences generated from HIV-1 RNA populations in the 
participants’ blood plasma (median 6 samples per subject; IQR: 4.3-7.8 samples). At the 
latest sampled timepoint (median 18.8 months post-estimated date of infection; IQR: 12.9-
28.1 months), only 4/10 subjects (40%) had archived the initial and superinfecting strains. 
Among the remaining 6 individuals: 2 (20%) only had evidence of the superinfecting strain 
in PBMC DNA, concurrent with replacement of initial virus by superinfecting virus in blood 
plasma, while the other 4 (40%) only archived the initial strain despite ongoing blood 
plasma circulation of superinfecting virus in 3 of the 4. Viral gene flow analyses between 
HIV-1 RNA and DNA populations showed bidirectional migration predominantly from 
plasma to PBMC (p = 0.04).
Conclusions: Overall, archiving of both initial and superinfecting strains was common 
(40%) in the cohort, although only a single variant was archived in the remaining 
individuals with the initial virus predominating. As might be expected with phylodynamic 
analysis, viral populations flowed freely from plasma to PBMC in these ARV naive 
participants. It is not clear what mechanisms determine whether superinfecting virus 
ultimately becomes archived in PBMC.

 

229  Spatiotemporal Dynamics of Drug Resistance Evolution and Persistence of RT-SHIV 
Alison F. Feder1; Christopher Kline2; Shiu-Lok Hu3; Brandon Keele4; Dmitri A. Petrov1; Pleuni S. Pennings5; Zandrea Ambrose2  
1Stanford Univ, Stanford, CA, USA; 2Univ of Pittsburgh, Pittsburgh, PA, USA; 3Univ of Washington, Seattle, WA, USA; 4Frederick Natl Lab, Frederick, MD, USA; 5San Fransisco State Univ, San 
Francisco, CA, USA 
Background: To better design therapeutic approaches that prevent the evolution of drug resistance in HIV-1, it is important to understand how drug resistance spreads and 
establishes within a patient. There is mounting evidence that intrahost viral evolution is a non-homogenous process within the body and therefore must be understood spatially 
and temporally.
Methods: We examined >3300 single-genome sequences from four macaques infected with RT-SHIV, a SIV with an HIV reverse transcriptase (RT). Macaques were given 
monotherapies to induce the emergence of drug resistance within RT between weeks 12-20 post-infection. Both viral RNA and DNA (vRNA and vDNA) were sampled from four 
different compartments (lymph node, vagina, gut and PBMC) in addition to plasma vRNA between 13 and 30 weeks post-infection. Compartmentalization was assessed using the 
variance partitioning statistic ΦST from population genetics.
Results: Acquisition of drug resistance is a highly dynamic process with periods of stasis. Although compartmentalization is observed, both natural selection within and migration 
between compartments are important for establishing drug resistant lineages. We observe differential dynamics between compartments, with the gut being particularly notable. 
In all four macaques, gut vRNA has the greatest rate of turnover, both compared to gut vDNA and to vRNA in other tissues. In addition, drug resistance increases in frequency more 
quickly in gut vDNA compared to vDNA other compartments. We find that RT-SHIV does not acquire detectable drug resistance immediately after treatment initiation, but takes 
more than one week. Upon treatment removal, plasma vRNA does not change significantly over the following 6 weeks, suggesting that drug resistance can have limited fitness 
cost.
Conclusions: Drug resistance evolution depends on the interactions between partially independent compartments, some of which have SHIV populations that show more 
persistence than others or respond more quickly to pressures imposed by treatment. Characterizing the differences and relationships between the compartments could be 
important in understanding how multidrug resistance emerges, particularly outside of the blood, and could inform the administration of treatment. That many of these findings 
are reliant on the sampling scheme of both vDNA and vRNA, across compartments and time demonstrates the importance of varied sampling to obtain a more complete picture of 
how intrahost evolution proceeds.

230  Limited Evidence for a Bias Toward Consensus Residues Upon HIV-1 Transmission 
Morgane Rolland1; Julie Ake2; Merlin L. Robb2; Nelson L. Michael3  
1US Military HIV Rsr Prog, Silver Spring, MD, USA; 2US Military HIV Rsr Prog, Walter Reed Army Inst of Rsr, Silver Spring, MD, USA; 3US Military HIV Rsr Prog, Bethesda, MD, USA 
Background: Understanding selective mechanisms governing HIV transmission can help design anti-HIV strategies. Carlson and colleagues recently observed that amino acids 
(AA) identical to the population consensus were preferentially transmitted among transmission pairs (TP), implying a selection bias for increased fitness at the HIV heterosexual 
transmission bottleneck (Science 2014).
Methods: Phylogenetic trees were reconstructed using TP-derived sequences along with two consensus sequences (independent sequences in the Zambian cohort (Con.ZM); 
subtype C 2004 consensus (Con.C)) and the subtype B sequence HXB2, used as an outgroup to infer the most recent common ancestor (MRCA) of TP sequences.
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Results: Phylogenetic trees showed that the transmitter’s sequence was usually more proximal, i.e. closer to the root than the recipient’s sequence (in 42/49, 76/83, and 70/82 
TP in gag, pol, nef, respectively). Sequences from recipients were significantly more divergent from the consensus and MRCA than sequences from transmitters (Wilcoxon 
matched-pairs signed rank test, all p-values < 0.0001). When based on AA sequences, the divergence from either Con.C, Con.ZM, or the MRCA were larger in the sequences from 
the recipients than in those from the transmitters. The difference was significant in Pol (p < 0.0001) and Nef (p ≤ 0.036), but not in Gag (p ≤ 0.874). Similar to the distances 
constrained on the trees, measures based on pairwise distances showed that sequences from the recipients were more distant from the consensus sequences or the MRCA both at 
the nucleotide (all p-values < 0.0001) and AA level (0.044 ≤ p ≤ 0.136 for Gag; p < 0.0001 for Pol and Nef).
Next, we identified sites that varied between transmitter and recipient and evaluated whether the residue in the recipient was the consensus. About half of the sites in the 
recipient had the consensus (Table 1), hence not suggesting a bias toward the consensus at transmission.
Conclusions: Our phylogenetic analyses showed that sequences from the recipients were further away from the consensus than sequences from the transmitters, conforming to 
HIV’s diversification since the beginning of the epidemic. Our results suggest that the evidence for a selection bias for increased fitness upon transmission may not be generalizable 
when HIV sequences as a whole, rather than independent AA, are considered. Given that setpoints viral loads have remained stable over the epidemic, we conclude that a bias 
toward the consensus at transmission has a limited impact.

 

231  Mode of Sexual Transmission Can Exert an Impact on Shaping the HIV-1 Founder Virus 
Damien C. Tully1; Colin B. Ogilvie1; Rebecca E. Batorsky1; Eric S. Rosenberg2; Kenneth H. Mayer3; Heiko Jessen4; Sergei Kosakovsky Pond5; Marcus Altfeld6; Jonathan Carlson7; Todd M. 
Allen1  
1Ragon Inst of MGH, MIT, and Harvard, Cambridge, MA, USA; 2Massachusetts General Hosp, Boston, MA, USA; 3The Fenway Inst, Fenway Hlth, Boston, MA, USA; 4HIV Clinic Praxis Jessen, 
Berlin, Germany; 5Univ of California San Diego, San Diego, CA, USA; 6Heinrich Pette Inst, Hamburg, Germany; 7Microsoft Rsr, Redmond, WA, USA 
Background: While the global spread of HIV-1 has been fueled by sexual transmission the genetic determinants underlying the transmission bottleneck remains poorly 
understood. We sought to investigate whether the mode of sexual transmission has an influence on the multiplicity of infection and further examined whether other intrinsic 
differences exist between heterosexual (HSX) and men who have sex with men (MSM) founder viruses.
Methods: Samples from 74 acute HIV-1 infected subjects were subjected to whole genome deep sequencing. Logistic regression coupled with cross validation was used to 
assess the performance of a newly adapted genetic-distance based measurement to relate quantitative (env diversity) viral predicators to qualitative (single/multiple infection) 
outcomes. To distinguish the pattern of selection between MSM and HSX founder viruses a comparative codon-based phylogenetic framework was implemented and the 
transmission indices calculated. Lastly, a phylogenetic corrected approach was used to search for signature sites associated with MSM or HSX transmission.
Results:  Implementation of our genetic distance based approach to deep sequence data revealed that 83% of MSM infections in our cohort are established by a single founder 
virus. Combination of these data with previously published studies extended this analysis to a total of 354 subjects and further supported that there are no significant differences 
between the mode of transmission and the rate of multivariant infections. However comparison of envelope sequences revealed that HSX founder viruses exhibited a greater 
number of codon sites under positive selection, as well as higher transmission indices. Moreover, specific genetic signatures within MSM and HSX founder viruses were identified, 
with single polymorphisms within gp41 enriched among HSX viruses while MSM viruses appear to select for variants surrounding the CD4 binding site.
Conclusions: These results illustrate how consequential the mode of sexual transmission is in shaping the genetic composition of the HIV-1 founder virus. While our findings 
suggest that the number of viral variants establishing infection is not influenced by the mode of transmission there are marked differences during the transmission bottleneck that 
influences the selection and genetic make-up of the founder genome. These data provide new insights into the HIV-1 bottleneck process that may in turn facilitate the design of a 
more effective HIV-1 vaccine or other therapeutic and prevention strategies.

232  Characterizing the Multiplicity of HIV Founder Variants During Sexual Transmission 
Antoine Chaillon1; Sara Gianella1; Susan J. Little1; Christy Anderson1; Gemma Caballero1; Francis Barin2; Sergei Kosakovsky Pond1; Douglas D. Richman1; Davey M. Smith1; Sanjay R. 
Mehta1  
1Univ of California San Diego, San Diego, CA, USA; 2François-Rabelais Univ, Tours, France 
Background: Infections with multiple founder viral strains have been associated with faster HIV disease progression. Most previous studies have estimated the number of founder 
variants based on the analysis of viral populations sequenced from acutely HIV-infected individuals. We hypothesized that including sequences collected from source partners 
would improve resolution and characterization of transmission events.
Methods: Blood plasma samples were collected from both the source and recipient in 31 epidemiologically and phylogenetically linked transmission pairs from the San Diego 
Primary Infection Resource Consortium (SD PIRC). All were men who have sex with men (MSM), sampled on average 64 days (range: 11-170) after the recipient’s estimated date of 
infection. Deep sequencing (454 FLX, Roche) of HIV-1 env (C2-V3) was performed for all samples. A combination of highlighter plots, tree topologies and sequence diversity were 
used to determine the number of founder viruses with and without the inclusion of source partner data. Each phylogenetically distinct clade with limited diversity (<2.5%) in the 
recipient viral population was deemed to arise from a single founder variant.
Results: Using sequence data from the recipient partner, we were able to estimate the number of founders in 26/31 (84%) cases. Seven of these had high diversity (>2.5%) at 
baseline, consistent with the existence of multiple founder variants. Undetermined results were produced for 5 cases (16%) due to inconsistency among the applied methods to 
recipient data. By incorporating sequence data generated from the source partner, we were able to derive the number of founder variants for all 31 transmission pairs. Overall, 
16/31 cases (51.6%) involved transmission of multiple founders and we found a moderate agreement between the two approaches with and without source data (73% congruent, 
k = 0.46, 95%IC=0.12-0.8). To further evaluate the transmission bottleneck, we focused on the 15 single founder transmissions, and identified four recipients (27%) who had 
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founder variants that were inferred to arise from minority viral populations in the source, identified as a distinct clade most closely related to the inferred founder variant. These 
variant lineages were representative of 1.0 to 5.4% of the sampled source population.
Conclusions: Incorporating sequence data from the source increased the ability to determine the multiplicity of founder variants, reduced misclassification, and allowed us to 
infer the transmission of minority variants.

233  Gut Integrity, CD4 T Follicular Helper Cells, and IgA+ B Cells in GALT Following ART 
John J. Zaunders1; Gerald Mak2; Michelle Bailey2; Nabila Seddiki3; Yin Xu2; David Cooper4; Mark Boyd5; Anthony Kelleher2; Mark Danta6; Kersten K. Koelsch5 
1St Vincent’s Hosp, Darlinghurst, Australia; 2Univ of New South Wales, Sydney, Australia; 3Univ Paris Est Creteil, Creteil, France; 4Kirby Inst, Sydney, Australia; 5Kirby Inst, Univ of New South 
Wales, Sydney, Australia; 6St Vincent’s Clinical Sch, Univ of New South Wales, Sydney, Australia 
Background: Disruption of the gastrointestinal tract (GIT) epithelial and immune barriers is believed to contribute to microbial translocation, systemic inflammation and 
progression of HIV-1 infection. ART may lead to improved reconstitution of gastrointestinal-associated lymphoid tissue (GALT), but its impact on the integrity of the GIT epithelial 
barrier is unclear. We hypothesized that incomplete reconstitution of CD4 T cells in the GALT following ART commenced in chronic HIV-1 infection, compared with commencing in 
primary HIV-1 infection, may be associated with reduced numbers of CD4+ T follicular helper cells (Tfh). This in turn may result in lower levels of locally resident B cells switched to 
IgA production, loss of first line defense against luminal microbial products, and reduced GIT epithelial integrity.
Methods: Fifty-two subjects were recruited into three groups: healthy adult controls (HC) undergoing routine endoscopy and colonoscopy (n=23); HIV+ subjects commencing 
ART in either primary HIV-1 infection (PHI; n=8); or in chronic infection; CHI; n=21). Confocal endomicroscopy was used to assess gut integrity in vivo in 5 subjects from each group. 
Gut biopsies were assessed by histology, and flow cytometry of single cell suspensions from biopsies from left colon (LC) and terminal ileum (TI) were used to accurately count T 
and B cell subsets, as well as EpCAM+ epithelial cells.
Results: Confocal endomicroscopy found no difference in fluorescein cell leakage or tight junction enhancement between the 3 groups. The TI CD4+ T cell counts in gut biopsies 
were 2 fold lower in all HIV+ versus HC (106,000 v 228,000 cells; p=0.01) and there were similarly less CD4+ T cells relative to epithelial cells in both TI (1/55 v 1/22; p=0.02) and LC 
(1/115 v 1/62; p=0.05). However, we found no significant differences in Tfh or IgA+ B cell counts at either site between all HIV+ and HC. Further analysis showed no difference in 
CD4, Tfh or IgA+ B cells between subjects who started ART in PHI compared to CHI.
Conclusions: In contrast to the current paradigm, confocal endomicroscopy did not find disrupted GIT integrity in treated HIV-1 infection. We found lower absolute and relative 
CD4 counts in the TI in HIV+ subjects on ART, but they were not associated with significantly reduced Tfh cell counts or IgA+ B cells, compared with healthy controls, or whether the 
ART was commenced in PHI or CHI.

234 Microbial Translocation and Inflammation Responses to Lubiprostone in HIV Infection 
Gregory D. Huhn1; Anna L. Hotton2; Andrew G. Sigman1; Sheila M. Keating3 
1Ruth M. Rothstein CORE Cntr, Chicago, IL, USA; 2John H. Stroger Jr Hosp of Cook County, Chicago, IL, USA; 3Blood Systems Rsr Inst, San Francisco, CA, USA 
Background: Microbial translocation (MT) may play a role in delayed CD4 recovery in HIV infection after initiating antiretroviral therapy (ART). Lubiprostone (LPT), a bicyclic 
fatty acid with no drug-drug interactions that specifically activates ClC-2, a selective chloride channel constituent of the apical membrane of the human intestine, is indicated 
for treatment of chronic idiopathic constipation. Luminal action is exerted within 4 weeks of therapy. In animal models LPT stimulates recovery of mucosal barrier function via 
restoration of tight junction protein complexes through intracellular trafficking of occludins. An intervention that aims to decrease the level of MT using modulators that act at the 
mucosal tight junction barrier has not been studied in HIV.  
Methods: In the 2-arm, open-label LAMBCHOP (Lubiprostone Activity among the 
MicroBiota of the Colon in HIV in Opposing Permeability) study (NCT01839734), 
HIV-1 infected adults aged >18 years from The Ruth M. Rothstein CORE Center with 
CD4 <350 cells/ul after >72 weeks of continuous ART and >48 weeks of virologic 
suppression up to baseline (N=20) were randomized 4:1 to 4 weeks of once-daily 
LPT (24 µg) vs no drug. Baseline demographics were recorded, serum and plasma 
specimens were collected, and CD4, HIV RNA, MT biomarkers (intestinal fatty acid 
binding protein [iFAPB], zonulin, sCD14, sCD163) and inflammation markers (IL-6, 
hsCRP) were measured at baseline and 4 weeks. P-values with α<0.05 by Exact 
Wilcoxon test were calculated for comparisons of median change from baseline to 
week 4.
Results: Baseline demographics were similar between arms. Median age was 49 
years (49.5 in the LPT arm vs 49 in controls;p=0.77), male gender was 81.3% in 
the LPT arm and 50% in controls (p=0.29), and Black race was 37.5% in the LPT 
arm and 100% in controls (p=0.13). Change in CD4, MT, and inflammation markers 
are listed in Table 1.  The most commonly reported side effect was soft stools, and 
there were no LPT discontinuations or HIV RNA virologic rebound events.
Conclusions: In this pilot trial, there was no change in MT and inflammation 
markers in HIV-infected persons with delayed CD4 recovery on suppressive 
ART following 4 weeks of LPT, a duration of therapy that produces appropriate 
responses in CIC-2 activation for its indicated use in humans. LPT was well-
tolerated with once-daily dosing. Further investigation with LPT is ongoing to 
characterize possible alterations of gut microbiota in stools samples to evaluate 
potential mechanisms of MT in HIV infection.
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235  A20 May Contribute to Recovery of Intestinal Epithelial Function in Treated HIV 
Avantika Chitre; Ma Somsouk; Peter W. Hunt; Charlie C. Kim; Joseph M. McCune 
Univ of California San Francisco, San Francisco, CA, USA 
Background: Untreated HIV infection is characterized by mucosal Th17 depletion, gut epithelial barrier dysfunction, and microbial translocation, which are reversed to variable 
degrees by suppressive antiretroviral therapy (ART). Little is known about the specific restorative mediators of intestinal epithelial cell (IEC) function during ART. 
Methods: Rectosigmoid biopsies were obtained from 9 risk-matched uninfected controls, 6 treatment-naive, and 20 ART-suppressed HIV-infected participants. IECs were 
isolated by EDTA treatment and gut lymphocytes were obtained by subsequent enzymatic digestion. Markers of epithelial function were assessed by qPCR on RNA extracted from 
isolated IECs. Full transcriptomes of IECs were assessed by RNAseq and compared across subgroups. Cytokine production of CD4 T cells was determined by ex vivo stimulation and 
intracellular flow cytometry. 
Results: Consistent with prior work, IL-17 producing CD4 T cells were significantly decreased in untreated HIV-infected participants and restored to normal levels in ART-
suppressed participants. Expression of mucins and tight junction protein genes by IECs was significantly higher in participants on ART than in untreated participants. Trefoil factor 
3, a key epithelial repair factor, was also elevated in IECs from ART-suppressed participants relative to both uninfected and untreated groups. RNAseq analysis in isolated IECs 
identified A20-encoding TNFAIP3 as one of the most highly upregulated genes in ART-suppressed participants compared to both uninfected and untreated participants. A20 is a 
ubiquitin-editing enzyme that is induced by IL-17 and NFκB signaling and which acts in a feedback manner to suppress the transcription of inflammatory mediators as well as to 
support maintenance of tight junctions between epithelial cells. Other genes involved in the regulation of the NFκB and A20 pathways (IL1R2, NFKBIA) were also among the most 
differentially expressed genes between groups, further supporting the prediction that NFκB activity is downregulated in ART-suppressed participants. 
Conclusions: Restoration of mucosal Th17 cells during suppressive ART appears to coincide with a restoration of intestinal epithelial cell barrier function and an active repair 
response, which may be in part mediated by upregulation of A20. While the causal pathways have yet to be defined, A20 expression in IECs could represent a novel interventional 
target for treated HIV-infected individuals with persistent intestinal epithelial dysfunction. 

 

236  Compartment-Specific Alterations of the Intestinal ILC Pool in HIV(+) Patients 
Benjamin Krämer1; Philipp Lutz1; Felix Goeser1; Andreas Glässner1; Jürgen K. Rockstroh2; Christoph Boesecke3; Ulrich Spengler1; Jacob Nattermann1 
1Univ of Bonn, Bonn, Germany; 2Medizinische Univsklinik, Bonn, Germany; 3Univ Hosp Bonn, Bonn, Germany 
Background: Innate lymphoid cells (ILC) have been shown to display critical effector and regulatory functions in innate immunity and tissue remodeling. Recent reports 
demonstrate ILCs to promote anatomical containment of gut commensal bacteria and to play an important role in intestinal inflammation. However, most of these studies have 
been performed in mouse models and, thus, the distribution of ILCs in the human gastrointestinal (GI) tract remained unclear.
Methods: In HIV(-) individuals biopsies from macroscopically normal tissue were taken in the oesophagus (n=8), the stomach (n=11), the duodenum (n=11), the terminal ileum 
(n=13), and the left-sided colon (n=13) during routine endoscopy. Moreover, oral biopsies (n=6) as well as peripheral blood (n=14) was studied. In addition, biopsies from the 
oesophagus (n=7), the stomach (n=12), the duodenum (n=12), the terminal ileum (n=8), and the colon (n=8), as well as PBMC (n=14) from HIV-infected patients under effective 
cART were analyzed. ILCs were phenotypically characterized by flowcytometry and tested for expression of IFN-g, IL-13, and IL-22 following stimulation with PMA and ionomycin.
Results: Frequency of total ILC (as % of Lin(-) cells) stepwise increased from the oral cavity to the distal GI-tract, with highest frequencies found in the colon. Frequency of CD94(-)
ILC1 was significantly higher in upper GI-tract (mouth, stomach, duodenum) than in ileum and colon. Similar observations were made regarding the distribution of CD103(+)ILC1. 
The opposite was true regarding ILC3, which represented a major ILC population in the ileum and the colon but only a minor fraction in the oesophagus and stomach, respectively. 
Substantial proportions of ILC2 were only found in the stomach and the oral cavity. Expression of IL-13(ILC2), and IL-22(ILC3) did not differ significantly between the analysed 
GI-compartments, whereas frequency of IFN-g(+) cells was lowest in the colon. Frequency of total ILCs in HIV(+) patients was similar to that observed in healthy controls. However, 
HIV infection was associated with compartment-specific alterations of the ILC pool as frequency of ILC2 and ILC3 was increased in the duodenum of HIV(+) patients whereas in the 
colon we observed reduced numbers of ILC3 but increased numbers of NCR(-) ILC1.
Conclusions: Conclusion: Our data indicate a compartment-specific distribution of ILCs in the human GI-tract, which is markedly dysregulated in HIV infection.

237  IL-33/ST2 Axis as an Inflammatory and Gut Damage Marker in Primary HIV Infection 
Vikram Mehraj1; Mohammad-Ali Jenabian2; Wei Cao1; Rosalie Ponte3; Bertrand Lebouché4; Réjean Thomas5; Jean-Guy Baril6; Roger LeBlanc7; Cécile Tremblay8; Jean-Pierre Routy1 
1Rsr Inst of the McGill Univ Hlth Cntr, Montreal, QC, Canada; 2Univ du Québec à Montréal, Montreal, QC, Canada; 3Rsr Inst of the McGill Univ Hlth Cntr, Montréal, QC, Canada; 4McGill Univ Hlth 
Cntr, Montreal, QC, Canada; 5Clinique Médicale l’Actuel, Montreal, QC, Canada; 6Clinique Médicale Quartier Latin, Montreal, QC, Canada; 7Clinique Médicale OPUS, Montreal, QC, Canada; 
8CRCHUM, Montreal, QC, Canada 
Background: The alarmin IL-33 and its receptor ST2 mainly expressed by innate lymphoid type 2 cells are involved in microbial invasion, cytokine induction and promotion of 
cytotoxic CD8 T cells. The soluble ST2 (sST2) binds IL-33 as a decoy receptor to negate its inflammatory/healing effects. sST2 has been validated as a prognostic marker in cardiac 
insufficiency, IBD, GVHD and been evaluated in HIV. We assessed relationship of IL-33/ST2 axis with gut mucosal damage markers in patients undergoing primary HIV infection 
(PHI).
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Methods: A total of 41 patients diagnosed during PHI were followed: 24 remained untreated while 17 initiated early ART. We also assessed chronically infected patients treated 
(n=15) or not (n=14), elite controllers (EC, n=10) and uninfected controls (n=15). IL-33 and sST2 plasma levels were compared with markers of gut epithelial damage (I-FABP), 
microbial translocation (LPS, sCD14) and TNF-α, IL-7 and IDO immunosuppressive activity (Kynurenine/Tryptophan). CD4 and CD8 T-cell activation (HLADR/CD38) and exhaustion 
(PD-1) and Tregs were assessed by FACS.
Results: sST2 levels were elevated during primary (18.6 ng/mL, p<0.001) and chronic (15.6 ng/mL, p=0.034) HIV infection as compared to EC and controls (10.5 and 11.2 ng/mL). 
IL-33 levels were close to limit of detection in all groups and controls. sST2 levels positively correlated with plasma IDO activity (r=0.1981, p=0.021), TNF-α (r=0.3051, p=0.002) 
and IL-7 (r=0.2269, p=0.006), CD8 count (r=0.2721, p=0.001) and inversely correlated with CD4/CD8 ratio (r=-0.2195, p=0.015). However, no association of sST2 was observed 
with CD4 count, Treg and viral load (p>0.05). sST2 was associated with expression of activation and exhaustion markers on CD4 & CD8 T cells (p<0.05) and correlated with I-FABP 
(r=0.2099, p=0.039), LPS (r=0.1865, p=0.042) and sCD14 (r=0.2188, p=0.037).  Prospective analysis following PHI showed that early ART had no impact on sST2 and gut damage 
markers contrasting with normalization of IDO, inflammatory cytokines and activation/exhaustion markers.
Conclusions: sST2 was elevated in primary and chronic HIV infection correlating with elevation of CD8 T cells and their expression of activation/exhaustion markers. Similar to 
other gut damage markers, sST2 never improved following early ART, contrasting with reversal of immune activation/exhaustion markers, IDO and inflammatory cytokines. By 
linking immune function, and tissue damage, IL-33/ST2 axis may induce gut injury and represents an immunotherapeutic target.

238  Probiotics Module Th1/Th17 and IFN Response in HIV Patients on Suppressive cART 
Ivan Schietroma1; Noemi Giustini1; Sara Serafino1; Gabriella De Girolamo1; Mauro Andreotti2; Carolina Scagnolari1; Giancarlo Ceccarelli1; Gabriella D’Ettorre1; Vincenzo Vullo1; for the 
Carla Selvaggi, Giuseppe Corano, Andrea Mastrangelo, Gianfranco Fanello, Fausto Fiocca, Marileda Indinnimeo  
1Sapienza Univ of Rome, Rome, Italy; 2InstSuperiore di Sanità, Rome, Italy 
Background: The gut-associated lymphoid tissue (GALT) is an important site of HIV replication and 
immune dysfunction; previous works have demonstrated the failure of antiretroviral therapy (ART) in 
controlling the immune activation and modifying the balance of immune cells profiling in intestinal 
mucosa; we evaluated the immunomodulatory effect of six-month of probiotics supplementation in ART 
experienced subjects.
Methods: Ten ART treated HIV-infected subjects underwent endoscopic procedures and blood collection 
prior to initiation of probiotics supplementation (T0) and after 6 months (T6) (Trial #NCT02276326). 
Normal mucosa biopsies were obtained from five different intestinal sites; lamina propria lymphocytes 
(LPLs) were isolated. Cell phenotype (CD3, CD4, CD45Ro, CD27) and activation markers (CD38 and 
HLA-DR) were detected on freshly samples. Th1 and Th17 cell phenotype were detected by IL-17A and 
IFNγ intra-citoplasmatic staining, respectively, after overnight PMA and ionomycine activation. IFNα 
subtypes (n=12), IFNβ, IFNR1, IFNγ mRNAs were quantified by RT-PCR. Data were analyzed by Wilcoxon 
signed-ranked test (paired data) and Spearman’s correlation using SPSS v22.
Results: Subjects assumed 1.8x1012 live bacteria daily for 6 months; no adverse event was observed 
during the follow-up. All subjects had undetectable plasmatic viral load at T0 and T6. The median 
CD4 cell number at T0 was 674 cells/mm3 and didn’t change at T6. Intestinal and blood Th17 and Th1 
frequencies at T6 were increased in CD4 population and in EM (Effector Memory) and CM (Central 
Memory) subpopulations (Tab 1). A reduction of CD38 and HLA-DR was observed at T6 in CD4 and in all 
EM and CM subpopulations. The most statistically significant  increase in Th17 frequencies in gut was observed in CM population and this level at T6 was inversely correlated to the 
percentages of CD4 cells expressing HLA-DR in EM subpopulation (r=-0.79 p=0.006). A decrease in IFNγ expression and an increase in IFNα subtypes (10,14,17 and 21) expression 
were recorded at T6 in gut whereas no such differences were observed for the other IFN genes analyzed in gut and peripheral blood compartments.
Conclusions: Probiotics supplementation for 6 months in HIV+ individuals on effective ART induced a marked recovery in the levels of both Th17 and Th1 cells in GALT and in 
peripheral blood and a significant reduction of cellular markers of activation. Furthermore, the use of probiotics was associated with a specific modulation of IFN-mediated 
immunity in the gut.

239  Cenicriviroc Decreases sCD14 and LBP Levels Without Affecting Gut Permeability 
Netanya S. Utay1; Anoma Somasunderam1; Maitreyee Nigalye1; Will Chang2; Star Seyedkazemi2; Eric Lefebvre2  
1Univ of Texas Med Branch at Galveston, Galveston, TX, USA; 2Tobira Therapeutics, Inc, San Francisco, CA, USA 
Background: Cenicriviroc (CVC), a potent oral, once-daily CCR2/CCR5 antagonist, blocks HIV entry through CCR5 blockade and inhibits monocyte trafficking through CCR2. 
Monocyte recruitment promotes atherosclerosis, hepatic fibrosis and other end-organ diseases in HIV infection. In a completed randomized, double-blind study of 48 weeks of 
CVC or efavirenz (EFV) with tenofovir/emtricitabine (TDF/FTC) (Study 652-2-202; NCT01338883), levels of sCD14, a marker of monocyte activation, significantly decreased with 
CVC treatment independent of HIV-1 RNA changes but increased in the EFV arm. We aimed to determine whether decreases in this monocyte activation marker with CVC were 
attributable to decreased intestinal permeability and microbial translocation.
Methods: 135 men and 8 women were enrolled, age 35±11 years (46 Black, 35 Hispanic, 53 White, 9 Other). Intestinal fatty acid binding protein (I-FABP), zonulin, flagellin and 
lipopolysaccharide binding protein (LBP) were measured by ELISA on stored plasma. As sCD14 levels decreased in participants who received TDF/FTC with CVC either 100mg or 
200mg (N=115), these arms were pooled and compared to the arm who received TDF/FTC with EFV 600mg (N=28). Median values were compared between groups by Mann-
Whitney test and longitudinal within-group comparisons by Wilcoxon matched-pairs signed rank test. Pearson correlation coefficients were calculated.
Results: Plasma I-FABP and flagellin levels increased in both CVC and EFV groups whereas LBP levels decreased in both groups during 48 weeks of ART (see table). Zonulin levels 
did not change significantly. Lower LBP levels were associated with lower CRP levels in both groups at most time points and with lower GGT at weeks 24 and 48 in CVC group. In the 
CVC group, lower sCD14 levels were associated with lower LBP levels at weeks 0 and 12 and lower I-FABP levels at weeks 12 and 24. Lower sCD14 levels were associated with lower 
LDL cholesterol levels at all time points.
Conclusions: The decrease in sCD14 levels reflecting a reduction in monocyte activation with CVC was not accompanied by decreased intestinal permeability (I-FABP, zonulin) 
or bacterial products (flagellin). The decrease in LBP with CVC could reflect decreased LPS in the liver, but the consistent correlation with decreases in CRP suggests decreased 
activation of the acute phase response. Thus, CVC decreases sCD14 levels independently of changes in microbial translocation, viremia or gut integrity, suggesting CVC may directly 
inhibit monocyte activation.
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240  In Vivo Evidence for a Role of Pyroptosis in HIV Pathogenesis 
Gilad Doitsh; Stefanie Sowinski; Caroline Miller; Warner C. Greene  
Gladstone Insts, San Francisco, CA, USA 
Background: 30% of HIV-infected subjects fail to increase their CD4 T-cell lymphocyte counts during combination antiretroviral therapy (cART) and remain both inflamed and 
immunodeficient. These individuals are termed “immunological non-responders.” Systemic inflammation persists in these HIV-infected patients despite the absence of detectable 
viremia. The reason for this persistent inflammation is unknown. We have found that that CD4 T cells in lymphoid tissues are naturally primed to mount inflammatory responses––
these cells constitutively express high levels of cytoplasmic pro-IL-1b, ASC (caspase-1 adaptor protein), and NLRP3 inflammasome. The release of intracellular ATP by pyroptotic CD4 
T cells may provide a second inflammatory stimulus to induce activation of caspase-1 by the NLRP3 inflammasome in surrounding uninfected CD4 T cells that are already primed. 
Thus, pyroptosis initiated by HIV may result in an avalanche of new rounds of pyroptosis in primed CD4 T cells by the repeated release of intracellular ATP in a virus-independent 
manner. Such an “auto-inflammation” scenario could generate persistent rounds of pyroptosis, chronic inflammation, and loss of CD4 T cells even when viral replication is reduced 
by antiretroviral therapy
Methods: Longitudinal analyses of plasma and peripheral lymphoid tissues from subject with three distinct clinical backgrounds: uninfected, infected untreated, infected treated 
virological suppressed.
Results: We now show extensive caspase-1 activity and secretion of IL-18 in large areas of paracortical zones in lymph nodes freshly recovered from infected untreated patients. 
Interestingly, while caspase-1 activity is decreased in some subjects following treatment with antiretroviral therapy (ART), other  patients exhibit persistent caspase-1 activity even 
when viral replication was undetectable. Moreover, in tissues where active caspase-1 was detected, we observed a significant loss of myeloid cells including resident macrophages 
and dendritic cells. This loss was consistent with high levels of extracellular bioactive IL-18, suggesting cell death by caspase-1-mediated pyroptosis. These findings highlight a role 
for pyroptosis beyond CD4 T cell death, and underscore the involvement of myeloid cells in promoting chronic inflammation and secretion of IL-18.
Conclusions: These preliminary findings further underscore the role of pyroptosis during R5-tropic viral infection in vivo, raising the possibility for a new class of “anti-AIDS” 
therapeutics.

 

241  Caspase Inhibition Prevents HIV Replication and Cell Death in Human Lymphoid Tissue 
Elisabet Gómez-Mora1; Elisabet Garcia1; Peter Wienberg Ludwig2; Maria Dolores Guerrero Gilabert3; Bonaventura Clotet4; Julià Blanco5; Cecilia Cabrera6  
1IrsiCaixa Inst for AIDS Rsr, Badalona, Spain; 2Hosp Sant Joan de Déu, Barcelona, Spain; 3Hosp Universitari Germans Trias i Pujol, Badalona, Spain; 4Lluita Contra la SIDA Fndn, Germans Trias i 
Pujol Univ Hosp, Barcelona, Spain; 5Univ de Vic, Barcelona, Spain; 6IrsiCaixa Inst for AIDS Rsr, Barcelona, Spain 
Background: The pathway causing CD4 T-cell death in HIV-infected hosts remains poorly understood although apoptosis has been shown as a key mechanism. Using an ex vivo 
human lymphoid aggregate culture, it has been proposed that most of the quiescent CD4 T cells die by caspase-1-mediated pyroptosis, although the mechanisms of cell death in ex 
vivo lymphoid tissue has not been explored.
Methods: Human tonsil histocultures were prepared from 4 healthy individuals and infected ex vivo with a X4 virus in the presence or absence of the entry inhibitor JM-2987 (1μg/
mL), the integrase inhibitor raltegravir (1μg/mL) and the pan-caspase inhibitor Q-VD-OPh (30μM). Drugs were added to the cultures 2 hours before infection. Culture medium was 
collected and replace every 3 days during 12 days and the p24 production was measured in the supernatant by ELISA. Tissue cells were isolated and CD4 T cell depletion (CD3+CD8-), 
p24 cellular content, and caspase-1 and 3/7 activity (FLICA assay) was analyzed by flow cytometry.
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Results: After 12 days of culture, viral replication was totally inhibited in the presence of the antiretroviral drugs JM-2987 and raltegravir. Surprisingly, the addition of the 
pan-caspase inhibitor Q-VD-OPh resulted also in an almost complete inhibition (84%) of the viral replication. Furthermore, a massive cell depletion was observed in the absence 
of antiretroviral drugs (18% ± 6% of cells remaining relative to uninfected controls) that was totally prevented by the addition of JM-2987 and raltegravir. Loss of cells was also 
prevented by Q-VD-OPh treatment (63%± 4% relative to uninfected control). HIV infection triggered high levels of both caspase-1 and 3/7 activity (34.7% ± 4 and 20.4% ± 3, 
respectively) that were inhibited to the uninfected control level by JM-2987 and raltegravir (15.6 % ± 1 and 9% ± 0.6, respectively) and partially inhibited by Q-VD-OPh  (24.2 ± 3 
and 15% ± 1, respectively). After infection, increased caspase-3 was mainly detected in the CD3+CD8-CD4- population (productively infected cells) while increased caspase-1 was 
observed in both CD4+ and CD4- T cell subsets.
Conclusions: HIV infection of histocultures of human lymphoid tissue triggered caspase-1 and 3/7 activity that was inhibited with antiretroviral drugs as well as with a pan-
caspase inhibitor. Caspase inhibitor treatment prevented both viral replication as massive CD4 T cell depletion suggesting that, caspase activation contributes significantly to viral 
replication and HIV pathogenesis in lymphoid tissue.

242  Follicular Regulatory T Cells Are Highly Permissive to HIV-1 Ex Vivo 
Shannon Miller; Elizabeth Connick  
Univ of Colorado, Denver, CO, USA 
Background: The majority of HIV replication occurs in follicular helper T cells (TFH) in secondary lymphoid follicles during asymptomatic disease. Follicular regulatory T cells (TFR) 
are a subset of TFH that control germinal center (GC) responses. Their role in HIV-1 replication is unknown. We hypothesized that TFR are highly susceptible to HIV and evaluated 
potential causative mechanisms.
Methods: Cells were disaggregated from healthy human tonsils or HIV-uninfected human lymph nodes (LN) and spinoculated with R5-tropic GFP reporter virus or mock 
spinoculated, cultured for 2 days, and analyzed for GFP expression by flow cytometry. Due to downregulation of CD4 by HIV, cells were gated on CD3+CD8- cells and subsets within 
were defined as TFR (CXCR5+CD25+CD127-), GC TFR (CXCR5+PD1+CD25+CD127-), TFH (CXCR5+CD25-), and GC TFH (CXCR5+PD1+CD25-). In select experiments, tonsil TFR and 
TFH were sorted prior to spinoculation. CCR5 and Ki67 expression were determined at baseline prior to spinoculation in a subset of subjects. Statistical analyses were performed by 
Wilcoxon matched-pairs signed rank test using GraphPad Prism 6.
Results: %GFP+ is higher in TFR compared to TFH (median, 4.8-fold higher; p=0.008) and in GC TFR compared to GC TFH (median, 4.0-fold higher; p=0.008; n=8). GFP MFI is not 
significantly different in TFR compared to TFH (medians, TFR=4599, TFH=6952; p=0.09, n=6), but is lower in GC TFR compared to GC TFH (medians, GC TFR=4114, GC TFH=6427; 
p=0.03, n=6). Spinoculated cultures of sorted tonsil TFH and TFR (n=4) confirm differences observed in unsorted cultures (median fold difference %GFP+ TFR:TFH = 3.5). In 
HIV-uninfected LN (n=2), %GFP+ is also higher in TFR compared to TFH (average, 4.7-fold higher) and GC TFR compared to GC TFH (average, 3.4-fold higher). In tonsil cells prior to 
spinoculation, %CCR5+ is higher in TFR (37%) compared to TFH (11%; p=0.03, n=6) and GC TFR (38%) compared to GC TFH (11%). %Ki67+ (n=3) is higher in TFR compared to TFH 
(medians, TFR=51%, TFH=14%) and in GC TFR compared to GC TFH (medians, GC TFR=63%, GC TFH=14%). 
Conclusions: TFR are highly permissive to R5-tropic HIV ex vivo, which may promote HIV infection and replication within secondary lymphoid follicles in vivo. Potential 
mechanisms underlying heightened permissiveness of TFR include elevated proliferation and CCR5 expression. 

243  Dead Cells Tell No Tales: The Enigma of Discerning HIV-Infected Cell Death 
Nathan Cummins; Sekar Natesampillai; Michele Smart; Scott H. Kaufmann; Andrew D. Badley  
Mayo Clinic, Rochester, MN, USA 
Background: Multiple mechanisms contribute to CD4 T cell death in HIV. It is unclear which predominate, and whether cell death occurs mostly in uninfected, non-productively 
infected, or productively infected cells. This traditionally has been studied by measuring co-expression of markers of HIV infection (viral protein or nucleic acid) and cell death. 
During cell death, host cell proteases and endonucleases are activated. We hypothesized that activation of these enzymes during cell death degrades common markers of infection 
and therefore precludes reliable detection of infected-cell death.
Methods: Jurkat T cells transiently or stably expressing eGFP, and J-Lat 10.6 cells (which contain integrated HIV provirus encoding GFP) were used.  Cells were treated with 
camptothecin (CPT) or DMSO control to induce apoptosis, and monitored for apparent GFP expression and markers of cell death over time by flow cytometry.  Beta-actin gene 
expression was measured by RT-qPCR.
Results: Jurkats transiently expressing eGFP treated with CPT had decreased apparent GFP expression over 48 hrs compared to DMSO treated cells, coincident with loss of 
membrane integrity measured by vital staining. CPT treated cells also had significantly decreased RT-qPCR signal for the housekeeping gene beta-actin (P<0.001) compared to 
control. Jurkat T cells stably expressing eGFP, sorted twice to ensure >95% baseline GFP expression, were treated in a similar manner. These CPT-treated cells also lost apparent GFP 
expression by flow cytometry coincident with binding Annexin V (37% loss), expression of active Caspase 3 (50% loss) and becoming TUNEL (Terminal deoxynucleotidyl transferase 
dUTP nick end labeling) positive (80% loss), whereas DMSO treated cells maintained >90% GFP expression. 96% of CPT treated, dead Jurkat-eGFP at 48 hrs by vital staining were 
apparent GFP-negative.  Similar effects were seen with J-Lat 10.6 cells reactivated with prostratin, and subsequently treated with CPT compared to DMSO control.
Conclusions: Our data suggest that common markers of cellular HIV-infection, including protein and mRNA expression, diminish as cells progress through the death process. 
Therefore, determining the proportion of dying or dead cells that are HIV “positive” necessarily under-estimates this fraction. Novel markers of infected cell death are needed. This 
is important for HIV cure, for which novel strategies, i.e. “shock and kill”, require specificity to infected cells versus uninfected cells.

244  Multidimensional Profiling of HIV-Infected Human CD4 T Memory Stem Cells 
Lara Manganaro1; Jeffrey Johnson2; Ekta Sharma; Patrick Hong; Benhur Lee3; Nevan Krogan2; Viviana A. Simon  
1Icahn Sch of Med at Mount Sinai, New York, NY, USA; 2Univ of California San Francisco, San Francisco, CA, USA; 3Univ of California Los Angeles, Los Angeles, CA, USA 
Background: Human CD4 T cells constitute the long-lived HIV reservoir, which prevents the virus eradication in HIV infected patients treated with highly active antiretroviral 
therapy (HAART). Emerging evidence suggest that the HIV reservoir is formed early upon infection within the CD4 T memory cell population.  
A new powerful technology which combines Flow Cytometry and Mass Spectrometry (Mass Cytometry, CyTOF) allows immune profiling of human cells at unprecedented resolution 
(>30 parameters for single cell). We hypothesized that T memory cells supporting infection differ with respect to phenotype, cell cycle and proliferation.
Methods: We compared the immuno-phenotype, cell cycle profiles and proliferation capacity of CD4 T cells stimulated with IL2 or IL15 and infected with replication competent 
NL4.3-HIV. A custom antibody cocktail was used to detect >20 surface and intracellular markers including p24 by CyTOF. We also conducted quantitative phospho-proteomics of 
CD4 T cells treated with IL2 and IL15 different cytokines in order to define signaling pathways specific for the given CD4 T cells stimulation. 
Results: The CyTOF analysis revealed that T memory stem cells (TSCM) display high proliferation capacity, which is specifically amplified by IL15. Moreover TSCM efficiently support 
HIV infection. The susceptibility to infection was further increased by IL15 stimulation with TSCM constituting up to 9% of the infected cell population. Cell cycle analysis showed a 
skewing of the infected cell populations towards the G2 phase.  
The phosphoproteomic analysis of CD4 T cells showed that 247 proteins were differentially phosphorylated in IL15 compared to IL2. The main processes activated by IL15 were 
RNA metabolism, transcription regulation, chromatin remodeling, signal transduction and cytoskeleton remodeling. Of note, we also identified up-regulation of SAMHD1 
phosphorylation upon IL15 stimulation.
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Conclusions: Our data indicate that TSCM are cycling and support productive infection. Moreover, the TSCM pool is dynamic and expands in response to IL15. This cytokine 
activates several pathways favorable to infection (transcription and chromatin remodeling) and counteracts the antiviral activity of SAMHD1. A global characterization of the 
features of infected TSCM is a key factor for the development of new strategies to eliminating the reservoir. 

245LB  Single Cell Transcriptome Sequencing of Human Lymph Node HIV-Infected CD4 Cells 
Joseph P. Casazza1; Eli Boritz1; David Ambrozak2; Amy R. Henry1; Sam W. Darko2; Costantinos Petrovas2; Rebecca M. Lynch1; Gustavo Reyes Teran3; Daniel C. Douek1; Richard A. Koup1  
1VRC, NIAID, NIH, Bethesda, MD, USA; 2NIH, Bethesda, MD, USA; 3Natl Inst of Respiratory Diseases, Mexico City, Mexico 
Background: Identification of live HIV-infected CD4 cells allows the characterization of individual cells both by flow cytometry and by transcriptomic analysis.
Methods: Cervical lymph nodes were obtained from 3 viremic HIV-infected volunteers, median CD4 count 671(range 247-1,288) and median viral load 17,437(14,075-29,923).  
Approximately 90 individual CD45RO+ PD1hi CD4dim cells were index sorted into individual wells for each patient.  In addition, surface expression of HIV envelope on CD4 T cells was 
identified using fluorescently labelled PGT121.  Whole transcriptome libraries were generated from the purified RNA of sorted single cells using established methods and deep 
sequenced on an Illumina HiSeq (Trombetta, JJ et al. (2014) Curr Protoc Mol Biol 4.222.1-422.17).
Results: The median frequency of HIV-RNA containing PD1hi CD4dim cells was 8.0 (4.6-8.0)%.  In cells from two of the three lymph nodes the frequency HIV RNA containing cells was 
higher in cells staining for PGT121, 15 and 18%, compared to 6 and 5%, respectively.  There was no difference in HIV RNA containing cells within PGT121+ and PGT121- populations 
in the lymph node from the third volunteer.  The percentage of total reads containing HIV RNA varied between 0.02-6.0% in individual HIV+ cells.  In two of the three volunteers 
the median frequency of HIV reads was higher in PGT121+ cells than in PGT121- cells, 0.15 and 0.6%, compared to 0.04 and 0.03% PGT121- cells.  In the other sample there was 
essentially no difference.
Conclusions: These data show that it is possible to identify HIV-infected CD4 T cells at a level which makes whole cell transcriptome analysis of HIV RNA+ and similar HIV RNA- 
cells possible.

246  BST-2, TRIM22, and RAD51 in Host Susceptibility to HIV-1 Infection and Virus Control 
Ravesh Singh1; Vivek Naranbhai2; Lise Jamieson2; Nigel Garrett2; Salim A. Karim2; Thumbi P. Ndungu3  
1HIV Pathogenesis Prog, Univ of Kwa-Zulu Natal, Durban, South Africa; 2CAPRISA, Univ of KwaZulu-Natal, Durban, South Africa; 3Univ of KwaZulu-Natal, Durban, South Africa 
Background: To establish infection and replicate efficiently, HIV-1 must overcome host antiviral restriction factors and utilize host replication cofactors.  We hypothesized that 
expression levels of specific HIV-1 restriction factors or replication co-factors may modulate infection risk among HIV-1 exposed persons or potentiate viral control during early 
infection.  
Methods: We measured by quantitative real-time PCR levels of 25 previously validated HIV antiviral factors (IFN-α2b, IFNβ, MxA, TRIM5α, TRIM11, TRIM19, TRIM25, TRIM27, 
TRIM28, TRIM36, PAF1, CTR9, AP2M1, RTF1, DNM2, MKRN3, HERC5, C3orf63, SETDB1, RPRD2, COX18, RNF19A, BST-2, APOBEC3F and p21) and two replication cofactors (Rab7A and 
RAD51) in peripheral blood mononuclear cells (PBMCs) of high risk, HIV-1 uninfected participants, and in recently HIV-1 infected participants.  Using two well-pedigreed cohorts, 
the CAPRISA 002 study, (Training cohort) and the antiretroviral-naïve placebo arm of the CAPRISA 004 study, (Validation cohort), we explored in vivo association with with risk 
of HIV-1 acquisition and biomarkers of disease progression.  Generalized Estimating Equations (GEE) models were fitted for expression levels of all HIV-1 restriction factors and 
replication cofactors, plasma viral loads and CD4+ T cell counts. Differences between groups were evaluated by using Student’s t-test.
Results: In both the training set cohort and the validation cohort (CAPRISA 004 study) non-seroconverters had significantly higher pre-infection (baseline) levels of the antiviral 
factor BST-2 than seroconverters (p < 0.003).  Levels of TRIM22, another antiviral factor, correlated negatively with viral load (all p < 0.05) whereas levels of the replication cofactor 
RAD51 correlated positively with viral load in both cohorts (all p < 0.05).  None of the other factors consistently associated with HIV-1 outcomes.
Conclusions: These data suggest that high expression of BST-2, an antiviral factor that inhibits efficient HIV-1 release is associated with reduced susceptibility to HIV-1 infection, 
and that some HIV-1 restriction factors and replication factors may play a role that impacts the level of viral load during early HIV-1 infection.

247  6-Amino-Acid Insertion/Deletion Polymorphism in TIM1 Confers Protections Against HIV1 
Irma Saulle1; Michela Masetti2; Mara Biasin2; Daria Trabattoni2; Manuela Sironi3; Christian Brander4; Francesca Vichi5; Sergio Lo Caputo5; Mario Clerici2; Wbeimar Aguilar-Jiménez6  
1Univ of Milan, Brescia, Italy; 2Univ of Milan, Milan, Italy; 3Scientific Inst for Recovery and Care E. Medea, Milan, Italy; 4IrsiCaixa Inst for AIDS Rsr, Badalona, Spain; 5S. Maria Annunziata Hosp, 
Florence, Italy; 6Univ of Antioquia, Medellin, Colombia 
Background: TIM-1 (T-cell immunoglobulin and mucin domain 1), a cell surface glycoprotein, facilitates the entry of enveloped virus, such as HIV, into host cells. Because the 
length of the mucin domain of TIM-1 is a critical factor in modulating viral entry, we assessed whether the TIM-1 18-bp insertion/deletion polymorphism modulates susceptibility 
to HIV-1 infection in three independent cohorts of HIV-exposed seronegative (HESN) individuals.
Methods: The Tim-1 18-bp insertion/deletion polymorphism was genotyped in three case/control cohorts of HIV sexually-exposed HESN and their HIV-1-infected partners with 
different geographic origin (Italy, Peru and Colombia); data from an additional cohort were retrieved from a previous study conducted in Thailand. CD4+ T lymphocytes purified 
from 34 healthy controls (HC) grouped according to their TIM-1 genotype were infected in vitro with HIV-1Ba-L and viral replication was assessed after 5 days by measuring viral p24 
levels produced by the infected cells. 
Results: In all comparisons, homozygosity for the short TIM-1 allele was more common in HESN than in HIV-1 infected subjects. A meta-analysis of the four association 
analyses, revealing no heterogeneity among samples, yielded a p value of 0.005. These results were sustained by a drastic and significant reduction of viral replication in CD4+ T 
lymphocytes isolated from HC that were homozygous for the short TIM-1 allele compared to subjects carrying at least one long allele (t-test,  p= 0.042).
Conclusions: The TIM-1 deletion allele protects from infection with a recessive effect. In vitro infection assays on CD4+ T lymphocytes support this conclusion and underscore a 
complex interaction between enveloped viruses and TIM molecules that need further investigation.

248  MicroRNA Profile in CD8 T Cells From HIV-Infected Individuals and Disease Progression 
Montserrat Plana1; Lander Egaña-Gorroño1; Alberto C. Guardo1; Manel Enric Bargalló1; Elisenda Vilaplana2; Tuixent Escribà3; Iñaki Perez1; Josep María Gatell4; Felipe García4; Mireia 
Arnedo1; for the HIV Controllers Consortium of the AIDS Spanish Network  
1IDIBAPS, Barcelona, Spain; 2Univ de Vic, Barcelona, Spain; 3Fundació Clínic, Barcelona, Spain; 4Hosp Clínic de Barcelona, Barcelona, Spain 
Background: The relationship between host microRNAs (miRNA), viral control and immune response has not been elucidated in the field of HIV yet. The aim of this study was to 
assess the differential miRNA expression profile in CD8+ T-cells between HIV-infected individuals who differ in terms of disease progression.
Methods: miRNA profile from resting and CD3/CD28-stimulated CD8+ T-cells from uninfected individuals (HIV-, n=11), Elite Controllers (EC, n=15), Viremic Controllers (VC, n=15), 
Viremic Progressors (VP, n=13) and HIV-infected patients under antiretroviral treatment (ART, n=14) was assessed using Affymetrix miRNA 3.1 strip arrays. After background 
correction, quantile normalization and median polish summarization, normalized data were fit to a linear model. Multiple test was corrected using 5% false discovery rate (FDR). 
The analysis comprised: resting samples between groups; stimulated samples between groups; and stimulated versus resting samples within each group. Enrichment analyses of 
the putative target genes were perfomed using bioinformatical algorithms (TargetScan, miRanda, miRWalk).
Results: A downregulated miRNA pattern was observed when resting samples from all infected groups were compared to HIV- (hsa-miR-4734 in VP vs HIV-, hsa-miR-4505 
in EC vs HIV- and hsa-miR-4492 and hsa-miR-4508 in ART vs HIV-). A miRNA downregulation was also observed when stimulated samples from EC, ART and HIV- groups were 
compared to the VP, being hsa-miR-4492 the most downregulated. This miRNA targets 2346 predicted genes including the Linker for Activation of T-Cells (LAT), a key protein in 
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the TCR-signalling pathway. Although a preferential miRNA downregulation was also observed when we compared stimulated to the respective resting samples, VP presented a 
differential miRNA expression pattern. VP showed a downregulation of both hsa-miR-155 and hsa-miR-181a whereas in the other groups, we observed either an upregulation or no 
differences, respectively. Overall, functional enrichment analysis revealed that the predicted target genes were involved in metabolic regulation, apoptosis, immune response and 
signal transduction pathways.
Conclusions: Resting CD8+ T-cells do not exhibit a differential miRNA expression between HIV-infected individuals but they do differ from non-infected individuals. Moreover, a 
specific miRNA pattern is present in stimulated CD8+ T-cells from VP which probably reflects a detrimental pattern in terms of CD8+ T cell immune response.

249  P2X7 Purinergic Receptors Are Required for HIV-1 Infection and Inflammation 
Talia Swartz; Meagan K. O’Brien; Natasha D. Durham; Anthony M. Esposito; Nina Bhardwaj; Benjamin K. Chen  
Icahn Sch of Med at Mount Sinai, New York, NY, USA 
Background: HIV-1 infection is incurable and causes a chronic inflammation which causes multiple comorbidities, even with virologic suppression. The mechanism of this 
inflammation is not clearly understood. Purinergic receptors are known to be mediators of inflammatory responses and can contribute to pro-inflammatory cytokine production 
and lymphocyte cell death. Purinergic receptor signaling is important for HIV-1 infection and we have recently found that inhibition of the P2X subtype purinergic receptors 
potently blocks HIV-1 productive infection at the level of membrane fusion. This study examines whether virus-induced purinergic signaling is responsible for inflammatory 
cytokine release during HIV-1 infection.
Methods: We use fluorescent constructs of HIV-1 to evaluate productive infection by flow cytometry in CD4 T cell lines and primary cells in the presence or absence of purinergic 
inhibitors. Infected supernatants can be subjected to multiplex bead capture assays to test for an array of human cytokines. We have tested the effect of HIV-1 infection on 
peripheral blood mononuclear cells and observed levels of pro-inflammatory cytokine production.
Results: We observe that HIV-1 productive infection in CD4 T lymphocytes is potently blocked by P2X7 selective inhibitors. Exposure of peripheral blood mononuclear cells to HIV-1 
results in induction of pro-inflammatory cytokines and levels are reduced with P2X7 inhibition.  This suggests that P2X7 inhibitors can block both HIV-1 productive infection and 
associated inflammation.
Conclusions: Our findings distinguish purinergic receptors, specifically P2X7, as key signaling mediators of HIV-1 infection and inflammation. We believe that these drugs could be 
used as adjunctive antiretroviral therapy that could serve to reduce the morbidity and mortality associated with HIV-1 chronic inflammation.

250  Characterization of Plasma Exosome Protein Cargo in HIV Patients on ART 
Sukrutha Chettimada; Lorenz David; Vikas Misra; Dana Gabuzda  
Dana-Farber Cancer Inst, Boston, MA, USA 
Background: Exosomes are microvesicles originating from many cell types including immune cells. Prior studies suggest exosomes play a role in HIV pathogenesis and some 
comorbidities. The relationship of exosome cargo in peripheral blood to HIV infection, immune responses and comorbidities has potential applications for biomarker discovery 
and new treatment strategies. Here, we perform a cross-sectional study to characterize protein cargo of circulating exosomes in HIV patients and its relationship to virological and 
immunological markers.
Methods: Plasma exosomes were isolated from 53 subjs (n=30 HIV+ from NNTC, age 38-54, 66% male, 53% black, on ART with suppressed viral load [VL<1500 copies] & n=23 
HIV- controls matched for age, gender, race). Exosome quality was assessed by dynamic light scattering, transmission electron microscopy & immunoblotting (WB) for exosome 
markers (HSP70, CD9, CD63, CD81). Proteomic analysis was by LC/MS/MS. Following bioinformatic analysis of hits, proteins were confirmed by WB
Results: Circulating exosomes were increased in HIV+ subjects compared to controls based on WB for exosomal HSP70 & CD9 (p<0.01). HSP70, CD9 & CD63 were also detected in 
exosomes released by PBMCs treated with hemin (24 hrs). Exosomal HSP70 & CD9 levels correlated with plasma VL & kynurenine:tryptophan ratio (K:T ratio, a marker of immune 
activation) in HIV+ subjects (p<0.01). CD81+ exosome numbers (by ELISA) & exosome-associated NOTCH4 (by WB), but not HSP70 & CD9 levels, were higher in HIV+ subjects using 
cocaine compared to non-users, despite similar VL & K:T ratios (p<0.05). LC/MS/MS proteomics suggested plasma exosomes were mainly derived from myeloid cells (CD33, CD11A, 
CD11B, CSF1R) & revealed proteins related to exosomes (EXOSC10, BST2, SYNE1, VPS), immune activation/inflammation (CD69, CRP, TNFRSF10, CSF1R, chemokines), Wnt signaling 
(E-Cadh, DDR1, LRP5, NOTCH4), & metabolism (ADIPOQ); many of these were also detected in exosomes released by heme-treated PBMC.  Treatment of THP-1 cells with HIV+ 
patient-derived exosomes induced modest increases in CXCL10 & other IFN-induced genes, indicating pro-inflammatory effects
Conclusions: This study demonstrates associations between exosome proteins & disease markers in HIV patients on ART. Circulating exosomes in HIV+ individuals on ART are 
mainly derived from myeloid cells, carry protein cargo related to immune responses, inflammation, Wnt signaling and may have pro-inflammatory effects during pathogenesis.

251  A Model of CD4 TCM Cell Death in HIV Infection Based on a Gene Expression Signature 
Gustavo Olvera-García1; Tania Aguilar-García1; Ivan Imaz-Rosshandler2; Claudia Rangel-Escareño2; Lorena Orozco2; Irma Aguilar-Delfín2; Joel Vázquez-Pérez1; Joaquín Zúñiga1; 
Santiago Pérez-Patrigeon3; Enrique Espinosa1  
1Natl Inst of Respiratory Diseases, Mexico City, Mexico; 2Natl Inst of Genomic Med, Mexico City, Mexico; 3Natl Inst of Nutrition, Mexico City, Mexico 
Background: Considering that direct cytopathicity of HIV cannot completely explain HIV pathogenesis, that central memory CD4 T cells (TCM) are functionally altered along HIV 
infection, and given the critical homeostatic role of TCM in chronic HIV infection, we asked if TCM from HIV+ patients have an activation-related genetic expression pattern closer to 
effector memory CD4 T cells (TEM), and if differentially expressed genes entail a decrease in their proliferative and survival capacities.
Methods: We analyzed mRNA expression patterns (with gene expression microarrays) of 3 CD4 T naive, 3 TCM, and 3 TEM healthy controls’ purified cell samples, plus 3 CD4 T naive 
and 3 TCM cell samples from HIV-1+ patients (purity >90%). Log2FC ≥|0.5| and Log (odds)>0 defined differential expression. Gene expression patterns were compared by 2-way 
hierarchical clustering. Differentially expressed genes discriminating patients’ and controls’ TCM cells were subject to functional enrichment analysis (IPA, GSEA, DAVID). 75 genes of 
TCM signature genes were validated by qPCR using a qPCR array.
Results: Hierarchical clustering grouped each CD4 T cell differentiation subpopulation from patients with its corresponding subpopulation from controls. The expression of 
differentiation-related genes did not differ between patients and controls, and increased or decreased progressively as follows: T naive à TCM à TEM, ruling out TEM-like differentiation 
of TCM in HIV infection. Comparing TCM cells from patients and controls we found 210 differentially expressed genes, According to functional enrichment analysis this HIV-related 
TCM gene expression signature indicated movement to cell cycle phases G1 and S (increased CCNE1, MKI67, IL12RB2, ADAM9, decreased FGF9, etc.), but also arrest in G2/M (increased 
CHK1, RBBP8, KIF11, etc.). Unexpectedly CSTA, RNASEL, and NR4A2 expression patterns from this signature, among others, predict decreased caspase-mediated apoptosis (Fig. 1). 
75 qPCR validated genes independently reproduced the enrichment analysis results. Results also suggested increased IL-1β, IFN-γ, TNF, and RANTES activities upstream of the TCM 
signature, agreeing with the demonstrated milieu in HIV, and compatible with a non-apoptotic death pathway.
Conclusions: Our findings support a model where CD4 TCM cell progressive loss in chronic HIV-1 infection can be driven by increased cell cycle entry followed by mitotic arrest, 
leading to a non-apoptotic death pathway, possibly contributing to increased turnover.
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252  IL-7 Responsiveness Is Impaired in CD4 T Cells From HIV Immune Failure Patients 
Thao Nguyen; Michael M. Lederman; Scott M. Sieg 
Case Western Reserve Univ, Cleveland, OH, USA 
Background: Despite prolonged HIV suppression with anti-retroviral therapy (ART), some patients fail to recover normal CD4 T cell numbers. These patients are referred to here 
as “immune failure” (IF) patients. Here, we test the hypothesis that CD4+ T cell responses to the homeostatic cytokine, interleukin-7 (IL-7), are impaired in IF patients, potentially 
contributing to poor CD4 T cell reconstitution.
Methods: PBMC were obtained from IF patients (n=13), immune success patients (n=12) and healthy control donors (n=9).  IF was defined by at least 2 years of ART and current 
CD4 count <380, while IS was defined by at least 2 years of ART and current CD4 count >500.  Freshly isolated PBMC were examined for expression of CD127 (IL-7R) among CD4+ T 
cell subsets.  Additional PBMC were labeled with CFSE and stimulated with rIL-7 (5 ng/ml).  IL-7 induced CD25 expression was measured overnight by flow cytometry.  IL-7 induction 
of P-STAT5 and P-AKT was measured at day 3 by phosflow and IL-7 induction of proliferation (CFSE dye dilution) was assessed after 7 days. 
Results: We found defects in IL-7 induced proliferation (p= 0.019) and CD25 surface expression (p= 0.0081) in CD4 T cells from IF patients when compared to IS and HC donors. In 
contrast, IL-7 induced P-Akt and P-STAT5 were not diminished in CD4 T cells from IF patients. There was a trending relationship between CD127 surface expression and IL-7 induced 
CD25 expression (r= 0.5727, p= 0.0708). In contrast, CD127 expression did not correlate with IL-7 induced proliferation (r= 0.3, p= 0.3713).
Conclusions: These results demonstrate that IL-7 responsiveness is impaired in CD4 T cells from immune failure patients and may contribute to incomplete CD4 T cell recovery in 
HIV infected patients. These results also indicate that deficiencies in CD127 expression may not sufficiently explain impaired IL-7-induced proliferation in T cells from IF patients 
and the mechanism of impaired IL-7-induced proliferation is likely complex.

253  Does Reduced HLA-I Downregulation by HIV-2 Nef Contribute to “Functional Cure”? 
Sophie M. Andrews1; Chisato Yamada2; Simon Brackenridge1; Thushan de Silva3; Tao Dong1; Sarah L. Rowland-Jones1 
1Univ of Oxford, Oxford, UK; 2Hokkaido Univ, Sapporo, Japan; 3Univ of Sheffield, Sheffield, UK 
Background: The HIV-1 accessory protein nef mediates downregulation of HLA-I molecules to evade recognition of infected cells by cytotoxic T lymphocytes (CTL). Disparate HLA-I 
molecules are downregulated to differing extents by nef from the laboratory-adapted HIV-1 strain SF2, with HLA-B exhibiting increased resistance, consistent with the observation 
that HLA-B-restricted responses exert better control on the virus. Primary isolates of HIV-2 nef have however been little studied. The clinical course of HIV-2 infection differs from 
HIV-1 in that a large proportion of patients are viral controllers, with very similar characteristics to the state of “functional cure” in post-treatment HIV-1 controllers. We aimed to 
determine whether such viral control was related to the ability of HIV-2 nef to downregulate HLA-A, -B and -C molecules, using nef genes derived from patients with distinct 
clinical outcomes.
Methods: We transiently transfected a series of 16 transgenic cell lines stably expressing chimeric HLA-I alleles, combining cell-surface HLA-A2 with cytoplasmic tails from the 
major A, B and C families. Cells were transfected with IRES expression vectors containing the nef gene of interest and a fluorescent reporter. The resulting downregulation of 
surface HLA-A2 was measured using flow cytometry. As controls, cells were also transfected with empty vectors, vectors containing SF2, or one of 8 primary HIV-1 subtype B’ nef 
alleles.
Results: None of the patient-derived HIV-2 nef alleles mediated differential downregulation of HLA-A and -B molecules. Moreover, some patient nef alleles failed to downregulate 
any HLA-I molecules, but this was not associated with clinical status. Of the HIV-2 nef alleles that did downregulate HLA-I, the extent of downregulation did not differ substantially 
from HIV-1 nefs.
Conclusions: We conclude that primary HIV-2 patient nef isolates do not elicit differential HLA-I downregulation in vitro, in contrast to that reported in HIV-1. This may explain the 
lack of association between HLA-B alleles and good clinical outcome in HIV-2 infection. However the extent of HLA-I downregulation in these patients did not correlate with clinical 
parameters, so is unlikely to explain the stronger HIV-specific CTL response in HIV-2 viral controllers. Differential HLA-I downregulation is also unlikely to account for the reduced 
immunogenicity of HIV-2 nef: we are now investigating whether abrogated proteasomal processing explains this phenomenon. 

254  Selective Loss of T-bet and Eomes in HIV-Specific CD4+ T Cells During HIV Infection 
Marcus Buggert1; Marianne Jansson2; Korey Demers1; Johanna Tauriainen3; Anders Sönnerborg3; Michael A. Eller4; Merlin L. Robb4; Steven G. Deeks5; Annika Karlsson3; Michael R. 
Betts1 
1Univ of Pennsylvania, Philadelphia, PA, USA; 2Lund Univ, Lund, Sweden; 3Karolinska Inst, Stockholm, Sweden; 4US Military HIV Rsr Prog, Walter Reed Army Inst of Rsr, Silver Spring, MD, USA; 
5Univ of California San Francisco, San Francisco, CA, USA 
Background: T-bet and Eomesodermin (Eomes) are key transcription factors that govern critical antiviral Th1-type CD4+ and CD8+ T cell functions, including cytokine responses, 
tissue trafficking, memory formation, exhaustion, and cytolytic activity. Loss of T-bet and heightened Eomes expression in CD8+ T cells are associated with T cell exhaustion and 
loss of cytolytic potential in progressive HIV infection. Given the importance of these transcription factors for effective anti-viral T cell immunity, we here examined whether 
changes of T-bet and Eomes expression in CD4+ T cells could be linked to progressive disease and CD4+ T cell dysfunction.
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Methods: Peripheral blood was collected from HIV acute seroconverters (n=12), ART- (n=145), ART+ (n=23), elite controllers (n=12), and 51 healthy controls from sites in Africa, 
Europe, Asia, and USA. Multi-parametric flow cytometry was used to assess T-bet, Eomes, maturation, activation, exhaustion, Gag-p24, and cytokine/chemokine expression in bulk 
and antigen-specific CD4+ T cells. Data were acquired by flow cytometry and analyses performed in FlowJo, GraphPad Prism, R and SPICE.
Results: We find in HIV-seronegative subjects that CD4+ T cell expression of T-bet and Eomes is associated with effector differentiation, cytolytic potential, and preferential 
CCR5 expression. However, T-bet+Eomes+ memory CD4+ T cells are preserved in both HIV-1 and HIV-2 infected individuals, despite increased immune activation, exhaustion 
and senescence compared to total CD4+ T cells. In contrast, HIV-1-specific CD4+ T cells selectively lose T-bet expression following the resolution of acute viremia and do not 
reacquire T-bet expression into chronic infection or post-ART. Preserved levels of T-bet+Eomes+ CD4+ T cells are also found in individuals with high HIV-1 viremia, and these cells 
demonstrate low susceptibility to HIV-1 infection in vitro. Finally, we show that T-bet+Eomes+ CD4+ T cells are the superior producers of β-chemokines and possess lower CCR5 
expression directly ex vivo in HIV-1 infected subjects.
Conclusions: Memory CD4+ T cells expressing T-bet and Eomes are preserved in HIV infection, probably through the influence of increased β-chemokine production and 
lower CCR5 expression prohibiting HIV susceptibility. Conversely, lack of T-bet and Eomes expression in HIV-specific CD4+ T cells provides a potential mechanism of increased 
susceptibility for HIV infection.

255  Antioxidants Improve Lung Immunity and T-Cell Proliferation in Immune Non-Responders 
Sushma K. Cribbs1; Lou Ann Brown1; Mirko Paiardini2; Colleen Kraft1; David Rimland1; Jeffrey L. Lennox1; Vincent C. Marconi1; David Guidot1  
1Emory Univ Sch of Med, Atlanta, GA, USA; 2Yerkes Natl Primate Rsr Cntr, Emory Univ, Atlanta, GA, USA 
Background: HIV-1 immune non-responders are at increased risk for lung infections. Alveolar macrophages express CXCR4 and CCR5 and can be infected by HIV-1. We have 
previously shown that HIV replication within alveolar macrophages impairs phagocytic function, that HIV-1-infected individuals may have zinc and glutathione deficiency 
leading to oxidative stress, and that in vitro supplementation of zinc and glutathione improves phagocytic function. We hypothesize that dietary zinc and thiol antioxidant 
S-adenosylmethionine supplementation will enhance alveolar macrophage immune function and reduce macrophage viral burden in immune non-responders.
Methods: In a prospective cohort study non-smoking, HIV-1 infected immune non-responders were given zinc 30 mg and S-adenosylmethionine 1600 mg daily. All subjects 
underwent bronchoalveolar lavage and blood sampling pre-treatment and after 12 months on therapy. Alveolar macrophage phagocytic index [(% positive cells x mean channel 
fluorescence)/100] was measured by flow cytometry using FITC-labeled S. aureus. Proviral DNA was qualitatively measured using a modified version of the Abbott RealTime HIV-1 
Assay (Abbott Molecular Inc. Des Plaines, IL). Immunologic parameters, including levels of CD4 and CD8 T cells, their main differentiation subsets, and their levels of proliferation 
were analyzed by flow cytometry.
Results: We enrolled 14 HIV-1 infected subjects (median CD4 count=257/μl), all of whom had blood HIV-1 RNA below level of detection on standard commercial assays. Alveolar 
macrophage phagocytosis increased significantly with treatment (31.4% + 43.9, p=0.02). There was no significant change in lavage glutathione levels. HIV-1 proviral DNA was 
detected in 5/14 patients initially and all were negative after treatment. There were no significant changes in the frequencies of CD4 and CD8 T cells or their main maturation 
subsets and no significant changes on the frequencies of CD4 and CD8 T cells expressing activation markers (HLA-DR and CD38). However, there was a significant reduction in the 
frequencies of CD4 (p<0.001) and CD8 (p=0.04) T-cell proliferation, as assessed by Ki-67 expression.
Conclusions: In HIV-1 infected immune non-responders on antiretroviral therapy, dietary supplementation with zinc and S-adenoslymethionine reduced T cell proliferation, 
improved alveolar macrophage phagocytosis and may improve HIV-1 clearance from the lung, potentially reducing the risk for lung infections.

256  The Effect of KIR-Mediated Immunity on HIV Clinical Outcome in South Africa 
Masahiko Mori1; Ellen M. Leitman1; Bruce D. Walker2; Thumbi P. Ndungu3; Philip Goulder1  
1Univ of Oxford, Oxford, UK; 2Ragon Inst of MGH, MIT, and Harvard, Cambridge, MA, USA; 3Univ of KwaZulu-Natal, Durban, South Africa 
Background: HLA Class I molecules contribute to the immune control of HIV through antigen presentation to both CTLs and NK cells. CTL-mediated HIV control through antigen 
presentation by protective HLA alleles (eg HLA-B*27/57/58:01) is well documented. The role of NK cell response is also well described, with the protective effects of HLA-Bw4 
alleles in combination with, killer immunoglobulin-like receptor (KIR) 3DL1 and 3DS.,Studies of the role of KIR2D-HLA-C in HIV control, however, remain sparse.
Methods: 327 HIV-infected treatment-naïve patients were recruited from South Africa, and the effects of HLA-KIR interactions on clinical outcome were analyzed.
Results: Viral setpoint in subjects with KIR2DL3 was significantly higher than in those without it (median 4.6 vs 4.3 log10 copies/ml, p=0.02). This difference in viral setpoint 
between KIR2DL3-positive vs KIR2DL3-negative individuals was significant (median 5.0 vs 3.4 log10 copies/ml, p=0.04) only among subjects expressing HLA-C*16, a member of 
the HLA-C1 group and a ligand of KIR2DL3, but not among subjects with other HLA alleles in the HLA-C1 group. Subjects expressing alleles from the HLA-C1 group also showed 
significant viral setpoint differences when they co-expressed KIR2DL3 (p=0.01), but not other receptors of HLA-C1 group (KIR2DL2 or KIR2DS2), suggesting some combinations 
of HLA-C1 alleles and KIR2DL3 may drive changes in viremia despite sharing the same HLA-KIR ligand-receptor structures. Longitudinal analysis of 303 patients showed 
more frequent ART initiation among subjects with HLA-C*16+KIR2DL3+ combination than in subjects without it (p=0.01, Figure). The more frequent ART initiation in HLA-
C*16+KIR2DL3+ individuals remained significant in multivariate analysis (aHR 2.5, 95% CI 1.2-5.1, p=0.01) and this was independent of other combinations of HLA-C1 alleles and 
KIR2DL3. Finally, no benefit of KIR3DL1/S1-HLA-Bw4 combination on clinical outcome was observed in this cohort.
Conclusions: In this study, the deleterious effects of KIR2DL3, particularly in combination with its ligand HLA-C*16, on clinical outcome among HIV-infected South African 
individuals were identified. These findings highlight the existence of unique anti-HIV innate immune pressures and viral adaptation to this pressure specific to each endemic area.
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257  Immunomodulatory Effects of Recreational Marijuana Use in Youth Living With HIV-1 
Ashok Dinasarapu1; Carla Mavian2; Alberto Riva2; Sofia Appelberg3; Julie Williams2; John Sleasman4; Maureen Goodenow2  
1Emory Univ, Atlanta, GA, USA; 2Univ of Florida, Gainesville, FL, USA; 3Karolinska Inst, Stockholm, Sweden; 4Duke Univ Sch of Med, Durham, NC, USA 
Background: While the effects on human health by marijuana, a widely used recreational substance, remain debatable among the public and policymakers, therapeutic benefits 
for some conditions are recognized. Significant changes in gene expression in immune cells are associated with alcohol or tobacco use, but the combined effects are unknown. Our 
study was designed to explore the immunomodulatory effects of recreational marijuana use alone, or in combination with tobacco and alcohol, in HIV-infected young adults.
Methods: Blood samples were collected in PaxGene tubes following IRBs protocols from a cross sectional cohort of HIV-seronegative [n=51] or HIV-infected, antiretroviral-treated 
[n=94] individuals with or without detectable viral loads [VL] matched for age [22 and 24 years, respectively] and demographics. Use of alcohol, marijuana or tobacco was assessed 
by self-reporting system and classified by frequency. Use of marijuana or tobacco was verified by plasma toxicology assays. RNA was amplified and hybridized to HG U133 Plus 2.0 
Arrays. Raw probe signal values were normalized and differentially expressed genes were identified. Enrichment analysis was performed to identify the significance of regulated 
genes. Levels of secreted CXCL10 from THC-treated peripheral blood mononuclear cells (PBMC) were determined by ELISA.
Results: Expression of almost 4000 genes differed between HIV-seronegative and HIV-seropositive individuals. Within the HIV-seropositive group, significant overlap of 
differentially expressed genes was found between triple substance use (VL≤50) and no-substance use (VL>50) groups, suggesting that multiple substance use and viremia 
modulate similar gene expression. Pathway analysis revealed that the cytokine-cytokine receptor pathway was enriched in the HIV- seropositive, non-substance use group 
(VL>50) compared to other groups. Marijuana use in subjects with VL≤50 led to enrichment in the MAPK-signaling pathway and to normalization of IL-15 and CXCL10 expression 
compared with seronegative non-substance users. The inhibitory properties of marijuana in vivo were supported by ex vivo studies where THC completely inhibited IFNβ-
stimulated CXCL10 release from PBMC in a dose dependent manner.
Conclusions: Recreational marijuana use normalized inflammatory and/or immune activation genes that were dysregulated even in virally suppressed HIV-infected individuals. 
Multi-substance use of marijuana with tobacco and alcohol reversed the immune suppression effects of marijuana alone.

258LB  T Regulatory Cell Depletion in Controller Macaques Reactivates SIV and Boosts CTLs 
Cristian Apetrei; Egidio Brocca-Cofano; Jennifer L. Stock; Benjamin B. Policicchio; He Tianyu; Kevin D. Raehtz; Cuiling Xu; Ivona Pandrea  
Univ of Pittsburgh, Pittsburgh, PA, USA 
Background:   T regulatory cells (Tregs) may play a critical role in formation of the latent reservoir, as they are susceptible to HIV/SIV infection and resting Tregs harbor higher 
levels of HIV/SIV than the general quiescent CD4+ T cell population. During acute infection, Tregs decisively contribute to the establishment of HIV reservoir by reversing CD4+ T cell 
immune activation status. During chronic infection, they contribute to the impairment of CTL responses, as Treg expansion correlates with loss of CTL function and their ex vivo 
depletion enhances T cell responses to HIV/SIV antigens. HLAB27+and B57+ HIV-specific CD8+ T cells from elite controllers evade Treg suppression. As such, we hypothesized that 
Treg depletion is a valid approach for HIV cure, in which a single intervention reduces the size of the reservoir, reactivates the virus and boosts cell-mediated immune responses.
Methods: Two SIVsab-infected RMs, in which spontaneous supercontrol of virus replication (<3 copies/ml plasma) associates complete control of immune activation, were 
depleted of Tregs by administration of Ontak (Denileukin diftitox), an engineered protein combining IL-2 and diphtheria toxin. Treg depletion was monitored by flow cytometry 
and immunohistochemistry; plasma viral load was measured by single copy assay; specific cellular immune responses to SIV antigens were monitored flow-cytometrically by 
intracellular cytokine staining after stimulation with SIVsab peptides.
Results: Ontak administration to SIVsab-infected RMs resulted in significant depletion (>75%) of the circulating Fox-P3+ CD25+ CD4+ T cells. Up to 60% and >50% of Tregs were 
depleted from gut and the lymph nodes, respectively. Ontak impact on overall CD8+ T cell counts was minimal. Treg depletion resulted in a major increase of the levels of CD4+ T cell 
activation (Ki-67). In the absence of antiretroviral therapy, virus rebound to 103 vRNA copies/ml of plasma occurred after Ontak administration. Importantly, Treg depletion resulted 
in a significant boost of the SIV-specific CD8+ T cells and rapid clearance of the reactivated virus.
Conclusions: Treg depletion in chronically SIV-infected superelite controller RMs resulted in both reactivation of latent virus and a boost of CTL responses. The overall Treg ability 
to control immune responses was significantly impaired despite the fact that Treg depletion was incomplete. As no latency reversing agent in development has such a dual activity, 
our strategy holds great promises for cure research. 
 

259LB Increased Effector CD8 Lymphocyte Trafficking to Lymph Nodes Induced by hetIL-15 
George N. Pavlakis1; Antonio Valentin1; Cristina K. Bergamaschi1; Dionysios K. Watson1; Costantinos Petrovas2; Xintao K. Hu1; James I. Mullins3; Barbara K. Felber4  
1NCI at Frederick, Frederick, MD, USA; 2NIH, Bethesda, MD, USA; 3Univ of Washington, Seattle, WA, USA; 4NCI, Rockville, MD, USA 
Background: IL-15 stimulates the growth activation and tissue dissemination of NK cells and cytotoxic lymphocytes. We have produced and characterized heterodimeric IL-15 
(hetIL-15), the authentic form of IL-15 found in the circulation. This formulation is in clinical trials for cancer.
Methods: hetIL-15 was purified and its pharmacokinetic and pharmacodynamic properties were evaluated in macaques upon SC administration. Phenotype and functional 
changes in lymphocyte subsets were monitored by flow cytometry and multiplexed confocal imaging (MCI).
Results: Treatment of SIV or SHIV infected macaques with hetIL-15 resulted in a significant increase of circulating CD8+ effector T cells and NK cells with activated cytotoxic 
phenotype (Granzyme+). This expanded T lymphocyte population was disseminated to effector sites, and was also present in secondary lymphoid organs where an increased 
frequency of total CD8 and of Ag-specific effector CD8 T cells could be observed by flow cytometry and imaging (MCI). A subset of CD8 T cells present in lymph nodes expresses 
CXCR5, indicating ability to migrate into germinal centers where chronically infected CD4+Tfh reside. MCI confirmed the presence of effector CD8 cells in germinal centers and 
showed that these cells are cytotoxic (GrzmB+) and actively proliferating (Ki67+) in response to hetIL-15.
These results strongly suggest the use of hetIL-15 in chronic HIV/SIV infection. An exciting possibility is the augmentation of immune responses in the areas of residual HIV/SIV 
persistence, and the combination with therapeutic vaccination, which has resulted in promising reduction in chronic viremia. We test new generation of therapeutic vaccines 
focusing immune responses on the conserved regions of HIV/SIV in combination with hetIL-15 in an effort to amplify novel cytotoxic responses with no possibility of immune 
escape. 
Conclusions: We explore the potential of IL-15 as a viral reservoir reducing agent in ART-treated SIV infected macaques. hetIL-15 treatment enhances the number, activation and 
cytotolytic potential of CD8 cells in LN and germinal centers, a known site of virus persistence. hetIL-15 treatment in combination with pDNA vaccine targeting the “Achilles’ heel” 
of the virus, i.e., the highly conserved regions (CE), in virus sanctuary areas (germinal centers) is a promising HIV eradication strategy. 

260  Distinct Gut Microbiota Composition in Gay Men 
Muntsa Rocafort1; Marc Noguera-Julian1; Yolanda Guillen2; Mariona Parera1; Piotr Nowak3; Falk Hildebrand4; Georg Zeller4; Anders Sönnerborg3; Peer Bork4; Roger Paredes1  
1IrsiCaixa Inst for AIDS Rsr, Badalona, Spain; 2IrsiCaixa Inst for AIDS Rsr, Barcelona, Spain; 3Karolinska Inst, Stockholm, Sweden; 4Structural and Computational Biology, European Molecular 
Biology Lab, Heidelberg, Germany 
Background: The precise effects of HIV-1 on the human microbiome are unclear. Initial cross-sectional studies provided contradictory associations between microbial richness 
and HIV status and suggested shifts from Bacteroides to Prevotella predominance following HIV-1 infection, which have not been found in animal models or in studies matched for 
HIV-1 risk groups.
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Methods: This was a cross-sectional study where we first tested 129 HIV-1-infected subjects and 27 HIV-negative controls in Barcelona (BCN0). Findings were internally validated 
in 110 subjects from BCN0 providing a second fecal sample 1 month later (BCN1). External validation was obtained in 77 HIV-1-infected and 7 non-infected subjects from Stockholm 
(STK). In all study participants, we produced MiSeqTM 16S rRNA sequence data on fecal microbiomes and collected comprehensive metadata. Alpha and beta diversity analyses 
of the gut microbiota were performed. LASSO regression was used to quantify the strength of the association between sexual practice, HIV-1 status and global fecal microbiota 
composition.
Results: Men who have sex with men (MSM) consistently had a significantly richer and more diverse fecal microbiota than non-MSM individuals. After stratifying for sexual 
practice, HIV-1 infection remained consistently associated with reduced bacterial richness. The lowest microbial richness was observed in HIV-1-infected individuals with immune-
virological discordant phenotype. Fecal microbiomes strongly clustered by sexual practice rather than by HIV-1 serostatus, with high concordance between BCN0 and BCN1 
(Procrustes m2=0.3475, PROTEST p=0.001). The fecal microbiota composition in BCN and STK significantly differed by sexual practice, with MSM and non-MSM subjects mostly 
belonging to the Prevotella and Bacteroides enterotypes, respectively. Cross-validation accuracy of the LASSO model was very high for sexual practice (mean AUC=95%), confirming 
a different fecal microbiota composition in MSM and non-MSM individuals after excluding multiple other potential confounders. In contrast, HIV-1 status was not associated with 
consistent changes in the global fecal microbiota composition at genus level.
Conclusions: Gay men have a distinct gut microbiota composition, which is a potential confounder of all human fecal microbiome studies. Yet, HIV-1 infection remains 
independently associated with reduced bacterial richness, which offers new avenues for interventions to improve HIV immune dysfunction.

261  Impact of HIV-Associated Changes in the Gut Microbiome on Disease Progression 
Jesús Luévano; David B. Gootenberg; Jeffrey M. Paer; Bruce D. Walker; Douglas S. Kwon  
Ragon Inst of MGH, MIT, and Harvard, Cambridge, MA, USA 
Background: During early HIV infection, the intestinal mucosa is a critical reservoir of viral replication and profound CD4+ T cell depletion, with subsequent loss of epithelial 
barrier function. This is believed to result in translocation of luminal bacterial products, which may contribute to systemic immune activation and eventual immune exhaustion. 
We investigated the role of the enteric microbiome in HIV disease progression by using high-throughput sequencing to conduct a comprehensive survey of changes in gut bacterial 
populations using stool paired with patient plasma and clinical metadata.
Methods: A total of 124 stool samples with matching plasma and clinical data were analyzed; 90 of these subjects completed a comprehensive diet survey. Patient cohorts include 
HIV uninfected and infected (controllers, untreated, and ARV-treated) subjects. DNA extracted from fecal samples was used to perform 16S rRNA sequencing. QIIME was used to 
group viable sequences into Operational Taxon Units (OTUs) with >97% shared similarity, and PICTRUSt was used to infer gene expression of representative microbial communities. 
Soluble levels of sCD14, sCD163, CRP, and I-FABP/FABP2 in plasma were measured.
Results: At all taxonomic levels the HIV-uninfected subjects demonstrated more intra-subject bacterial community variability with greater levels of Verrucomicrobia and lower 
dominant levels of Bacteroidetes at the phyla level than HIV-infected subjects. Weighted Unifrac analysis of bacterial communities demonstrated significant clustering on a 
principal coordinate plane (p<0.01 PERMANOVA testing via Adonis). Communities from HIV uninfected and HIV+ untreated patients clustered independently, but those from 
infected patients on ARVs were spread between the two groups. Relationships among bacterial communities, inferred microbial gene expression, and systemic markers were 
assessed.
Conclusions: We identified specific HIV-associated alterations in the gut bacterial communities and their inferred gene expression, and associations with soluble clinical markers. 
These alterations suggest that the enteric microbiome is significantly altered by HIV infection and may directly contribute to disease progression.

 

262  Altered Gut Microbes Enhance Mucosal CD4 T Cell Infection and Depletion Ex Vivo 
Stephanie M. Dillon1; Eric L. Lee1; Andrew M. Donovan1; Kejun Guo1; Michael S. Harper1; Daniel N. Frank1; Martin D. McCarter1; Mario L. Santiago1; Cara Wilson2  
1Univ of Colorado Anschutz Med Campus, Aurora, CO, USA; 2Univ of Colorado Hosp, Aurora, CO, USA 
Background: Early HIV-1 infection is characterized by high levels of HIV-1 replication and CD4 T cell depletion in the gut mucosa as well as epithelial barrier breakdown and 
translocation of microbial products into the lamina propria (LP) and systemic circulation. HIV-induced disruption of gut homeostasis is associated with changes in the gut 
microbiome (dysbiosis) that are linked to mucosal and systemic immune activation. Mechanisms by which dysbiotic bacteria contribute to HIV-1 pathogenesis are poorly 
characterized.  Here we investigated the impact of exposure of representative bacterial species previously shown to be in either high or low abundance in the colonic mucosa of 
viremic HIV-1 infected individuals (HIV-altered mucosal bacteria; HAMB) on LP CD4 T cell function, infection by HIV-1, and survival in vitro.
Methods: LP mononuclear cells isolated from normal human jejunums (n=11) were infected with CCR5-tropic HIV-1BaL or mock-infected and cultured with high abundance HAMB 
(3 gram-negative, GN) or low abundance HAMB (2 GN, 2 gram-positive, GP) or with control GN Escherichia coli. Flow cytometry was used to measure levels of CD4 T cell infection 
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(intracellular p24), activation (CD38/HLA-DR; CD25), proliferation (CFSE) and HIV-1 co-receptor expression (CCR5, CD4). Levels of CD4 T cell depletion were also determined. Non-
parametric statistical analyses were performed.
Results: The majority of HAMB significantly (p<0.05) increased LP CD4 T cell infection and depletion, but GN HAMB enhanced T cell infection to a greater degree than GP HAMB. 
Most GN HAMB enhanced T cell infection and depletion similarly to E. coli despite lower HAMB stimulation of T cell activation and proliferation. GN HAMB and GN bacterial cell wall 
Lipopolysaccharide (LPS) induced upregulation of CCR5 expression on LP CD4 T cells (p<0.05), whereas GP cell wall lipoteichoic acid (LTA) did not (p=0.3). GN HAMB-induced CCR5 
upregulation was largely abrogated in CD4 T cell-enriched cultures suggesting an indirect mode of stimulation.
Conclusions: GN commensal bacteria that are altered in abundance in the colonic mucosa of HIV-1 infected individuals have the capacity to enhance productive CCR5-tropic HIV-1 
infection and depletion of LP CD4 T cells in vitro. Enhanced infection likely results from increased expression of the HIV-1 co-receptor CCR5 on LP CD4 T cells, mediated by indirect 
exposure to LPS. This represents a novel mechanism that potentially links intestinal dysbiosis to HIV-1 mucosal pathogenesis.

263  Enhancement of Microbiota in Macaques Leads to Beneficial Immune Function Modulation 
Jennifer A. Manuzak1; Tiffany Hensley-McBain1; Charlene Miller1; Alexander Zevin1; Jason M. Brenchley2; Jacob D. Estes3; Stanley Langevin1; R. Keith Reeves4; Elias Haddad5; Nichole 
Klatt1  
1Univ of Washington, Seattle, WA, USA; 2Frederick Natl Lab for Cancer Rsr, Frederick, MD, USA; 3Frederick Natl Lab, Leidos Biomed Rsr, Frederick, MD, USA; 4Harvard Univ, Boston, MA, USA; 
5Drexel Univ, Philadelphia, PA, USA 
Background: With more than thirty million HIV-infected individuals worldwide, developing an effective vaccine to prevent new HIV infections remains a top priority in 
contemporary biomedical research. Given the critical role of mucosal surfaces in susceptibility to HIV, it is imperative that we induce effective mucosal responses. However, current 
approaches to enhance mucosal immunity have not been successful in preventing HIV acquisition. Modulating the microbiota in the GI tract is a safe and well-tolerated approach to 
enhance mucosal and overall health. We assessed the longitudinal impact of daily treatment with the VSL#3 probiotic (PBio) on cellular and humoral immunity and inflammation 
in healthy macaques.
Methods: Five macaques (SIV-) were treated with the PBio VSL#3. Colon, jejunum and LN were sampled prior to PBio treatment (PBio-tx) and at days 28 and 77/80 post-treatment. 
Indicators of cellular and humoral immunity and inflammation were assessed using multi-parameter flow cytometry.
Results: PBio-tx resulted in significantly increased frequencies of B cells expressing IgA in the colon (p=0.0072) and LN (p=0.0151) d80 post-PBio-tx, likely due to persistently 
increased LN T follicular helper cell (Tfh) frequencies (d28: p=0.0085; d80: p=0.0173). Increased frequencies of IL-23+ antigen presenting cells (APCs) in the colon (p=0.0173) and 
LN (p=0.0475) were found d28 post-PBio-tx, and colon IL-23+ APCs correlated with the frequency of LN Tfh (p=0.0358, r=0.5446). Increased frequencies of ILC3 in the jejunum 
were observed (p=0.005) d80 post-PBio-tx. The frequencies of activated (HLA-DR+) and proliferating (Ki-67+) CD4+ T cells were significantly decreased in the colon at d28 
(p=0.0310 and 0.0042, respectively) and d80 (p=0.0612 and 0.0013, respectively) post-pBio-tx. Finally, VSL#3 significantly down-modulated the response of TLR2-, 3-, 4-, and 
9-expressing HEK293 cells to stimulation with Pam3CSK4, Poly(I:C), LPS, and ODN2006, respectively (p<0.0001).
Conclusions: These data provide a mechanism for the beneficial impact of PBio on mucosal health and has potential implications for using PBio-tx to alter mucosal immunity in 
the context of vaccination or preventative approaches. In particular, the immunomodulatory properties of PBio-tx in conjunction with HIV vaccination may provide an opportunity 
for enhanced mucosal HIV vaccine responses that could improve protection from infection by improving immune defenses at the mucosal portal of entry and regulating the 
frequency of potential target cells.

264  Fecal Microbial Transplantation: Safety and Engraftment During Treated HIV Infection 
Ma Somsouk1; Ivan Vujkovic-Cvijin2; Montha Pao1; Peter W. Hunt1; Susan V. Lynch1; Joseph M. McCune1  
1Univ of California San Francisco, San Francisco, CA, USA; 2NIH, Bethesda, MD, USA 
Background: Despite antiretroviral therapy (ART), a substantial number of HIV-infected individuals exhibit chronic systemic inflammation. Many treated HIV-infected individuals 
exhibit marked alterations in the gut microbiome, and the degree of dysbiosis correlates positively with plasma markers of inflammation. Whether interventions to modulate the 
microbiome can affect systemic inflammation is not known.
Methods: A single-arm colonoscopically delivered fecal microbial transplantation (FMT) was employed. Participants with CD4 T cell count <500 cells/mL and CD4 to CD8 ratio 
< 1.0 were preferentially recruited. Participants were screened for infectious pathogens in stool. OpenBiome provided donor material for FMT. Participants will be followed for 6 
months post-FMT for adverse events, blood draws, dietary history, and stool samples. Stool was examined for engraftment of donor microbes and peripheral blood was assayed 
for biomarkers of immune activation at weeks -2, 1, and 8 relative to FMT. HIV-infected participants undergoing clinical colonoscopy served as controls. Appropriate regulatory 
approvals were obtained (FDA IND 15926, UCSF IRB 13-12675, NCT02256592). 
Results: Nine individuals were screened and 6 were enrolled for FMT. One was excluded because of multiple comorbidities and two declined participation. All enrolled participants 
were men, median age was 61 (range 31-72), median CD4 was 431 (range 357-835), and median CD4 to CD8 ratio was 0.44 (range 0.33-1.36). All 6 who received FMT had at least 
8 weeks of follow-up post-FMT with no serious adverse effects (range of follow-up, 8-24 weeks). One participant reported increased dizziness at week 8 however vital signs were 
stable and there were no episodes of syncope. Two participants with baseline loose stools reported that their stool quality improved (Bristol stool scale 5-6 to 4). Preliminary 
bacterial community sequence analyses indicated that FMT recipients exhibited greater compositional changes in their fecal microbiome beyond those observed over a comparable 
time period in control subjects although comparison with donor community is still pending. Kynurenine to tryptophan ratio showed no evidence for change pre- and post-FMT.
Conclusions: FMT was well tolerated in HIV-infected ART-suppressed individuals without significant adverse effects. The impact of FMT to alter the fecal and mucosal microbial 
communities and its effects on systemic inflammation is currently being investigated and will be discussed. 
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265  Effects of HAART Treatment on the Microbiome of HIV+ Patients 
Joshua Shorenstein1; Netanya S. Utay2; Basil Siewe3; David Asmuth4; Rob Knight1  
1Univ of California San Diego, San Diego, CA, USA; 2Univ of Texas Med Branch at Galveston, Galveston, TX, USA; 3Rush Univ, Chicago, IL, USA; 4Univ of California Davis Med Cntr, Sacramento, 
CA, USA 
Background:   HIV depletes the mucosal immune system and leads to an imbalance of gut microbiota. Previous work demonstrates gut microbial dysbiosis in HIV patients.This 
study explores the effects of HAART treatments on the gut microbiome, and whether this treatment brings the community in line with HIV- individuals.
Methods: 33 treatment naïve HIV patients were enrolled and randomly assigned to treatment by maraviroc, efavirenz, or MRV+RAL. Blood draws plus colonic and duodenal 
biopsies were performed before treatment and at the 9 month time point. CD4 and CD8 T-cell counts were taken from peripheral blood, colonic and duodenal biopsies. 
Measurements for viral load, zonulin, CD14, and lipoteichoic acid (lta) levels were also performed at both time points.
16S rRNA gene fragments were isolated from participant stool samples collected at both time points, and sequenced using Illumina’s MiSeq. Sequence data was processed 
using QIIME v1.9 pipeline, including demultiplexing (default parameters) and OTU-picking (SortMeRNA, closed-reference against Greengenes 13_8). Data was rarefied to 85,000 
sequences/sample. Comparisons of alpha diversity (AD) use PD Whole Tree. Comparisons of beta diversity (BD) use unweighted UniFrac.
Results: 24 patients completed the 9 month follow up and had amplifiable samples. Of these patients, maraviroc (n=9), efavirenz (n=8), and MRV+RAL (n=7).
Preliminary analysis showed significant differences in microbial composition (using BD) between entry and 9 month samples (p=0.010), however segmenting by treatment 
regiment (p=0.14) and responders (defined as a CD4 increase of >100) (p=0.70) did not explain this change. Significant differences in BD were also found between HIV+ patients 
and HIV- controls (p=0.009), suggesting the recovery was not towards an HIV- state.
AD was shown to weakly correlate with peripheral blood CD4% (r2=0.068, p=0.045) and lta readings (r2=0.086, p=0.037), while changes in alpha diversity over the 9 months were 
shown to correlate with changes in activated CD8 T-cell counts from peripheral blood (r2=0.74, p=0.00072).
Conclusions: HAART treatment changes correlate to CD8 T-cell count, suggesting a tie between gut microbial diversity and CD8 T-cell expansion. These changes do not drive the 
gut towards an HIV- like state, suggesting long-term perturbations from HIV cause a different equilibrium than HIV- individuals. These observations suggest larger studies are 
warranted to assess what organisms are involved in the CD8 interaction and HIV+ recovery state.

266  Diet Effects on the Gut Microbiome of People Living With HIV-1 
Javier Rivera Pinto1; Marc Noguera-Julian1; Carla Estany2; Muntsa Rocafort1; Yolanda Guillen3; Mariona Parera1; Pep Coll1; Bonaventura Clotet2; Roger Paredes1; M. Luz Calle4  
1IrsiCaixa Inst for AIDS Rsr, Badalona, Spain; 2Lluita Contra la SIDA Fndn, Germans Trias i Pujol Univ Hosp, Barcelona, Spain; 3IrsiCaixa Inst for AIDS Rsr, Barcelona, Spain; 4Univ de Vic, 
Barcelona, Spain 
Background: The human gut microbiome might be involved in HIV 
pathogenesis. In turn, long-term dietary patterns have been linked 
to human gut enterotypes. It is unknown how diet might affect the 
microbiome composition of people living with HIV
Methods: Diet information was collected from HIV-1-infected and 
HIV-negative controls with MiSeq 16S rRNA gut microbiome information 
available in Barcelona, Catalonia, Spain, using two independent dietary 
questionnaires: (a) a standardized prospective daily registry of food/drink 
consumption during 3-to-5 day consecutive days including at least one 
weekend day, which was then converted to amounts of nutrients; and (b) a 
recall questionnaire on the average number of portions of food/drinks taken 
per week during the prior year. Nutritional data was standardized by energy 
intake and was evaluated by HIV-1 infection status, enterotype (Prevotella 
vs. Bacteroides) and sexual practice (MSM/non-MSM). A Dirichlet–
Multinomial (DM) regression model was used to detect associations 
between bacterial genera and diet components from both questionnaires. 
Wilcoxon Mann-Whitney test plus Benjamin-Hochberg correction was used 
to evaluate dietary differences between groups. A LASSO logistic regression 
model was fitted to analyze the global predictive power of dietary data to 
classify subjects according to enterotype.
Results: 127 (108 HIV-infected / 19 controls) and 116 subjects (99 HIV-
infected / 17 controls) completed the prospective nutrient and the 1-year 
recall questionnaires, respectively. Energy intake was higher in MSM and in 
subjects in the Prevotella cluster. In the DM regression, the genus Prevotella 
was associated with decreased consumption of meat and dairy products, as 
well as decreased intake of saturated fat and digestible sugars and increased 
consumption of iron and dietary water; the exact opposite associations 
were found for the genus Bacteroides. Subjects in the Bacteroides cluster ate 
more meat and dairy products in line with reported associations. However, 
the Prevotella cluster had higher consumption of total protein which likely 
derived from the addition of different origins other than meat. However, 
none of the diet components, neither nutrients nor food portions, was 
selected by multivariate LASSO regression model as a consistent predictor of enterotype clustering and no associations were detected by HIV status.
Conclusions: Diet exerts a moderate influence on enterotype clustering in people living with HIV. 

 

267  Tryptophan Metabolites Are Associated to Gut Microbiota in HIV-1 Infected Patients 
Babilonia Barqasho1; Ujjwal Neogi1; Lilly Schwieler1; Göran Engberg1; Marius Troseid2; Anders Sönnerborg1; Piotr Nowak1  
1Karolinska Inst, Stockholm, Sweden; 2Oslo Univ Hosp, Ullevål Hosp, Oslo, Norway 
Background: The catabolism of tryptophan (TRP) into kynurenine (kyn) by indoleamine 2,3-dioxygenase-1 (IDO-1) contributs to the immune dysfunction during chronic HIV 
infection. An increased IDO-1 activity has been associated with microbial translocation (MT), gut microbiota dysbiosis and HIV progression. We aimed to investigate the association 
between TRP catabolites and gut microbiota during chronic HIV-1 infection. Additionally we studied the effect of antiretroviral therapy (ART).
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Methods: We conducted an observational study including 29 HIV-1 infected patients and 9 uninfected controls. Peripheral blood and fecal samples were collected from ART naïve 
patients at baseline and for 16 patients during follow up (FU, after introduction of ART). Levels of the TRP metabolites were evaluated by HPLC assay and microbiota composition 
was determined by 16s rRNA sequencing. Soluble markers were analyzed by ELISA.
Results: We found significantly higher levels of KYNA in healthy controls compared to ART naive patients, p<0.05, and significantly increased levels of IDO-1 activity was 
detected during FU compared to healthy subjects, p<0.05. Levels of kyn (p<0.005), IDO-1 (p<0.0005), quinolinic acid (QA, p<0.0005), 3-hydroxykynurenine (3-HK, p<0.05) and 
Nicotinamide (NAM, p<0.005) were reduced in HIV patients at FU. Levels of kyn and IDO-1 were correlated to CD8+ Tcells (R-value=0.40; p<0.05). In ART naïve patients, kyn 
was associated to the genera: Granulicatella (0.48; p<0.05), Butyricimonas (0.43; p<0.05) and Escherichia (0.51; p<0.05). IDO-1 was associated to Granulicatella (0.43; p<0.05) 
and Lachnobacterium (0.38; p<0.05), while negatively correlated to Sutterella (-0.38; p<0.05). Butyricimonas was correlated to: HAA (0.61; p<0.05), XA (0.44; p<0.05), KA (0.42; 
p<0.05), QA (0.47; p<0.05) and NAM (0.43; p<0.05). After ART intro, new associations between gut microbiota composition and tryptophan catabolites were revealed. Thus, kyn 
was correlated to Blautia (0.63; p<0.05) and Rothia (0.59; p<0.05) and negatively associated to Heamophilus (-0.52; p<0.05) and Bilophila (-0.56; p<0.05). IDO-1 was correlated 
to Blautia (0.66; p<0.05), but negatively correlated to Oscillospira (-0.62; p<0.05) and Oxalobacter (-0.77; p<0.05).
Conclusions: We show that ART decreases the levels of TRP catabolites in viremic patients. Several significant associations between TRP catabolites and gut microbiota were 
found, and changed at FU. Our findings imply close interplay between gut microbiota and TRP pathway during HIV-1 infection.

268  Chronic Semen Exposure Reduces SIVmac251 Vaginal Infection in Rhesus Macaques 
Shaheed A. Abdulhaqq1; Melween I. Martinez2; Guobin Kang3; David Beaumont4; Jan Münch5; Georgia Tomaras4; Preston A. Marx6; Qingsheng Li7; Edmundo N. Kraiselburd8; Luis J. 
Montaner9 
1Oregon Hlth & Sci Univ, Beaverton, OR, USA; 2Caribbean Primate Rsr Cntr, San Juan, PR, USA; 3Univ of Nebraska, Lincoln, NE, USA; 4Duke Univ, Durham, NC, USA; 5Univ of Ulm, Ulm, Germany; 
6Tulane Univ Sch of PH and Trop Med, New Orleans, LA, USA; 7Sch of Biological Scis and Nebraska Cntr for Virology, Univ of Nebraska, Lincoln, NE, USA; 8Sch of Med, Univ of Puerto Rico, San 
Juan, PR, USA; 9The Wistar Inst, Philadelphia, PA, USA 
Background: We tested the effects of prolonged intravaginal exposure to semen and/or defective SIV particles on a low-dose SIV challenge in nonhuman primates. We 
hypothesized that a decrease in infection would be documented based on cross-sectional studies of HIV negative human sexworker cohorts where chronic semen exposure was 
associated with an induced antiviral host response.
Methods: We exposed 46 randomized Indian Rhesus macaques (Macaca mulatta) to twice-weekly intravaginal inoculations with (n=23) or without (n=23) human semen with/
without containing defective SIV particles for 20 weeks. A subset of animals (n=14) was euthanized and vaginal tissues taken to assess immune cell infiltrates by IHC. Remaining 
animals were given a low-dose 16-week intravaginal challenge with SIVmac251 while continuing respective semen exposures until infection. Peripheral immune cell status, 
mucosal activation, and SIVmac251 specific mucosal antibody were assessed at baseline and pre/post challenge. Differences between groups were tested using the Wilcoxon rank 
sum test, α=0.05. Log-rank test was used to determine the effect of semen with/without defective particle exposure on infection susceptibility.
Results: During SIVmac251 challenge, animals receiving semen were less susceptible to SIVmac251 infection (Log-rank p=0.0332) with 50% infection not occurring until week 15 
of the 16-week challenge series as compared to week 7 for those animals not receiving semen. Exposure to defective particles had no effect on infection. Animals receiving semen 
had increased levels of RANTES upon exposure to SIVmac251 (p=0.0280). 20-week exposure to semen increased cervical Mx1 protein expression (p=0.02), CD4+ T-cell infiltrate 
(p=0.0087), and HLA-DR expression (p=0.0027). Reduced expression of CCR5 on circulating CD4+ T-Cells (p=0.0167) was noted in semen-exposed animals yet no difference in 
activation markers HLA-DR and CD69.
Conclusions: Chronic exposure to semen can modulate for reduced susceptibility to SIVmac251 in association with lower expression of CCR5 in peripheral CD4+ T-cells, an 
induction of RANTES, and an increase in Mx1.  Chronic semen exposure may allow animal models to induce vaginal changes likely present in high-risk human cohorts otherwise not 
accounted for in pre-clinical studies. 

269  Single-Cell Expression Profiling Reveals Immune Dysfunction in Acute SIV Infection 
Sama Adnan; Premeela A. Rajakumar; James M. Billingsley; R. P. Johnson 
Emory Univ, Atlanta, GA, USA 

	  

	  

	  

	  

	  

	   	  

Figure: Single-cell expression profiling of CD8 T cell response. K-means clustering of 
SIV-specific CD8 T cells from SIV∆nef (blue) and WT SIV (red) at week 8 reveals 4 distinct 
cell populations. The red cluster is largely composed of cells from WT SIV infection. 
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Background: Despite the correlation between the HIV set-point and disease progression, little is known about the immunologic determinants of the viral set-point. During the 
first weeks of wild-type SIV (SIV-wt) infection, the rate of viral clearance decreases steadily, culminating in viral set-point by week 8, whereas animals infected with nonpathogenic 
SIV∆nef maintain high virus clearance rates. We hypothesized that changes in the effector function of SIV-specific CD8 T cells would provide insights into the divergent virus 
clearance rates in the two models and applied a novel technique involving high-throughput expression profiling of SIV-specific CD8 T cells to address this hypothesis. 
Methods: We isolated viable SIV-specific CD8 T cells sorted by expression of CD69 and CD137 
after peptide stimulation followed by targeted qPCR transcriptional profiling. Cells were 
sorted from PBMC of 10 animals infected with wild-type SIV or SIV∆nef at weeks 3, 8 and 20. 
We then profiled the expression of 85 effector molecules in SIV-specific CD8 T cells using the 
Fluidigm Biomark platform. Single cell expression analysis of the same 85 effector molecule 
panel was conducted on SIV-specific CD8 T cells from week 8 using the Fluidigm C1 System. 
Results: At week 3, the expression profiles of CD8 T cell responses to SIV-wt and SIV∆nef 
were largely similar, although TGF-β1 expression, which inversely correlated with the 
magnitude of the CD8 T cell response, was significantly higher in SIV-wt infection, 
corresponding to a lower initial response magnitude in SIV-wt infection despite higher viral 
loads. By week 8, the CD8 T cell response in SIV-wt infection significantly increased the 
expression of pro-inflammatory cytokines (IL-1β, IL-1α, IL-18, IL-8) relative to week 3, even 
as responses in SIV∆nef infection downregulated pro-inflammatory cytokine expression. 
Single cell expression profiling at week 8 revealed a unique subset of SIV-specific CD8 T cells 
in wild-type SIV, but not SIV∆nef, infection (see Figure) that expressed CSF1 as well as lower 
levels of both chemotactic cytokines and cytolytic effector molecules.
Conclusions: Our results demonstrate that, as early as week 3, the CD8 T cell response 
to SIV-wt is dampened relative to SIV∆nef, potentially due to TGF-β1 expression. By week 
8, higher expression of pro-inflammatory cytokines, including CSF-1, in SIV-wt infection 
implicates myeloid derived suppressor cells, reportedly induced and recruited by persistent 
inflammation, in determining set-point viral load.
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270  CD169 Is a Marker of Immune Activation in SIV Infection but Not Rectal Susceptibility 
Magnus Hallor1; Meropi Aravantinou2; Rachel Singer2; Agegnehu Gettie3; James Blanchard4; Jeffrey Lifson5; Michael Piatak5; Andres Salazar6; Melissa Robbiani2; Nina Derby2  
1Linkoping Univ, Linkoping, Sweden; 2Pop Council, New York, NY, USA; 3Aaron Diamond AIDS Rsr Cntr, New York, NY, USA; 4Tulane Natl Primate Rsr Cntr, Covington, LA, USA; 5Frederick Natl 
Lab, Frederick, MD, USA; 6Oncovir, Inc, Washington, DC, USA 
Background: CD169 is an activation marker expressed by monocytes, macrophages, and dendritic cells (DCs) under inflammatory conditions. Expression is upregulated upon HIV 
infection and correlates with pathogenesis. Macaque monocytes and DCs also express CD169, and blood monocyte expression correlates with viral load during SIV infection. On 
monocyte-derived DCs (moDCs) matured with LPS or polyIC (PIC), CD169 captures infectious HIV particles and delivers them to CD4+ T cells at the infectious synapse. Clinical grade 
PIC, polyICLC (PICLC), is being pursued as a vaccine adjuvant, but the implications of in vivo CD169 upregulation for HIV acquisition are not defined.
Methods: We identified CD169 on rhesus macaque PBMCs by flow cytometry (anti-human CD169 mAb clones 7D2 and 7-239) and quantitative RT-PCR and within rectal tissue 
samples by qRT-PCR. Freshly isolated PBMCs were stained after overnight culture (2x106/ml) in 10-25ug/ml PIC or PICLC vs. media. To gauge the in vivo impact of PICLC stimulation, 
we quantified CD169 mRNA in rectal tissues of macaques biopsied 4-24h after PICLC vs. PBS application. We also monitored rectal CD169 mRNA expression over time following wild 
type (WT) and attenuated (Delta Nef) SIV rectal challenge. Differences between groups were evaluated with the Mann Whitney or Wilcoxon signed rank tests.
Results: Overnight culture of rhesus macaque PBMCs with PIC or PICLC increased CD169 mRNA in the PBMCs and surface protein expression on Lin-HLA-DR+CD11c+ myeloid 
DCs. CD169 mRNA was similarly elevated in rectal tissue of PICLC-treated macaques and also in macaques infected with SIV. Comparison of WT and Delta Nef SIVmac239 infections 
revealed greater rectal CD169 expression in WT-infected animals in both acute and chronic infection. Baseline expression correlated with peak viremia, and expression over time 
correlated with plasma viral load. However, rectal CD169 level at baseline did not predict infection outcome in these animals.
Conclusions: We show that CD169, an inducible receptor for infectious HIV on human DCs and a marker of viral load in HIV infection, is induced in rhesus macaques rectally by 
PICLC as well as SIV and correlates with SIV replication. While we confirm CD169 is a biomarker of pathogenesis, we show it is not likely to direct virus transmission across the rectal 
mucosa.

271  Adipose Tissue and HIV Infection 
Abderaouf Damouche1; Thierry Lazure2; Veronique Avettand-Fenoel3; Nicolas Huot4; Christine Rouzioux5; Jacqueline Capeau6; Michaela Müller-Trutwin4; Nathalie Dereuddre-
Bosquet7; Roger Le Grand7; Olivier Lambotte8; Christine Bourgeois7  
1Univ Paris Sud, UMR 1184, Ivry sur seine, France; 2Hôpitaux de Paris, Hôpitaux Universitaires Paris-Sud, Le Kremlin-Bicêtre, France; 3EA7327, Univ Paris Descartes, Paris, France; 4Inst Pasteur, 
Paris, France; 5Necker Hosp, AP-HP, Paris, France; 6INSERM UMR-S 938, CDR Saint-Antoine, Paris, France; 7Univ Paris Sud, UMR 1184, Le Kremlin-Bicêtre, Fontenay aux Roses, France; 8Univ 
Paris Sud, UMR 1184, Le Kremlin-Bicêtre, France 
Background: Chronic immune activation/inflammation and viral persistence in reservoirs are important features of chronic HIV infection even in patients receiving ART.  The aim 
of our work was to identify site that may combine viral persistence and inflammatory potential. We believed that adipose tissue was a very promising candidate because it included 
the major targets of HIV infection (CD4 T cells, and macrophages) and exhibited a highly pro-inflammatory potential. Although adipose tissue has been extensively studied as a 
target of antiretroviral toxicity, we readdress the role of adipose tissue as a reservoir and a site of inflammation. 
Methods: Adult cynomolgus macaques (Macaca fascicularis) were infected with simian immunodeficiency virus (SIV) SIVmac251 for 15 months. Non-SIV-infected animals 
were used as controls. At sacrifice, blood samples, abdominal subcutaneous adipose tissue (SCAT) and visceral adipose tissue (VAT) were collected. Phenotypic characterization 
of macrophages and T lymphocytes from the stromal vascular fraction (SVF) of adipose tissue were performed. SIV DNA and RNA was measured in sorted adipose CD4+ T cells 
and macrophages. In the second part of this work, we analyzed adipose tissue from 13 anti-retroviral therapy-treated HIV-1-infected with undetectable viral load for over four 
years. SVF samples fractions were screened for HIV DNA. HIV RNA detection following in vitro reactivation assay was also performed.
Results: We analyzed the impact of SIV infection on abdominal SCAT and VAT in SIVmac251 infected macaques and found that both adipocytes and adipose tissue immune cells 
were affected. The adipocyte density was elevated and adipose tissue immune cells presented enhanced immune activation and/or pro-inflammatory profiles. We detected 
cell-associated SIV DNA and RNA in the SVF and in sorted CD4+ T cells and macrophages from adipose tissue. We demonstrated that SVF cells and more specifically CD4+ T cells are 
infected in ART-controlled HIV-infected patients. Importantly, the production of HIV RNA was detected after the in vitro reactivation of sorted CD4+ T cells from adipose tissue.
Conclusions: We identified adipose tissue as a crucial cofactor in both viral persistence and chronic immune activation/inflammation during HIV infection. These observations 
open up new therapeutic strategies for limiting the size of the viral reservoir and decreasing low-grade chronic inflammation via the modulation of adipose tissue-related 
pathways.

272  a4-Integrin Antibody Blocks Monocyte Traffic and Decreases SIV Pathology in DRGs 
Jessica R. Lakritz1; Derek Thibault1; Jake A. Robinson1; Jennifer Campbell1; Andrew D. Miller2; Tricia H. Burdo1  
1Boston Coll, Chestnut Hill, MA, USA; 2Cornell Univ, Ithaca, NY, USA 
Background: Infiltration of activated immune cells into dorsal root ganglia (DRG) is a critical mechanism of pathology in HIV peripheral neuropathy. Our recent work has shown 
that accumulation of recruited (BrdU+MAC387+) monocyte/macrophages is associated with severe DRG pathology and loss of intraepidermal nerve fiber density in SIV-infected 
macaques. Here, we sought to block leukocyte traffic by treating animals with natalizumab, which binds to α4-integrins, a subunit of VLA-4 expressed on leukocytes.
Methods: Sixteen rhesus macaques were SIV-infected and CD8-depleted. Eight animals were sacrificed early at 21 days post-infection (dpi) and eight animals were sacrificed late 
(49-77 dpi). 5/8 animals in the early group received natalizumab at the day of infection and 4/8 animals in the late group received natalizumab at 28 dpi. All animals received serial 
BrdU inoculations to label cells emigrating from the bone marrow to the tissue.
Results: Histopathology showed diminished DRG pathology including decreased inflammation, neuronophagia, and Nagoette nodules in natalizumab treated groups compared 
to control animals. Natalizumab treatment decreased the amount of BrdU+ cell traffic in early treated animals and MAC387+ monocyte influx in late-treated animals. The number 
of CD68+ macrophages was decreased in both early and late treated groups. The number of SIVp28+ cells in DRG tissues was also decreased in late treated animals compared to 
untreated controls. The number of CD3+ T cells in DRGs was not altered by early or late natalizumab treatment. VCAM-1 was detected on blood vessels in DRGs of early and late 
untreated animals, but was significantly diminished in DRGs of all natalizumab-treated animals.
Conclusions: These data show that blocking monocyte, but not T cell traffic to the DRGs results in decreased pathology, further supporting a role for monocyte traffic and 
activation in HIV peripheral neuropathy. Additionally, natalizumab treatment significantly diminished the amount of SIVp28+ cells in the DRG in late treated animals suggesting 
that targeting monocyte traffic may prevent formation of viral reservoirs. Additionally, we have demonstrated using natalizumab in a SIV-infection model reduces VCAM-
expression in the DRGs.

273  SIV-Associated Pathogenesis Modulation With Macrophage Targeted MGBG 
Tricia H. Burdo1; Joshua Walker1; Hua Xu2; Andrew D. Miller3; Michael S. McGrath4; Kenneth C. Williams1  
1Boston Coll, Chestnut Hill, MA, USA; 2Pathologica LLC, San Francisco, CA, USA; 3Cornell Univ, Ithaca, NY, USA; 4Univ of California San Francisco, San Francisco, CA, USA 
Background: The role macrophages play as a target for HIV infection and in AIDS pathogenesis is controversial. This study used a novel oral form of a polyamine biosynthesis 
inhibitor MGBG (PA300), that exclusively targets activated and infected macrophages and not T cells, in a SIV infection associated pathogenesis study.
Methods: Two studies were performed using SIVmac251-infected CD8-depleted rhesus macaques. The first was a 30 day pK study (0, 3, 10 and 30mg/kg/day PA300 n=2/group), 
and the second was a blinded longitudinal study with daily dosing of 30mg/kg for 9 weeks (untreated, n=6 and PA300 n=9). Both studies began PA300 at 21 days post-infection 
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(dpi). Control and treated animals were grouped and sacrificed with AIDS or by 84 dpi. Blood studies were performed longitudinally. A full SIV necropsy was performed, including 
quantitative analysis of CNS and cardiac tissues.
Results: Histologic and blood chemical analyses revealed no signs of PA300 mediated pathology. pK analysis demonstrated that a biologically effective concentration of PA300 
(0.7uM) was achieved at 30 mg/kg in plasma and all organs tested including brain. 7/8 (87.5%) of the untreated animals developed AIDS with 4/8 (50.0%) having SIV encephalitis. 
By contrast only 4/11 (36.3%) of the 30mg/kg dosed PA300 treated animals developed AIDS and 0/11 (0.0%) had SIVE. Levels of inflammatory CD14+CD16+ monocytes in the 
PA300 Rx group were significantly lower than in untreated animals. Plasma viral loads and CD4+ T cells did not differ. PA300 treated animals had significantly lower numbers 
of CD68+ and CD163+ macrophages in CNS cortex and CD68+ and MAC387+ macrophages in the left ventricle of the heart. There were reduced numbers of SIV-RNA positive 
macrophages in CNS with PA300 Rx. Aortic intima media thickness and cardiac ventricular fibrosis was decreased with PA300 Rx compared to controls and were correlated with 
decreased numbers of CD68+ and MAC387+ macrophages.
Conclusions: These data demonstrate that macrophage targeted therapy with PA300 resulted in prevention of AIDS and reversal of trends for the development of SIVE and 
cardiovascular disease in a SIV model. These data underscore the potential use of PA300 as an adjunctive therapy with ART to target activated and infected monocyte/macrophages 
in HIV-infected humans.

274  IL-7 and Chemokines Trigger Intestinal Cell Homing in SIV-Infected Macaques 
Rosalie Ponte1; Magali Rancez2; Suzanne Figueiredo3; Véronique Fabre-Mersseman3; Jacques Dutrieux4; Bénédicte Charmeteau-De-Muylder3; Thomas Guilbert5; Rémi Cheynier5; Anne 
Couedel-Courteille6  
1Rsr Inst of the McGill Univ Hlth Cntr, Montréal, QC, Canada; 2CNRS, UMR8104, Paris, France; 3INSERM U1016, Paris, France; 4Univ Paris Diderot, Paris, France; 5INSERM, Paris, France; 6Univ 
Diderot Paris 7, Sorbonne Paris-Cité, Paris, France 
Background: SIV/HIV infection induces gut mucosa damages, where the ileum represents a major site for early viral replication. Therefore, understanding T-cell and macrophage 
anatomical distribution in the ileum mucosa along with local chemokine/cytokine network is warranted. In SIV-infected Chinese rhesus macaque (RM), we investigated SIV-
induced modifications of T-cell and macrophage distribution in the ileum lamina propria (LP) and submucosa during the first 2 weeks of infection. In addition, we assessed mucosal 
expression of Interleukin-7 (IL-7) and chemokines involved in cell homing to the gut.
Methods: Simian gut tissues were analyzed after euthanasia at day 3, 7, 10, 14 in 9 SIV-infected RM and 2 uninfected controls. Four additional uninfected macaques were 
sacrificed at 0.5, 1 or 7 days following IL-7 injection (80µg/Kg). Viral DNA and RNA were quantified by qPCR. The levels of mRNA coding for IL-7 and 13 chemokines involved in 
lymphoid and myeloid cells homing were quantified by RT-qPCR. Confocal imaging after immunohistofluorescent staining was used to investigate immune cell counts and 
distribution in large ileum sections (25 mm2). The evolution of peripheral T-cell subsets and monocytes was assessed in circulating blood by flow cytometry.
Results: Concomitant with viral detection, IL-7 overexpression was observed by day 3 in the ileum (p<0.01). The expression of CCL2, CCL3, CCL4, CCL5, CCL19, CCL25 and CXCL10 was 
increased by day 10 and dropped at day 14. These local chemokine expressions correlated either to viral load or to IL-7 expression in the gut. CCL2, CCL4, CCL25, CCL28 and CXCL8 
were also enhanced in the ileum of IL-7-treated uninfected macaques. The number of CD8 T-cell per tissue section reached a maximum at day 10 in the LP (p<0.01) and CD4 T-cell 
counts were not affected. CD4+PM-2K+ macrophages significantly increased at day 3 in the LP (p<0.05) and inversely decreased in the submucosa (p<0.05). In the blood, T-cell 
subsets and monocyte counts transiently decreased up to day 10.
Conclusions: These observations demonstrate that IL-7 expression characterizes the ileum of acutely SIV-infected Chinese rhesus macaques. IL-7- and viral replication-driven 
local chemokine production leads to CD8 T-cell infiltration in the tissue as well as macrophage relocalization close to the epithelium. The rapid changes in the T and myeloid cell 
distribution in the ileum following SIV infection highlight the importance of early intervention to prevent mucosal pathogenesis.

275LB  Apoptosis of Innate Lymphoid Cells Precedes CD4 T-Cell Death in Acute SIV Infection 
Joseph C. Mudd1; Alexandra Ortiz1; Claire Deleage2; Kenta Matsuda1; Fan Wu1; Vanessa Hirsch1; R. Keith Reeves3; Jacob D. Estes4; Jason M. Brenchley5  
1NIAID, NIH, Bethesda, MD, USA; 2Frederick National Laboratory, Leidos BioMed Rsr, Frederick, MD, USA; 3Harvard Univ, Boston, MA, USA; 4Frederick Natl Lab, Leidos Biomed Rsr, Frederick, MD, 
USA; 5Frederick Natl Lab for Cancer Rsr, Frederick, MD, USA 
Background: Innate lymphoid cells (ILC) are a newly appreciated immune cell subset that are important in health and disease.  Previous reports have shown NKp44+ type 3 ILC 
(ILC3) that are important sources of IL-17 and IL-22 are depleted in gut tissues in HIV and SIV infection, yet it is unclear how HIV infection affects the frequencies or function of ST2+ 
ILC2 that secrete IL-13 or ILC1 that secrete IFN-g. Finally, the role of microbial translocation on ILC survival and function is poorly understood.
Methods: In non-human primate models of HIV infection, we assessed the frequencies of ILC subsets in gut-draining mesenteric lymph nodes (MLN) by flow cytometry and IL-17, 
IL-13, and IFN-g production by PMA/ionomycin treatment.  To determine the role of microbial translocation on ILC frequency and function, we treated healthy uninfected rhesus 
macaques (RM) with DSS to induce chronic gut barrier damage.
Results: Bulk CD4 T cells or IL-17+ CD4 T cells (Th17) in the MLN were not lost at early infection time points (day 10-14dpi), yet NKp44+ ILC3 in acutely infected RM (N=8) were 
significantly depleted (mean ILC3=0.03%) when compared to ILC3 of uninfected RM (N=10)(mean ILC3= 0.12%)(p=0.007).  No significant differences in frequencies of ST2+ ILC2 
or ILC1 were observed between acutely infected and uninfected RM. While caspase-3 expression of MLN CD4 T cells was unchanged, caspase-3 expression was elevated in ILC1 
(mean caspase-3=12%), ILC2 (mean caspase-3=24%), and ILC3 (mean caspase-3=4%) subsets in acutely infected animals when compared to caspase-3 expression in these ILC 
subsets in MLN of healthy animals (pILC1=0.001)(pILC2=0.04)(pILC3=0.002). ILC3 in chronic SIV+ MLN secreted more IL-17 (mean IL-17=30.5%) than NKp44+ ILC3 from uninfected 
RMs when stimulated (mean IL-17= 6.6%)(p=0.004).  When healthy animals were treated with DSS to induce microbial translocation (N=4), frequencies of all ILC subsets 
remained unchanged yet ILC3 secreted more IL-17 (mean IL-17= 33%) than ILC3 from uninfected RM (mean IL-17=6.6%)(p=0.009).
Conclusions: Depletion of NKp44+ ILC3 and elevated apoptosis in all ILC subsets in the MLN is surprising given that this precedes MLN CD4 T cell death and ILCs are not permissive 
to SIV infection.  Microbial products alone may not contribute to ILC loss, yet may augment IL-17 production in ILC3 as this is apparent in settings of microbial translocation with and 
without viral replication.

276  Immune Activation Profile Associated With Metabolic Syndrome in HIV-Treated Patients 
Christina Psomas1; Mehwish Younas2; Christelle Reynes3; Celine Fernandez1; Vincent Le Moing1; Claudine Barbuat4; Nicolas Nagot1; Pierre Portales1; Jacques Reynes1; Pierre Corbeau2  
1Univ Hosp Montpellier, Montpellier, France; 2Inst of Human Genetics, Montpellier, France; 3Inst for Functional Genomics, Montpellier Univ, UMR5203, Montpellier, France; 4Univ Hosp Nimes, 
Nimes, France 
Background: Immune activation in HIV-1-infected patients persists under suppressive antiretroviral treatment and may fuel comorbidities such as atherothrombosis, 
osteoporosis, metabolic syndrome, neurocognitive disorders, and liver steatosis. Our hypothesis was that treated patients present with distinct profiles of immune activation and 
that each profile is linked to a specific comorbidity. We thus explored the profile of immune activation that was associated with the presence of a metabolic syndrome.
Methods: We measured by flow cytometry and ELISA the level of activation of CD4+ and CD8+ T cells, B cells, monocytes, NK cells, and endothelial cells as well as of inflammation 
with a total of 68 soluble and cell surface markers in 120 virologically suppressed patients and 20 healthy donors (aged ≥ 45 years). We used a hierarchical clustering analysis to 
classify the patients according to different markers of immune activation, and logistic regression with odds ratios (OR) and 95% CIs to measure the association between immune 
activation profiles and metabolic syndrome.
Results: We observed evidence of inflammation and immune activation in all the cell subpopulations analysed. Patients were clustered in 5 distinct immune activation profiles. 
Each one of these 5 profiles could be characterized by a marker of CD8+ T cell, NK cell, monocyte, endothelial cell activation or of inflammation, respectively, and could be 
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distinguished between the other profiles by a signature of 8 biomarkers. Only one of these immune profiles was significantly associated with marks of metabolic syndrome: 
hypertriglyceridemia (OR 4.18 [95% CI 1.08-16.19], p = 0.038), hyperinsulinemia (OR 12.17 [95% CI 1.79-82.86], p = 0.011), and lipodystrophy (OR 4.87 [95% CI 1.36-17.39], p = 
0.015).
Conclusions: We have uncovered an immune signature that might be useful for the prevention and early diagnosis of metabolic syndrome in HIV-infected patients. A better 
knowledge of the links between immune activation profiles and their consequences might highlight biomarkers predictive of comorbidities, as well as new therapeutic targets in 
HIV-induced immune activation or other situations of chronic hyperactivity of the immune system including aging.

277  Immune Activation, Cell Turnover, and Exhaustion in HIV+ Women With Heavy Alcohol Use 
Seema N. Desai1; Kathleen Weber2; Jane Burke-Miller3; Audrey L. French4; Marion Peters5; Mark H. Kuniholm6; Elizabeth Golub7; Kendall J. Bryant8; Alan L. Landay9; Mardge Cohen10  
1Rush Univ Med Cntr, Chicago, IL, USA; 2CORE Cntr/Cook County Hlth and Hosp System and Hektoen Inst of Med, Chicago, IL, USA; 3Hektoen Inst of Med, Chicago, IL, USA; 4CORE Cntr/John H. 
Stroger Jr Hosp of Cook County, Chicago, IL, USA; 5Univ of California San Francisco, San Francisco, CA, USA; 6Albert Einstein Coll of Med, Bronx, NY, USA; 7Johns Hopkins Bloomberg Sch of PH, 
Baltimore, MD, USA; 8Natl Inst on Alcohol Abuse and Alcoholism, Bethesda, MD, USA; 9Rush Univ, Chicago, IL, USA; 10John H. Stroger Jr. Hosp of Cook County and Rush Med Coll, Chicago, IL, 
USA 
Background: Heavy alcohol use in HIV disease is associated with accelerated HIV disease progression. Immune activation is a hallmark of HIV disease. Chronic T cell activation 
results in proliferation/cell turnover and immune exhaustion. We hypothesize that chronic heavy drinking through biological pathways of immune activation will contribute to 
immunosuppression and HIV disease progression.
Methods: Women’s Interagency HIV Study (WIHS) hepatitis C seronegative participants were categorized in 4 groups of HIV+ and HIV- individuals with chronic heavy alcohol 
consumption (> 7 drinks/week) and abstainers, matched on age, race, education and history of IDU, n=25/group. Markers of immune activation (HLADR+CD38+), cell turnover 
(Ki67+), and immune exhaustion (PD-1+) were measured on CD4 and CD8 T cells using 10 color flow-cytometry at 4 time points from 2001-11. We tested baseline group differences 
(ANOVA/t-test); changes in markers over time (random regression models); and relationships of markers with log10 viral load (partial correlations).
Results: The mean % of CD8 HLADR+CD38+ cells in HIV+ chronic drinkers was significantly higher than among HIV+ abstainers at baseline (p=0.02); this difference increased 
significantly over time (β=3.39, p=0.03). The mean % of CD8 Ki67+ cells in HIV+ chronic drinkers was also significantly higher than among HIV+ abstainers at baseline (p=0.02), 
and over time (β=1.49, p<0.01).The mean % of CD8 PD1+ cells was higher in HIV+ chronic drinkers than HIV+ abstainers at baseline (p=0.05); but did not significantly increase 
over time. In contrast, % CD4 HLADR+CD38+, CD4 Ki67+, and CD4PD-1+ cells in HIV+ chronic drinkers did not differ at baseline compared to HIV+ abstainers but did increase 
significantly over time (β=0.67, p=0.01), (β=0.81, p=0.01), (β=3.82, p<0.01), respectively. Adjusting for time and HAART adherence, % immune activation (CD4 & CD8 
HLADR+CD38+) correlated positively (p<0.05) with viral load in HIV+ drinkers but not in abstainers. There were no significant differences in either CD8 or CD4 T-cell markers 
among HIV- women by drinking status at baseline or over time.
Conclusions: CD8 T cell activation, cell turnover, and exhaustion, were associated with chronic heavy drinking in HIV+ women. Chronic heavy drinking in HIV+ women was also 
associated with increases in activated and cycling CD4 T cells which has implication to HIV replication. Thus, alcohol related immune dysregulation could contribute to accelerated 
HIV disease progression.

278  Oral Bovine Immunoglobulin Reduces Immune Activation in HIV+ Immune Nonresponders 
David Asmuth1; Netanya S. Utay2; Ma Somsouk3; Zhong M. Ma4; Peter W. Hunt3; Surinder K. Mann1; Bryon M. Petschow5; Audrey L. Shaw5; Christopher J. Detzel5; Eric M. Weaver5  
1Univ of California Davis Med Cntr, Sacramento, CA, USA; 2Univ of Texas Med Branch at Galveston, Galveston, TX, USA; 3Univ of California San Francisco, San Francisco, CA, USA; 4Cntr for 
Comparative Med, Univ of Califlornia Davis, Davis, CA, USA; 5Entera Hlth, Inc, Cary, NC, USA 
Background: A multi-center trial in patients (pts) with HIV-enteropathy showed that oral administration of serum-derived bovine immunoglobulin/ protein isolate (SBI) led 
to increases in peripheral and mucosal CD4+ T-cells after 4 and 24 weeks among pts in the baseline (BL) CD4 lowest quartile (LQ; ≤418 cells/mL).  Here we report on analyses of 
immune activation and gastrointestinal (GI) biomarkers in plasma samples in LQ pts that provides insight into the restoration of peripheral and mucosal immunity seen in previous 
SBI studies.
Methods: A total of 103 HIV+ pts receiving suppressive ART (median 19 cp/mL and 8.3 years, respectively) and a history of HIV enteropathy were enrolled.  Median CD4 T-cell 
counts were 637 cells/mL (189-1754). Pts were randomized to receive blinded SBI 2.5 vs 5.0 grams (g) BID or placebo during a 4-week lead-in phase followed by SBI 2.5 vs 5.0 
g BID for 20 weeks.  Earlier analysis showed no change among all study pts but significant increases in median peripheral CD4 counts from BL to week 24 (311 to 366 cells/mL, 
p=0.002) in pts in the LQ at BL.  Additionally, a separate duodenal biopsy sub-study at week 0 and 24 was performed in 8 pts with duodenal CD4 densities increasing from 217 to 
329 cells/mm2 (p=0.02). Therefore, plasma biomarker evaluations were conducted on the CD4 LQ subgroup and data from the 2.5 and 5.0 g cohorts combined for analysis. Plasma 
biomarkers included: zonulin, intestinal FABP (I-FABP), sCD14, IL-6, and bacterial flagellin. Pearson correlations were conducted between CD4 cells and plasma biomarkers.
Results: Mean plasma IL-6 levels decreased from 2.4 (±3.0) to 0.9 pg/mL (±0.9) (p<0.001) for LQ pts receiving SBI through 24 weeks.  Peripheral CD4/CD8 ratio was inversely 
correlated with plasma IL-6 at week 24 (p=0.02).  Change in plasma I-FABP, a marker of enterocyte damage, was correlated to change in plasma flagellin, a marker of microbial 
translocation, at week 8 (p=0.03) and week 24 (p=0.04). Correlations were also observed with changes in plasma IL-6 and plasma zonulin levels. Mucosal CD4/CD8 levels at week 
24 inversely correlated with plasma flagellin (p=0.01).
Conclusions: Oral SBI may help decrease translocation of immunogenic substances like flagellin and in turn decrease systemic immune activation and improve CD4/CD8 ratios. 
SBI may be a novel therapy for reducing immune activation and support mucosal and systemic immune restitution among pts who have not achieved normal CD4 counts despite 
prolonged suppressive ART.

279  Proteomic Profiles Associated With an Inflammaging Phenotype During HIV-1 Infection 
Stephanie M. Dillon1; Eric L. Lee1; Brian Vestal1; Tzu L. Phang1; Michael G. Edwards1; Cara Wilson2  
1Univ of Colorado Anschutz Med Campus, Aurora, CO, USA; 2Univ of Colorado Hosp, Aurora, Aurora, CO, USA 
Background: We previously described a novel inflammaging phenotype (IP) in older, HIV-uninfected persons that incorporated plasma biomarkers of intestinal epithelial 
barrier damage (intestinal fatty acid binding protein), microbial translocation and monocyte activation (soluble (s)CD14), immune activation (sCD27), and inflammation 
(C-reactive protein). When this classification model was applied to HIV-infected (HIV+) study participants on anti-retroviral therapy (ART), IP+ participants were of a similar age, 
but had increased levels of plasma IL-6 and LPS and were at higher risk of cardiovascular disease based on Framingham index scores compared to IP- participants. To understand 
mechanistic pathways involved in inflammaging, we performed a pilot study comparing the plasma proteome in IP+ versus IP- ART-treated HIV+ persons.
Methods: Stored plasma samples were obtained from age (60-67yrs) and sex-matched ART-treated HIV+ participants identified in our previous study as IP+ (n=6) and IP- (n=6). 
Participants gave informed consent. SOMAscan proteomics technology was used to identify and quantify plasma proteins. Unpaired t tests were used to compare protein levels 
between the two groups. Pathway and network analysis was performed using a modified Fisher’s exact test as applied by the Ingenuity Pathway Analysis (IPA) platform.
Results: 274 of 1128 proteins measured were significantly different (P<0.05) between IP+ and IP- participants with 105 (38%) significantly higher in IP+. Predicted canonical 
pathways increased in IP+ participants were NRF2-mediated Oxidative Stress Responses (p=0.04, activation score=2.3) and Apoptosis Signaling (p=0.07, activation score=1.9). 37 
canonical pathways were significantly (p<0.05) decreased. Of the significantly altered proteins, IPA identified 90 with either a direct or indirect biological relationship to IL-6. Of 
these IL-6-connected proteins, 85 (94%) associated with biological processes of cell proliferation, 79 (88%) with apoptosis and 78 (87%) with necrosis.
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Conclusions: Using systems biology, we identified proteome signatures linked to inflammaging in ART-treated, virally suppressed HIV+ persons. Inflammaging was associated 
with proteins involved in a number of different biological networks including oxidative stress and cell death. Understanding the mechanistic pathways driving inflammaging may 
provide new targets for anti-inflammatory treatments and identify novel biomarkers to further interrogate the effects of chronic HIV infection and aging on inflammation.

280  IInflammasome and Th17 Activation in HIV+ Immunological Nonresponders 
Michela Masetti1; Massimiliano Fabbiani2; Daria Trabattoni1; Antonio Muscatello3; Mara Biasin1; Nicola Squillace4; Irma Saulle5; Mario Clerici1; Andrea Gori4; Alessandra Bandera4  
1Univ of Milan, Milan, Italy; 2Inst of Clinical Infectious Diseases, Catholic Univ of Sacred Heart, Rome, Italy; 3San Gerardo Hosp, Monza, Italy; 4San Gerardo General Hosp, Monza, Italy; 5Univ of 
Milan, Brescia, Italy 
Background: Inflammasomes are multimeric protein platforms involved in the regulation of inflammatory responses. Inflammasome activity results in the production of 
proinflammatory cytokines and in Th17 activity (Mills K.H.G. et al, JLB 2013; Peelen E. et al, Molecular Immunology 2015); its role in immune reconstitution in HIV+ patients is 
nevertheless unclear. We analyzed possible associations between inflammasomes or Th17 activation and the degree of immune reconstitution in HIV+ patients.
Methods: Cross-sectional, single-site study enrolling HIV-infected patients on antiretroviral therapy for ≥24 months and plasma HIV-RNA<50cp/mL for ≥12 months. Exclusion 
criteria: presence of actual opportunistic AIDS-related diseases, HBV or HCV coinfection, chronic inflammatory disorders, ongoing immunosuppressive therapy. Patients were 
classified as immunological responders (IR) or non responders (INR) if CD4 count was ≥500 or ≤350 cells/µL, respectively. Immune activation markers (HLA-DRII, CD38 and Ki-67), 
Th17 activity and expression of genes involved in the inflammasome pathway were measured in unstimulated or LPS- and AT2-stimulated cells.
Results: Thirty-nine patients (22 IR and 17 INR, 76.9% males, medians:  age 47 years, time from HIV diagnosis 10 years, time with HIV-RNA<50cp/mL 57 months) were enrolled. 
INR patients were older (median 60 vs. 43 years, p<0.001) and had a higher prevalence of past AIDS-defining illnesses (76.5% vs. 18.2%, p<0.001) compared to IR patients. 
Median CD4 count was 840 (IQR 718-1131) cells/µL in IR vs. 295 (IQR 256-343) cells/µL in INR. LPS-stimulated inflammasomes (NLRP3 and NLRP1) and pro-inflammatory cytokines 
expression (IL-1β, IL-18, TNFα, type-I IFNs, CCL3, IL-6) were significantly increased in INR patients. Higher median levels of Th17 lymphocytes (CD4/IL17A/RORgT) were also seen 
in INR in unstimulated (0.32% vs. 0.19%, p=0.045), as well as in LPS- (0.60% vs 0.22%, p=0.011), and AT2- (0.67% vs 0.17%, p=0.006) stimulated conditions. Finally, HLADRII/
CD4 (12.48% vs. 5.86%, p=0.025) were significantly increased in unstimulated cell cultures of INR. Immune recovery was independently associated with lower Th17 levels (mean 
change -0.42%, p=0.005) after adjustment for age and past AIDS.
Conclusions: Higher levels of inflammasome factors, an increased percentage of Th17 and immune activation characterize the immune scenario of ART-treated INR patients. 
These alterations are likely to contribute to the lack of CD4 recovery seen in INR.

281  Derangement in Protein S and C4b Binding Protein Levels in HIV-Infected Adults 
Fatai O. Bello1; Suleiman Akanmu2; Titilope Adeyemo2; Funmi Lesi2; Prosper Okonkwo3; Sade Ogunsola2; Phyllis Kanki4  
1Lagos Univ Teaching Hosp, Lagos, Nigeria; 2Coll of Med, Univ of Lagos, Lagos, Nigeria; 3AIDS Prevention Initiative in Nigeria, Abuja, Nigeria; 4Harvard Sch of PH, Boston, MA, USA 
Background: The introduction of highly active antiretroviral therapy (HAART) has significantly improved survival among HIV infected persons. Chronic complications of the 
disease and long term toxicities of the antiretroviral therapy are now important issues that confront the health care providers managing HIV infected patients.HIV infected patients 
have an increased risk of developing thrombotic disorders.Protein S is a vitamin K-dependent plasma glycoprotein that exists in a free form and one bound to complement protein 
(C4BP). Protein S is critical in the anticoagulation pathway functioning with Protein C in the inactivation of Factors Va and VIIIa. We evaluated this with the Euglobin clot lysis test 
and measured serum levels of free protein S and C4BP (an acute phase reactant that serves as carrier protein for Protein-S in plasma), to determine their role in the increased risk of 
thrombosis.  
Methods: The study population consisted of 61 HIV infected adults on HAART that had achieved virological suppression, 58 HIV infected adults not yet on treatment with ART 
and 59 HIV negative healthy adults as controls. Blood samples were collected and serum levels of free protein S,C4b binding protein beta and the Euglobin clot lysis time were 
determined.
Results: There was a significant decrease in serum free Protein S level in untreated HIV infected adults(75.7%±27.3) compared to the control group (94.9%±7.9).(p=0.000). There 
was no statistically significant difference between Protein S levels in HIV infected subjects on ART (86.9%±25.8) and the control group(94.9%±7.9)(p=0.119).
C4b Binding Protein beta was significantly higher in untreated HIV infected subjects(mean:85.1mg/dl±52.6) compared to those on ART (mean:43.8mg/dl±42.4) and the control 
group(22.4mg/dl±18.4).(p=0.000). There was a statistically significant difference between C4BP levels in HIV infected subjects on ART and the control group (p=0.012).
Of the 24 HIV infected subjects with low protein-S levels, 19 (79.16%) had elevated C4B binding proteins. whereas in 95 HIV infected subjects with normal protein-S levels, 
51(53.68%) had elevated C4B binding proteins. Protein S deficiency is more prevalent among the subjects with elevated C4b Binding Protein beta (p=0.023).
Mean Euglogin Clot Lysis Time (ECLT) was significantly longer among the (n=47) untreated HIVinfected subjects (241.9secs± 34.7)compared to the HIV uninfected control group 
(n=59) (189.5±40.7).(p=0.000). ECLT in HIV infected subjects on ART (210±61.9 sec n=50) was not significantly different from the control group.(p=0.064).
Conclusions: HIV infection is associated with derangement in the levels of C4b Binding Protein beta and serum free Protein S.This may be responsible for the increased risk of 
thrombosis associated with HIV infection as demonstrated by the prolonged ECLT in treatment naïve HIV subjects.The risk of thrombosis as measured by these biomarkers was 
reduced with the use ARVs.

282  Monocytes From Treated HIV1 Patients Release ROS Causing DNA Damage and CD4 Cell Loss 
Mehwish Younas1; Yea Lih Lin2; Christina Psomas3; Sandrine Gimenez1; Pierre Portales3; Jacques Reynes3; Philippe Pasero1; Pierre Corbeau1  
1Inst of Human Genetics, Montpellier, France; 2Inst de Genetique Humaine, Montpellier, France; 3Univ Hosp Montpellier, Montpellier, France
Background: Immune activation is a hallmark of HIV infection. Antiretroviral therapy reduces but doesn’t abolish it. Immune activation is linked to sub optimal immune response 
and to non-AIDS comorbidities, including various types of cancers. The aim of this project was to explore how immune activation could favor impaired CD4+ T cell restoration and 
oncogenesis.
Methods: We tested the capability of various populations of peripheral blood mononuclear cells (PBMC), isolated by cell sorting from 70 HIV-1 aviremic patients under 
antiretroviral therapy for at least two years to induce DNA damage in bystander primary fibroblasts (BJ cells) or PBMC. DNA damage was measured in immunofluorescence by 
looking for the formation of γH2AX, 53BP1, and 8-hydroxy-2-deoxyguanosine foci. Reactive oxygen species (ROS) production in patients monocytes and apoptosis induced in CD4+ 
T cells was quantified in flow cytometry after annexin-V and 2’,7’ –dichlorofluorescin diacetate (DCFDA) labeling, respectively.
Results: We observed that the PBMC from 38 out of 70 (54%) virologic responders induced gH2AX foci in bystander BJ cells. DNA double-strand breaks and DNA oxidation 
were detected in these BJ cells using anti-53BP1 and anti-8-hydoxy-2-deoxyguanosine, respectively. Positive and negative cell sorting provided evidence that among the HIV 
patients PBMC, the monocytes were responsible for this DNA damage. They cause DNA damage by secreting reactive oxygen species (ROS), since this effect was eliminated by the 
pretreatment of the monocytes with NADPH oxidase inhibitor Diphenyleneiodonium (DPI), or by the ROS scavenger N-acetylecysteine (NAC). Moreover, the intensity of the DNA 
damage induced by the monocytes in coculture was linked to the amount of ROS detected in these cells ex vivo by DCFDA staining (r =0.12±0.05, p ≤ 0.05). Monocytes also caused 
DNA damage in primary CD4+ T cells, thereby inducing apoptosis. Finally, the capability of the monocytes of HIV+ patient to damage DNA was inversely correlated with its CD4 
slope during treatment.
Conclusions: This study uncovers the genomic instability mediated by monocytes-derived ROS in about half of the aviremic patients under treatment. This genomic instability can 
lead to poor immune recovery and oncogenesis.
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283  Low ART Adherence Is Associated With Higher Inflammation Despite HIV Suppression 
Jose R. Castillo-Mancilla1; Todd T. Brown2; Kristine M. Erlandson1; Frank J. Palella3; Edward M. Gardner4; Bernard J. Macatangay5; Elizabeth Breen6; Lisa Jacobson2; Peter L. Anderson1; 
Nikolas I. Wada2  
1Univ of Colorado, Denver, CO, USA; 2Johns Hopkins Univ, Baltimore, MD, USA; 3Northwestern Univ, Chicago, IL, USA; 4Denver Hlth Med Cntr, Denver, CO, USA; 5Univ of Pittsburgh Sch of Med, 
Pittsburgh, PA, USA; 6Univ of California Los Angeles, Los Angeles, CA, USA 
Background: A significant proportion of virologically-suppressed HIV-infected individuals on antiretroviral therapy (ART) exhibit residual inflammation. It is unclear whether 
variable ART adherence, which could result in intermittent viral replication, partially explains this phenomenon. We aimed to determine if suboptimal ART adherence is associated 
with increased inflammation despite HIV suppression.
Methods: Longitudinal adherence data (4-day self-report) and serum concentrations of 24 biomarkers of inflammation and immune activation were measured at the same study 
visit in virologically-suppressed (<50 copies/ml) HIV-infected men in the Multicenter AIDS Cohort Study (MACS) from 1998 to 2009. We used generalized gamma regression to 
estimate the effect of <100% ART adherence on the concentrations of these biomarkers. We also categorized adherence using the clinically meaningful cutoffs of <85%, 85-99%, 
and 100%. Data are presented as percentage differences in biomarker concentrations across groups; we adjusted for multiple testing by controlling the false discovery rate at 5% 
using the Benjamini-Hochberg procedure.
Results: We studied 927 men (225 African American; 143 Hispanic) for a total of 2901 person-visits at which HIV viral suppression was documented. Median (range) age was 48 
(21-81) years. ART included PI-based (50%), NNRTI-based (46%) and NRTI-only (3%) regimens. Models were adjusted for covariates associated with both adherence and biomarker 
concentrations in univariate analyses: age, race, HCV co-infection, and depression. Individuals reporting <100% adherence had higher concentrations of pro-inflammatory 
cytokines and C-reactive protein compared to men reporting 100% adherence (Table, shaded column). Differences were significant at p<0.05 for six biomarkers, but only for TNF-α 
and IFN-γ after adjusting for multiple tests. Further evaluation of adherence sub-categories showed that, after controlling for multiple testing, significantly higher concentrations 
of four biomarkers were identified in individuals reporting <85% adherence (Table).
Conclusions: Suboptimal self-reported adherence was associated with higher concentrations of inflammatory biomarkers in virally-suppressed HIV-infected men. This suggests 
that adherence variations could have significant biological consequences beyond plasma HIV RNA suppression, possibly due to residual viral replication (i.e., below the limit of 
detection). Maximizing ART adherence could improve chronic inflammation and its deleterious long-term consequences.

 

284  Progesterone (P4) Indirectly Increases Susceptibility to HIV Within Genital Mucosa 
Jason Neidleman1; Joseph Chen2; Nargis Kohgadai2; Janis A. Müller3; Jeremy W. Martin1; Jan Münch3; Ruth M. Greenblatt2; Linda Giudice2; Warner C. Greene1; Nadia R. Roan2  
1Gladstone Insts, San Francisco, CA, USA; 2Univ of California San Francisco, San Francisco, CA, USA; 3Univ of Ulm, Ulm, Germany 
Background: HIV risk is linked to use of P4-based hormonal contraceptives. However, the molecular basis of how P4 increases susceptibility to HIV transmission in women is not 
well understood. Because the endometrium is a P4-responsive tissue in the female reproductive tract (FRT) and serves as a potential portal of entry for HIV, we hypothesized that 
P4 may increase vulnerability to HIV infection in the endometrium. Here, we assessed how P4 impacts the dominant cell types of this tissue, the endometrial epithelial cells (eEC) 
and underlying stromal fibroblasts (eSF), in the context of how they affect HIV infection of permissive cells.
Methods: Primary eSF and eEC were co-cultured in a transwell system, and the effects of estradiol (E2) alone or in the presence of P4 (E2P4) on permeability of eEC monolayers 
was assessed. Infection of eSF, eEC, and patient-matched PBMCs with HIV, with each type of cell 
on its own or upon co-culture, were conducted.
Results: Compared to E2, E2P4 increased permeability of eEC, suggesting that luminal contents 
have increased access to underlying eSF during the secretory phase when P4 levels are high. HIV 
did not infect eEC or eSF. However, eEC and eSF both markedly affected infection of co-cultured 
CD4+ T cells. Whereas eEC decreased HIV infection of CD4+ T cells by 80% (compared to CD4+ T 
cells alone), eSF increased infection rates up to 81-fold. Comparison of eEC and eSF by microarray 
revealed anti-HIV factors SLPI and b-defensin as the top differentially expressed genes, and SLPI 
production by eEC and not eSF was confirmed at the protein level. Mechanistic analysis of how eSF 
promote HIV infection of CD4+ T cells revealed two mechanisms: trans-infection of CD4+ T cells, 
and increasing permissivity of the co-cultured cells. Of significance for prevention strategies, 
eSF-mediated enhancement of HIV infection increases the IC50 of tenofovir.
Conclusions: These data lead to a model whereby in comparison to the lower FRT, which is 
subject to increased HIV susceptibility induced by sexual intercourse or ulcerative STDs, the upper 
FRT is prone to natural “cyclical susceptibility” via E2P4-induced permeability. Under conditions 
where P4 is high, the eEC layer is more permeable and HIV gains access to eSF, which promotes 
HIV infection of resident mucosal CD4+ T cells. This model may help explain why P4-based 
contraceptives are associated with higher HIV transmission risk in women, and suggest targeting 
the ability of eSF to enhance HIV infection as a new prevention approach.
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285  Seminal Plasma Induces Inflammation and Enhances HIV-1 Infection in Cervical Explants 
Andrea Introini1; Annelie Tjernlund1; Stéphanie Boström1; Bo Hejdeman2; Anna Gibbs1; Frideborg Bradley1; Kristina Broliden3  
1Karolinska Inst, Stockholm, Sweden; 2Södersjukhuset, Stockholm, Sweden; 3Karolinska Univ, Stockholm, Sweden 
Background: Exposure of the female genital mucosa (FGM) to semen induces a local inflammatory response, characterized by increased expression of pro-inflammatory 
cytokines and leukocyte infiltration. Although this phenomenon has long been reported in humans, its mechanisms and implications for susceptibility to HIV remain elusive. Here 
we validated an ex vivo model of coitus to study the effect of seminal plasma (SP) on HIV transmission to the FGM.
Methods: Specimens of cervix were obtained from hysterectomized patients (age 35-50). Samples of SP from healthy individuals (n=12) were pooled to replicate experiments. 
Polarized explants of ectocervical mucosa were exposed to SP diluted 1:1 or 1:3, or medium only, for 2, 4 or 12 hours, with or without the anti-inflammatory drug indomethacin. 
After washing, explants were cultured with medium for additional 12 hours. In situ apoptosis was evaluated using a TUNEL assay. Levels of protein and gene expression of pro-
inflammatory and growth factors were measured in medium and tissue respectively. The chemotactic effect of explant-conditioned medium on peripheral blood leukocytes 
was assessed with a transwell assay and flow cytometry. Explants exposed to SP were infected with the CCR5-tropic variant HIV-1BaL and viral replication was measured as p24gag 
concentration in culture medium.
Results: In comparison to control explants, exposure to SP resulted in: the absence or similar levels of apoptosis (n=3); increased levels of IL-1α, IL-6, TNF-α, CXCL1, CXCL8, CCL20, 
TGF-β1, CSF2, IL-7, and PTGS2 either as protein concentration in CM or gene expression, or both (n=7, p<0.05); 2-fold and 3-fold increased transmigration of neutrophils and 
monocytes respectively (n=4, p<0.05). Treatment with indomethacin did not affect the SP-induced changes in protein and gene expression. Explants exposed to SP productively 
supported HIV-1 replication, with a 2-fold increase in cumulative p24gag production over 18 days of culture compared to donor-matched untreated explants (n=5, p=0.06).
Conclusions: Exposure of human cervical explants to SP recapitulates the main features of the response occurring in the FGM upon coitus. The inflammatory nature of this 
response may explain the observed enhancement of HIV-1 replication. Our model can be implemented to investigate further the early molecular events underlying HIV-1 
transmission to the FGM, in order to develop prevention strategies that target other determinants of infection in addition to the virus.

286  The Effect of Condomless Receptive Anal Intercourse on the Rectal Mucosa in MSM 
Colleen F. Kelley1; Jing Yang1; Gregory Tharp1; Kirk A. Easley2; Mark Mulligan1; Patrick Sullivan1; Steven E. Bosinger3; Rama Amara3; for the Emory Center for AIDS Research  
1Emory Univ, Atlanta, GA, USA; 2Emory Univ Rollins Sch of PH, Atlanta, GA, USA; 3Yerkes Natl Primate Rsr Cntr, Emory Univ, Atlanta, GA, USA 
Background: Rectal HIV transmission is considerably more efficient than penile or vaginal exposure. However, it is not known how condomless receptive anal intercourse (CRAI) 
alters the rectal mucosal immune environment in HIV negative men who have sex with men (MSM).
Methods: HIV negative MSM (n=41; median age 28) engaging in CRAI with an HIV negative partner underwent rectal biopsy via rigid sigmoidoscopy at two time points separated 
by at least 8 weeks: 1. After abstaining from CRAI for > 72 hours and 2. After engaging in CRAI < 24 hours prior. Men who had never engaged in anal intercourse (n=21; median 
age 24) were enrolled as controls. Peripheral blood mononuclear cells (PBMCs) and rectal mucosal mononuclear cells (RMMCs) were isolated for immunophenotyping and mitogen 
(PMA/ionamycin) stimulation experiments. For flow cytometry data, differences between groups were analyzed with repeated measures analysis using linear mixed effects 
modeling. For a subset of MSM and controls, RNA was extracted from tissue biopsies for Illumina RNA-Seq and differential expression was assessed using DESeq2 algorithm.    
Results: In RMMCs, there were no differences between MSM and controls in the percentage of memory CD4+ cells that expressed CCR5 or Ki67; however MSM had lower overall 
mean (±SEM) expression of CD38 on CD4+ cells (38.0±2.5 vs. 49.4 ±3.5%; p=0.01). MSM had elevated levels of Ki67 on memory CD8+ cells (ln 1.4±0.1vs. 1.0%±0.2; p=0.03) 
and stimulated CD8+ cells had greater production of IFNγ (55.6±2.8 vs. 41.3%±4.0; p=0.005) and TNFα (40.0±2.4 vs. 31.9%±2.9; p=0.04) compared to controls. By RNA-Seq, 54 
genes were significantly different between MSM who abstained for >72 hours and controls; an additional 32 unique genes were differentially expressed in MSM <24 hours after 
CRAI compared to >72 hours (0.5>Fold-change<1.5; q<0.05).  Genes important in cell proliferation, tissue remodeling, and immune activation were upregulated among MSM. 
Conclusions: The rectal mucosa of MSM engaging in CRAI did not harbor higher levels of activated CD4+ cells (CD38+ or Ki67+) or CCR5 expression indicating no increase in 
HIV target cell availability.  However, elevated levels of CD8+ cell proliferation (Ki67+) and production of IFNγ and TNFα upon mitogen stimulation support a pro-inflammatory 
mucosal environment. Our data suggests that repeated exposure to gut microbes, lubricants, douching, and/or semen during CRAI is associated with a pro-inflammatory mucosal 
phenotype that may influence rectal HIV transmission.    

 

287  Reduced Peripheral a4ß7+ CD4+ T Cells Correlate With Mucosal CD4+ T Cell Loss in AHI 
Alexandra Schuetz1; Chayada Sajjaweerawan1; Nittaya Phanuphak2; Rungsun Rerknimitr3; Ponpen Tantivayakul2; Nitiya Chomchey2; Merlin L. Robb4; Robin Dewar5; Mark de Souza2; 
Jintanat Ananworanich6; for the RV254/SEARCH 010 and RV304/SEARCH 013 Study Groups  
1US AFRIMS, Bangkok, Thailand; 2SEARCH, Bangkok, Thailand; 3Chulalongkorn Univ, Bangkok, Thailand; 4US Military HIV Rsr Prog, Walter Reed Army Inst of Rsr, Silver Spring, MD, USA; 
5Frederick Cancer Rsr and Develop Cntr, Frederick, MD, USA; 6Military HIV Rsr Prog, Bethesda, MD, USA 
Background: Intestinal CD4+CCR5+ T cells are rapidly and profoundly depleted early during acute HIV infection (AHI) contributing to persistent systemic immune activation. The 
integrin homing receptor α4β7 is thought to play a major role in the propagation and dissemination of HIV-1. CD4+ T cells expressing high levels of α4β7 (α4β7hi) are CD45RO+ and 
also express high levels of CCR5 and activation markers. Due to the difficulty monitoring intestinal CD4+ T cells we evaluated α4β7 as a predictive marker for the loss of intestinal 
CD4+CCR5+ T cells during early AHI.
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Methods: Thirty-three subjects underwent phlebotomy and sigmoid biopsy at the time of AHI diagnosis. AHI was grouped using the fourth generation (4thG) immunoassay (IA) 
staging, with all stages being HIV RNA+ (Stage I: 4thGIA-/3rdGIA-; II: 4thGIA+/3rdG-; III: 4thGIA+/3rdGIA+). Of the 33 subjects 14 were 4thGI and 19 4thGIII. Multiparameter flow-
cytometry was performed to determine the frequency of mucosal CD4+CCR5+ T cells and the frequency of peripheral β7high CD4+ T cell subsets at the time of AHI diagnosis.
Results: During 4thGI the frequency of mucosal CD4+CCR5+ T cells and peripheral β7high CD4+ T cells remained comparable to HIV-uninfected subjects, however with progression 
of 4thG stage a significant decrease in frequency was observed (Table 1). The frequency of peripheral β7high CD4+ T cells correlated inversely with plasma (r=-0.52, p<0.001) and 
sigmoid (r=-0.36, p=0.03) HIV RNA and directly with the loss of mucosal CD4+CCR5+ T cells (r=0.36, p=0.02). Additionally, we observed a loss of peripheral central memory (CM; 
CD27+CD45RO+) CD4+ T cells expressing CCR5 and β7high during progression of AHI (Table 1). The frequency of CCR5+ β7high CM CD4+ T cells showed a strong direct correlation with the 
loss of mucosal CD4+CCR5+ T cells (r=0.44, p=0.008) and correlated inversely with plasma HIV RNA (r=-0.51, p=0.002). 
Conclusions: The loss of peripheral β7high CD4+ and CCR5+ β7high CM CD4+ T cell subsets closely paralleled the loss of mucosal CD4+CCR5+ T cells during early AHI. This is consistent 
with the hypothesis that α4β7 has a role in the selective depletion of mucosal CD4+ T cells, and indicates that monitoring β7high expression on peripheral blood CD4+ T cells could be 
a useful surrogate marker to estimate mucosal CD4+CCR5+ T cell loss. 

 

288  HIV Infections in Novel CD1a Cells From Human Vaginal Mucosa 
Victor Pena-Cruz1; Luis Agosto2; Hisashi Akiyama2; Jean-Robert Larrieux3; Rahm Gummuluru2; Manish Sagar1 
1Boston Univ, Boston, MA, USA; 2Boston Univ Sch of Med, Boston, MA, USA; 3Boston Med Cntr, Boston, MA, USA 
Background: Transfer across mucosal surfaces, such as the vaginal mucosa, account for the majority of new HIV-1 infections in the world.  The identity and susceptibility of 
potential target cells in the vaginal mucosa remain unclear.
Methods: Skin and vaginal cells were obtained from women undergoing elective reduction mammoplasties and vaginal repairs respectively.  Discontinuous density gradients 
were used to isolate epithelial and subepithelial cells, and anti-human CD1a magnetic beads were used to further purify the epithelial cells. Isolated cells were characterized 
using flow cytometry, electron-microscopy (EM) and Western blotting.  Ability of different CCR5 (R5) or CXCR4-using (X4) HIV-1 to fuse, integrate, and replicate in these cells was 
examined by using the BlaM-Vpr fusion assay, Alu-PCR integration,  and growth curves respectively.
Results: Similar to skin derived Langerhans cells (LCs), vaginal epithelium based cells expressed CD1a, CD1c and langerin but not DC-SIGN or CD14.  In contrast to skin LCs, vaginal 
epithelial cells, termed CD1a+ VDCs, either contained low numbers or no Birbeck Granules, a hallmark of all LCs.   HIV-1 YU-2 (R5) but not NL4-3 (X4) replicated in CD1a+ VDCs.  The 
CD1a+ VDCs expressed the CXCR4 receptor, and NL4-3 both fused and integrated in the CD1a+ VDCs.  Vaginal subepithelial tissue resident lymphocytes were CD69+ and displayed 
a memory phenotype.  Both YU-2 and NL4-3 replicated in vaginal lymphocyte cultures.  Interestingly, both NL4-3 and YU-2 replicated in CD1a+ VDCs exposed to virus, washed and 
co-incubated with vaginal sub-epithelial lymphocytes 3 days post-exposure.  
Conclusions: CD1a+ VDCs differentially support replication of CCR5- but not CXCR4-using HIV-1.  These unique CD1a+ VDCs are located at the portal of virus entry and are only 
susceptible to types of HIV-1 strains that initiate most infections, which suggests that CD1a+ VDCs are likely the earliest target cells for HIV-1 in the vaginal mucosa.

289  Influx of Th1 Cells in the Gut Mucosa Impairs the Homing of Th17 Cells Under cART 
Claire Loiseau1; Mary Requena2; Michelle Cazabat2; Nicolas Carrere2; Bertrand Suc2; Bruno Marchou2; Jacques Izopet2; Pierre Delobel2 
1INSERM 1043, Toulouse, France; 2CHU Toulouse, Toulouse, France 
Background: During HIV-1 infection, the integrity of the intestinal immune barrier is disrupted due to a deep depletion of CD4+ T cells in the gut, including Th17 cells, a T cell 
subset exerting a major role in antimicrobial immunity. Th17 cells traffick to the gut mainly along the CCR6-CCL20 axis. We previously established that despite effective cART, Th17 
cells homing to the small intestine mucosa is altered due to a reduced CCL20 production by enterocytes. A regulating loop occurs between IL-17 secretion, CCL20 production, and 
Th17 cells gut homing. The persistence of various inflammatory stimuli in the gut mucosa despite cART could contribute to a disequilibrium in the gut mucosa homeostasis. We thus 
assessed how Th1 cells could influence the homing of Th17 to the gut along the CCR6-CCL20 axis in this setting.
Methods: Duodeno-jejunal biopsies were obtained by endoscopy in 10 HIV-1-infected individuals and uninfected controls. HIV-1-infected individuals had plasma HIV-1 RNA <50 
copies/mL under cART for about 5 years. Their median blood CD4+ T cells count was of 668 cells/µL. Gut Th1 cells frequency was evaluated by flow cytometry and CXCR3+ cells 
frequency was determined by immunohistochemistry. The effect of IL-2 and IFN-γ on CCL20 expression was assessed in an ex-vivo model of human primary enterocytes cultured 
as a tight monolayer on transwells. To explore the impact of Th1 cells on CCL20 production, cocultures were done between the enterocytes and various proportions of Th1 and Th17 
cells placed in the bottom chamber of the transwells to mimic lamina propria-epithelium interactions. Th1 and Th17 cells were sorted from PBMCs by flow cytometry on the basis 
of their CD3+CD4+CXCR3+CCR4-CCR6- and CD3+CD4+CXCR3-CCR4+CCR6+CD161+  phenotype respectively . The expression of CCL20 by the enterocytes was evaluated by qRT-PCR and 
ELISA.
Results: In small intestine mucosa of HIV-1-infected individuals under effective cART, Th1 and CXCR3+ cells frequencies were significantly increased compared to uninfected 
controls (P <0.05). Ex-vivo on human primary enterocytes, both IL-2 and IFN-γ decrease CCL20 expression, by 2-fold and 6-fold, respectively. In coculture experiments, CCL20 
expression decreases as the Th1/Th17 ratio skews from Th17 to Th1 cells.
Conclusions: An influx of Th1 cells in the lamina propria of HIV-1-infected individuals despite effective cART could contribute to the reduced production of CCL20 by the 
enterocytes, then blunting the homing of Th17 cells to the gut.

290  Reduced Rectal HIV RNA After Peg-IFN-a2b Added to ART Together With ART Interruption 
Emmanouil Papasavvas1; Guobin Kang2; Livio Azzoni1; Faten Aberra3; Pablo Tebas3; Karam Mounzer4; Jay R. Kostman5; Douglas D. Richman6; Qingsheng Li7; Luis J. Montaner1 
1The Wistar Inst, Philadelphia, PA, USA; 2Univ of Nebraska, Lincoln, NE, USA; 3Univ of Pennsylvania, Philadelphia, PA, USA; 4Jonathan Lax Immune Disorders Treatment Cntr, Philadelphia, PA, 
USA; 5John Bell Hlth Cntr, Philadelphia, PA, USA; 6Univ of California San Diego, San Diego, CA, USA; 7Sch of Biological Scis and Nebraska Cntr for Virology, Univ of Nebraska, Lincoln, NE, USA 
Background: The effects of Peg-IFN-a2b immunotherapy on gut tissue HIV-1 RNA remain unknown. We hypothesized that in antiretroviral therapy (ART) chronically suppressed 
HIV-1+ individuals addition of Peg-IFN-a2b to ART, including of a short ART interruption (to induce HIV reactivation), would decrease rectal tissue HIV levels by triggering anti-HIV 
mechanisms.
Methods: 20 ART chronically suppressed (<50 copies/ml) HIV-1+ subjects received 20 weeks of Peg-IFN-a2b. ART was continued for the first 5 weeks, followed by a 4-week 
interruption, and resumption from week 9-20. Viral load (VL) and CD4+ T cell levels were monitored throughout the treatment. Parameters assessed at baseline (BL) and after 
20 weeks of treatment (EoT) included: a) immune activation markers (e.g. CD38, CD69, NKG2A, NKG2C, KIR) and IFN-responsive molecules (e.g. CD169, Tetherin) on cryopreserved 
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peripheral blood mononuclear cells (PBMC) by flow cytometry, b) soluble markers of immune activation (CD14, CRP, D-dimer, IL-6, CD163) in plasma by ELISA, and c) HIV RNA in 
rectal mucosa biopsies by in situ hybridization (confirmed by reverse transcriptase-ddPCR). Differences between BL and EoT were tested, using non-parametric Wilcoxon Sign-Rank 
test or paired t-tests, depending on data distribution. A p<0.05 was considered significant.
Results: 17/20 subjects completed the treatment; 3 subjects were withdrawn prematurely due to adverse event (AEs; neutropenia). 9/17 subjects had VL>50 copies/ml during 
ART interruption, returning to undetectable upon ART re-initiation. Coupled (BL-EoT) rectal biopsies were available for 15/17 subjects with 7 of them having detectable tissue in 
situ HIV RNA at BL. Of these, 7/7 had a decrease in tissue HIV RNA at EoT, with a complete loss of detectable tissue HIV RNA in 5/7. 1 subject had detectable tissue HIV RNA at EoT, but 
not at BL. We observed a decrease in CD4+ T cell count and an increase in CD4+ and CD8+ T cell activation (CD38, HLA-DR, PD1) and Tetherin expression between BL and EoT. Higher 
frequencies of CD56bright and lower of CD56dimCD16+ NKs at EoT were also found, as well as an increase in CD38 and NKG2A in both NK subsets. In the myeloid compartment, we noted 
an increase in CD169 and Tetherin, and in plasma levels of CD163. No changes in plasma CD14, CRP, D-dimer, or IL-6 were found.
Conclusions: 20 weeks of combined Peg-IFN-a2b+ART, including a 4-week ART interruption, result in a decrease in tissue HIV RNA and an increase in peripheral innate and 
adaptive immune activation.

291  Effect of Acute HIV Infection on CD4/CD8 Normalization After ART Initiation 
Thibaut Davy; Sonia Napravnik; Anna Cope; JoAnn D. Kuruc; Cynthia Gay; Joseph J. Eron  
Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA 
Background: Low CD4/CD8 ratios may increase risk of clinical events, and earlier antiretroviral therapy (ART) may lead to a higher likelihood of CD4/CD8 normalization. We 
estimated time to CD4/CD8 normalization following ART initiation and risk of mortality and serious clinical events among acutely and chronically infected patients.
Methods: Patients who achieved HIV RNA suppression within 1 year of ART initiation between 2000 and 2014, were included from the UNC CFAR HIV Clinical Cohort Study (chronic 
HIV infection, CHI) and the Acute HIV Infection Study (acute HIV infection, AHI). Normalization was defined as a ratio ≥1. Kaplan-Meier and multivariable Cox proportional hazards 
methods were used to model time from ART initiation to normalization and outcomes of interest, adjusting for baseline covariates.
Results: AHI patients (n=102) were younger and more likely men than CHI patients (n=545), (median 28 vs. 38 years old; 89% vs. 73%; both p<0.001). At ART initiation AHI versus 
CHI patients had higher CD4 (median 489 vs. 203 cells/mm3; p<0.001) and were more likely to have a normal CD4/CD8 ratio, 14% and 2%, respectively. 57% and 14% of AHI and 
CHI patients had normal ratios at 1 year of suppressive ART, respectively. Median times to normalization were 6, 16, 43, 51 and >125 months among AHI and CHI patients with ART 
initiation CD4>500, 350, 200-350 and <200 cells/mm3, respectively (log-rank p<0.001). In multivariable analyses AHI patients had shorter time to normalization (Hazard Ratio 
[HR]=2.7, 95% Confidence Interval [CI] 2.0-3.7), as did older patients and those with a higher CD4 (HR=1.14, 1.0-1.3 per 10 years; HR=1.3, 1.3-1.4 per 100 CD4). Among patients 
initiating ART with CD4>500, AHI patients also had shorter time to normalization with adjusted HR of 1.9 (1.2, 3.1). During 4,097 person-years of follow-up, 92 patients died. 
Having a normalized CD4/CD8 ratio at 1 year post-ART initiation had no apparent effect on all-cause mortality or a composite endpoint of serious non-AIDS clinical events and 
mortality (HR=0.8, 0.4-1.8; HR=1.1, 0.6-2.0; respectively).
Conclusions: CD4/CD8 normalization occurred earlier among AHI versus CHI patients but early normalization did not appear to predict mortality and serious non-AIDS events 
using a stringent criterion for normalization. The effect of longitudinal CD4/CD8 ratios on serious clinical events among patients on suppressive ART is important to evaluate given 
proposed hypotheses of an association with immune activation and immunosenescence.

292  Acute HIV Treatment Reverses CD8 T Cell Activation, Exhaustion, and Apoptosis 
Jessica Eagar1; Sarah D. Sterrett1; Nilesh Amatya2; Anju Bansal1; Steffanie Sabbaj3; Katharine J. Bar4; Sonya L. Heath1  
1Univ of Alabama at Birmingham, Birmingham, AL, USA; 2Univ of Pittsburgh, Pittsburgh, PA, USA; 3Univ of Alabama at Birmingham, Birmingham, AL, USA; 4Univ of Pennsylvania, 
Philadelphia, PA, USA 
Background: Despite viral suppression with cART, persistent inflammation contributes to pathogenesis and morbidity. We hypothesized that treatment during acute HIV 
infection (AHI) with an integrase inhibitor based regimen would decrease cellular activation, exhaustion, and apoptosis compared with subjects treated in chronic infection.
Methods: Subjects identified in AHI (n= 18, Fiebig stages I-IV), were treated with tenofovir/emtricitabine and either raltegravir (RAL) or efavirenz (EFV). Matched chronically 
HIV infected subjects (CHI) (n=25) served as controls. Using flow cytometry, we measured surface expression of markers of activation (CD38), exhaustion (PD-1, CD160, CD244), 
senescence (CD57), pro-survival (Bcl-2) and apoptosis (cleaved-caspase-3) on CD8 T cells pre- and post-treatment. Comparisons were made within groups (Wilcoxon rank) and 
between groups (Mann-Whitney test), p< 0.05 denoted by *.
Results: Treatment in both AHI and CHI cohorts significantly reduced the frequency of activated CD38+ CD8 T cells (acute pre ART and virally suppressed (VS): 28% vs 6.3%,*, 
chronic 24% vs 17%,*), and, VS AHI had lower frequency compared with VS CHI (6.3% vs 17%,*). Treatment also reduced some markers of exhaustion, reducing the frequency of 
PD-1hi CD8 T cells in both groups (AHI 5.6% vs 2.3%,*, CHI 11% vs 7.1%,*), with greater reduction in VS AHI (VS AHI 2.3% vs VS CHI 7.1%,*). Treatment in both AHI and CHI reduced 
the frequency of apoptotic CD8+ T cells (CC-3hi/Bcl-2lo) (AHI 8.7% vs 2.9%,*,CHI 8.3% vs 5.2%,*), with greater reduction in VS AHI (VS AHI 2.9% vs VS CHI 5.2%,*).  Despite 
early treatment, viral suppression in AHI did not impact expression of CD160, CD57, or CD244.  Enumeration of memory markers (naïve, central (CM) and effector memory (EM)) 
demonstrated that AHI treatment resulted in fewer CD8 T EM populations when compared to CHI (4.9% vs 32%,*), but did not impact naïve or CM.
There was a trend to faster time to undetectable VL in the RAL vs EFV arm. No differences were observed in immune parameters between RAL vs EFV groups. Treatment in AHI 
resulted in more subjects achieving normal CD4% (AHI 85% vs CHI 22%,*) and CD4/CD8 ratios of >1 (AHI 95% vs CHI 60%,*). 
Conclusions: Treatment during acute HIV reverses some measures of immune inflammation, including CD8 T cell activation (CD38), exhaustion (PD-1), and apoptosis (CC-3hi/
Bcl-2lo) and results in more robust immune recovery. These data reinforce that early identification and treatment are warranted to improve clinical outcomes.

293  Inflammatory Biomarker Changes After Antiretroviral Treatment (ART) Initiation 
Konstantia Angelidou1; Peter W. Hunt2; Alan Tenorio3; Alan L. Landay4; Cara Wilson5; Benigno Rodriguez6; Steven G. Deeks2; Ronald Bosch1; Michael M. Lederman7  
1Harvard Sch of PH, Boston, MA, USA; 2Univ of California San Francisco, San Francisco, CA, USA; 3GSK, Research Triangle Park, NC, USA; 4Rush Univ, Chicago, IL, USA; 5Univ of Colorado Hosp, 
Aurora, Aurora, CO, USA; 6Case Western Reserve Univ Sch of Med, Cleveland, OH, USA; 7Case Western Reserve Univ, Cleveland, OH, USA 
Background: Inflammatory cytokine levels pre- and one year post-ART were associated with incident non-AIDS events after one year in a nested case-control study of ACTG 
A5001. We examine changes in biomarkers after ART initiation.
Methods: Stored plasma from pre-ART (Y0), year 1 (Y1) and at the visit preceding an event was tested for inflammatory biomarkers (IL-6, sTNFR-I, sTNFR-II, sCD14, D-dimer) in 142 
cases (non-accidental non–AIDS death, MI, stroke, non–AIDS malignancy, serious bacterial infection) and 302 matched controls. Unadjusted and partial Spearman correlations 
evaluated among controls the associations between levels and changes of biomarkers with pre-ART factors: HIV-1 RNA (VL), CD4, CD4:CD8 ratio, CD8, age, waist-hip ratio (WHR). 
Associations of biomarker changes with non-AIDS events were evaluated by conditional logistic regression.
Results: Median pre-ART age was 44 years; 85% were male; median Y0 CD4 215 cells/mm3 and VL 64,371 copies/mL. Among controls: Higher biomarker levels at Y0 and Y1 (except 
for Y1 D-dimer) correlated with higher Y0 VL (p<0.05) and lower Y0 CD4 (p<0.05). All biomarkers declined from Y0 to Y1 (p<0.0001). Declines between Y0 and Y1 were greater 
for high Y0 VL (p<0.002) (Table), low Y0 CD4 (p<0.001) [even after Y0 VL adjustment] and low Y0 CD4:CD8 (p<0.001) [even after Y0 VL adjustment]. Older participants had greater 
declines for sTNFR-II, sCD14 and D-dimer from Y0 to Y1 (p<0.04). Those with higher WHR had greater declines in sCD14 and D-dimer from Y0 to Y1 (p<0.01). Though higher Y1 
levels for all biomarkers were significantly associated with incident non-AIDS events (cases vs controls), greater declines in biomarkers at Y1 showed no significant associations. 
Cases, however, had significantly greater increases in all biomarkers from Y1 to the visit preceding the event (p<0.02).
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Conclusions: Soluble inflammatory biomarkers decreased after 1 year of ART and subsequently remained mostly stable in controls; greater increases in cases prior to a non-AIDS 
event may reflect subclinical disease processes. Controls with greater pre-ART VL levels or lower pre-ART CD4 levels had higher biomarker levels at year 1 after ART initiation while 
also experiencing the greater biomarker declines in the first year of ART. Results support earlier initiation of ART in HIV+ infected adults.

 

294  Increased Innate Function Following HIV-1 Suppression Is Linked to Epigenetic Changes 
Eileen P. Scully1; Ainsley Lockhart2; Wilfredo Garcia-Beltran2; Christine D. Palmer2; Chelsey Musante2; Eric S. Rosenberg1; Todd M. Allen2; J. Judy Chang3; Ronald Bosch4; Marcus Altfeld5 
1Massachusetts General Hosp, Boston, MA, USA; 2Ragon Inst of MGH, MIT, and Harvard, Cambridge, MA, USA; 3Doherty Inst for Infection and Immunity, Univ of Melbourne, Melbourne, 
Australia; 4Harvard Sch of PH, Boston, MA, USA; 5Heinrich Pette Inst, Hamburg, Germany 
Background: HIV-1 infection leads to both profound immune suppression and pathologic inflammation. While adaptive immune dysfunction has been extensively studied, less 
is known about innate immunity in the context of HIV-1. Based on the broad pathogen susceptibility in progressive HIV-1, we hypothesized that there would be aberrant innate 
responses. We tested innate function and investigated the underlying molecular mechanisms, analyzing subset distribution, transcription factor translocation, and epigenetic 
modifications.
Methods: Pre and post-antiretroviral therapy (ART) peripheral blood mononuclear cells from HIV-1 infected subjects were tested for ex vivo responses to a panel of innate stimuli 
(TLR2, TLR4, Dectin-1, and NOD) by culture supernatant analysis and intracellular cytokine staining (ICS). Cell activation and subsets and plasma levels of cytokines, sCD163, 
LPS, and sCD14 were measured. Associations between innate responses and plasma factors were assessed using resampled Spearman correlations and generalized estimating 
equations to account for repeated sampling. Monocytes were tested for NFκB nuclear translocation, and epigenetic modifications at the TNFα promoter were investigated by 
chromatin immunoprecipitation (ChIP) qPCR.
Results: Declining viral load correlated with increasing magnitude of monocyte and mDC responses to innate stimuli. This inverse relationship with viral load was most striking for 
TLR4(LPS) stimulation; culture supernatant: TNFα r=-0.37 (p<0.01),  ICS: monocyte TNFα r=-0.57, mDC TNFα r=-0.54, mDC IL-1β r=-0.58, (p<0.001 for all). There was no difference 
in monocyte subset distribution or in baseline or LPS-induced nuclear translocation of NFκB between the pre and post-ART samples. In contrast, histone 4 acetylation and H3K4 
trimethylation increased after viral suppression, connoting a poised transcriptional status.
Conclusions: Suppression of HIV-1 viral load with ART correlated with increased ex vivo innate immune responses. The altered monocyte function was not associated with subset 
redistribution or changes in NFκB signaling, but was associated with epigenetic modifications at the TNFα promoter. The high viral load environment conditions an epigenetic 
program associated with decreased innate function that is reversed with virus suppression.  Further work is warranted to elucidate additional epigenetic determinants of innate 
immune deficiency and excessive inflammation in HIV-1 infection and their functional recovery following viral control.

295  Inhibition of P2X7 Enhances T-Cell Potential of CD34 in HIV+ c-ART Nonresponders 
Inna Menkova-Garnier1; Clarisse Benne1; Hakim Hocini2; Pascaline Tisserand2; Constance Delaugerre3; Emile Foucat4; Laure Bourdery4; Yves Lévy1; Jean-Daniel Lelièvre1 
1Inst Mondor de Recherche Biomédicale INSERM U955, Univ Paris Est Créteil, Créteil, France; 2Inst Mondor de Recherche Biomédicale INSERM U955, Vaccin Rsr Inst (VRI), Créteil, France; 3Hosp 
Saint Louis et Univ Paris Diderot, Paris, France; 4Univ Paris Est-Créteil, Créteil, France 
Background: Although many factors are known to limit CD4 T-cell recovery during HIV infection, the impact of alteration in T-cell lymphopoiesis remains poorly understood. 
We hypothesize that deficient T-cell differentiation from CD34 hematopoietic progenitors (HP) could, at least partially, explain poor CD4 levels restoration under c-ART in HIV+ 
patients.
Methods: PBMC were obtained from HIV+ immune responders under c-ART (IR, n=16, CD4=1086/mm3, CD4/CD8=1.7) and HIV+ c-ART nonresponders (INR, n=16, CD4=380/
mm3, CD4/CD8=0.58) followed in CHU Henri Mondor (Creteil, France) and from HIV- controls (n=18, CTS, Creteil). Ethical committee approval and written informed consent from all 
subjects were obtained before study initiation. T-cell precursor’s frequency was determined using limiting dilution assay (LDA) on coculture of HP on OP9-DLL1 cell line. LDA results 
were generated using ELDA webtool. Flow cytometry analysis was performed on LSR2 cytometer, and FlowJo v8.2. Statistical analyses were performed using appropriate test in 
Prism software.
Results: We have previously shown a specific T-cell, but not B-cell differentiation impairment in CD34 HP from INR patients (see table 1). Now we extended our knowledge by 
demonstrating that CD34 HP from INR appeared extremely sensitive in regard of extracellular ATP known to induce caspase-1 mediated pytoptosis. We found abnormally high 
P2X7 levels (ATP recognition) and absent CD73 (ATP hydrolysis) expression. Importantly, caspase-1 inhibitor, VX-765, disturbed normal lymphopoiesis in vitro, thus P2X7 antagonist, 
PPAD, restored T-cell lymphopoiesis in INR: T-cell frequency of 1/314.7 (1/186.3-532.3) without PPAD vs 1/145.3 (1/98.3-214.7) with PPAD (p<0.05). Transcriptomic analysis 
revealed a general alteration in cellular death pathway in INR as compared with IR individuals.
Conclusions: Our results suggest that CD34 HP from INR are more prone to cellular death via extracellular ATP that affects normal T-cell lymphopoiesis and impacts CD4 T-cell 
restoration under c-ART. Currently we are evaluating reasons of this dysregulation and possible ways to interfere with it in therapeutic perspective. Such complementary to c-ART 
strategies might dramatically improve outcomes in treated immune nonresponders.
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296  Maraviroc and Immune Recovery in Advanced AIDS (CD4 <100) 
Pablo F. Belaunzarán-Zamudio1; Livio Azzoni2; Juan Sierra-Madero3; Yanink Caro- Vega4; Irini Sereti5; David H. Canaday6; Brian Clagget7; Benigno Rodriguez8; Ian M. Sanne9; Michael 
M. Lederman7 
1Inst Nacional de Ciencias Médicas y Nutrición Salvador Zubirán, Tlalpan, Mexico; 2The Wistar Inst, Philadelphia, PA, USA; 3Natl Inst of Med Scis and Nutrition Salvador Zubirán, Mexico City, 
Mexico; 4Inst Nacional de Ciencias Médicas y Nutrición, Salvador Subirán, Mexico, Mexico; 5NIH, Bethesda, MD, USA; 6Cleveland VA Med Cntr, Cleveland, OH, USA; 7Case Western Reserve Univ, 
Cleveland, OH, USA; 8Case Western Reserve Univ Sch of Med, Cleveland, OH, USA; 9Univ of the Witwatersrand, Wits Hlth Consortium, Johannesburg, South Africa 
Background: In the CADIRIS trial 276 ART naïve patients with CD4 <100/uL were randomized to receive maraviroc (MVC) or placebo added to a standard ART regimen to evaluate 
the effects of CCR5 antagonism on occurrence of IRIS. No effect was demonstrable (Sierra-Madero Lancet HIV 2014). This substudy reports dynamics of phenotypic and functional 
cellular restoration upon viral suppression with or without CCR5 blockade. 
Methods: Flow cytometry was used to characterize the maturation phenotype, CCR5 expression and activation status of circulating T cells at weeks 0,4,12,24 and 48. CD4 and CD8 
T cell reactivity with peptides of CMV, MTb and Staphylococcal enterotoxin B was assessed by intracellular expression of IFNγ, TNFα and CD40 ligand at weeks 0, 4 and 12.
Results: Forty patients were studied (MVC=22; placebo=18). MVC selectively retained CCR5+ CD4 and CD8 T cells in circulation as these proportions increased significantly during 
the first 4 weeks of  MVC but not placebo (18.4% vs 1%, p<0.001 and 23.7% vs -4.3%, p<0.001). This increase was transient, and after week 12 the proportions of CCR5-expressing 
cells decreased in both arms, but subjects in the MVC group retained  significantly higher rates of CCR5+ CD4 and CD8 cells at later time points. CD4 and CD8 T cell maturation 
subset numbers were similar in the treatment arms. The proportion of activated  (CD38+ and HLA-DR+) CD4 and CD8 lymphocytes increased more at Week 4 in patients receiving 
MVC (10.6% and 6%) versus those receiving placebo (1.3% and -7.6%, p=0.04 and p=0.007). These proportions fell in both treatment arms thereafter.  Mycobacterial responses 
were negligible throughout the study, but subjects on MVC had marginally CD8 cellular responses to SEB at weeks 4 (9.5% CD8 cells expressed IFNα in placebo and 17.4% in MVC, 
p=0.032) and 12 (9.2% CD8 cells expressed IFNα in placebo and 17.8% in MVC, p=0.032). 
Conclusions: During ART administration in advanced AIDS, MVC selectively retained in circulation CCR5+ CD4+ and CD8+ T cells without affecting antigen-specific T-cell 
responses. Sustained increases in circulating CD8 T cell counts were observed in the MVC arm but treatment had no effect on the occurrence of IRIS

297  Transcriptomic Signature of Atorvastatin Response Among ART-Treated Adults in Africa 
Damalie Nakanjako1; Khader Ghneim2; Isaac Ssinabulya1; Rose M. Nabantanzi3; Lois Bayigga1; Agnes Kiragga4; Harriet Mayanja-Kizza1; Moses R. Kamya; Andrew Kambugu4; Pontiano 
Kaleebu5; Alison M. Elliott6; Rafick Sekaly7 
1Makerere Univ Coll of Hlth Scis, Kampala, Uganda; 2Case Western Reserve Univ, Ceveland, OH, USA; 3Coll of Hlth Scis, Makerere Univ, Kampala, Uganda; 4Infectious Diseases Inst, Kampala, 
Uganda; 5Med Rsr Council/Uganda Virus Rsr Inst Uganda Rsr Unit on AIDS, Entebbe, Uganda; 6Med Researh Council/Uganda Virus Rsr Inst, Entebbe, Uganda; 7Case Western Reserve Univ, 
Cleveland, OH, USA 
Background: Inflammation is a hallmark of chronic HIV disease. Persistent immune activation was associated with suboptimal CD4 count recovery despite four years of 
suppressive antiretroviral therapy (ART), and has been associated with increased risk of cardiovascular disease and mortality among ART-treated HIV-infected adults. To 
understand the pathways affected by atorvastatin (ATV) adjunct therapy, which has immune activation properties, we examined the effect of ATV on gene expression among ART 
suboptimal immune responders.
Methods: Within a randomized, double-blind cross-over trial of atorvastatin adjunct therapy among suboptimal immune responders to ART (NCT01766076), paxgene samples 
were collected from suboptimal immune responders (SO-IR): patients with CD4 count increase <300 cells/µl (difference between pre-ART CD4 count and CD4 count after seven 
years of suppressive ART) before and after use of atorvastatin 80mg daily for 12 weeks. Using microarrays, atorvastatin responders (ATV-R): patients that had the highest reduction 
in immune activation [CD4+HLA+CD38+ expression] from week 0 to week 12 of atorvastatin in the parent study were compared with atorvastatin non-responders (ATV-NR): 
patients with the least reduction in immune activation after week 12. DEG analysis of the top 50 genes and top 50 ISG genes associated with interferon were analyzed. Network 
inference was done using geneMania algorithm, followed by linear regression analysis using clinical parameters and pathway analysis.
Results: Atorvastatin downregulated the inflammatory genes IL18, IL16 IFN, ATF3, MED14 and IFNA21 among six ATV-R which remained up-regulated in four ATV-NR. Pathways 
that were down-regulated by ATV-responders include: NF-KAPPAB signaling, NOTCH signaling, TWEAK signaling, RAN signaling, IL-9 signaling, role of Jak1, Jak2, tyk2 in interferon 
signaling, and role of NFAT in regulating immune response. We demonstrated that NF kappa B genes were significantly upregulated among 17 SO-IR to ART when compared with 
19 ART-responders (patients with CD4 increase>500 cells after seven years of ART). Upregulation of inflammatory pathways was significantly associated CD4 and CD8 activation 
levels.
Conclusions: Atorvastatin downregulates inflammatory genes among suboptimal immune responders to suppressive antiretroviral therapy. Transcriptomic signature of 
atorvastatin response could be used to assess the effects of atorvastatin when used as adjunct therapy for ART-treated HIV-infected individuals.
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298  ACE-Inhibitors to Decrease Lymphoid Fibrosis and the Size of the Latent Reservoir 
Leslie R. Cockerham1; Ma Somsouk2; Sunil K. Joshi3; Sharon R. Lewin4; Steven A. Yukl3; Ajantha Rhodes5; Elizabeth Sinclair2; Marc Hellerstein6; Steven G. Deeks2; Hiroyu Hatano2  
1Med Coll of Wisconsin, Milwaukee, WI, USA; 2Univ of California San Francisco, San Francisco, CA, USA; 3San Francisco VA Med Cntr, San Francisco, CA, USA; 4Doherty Inst for Infection and 
Immunity, Univ of Melbourne, Melbourne, Australia; 5Univ of Melbourne, Melbourne, Australia; 6Univ of California Berkeley, Berkeley, CA, USA 
Background: In HIV infection, lymphoid architecture is disrupted by fibrosis and this persists during antiretroviral therapy (ART). The role of anti-fibrotic agents in HIV-infection is 
therefore an area of active investigation. Studies have shown that ACE inhibitors have anti-fibrotic properties through inhibition of transforming growth factor-β1. We completed a 
randomized, placebo-controlled, pilot study to assess whether the addition of lisinopril to ART reverses fibrosis in gut-associated lymphoid tissue (GALT), and whether this leads to 
more effective host immune responses and reduction of the latent reservoir. 
Methods: Thirty HIV-infected individuals on ART (<75 copies/mL) for ≥1 year were randomized to lisinopril 20mg daily or matching placebo for 24 weeks. All subjects were 
male. Enrollment was stratified by CD4+ T cell counts of <350 cells/mm3 (non-responders, NRs) and ≥ 350 cells/mm3 (immunologic responders, IRs). The primary end point 
was the change in collagen turnover in rectal biopsies from baseline. Heavy water labeling was used to quantify a fractional synthesis rate of collagen in GALT using liquid-
chromatography-mass spectrometry.  Secondary outcomes included the change in: 1) CD4+ and CD8+ total Gag-specific responses (IFN-γ, IL-2, TNF- α, or CD107a) in GALT and 
peripheral blood mononuclear cells (PBMCs); 2) the percentage of CD38+HLA-DR+ CD4+ and CD8+ T cells in GALT and PBMCs; and 3) HIV RNA and DNA levels in GALT and PBMCs. 
Levels were compared using the Wilcoxon rank sum test.
Results: Collagen turnover rates did not differ significantly between the two treatment arms. The addition of lisinopril did not have a significant effect on the change in CD4+ and 
CD8+ Gag-specific responses, T cell activation, or in the levels of HIV RNA or DNA in either GALT or PBMCs. Likewise, no difference was obsrved between IRs and NRs in the response 
to lisinopril. NRs did have increased levels of CD38+HLA-DR+ CD4+ and CD8+ T cells in GALT at baseline compared to IRs (CD4: 14.8% vs 8.2%, p=0.008; CD8: 28.6% vs 19.7%, 
p=0.09). CD4+ T cell activation in GALT correlated negatively with peripheral CD4+ T cell count (rho= -0.47, p=0.009). 
Conclusions: Treatment with lisinopril for 24 weeks in HIV-infected adults did not result in a significant change in collagen turnover, HIV-specific responses, T cell activation or HIV 
RNA or DNA in either GALT or PBMCs. Further study is needed to see if anti-fibrotic agents may be useful in reversing lymphoid fibrosis and reducing the size of the HIV reservoir.

299  Distinctive Dynamics of Phenotypic Cellular Restoration in IRIS 
Pablo F. Belaunzarán-Zamudio1; Livio Azzoni2; David H. Canaday3; Yanink Caro- Vega4; Brian Clagget5; Benigno Rodriguez6; Juan Sierra-Madero7; Ian M. Sanne8; Irini Sereti9; Michael 
M. Lederman5  
1Inst Nacional de Ciencias Médicas y Nutrición Salvador Zubirán, Tlalpan, Mexico; 2The Wistar Inst, Philadelphia, PA, USA; 3Cleveland VA Med Cntr, Cleveland, OH, USA; 4Inst Nacional de 
Ciencias Médicas y Nutrición, Salvador Subirán, Mexico, Mexico; 5Case Western Reserve Univ, Cleveland, OH, USA; 6Case Western Reserve Univ Sch of Med, Cleveland, OH, USA; 7Natl Inst of Med 
Scis and Nutrition Salvador Zubirán, Mexico City, Mexico; 8Univ of the Witwatersrand, Wits Hlth Consortium, Johannesburg, South Africa; 9NIH, Bethesda, MD, USA 
Background: IRIS is a common and potentially fatal complication of ART initiation in advanced AIDS; its immunopathogenesis remains poorly understood. While the clinical 
manifestations and underlying pathogenic mechanisms might vary for each IRIS-associated-pathogen, some studies suggest common inflammatory mechanisms. Here, we 
characterize the dynamics of lymphocyte maturation phenotypes, CCR5 expression and activation status of circulating T cells in patients who did and didn’t develop IRIS. 
Methods: Lymphocyte phenotypes were monitored at baseline and weeks 4,12, 24 and 48 by flow cytometry on cryopreserved PBMC obtained from 40 patients initiating ART plus 
maraviroc or placebo in a substudy of the CADIRIS trial. 
Results: Randomization to maraviroc had no effect on occurrence of IRIS. Twelve (30%) subjects developed IRIS. Patients with IRIS had a significantly greater CD4 cell increase 
at Weeks 4, 12 and 24 that were mostly effector memory (EM) cells. EM numbers were greater in IRIS patients than those without IRIS at weeks 4 (13168/mL vs 6308, p = 0.01), 
12 (13,274 vs. 8415, p = 0.027) and 24 (15281.4 vs. 6960.8, p < 0.001). Thereafter EM numbers fell and were comparable in the groups at week 48. No differences were observed 
in naïve (N), Central Memory (CM) and Terminally Differentiated (TD) CD4 cells. The proportion of activated (CD38+DR+) CD4+cells also increased more during the first 4 weeks 
in patients with IRIS than in patients without (+12.6% vs. 3.2%, p = 0.04), and were significantly different at week 4 (45.9% vs. 37.2%, p=0.05).  Also,  a higher proportion of 
the CD4+ EM cells in patients with IRIS expressed activation markers (CD38+DR+) than was seen in patients without IRIS (+12.9 vs. +3.03%, p=0.08), but no differences were 
observed for other CD4 maturation subtypes. There were no differences in the proportion of CD4+ and CD8+ T cells expressing CCR5 by group at any time point perhaps reflecting 
the failure of maraviroc to affect IRIS occurrence. Absolute CD8 cells, CD8 maturation subtypes and activated maturation subtypes declined throughout the study in both groups 
similarly. 
Conclusions: These results suggest that that activated CD4 effector memory cells might participate in the immunopathogenesis of IRIS. 
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300LB  Only T-Cell Responses to Nef/Tat/Rev Correlate With Infected Cell Frequencies on ART 
Allison Thomas1; John W. Mellors2; Rajesh Gandhi3; Deborah McMahon2; Joseph J. Eron4; Ronald Bosch5; Christina Lalama6; Joshua Cytkor2; Bruce D. Walker7; Brad Jones1  
1George Washington Univ, Washington, DC, USA; 2Univ of Pittsburgh, Pittsburgh, PA, USA; 3Massachusetts General Hosp, Boston, MA, USA; 4Univ of North Carolina at Chapel Hill, Chapel Hill, 
NC, USA; 5Harvard Univ, Boston, MA, USA; 6Harvard Sch of PH, Boston, MA, USA; 7Ragon Inst of MGH, MIT, and Harvard, Cambridge, MA, USA 
Background: HIV-specific CD8+ T-cell responses limit viral replication in untreated infection. After initiation of antiretroviral therapy (ART), these responses decay, and the 
viral reservoir that persists is commonly considered to be invisible to CD8+ T-cells. We hypothesized that HIV antigen recognition may persist in ART-treated individuals, due to 
low-level or episodic protein expression. We reasoned that the ‘early’ HIV gene products Nef, Tat, and Rev would have lower barriers to expression than the Rev-dependent late 
gene products. Ongoing recognition of HIV antigens in ART-treated individuals could manifest as associations between T-cell responses and either numbers of infected cells (cell 
associated HIV DNA), or residual HIV RNA expression (cell-associated or cell-free).
Methods: We performed IFN-gamma ELISPOT assays with peptide pools spanning: i) Gag ii) Env iii) Pol iv) Nef,Tat,Rev v) Vif,Vpr,Vpu vi) CMV-pp65 in cross-section on PBMC from a 
cohort of 99 individuals suppressed on ART (<50cp/mL HIV RNA), for a median of 6.8 years (ACTG HIV Reservoirs Cohort Study, A5321). Cell associated HIV DNA and RNA, and plasma 
HIV RNA were measured by qPCR. 
Results: HIV-specific T-cell responses were primarily directed against Gag, Pol, and Nef/Tat/Rev with mean±SD values of 171±271, 295±282, and 124±205 SFU/106 cells, 
respectively. We observed a modest but significant correlation between the magnitude of the Nef/Tat/Rev-specific T-cell response and cell-associated HIV DNA (Spearman 
p=0.026, r=0.23). No correlations were observed between T-cell responses to other HIV antigens and HIV DNA. Nef/Tat/Rev-specific T-cell responses did not correlate with pre-ART 
plasma HIV RNA or CD4 counts. T-cell responses to HIV antigens did not correlate with cell-associated or plasma HIV RNA.
Conclusions: These results suggest that ongoing Nef, Tat, and/or Rev expression in ART-treated individuals drives preferential maintenance of T-cells reactive to these proteins. 
We did not observe evidence for interactions between T-cells targeting other HIV gene products and the viral reservoir. The direct correlation between Nef/Tat/Rev-specific 
T-cell responses and proviral DNA levels suggests that ongoing recognition of infected cells by these T-cells may occur in ART-treated individuals, but that this does not result in 
efficient elimination.  Strategies to enhance the functionality of Nef/Tat-Rev-specific T-cell responses may facilitate reductions in the reservoir even without the addition of latency 
reversing agents. 
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301  Oral PrEP Enhances Genital HIV-Neutralizing IgA in HIV-1 Exposed Seronegative Women 
Jennifer M. Lund1; Kristina Broliden2; Maria N. Pyra3; Katherine K. Thomas3; Deborah Donnell4; Elizabeth Irungu5; Timothy R. Muwonge6; Nelly R. Mugo5; Jared M. Baeten3; Jairam R. 
Lingappa3  
1Fred Hutchinson Cancer Rsr Cntr, Seattle, WA, USA; 2Karolinska Univ, Stockholm, Sweden; 3Univ of Washington, Seattle, WA, USA; 4SCHARP, Fred Hutchinson Cancer Rsr Cntr, Seattle, WA, USA; 
5Kenya Med Rsr Inst, Thika, Kenya; 6Makerere Univ Coll of Hlth Scis, Kampala, Uganda 
Background: Several clinical trials have reported efficacy of pre-exposure prophylaxis (PrEP) with antiretroviral drugs against sexual HIV-1 transmission. Non-human primate 
studies have found that SIV-1 exposure during PrEP can induce adaptive immunity in the absence of productive infection. We evaluated cervicovaginal IgA in female study 
participants on PrEP and placebo, and examined whether responses persist or wane after discontinuation of PrEP.
Methods: Cervicovaginal swab samples were collected from a subset of 99 HIV-1 uninfected women participating in the Partners PrEP Study (a clinical trial of tenofovir-DF based 
oral PrEP versus placebo in HIV-1 uninfected East Africans). An HIV-1 exposure risk score was calculated from longitudinal data including unprotected sex frequency and plasma 
HIV-1 RNA level of the HIV-infected stable partner; a 1-unit increase in exposure score indicates a 2.7-fold increased risk of infection. Total IgA1 was extracted from swabs, and 
tested for anti-HIV-1 functional activity in a PBMC-based HIV-1 neutralizing assay.  Positive IgA neutralization was defined as neutralization at >90% in duplicate wells.
Results: Among 99 samples processed, 40 were from women on PrEP, 45 at 2 months post-PrEP (32 of these paired with on treatment), and 14 on placebo. PrEP and placebo 
recipients were comparable by age and HIV-1 exposure. Twenty percent of women on PrEP had HIV-1-neutralizing IgA, versus 9% in the post-treatment group, and 0% in the 
placebo group. Women on PrEP had a 29%-point increase in level of neutralization compared to those on placebo (p=0.006). Women off-PrEP also had a significant though smaller 
increase of 22%-point compared to placebo (p=0.03). We also examined the effect of HIV-1 exposure on the level and presence of HIV-neutralizing IgA: each unit increase in the 
HIV-1 exposure risk score was associated with a 5% increase in level of HIV-neutralization (p=0.04), or with 47% higher odds of neutralizing both wells at >90% (OR = 1.47 (95% 
CI: 1.01-2.13), p=0.04).
Conclusions: We found an enhanced IgA-mediated HIV-1 neutralizing activity in genital samples of women on PrEP compared to placebo. These observations are reminiscent of 
data from studies on HIV-exposed uninfected individuals who can harbor mucosal HIV-1 specific immune responses in the absence of productive HIV-1 infection. Further studies in 
humans and non-human primate models are needed to elucidate whether induced mucosal immune responses could contribute to PrEP efficacy.

302  Potent Broadly Neutralising Antibody Responses in Slow-Progressing Pediatric HIV 
Emily Adland1; Maximilian Muenchhoff1; Anna Csala1; Thumbi P. Ndungu2; Pieter Jooste3; Owen Karimanzira4; Carol Crowther4; Penny Moore4; Lynn Morris4; Philip Goulder1  
1Univ of Oxford, Oxford, UK; 2Univ of KwaZulu-Natal, Durban, South Africa; 3Kimberley Hosp, Kimberley, South Africa; 4NCID, Johannesburg, South Africa 
Background: In the absence of anti-retroviral therapy (ART), ~50% of HIV-infected children have died by 2yrs. However, ~5% of ART-naïve HIV-infected children maintain normal 
CD4 counts through childhood. Unlike non-progressing adults, where high CD4 counts are associated with low viremia and protective HLA class I allele expression, non-progressing 
pediatric infection features high viral loads and a minimal role for HLA I. We here tested the hypothesis that non-progressing children present a similar phenotype to that observed 
in natural SIV infection; and make broadly neutralising antibody (bNAb) responses in association with persistent high viremia. 
Methods: We studied 276 ART-naïve HIV-infected children aged >5yrs recruited in South Africa. Phenotypic characterisation of T-cells was undertaken using mAbs specific for 
CD3, CD4, CD8, HLA-DR, CD38, CD45RA, CCR7, PD-1, CCR5, IL-2, IFNg, and TNFa. Plasma sCD14 and iFABP levels were quantified via Luminex and ELISA. Antibody neutralization was 
measured in TZM-bl cells using a multi-subtype panel of 16 Env-pseudotyped viruses, with breadth defined as neutralization of >50% of heterologous viruses. 
Results: Low immune activation was strongly associated with high absolute CD4 count in ART-naive children. Low levels of plasma sCD14 and iFABP were consistent with limited 
microbial translocation in slow-progressing children. Immune factors associated with non-progression included high naïve CD4 T cells, low effector memory CD4 cells; upon 
antigen stimulation, high IL-2 and low IFNg production; and low expression of T-cell exhaustion markers. LASSO and generalized linear models identified CD4 T-cell immune 
activation as the primary driver of CD4 decline among 16 parameters analyzed; notably, viral load had no significant impact. bNAbs were detected in 70% of slow-progressing 
pediatric subjects (n=89) compared to 15% of C clade infected adults (n=48) (p=1x10-12). The NAb titres were unusually high in the children often exceeding 1:10,000. 
Conclusions: Slow-progressing pediatric HIV infection shows features in common with natural SIV infection. HIV-specific immune responses in these children included high 
frequency bNAb responses in 85% of subjects. Further evaluation of this non-progressing pediatric group may be of value both in defining mechanisms limiting immune activation 
in the face of persistent viremia, and also in isolating highly potent bNAbs to facilitate future HIV prevention and cure strategies.  

303  Broadly Reactive Neutralizing Activity Within the First 6 Months of HIV-1 Infection 
Amanda Fabra García1; Nuria Gonzalez2; Alberto Merino-Mansilla3; Juan Ambrosioni4; Anke Schultz5; Jose M. Gatell6; José Alcamí2; José M. Miro4; Eloisa Yuste3; Victor Sanchez-Merino3  
1IDIBAPS, Barcelona, Spain; 2Inst de Salud Carlos III, Madrid, Spain; 3Inst d`Investigacions Biomèdiques August Pi i Sunyer, Barcelona, Spain; 4Hosp Clinic-IDIBAPS, Univ de Barcelona, 
Barcelona, Spain; 5Fraunhofer Inst for Biomed Engineering, St Ingbert, Germany; 6Hosp Clinic of Barcelona, Barcelona, Spain 
Background: According to the present knowledge, a fraction of HIV-1 infected individuals are able to generate broadly reactive neutralizing activity (brNA) after 2-4 years of 
infection and, in very rare occasions, close to the first year post-seroconversion. However, brNA has not been described in acute/recent HIV-1 infection. 
Methods: In this study, serum samples from 157 antiretroviral-naïve individuals within the first year of documented HIV-1 infection were tested in triplicate at a 1/200 dilution 
against a minipanel of 6 recombinant viruses from 5 different subtypes and different tropisms. The epitopes recognized by the antibodies present in these sera have been 
characterized by ELISAs, neutralization and competition assays. Samples with cross-reactive neutralization profile, within the first 6 months of infection, were then tested against 
an extended panel of 20 pseudoviruses (2 tier 3, 14 tier 2 and 4 tier 1) from 4 different subtypes and recombinant forms to confirm brNA. 
Results: Detectable brNA was observed in sera from 21 patients (13%) with less than one year of infection with no significant neutralization of the vesicular stomatitis virus (VSV) 
pseudotyped control. In these patients, neutralization breadth was positively associated with time post-infection (p=0.0001) but, contrary to what has been reported for chronic 
HIV-1 infection, no association with the level of viremia was observed. The characterization of the epitopes recognized by sera from patients with brNA in recent infection showed 
a predominant targeting of envelope epitopes within the V2 glycan dependent region. Remarkably, we were able to identify 5 individuals, within the first six months of infection 
(2 as early as 77 and 96 days post-infection), capable to neutralize viruses from 4 different subtypes and 2 circulating recombinant forms with a geometric mean ID50 titer between 
100 and 800. 
Conclusions: These results indicate that the induction of broadly reactivity neutralizing responses, despite being rare, is feasible in recently HIV-1 infected individuals. This data 
should encourage the search for immunogens able to elicit this kind of responses in a preventive HIV-1 vaccine. 

304  New Family of Neutralizing Antibodies in HIV Asymptomatic Long-Term Nonprogressors 
Patrice Debre1; Vincent Vieillard2; Olivier Lucar2; Bin Su3; Valérie Potard4; Assia Samri2; Christiane Moog3; for the ANRS CO15 ALT Study Group  
1INSERM, Paris, France; 2INSERM U1135, Paris, France; 3INSERM UMR S-1109, Strasbourg, France; 4INSERM UMR-S 1136, Paris, France 
Background: Through a large serie of studies, we previously characterized the pathogenic effect of the highly conserved 3S epitope of gp41 during HIV infection.  By 
analyzing the humoral immune response induced in asymptomatic long-term non-progressor (ALT) patients, we recently observed that up to 25% patients elicited efficient 
neutralizing responses directed against a point-mutated form of 3S (W614A-3S). Here we extensively characterized the neutralizing profile of this new family of neutralizing Abs.  
Methods: Abs binding to 3S-WT (wild-type) or W614A-3S mutants were isolated from the sera of ALT patients. Abs were purified from heat-inactivated plasma of ALT patients by 
immunoprecipitation with synthetic W614A-3S peptides immobilized onto an amine-reactive agarose support, concentrated with Centicon filter, and dialyzed against PBS. The 
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functional inhibitory profile of these Abs was defined using the well-standardized TZM-bl neutralization assay, the conventional neutralization assay on PBMCs, or the Fc-mediated 
inhibitory assay on macrophages.
Results: We found that the anti-W614A-3S purified Abs display efficient and broad neutralizing activity. They inhibit transmitted founder Tier 2 viruses, neutralize primary isolates 
on primary cells and display Fc-mediated inhibitory functions at ng to µg/ml concentrations. The detection of anti-W614A-3S Abs was specifically correlated both with lower viral 
DNA (p<0.0001), viral load (p<0.0001), and other clinical parameters (CD4+ T cells, HLA protective alleles, …) suggesting that anti-W614A-3S neutralizing Abs participate in the 
control of HIV replication in ALT patients.
Conclusions: These results demonstrate that ALT patients develop efficient neutralizing Abs that can be purified using W614A-3S mutant protein capture assays. These Abs are 
distinct to that recently isolated from ELITE neutralizer patients. Abs directed against W614A-3S may therefore be considered as a new family of broadly neutralizing Abs, which 
need to be further characterized, considering their potential role on viral load and viral DNA. 

305  
 

306  Neutralization Differences Between CCR5 and CXCR4 Tropic Viruses in HIV-1B Infection 
Ludy Registre; Manish Sagar  
Boston Univ, Boston, MA, USA 
Background: The mechanism for emergence of CXCR4 tropic HIV-1 variants remains poorly understood. We hypothesized that neutralizing antibodies (nAb) generated within an 
infected host potentially influence emergence of CXCR4-utilizing variants. We examined neutralization susceptibility among co-existing and inter-subject CCR5- and CXCR4-using 
viruses. 
Methods: Full-length envelopes (envs) were isolated from 21 individuals from ACTG study A5095 using single genome amplification.  Envs were incorporated into an NL4-3 
backbone to generate replication competent recombinant viruses.  Viruses were examined for co-receptor usage and neutralization sensitivity using TZM-bl cells. Neutralization 
was assessed by measure of area under the curve (AUC), which assesses average neutralization within the range of two concentrations.  Chimeric envelopes with swapped V3 loops 
were generated to determine the viral determinant influencing observed neutralization susceptibility differences.   Comparisons were done using the Wilcoxon rank sum test. 
Results: A median of 13 envs (range 3-27) was isolated from 21 individuals.  Exclusively CCR5-using envs (R5) were isolated from 12 individuals, envs able to utilize both CCR5 and 
CXCR4 (R5X4) and or only CXCR4 (X4) were isolated from 7 subjects, and a combination of R5, X4, and R5X4 envs were amplified from 2 individuals.  Sequence analysis showed that 
all envs were subtype B.   None of the R5 or R5X4 envs (n = 52), but all the X4 variants (n = 19) had a 2 – 3 amino acid insertion prior to the V3 loop GPGR crown.  In the 2 subjects 
with co-circulating X4 and R5 variants, X4 envs were less neutralization sensitive to autologous contemporaneous plasma compared to the R5 envs (subject 1: R5 median AUC-0.46 
vs. X4 AUC- 0.19; subject 2: R5 median AUC- 0.19 vs. X4 AUC- 0.0).  In inter-subject comparisons, X4 as compared to R5 variants were more neutralization resistant to heterologous 
pooled plasma (p= 0.03).
Conclusions: Similar to previously described subtype C HIV-1, subtype B env X4 variants possess a unique V3 loop genotypic signature.  In some individuals, X4 variants potentially 
emerge as neutralization escape variants against the host generated nAbs.   Chimeric envelope results will elucidate the role of the unique V3 amino acid insertion in conferring 
neutralization resistance.

307  Humoral Immune Pressure Selects for HIV-1 CXCR4-Using Variants 
Nina Lin1; Oscar Gonzalez1; Carlos Becerril2; Behzad Etemad2; Hong Lu3; Xueling Wu3; Shahin Lockman2; M. Essex4; Daniel Kuritzkes5; Manish Sagar1  
1Boston Univ, Boston, MA, USA; 2Brigham and Women’s Hosp, Harvard Med Sch, Boston, MA, USA; 3Aaron Diamond AIDS Rsr Cntr, New York, NY, USA; 4Harvard Sch of PH, Boston, MA, USA; 
5Harvard Med Sch, Boston, MA, USA 
Background: The emergence of a dual-mixed (DM) population (mixture of CCR5-using (R5), exclusively CXCR4-utilizing (X4), or R5X4 viruses) as opposed to presence of only R5 
variants is associated with accelerated CD4+ T cells decline.  Previous studies have not clarified if CXCR4-utilizing variants accelerate disease progression or if faster CD4+ T cell 
decline facilitates the emergence of DM virus populations.
Methods: Seven individuals enrolled in the Mashi study with documented DM populations and not on treatment were selected for this study. Envelopes (envs) were isolated 
using bulk PCR cloning.  Envs were used to generate pseudovirions, replication competent viruses, or codon optimized gp120s.  Infectious viruses were examined for neutralization 
sensitivity using TZM-bl assay, coreceptor usage using U87 cells, and evolution using in-vitro passage in the presence or absence of autologous plasma.  Envs using different 
coreceptors were compared using the Wilcoxon rank-sum test.
Results: A median of 11 subtype C env clones (range 9 – 18) were examined from each individual.  The X4 envs as compared to co-circulating CCR5-utilizing variants were less 
sensitive to neutralization by both contemporaneous autologous plasma (p = 0.03) and plasma pools from individuals that harbor only R5 HIV-1 (p = 0.12).  The X4 and co-existing 
R5 envs, however, had similar sensitivity to two different broadly neutralizing antibodies (bNab), VRC01 and 10E8 (p > 0.05).  Among 2 individuals with variants susceptible to 
env V3 directed bNab, PGT128, X4 as compared to co-circulating R5 variants were more neutralization resistant in 1 case (p = 0.003). Chimeric envs with X4 as compared to R5 V3 
domains were less sensitive to pooled R5 plasma and PGT128, although the differences were relatively small.  Chimeric gp120s with X4 as compared to R5 V3 segments also showed 
decreased binding to autologous plasma and V3 directed monoclonal antibody, 447-52D.   In-vitro passage in activated CD4+ T cell cultures of a neutralization sensitive CCR5-using 
virus led to the emergence of a CXCR4-utilizing virus stock in 1 of 3 cases in the presence but not the absence of autologous plasma.
Conclusions: In some individuals, X4 as compared to co-circulating R5 variants are relatively neutralization resistant to host generated antibodies that potentially target the env 
V3 loop.  In these individuals, CXCR4-utilizing viruses likely emerge as a consequence of humoral immune pressure.
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308  Systematic Analysis of Glycan Heterogeneity Guides Rational Design of HIV Immunogens 
Wen-Han Yu; Monia Draghi; Claudia Arevalo; Peng Zhao; Douglas Lauffenburger; Lance Wells; Galit Alter  
Ragon Inst of MGH, MIT, and Harvard, Cambridge, MA, USA 
Background: Glycans account for more than half of the HIV envelope gp120 protein mass, thought originally to disguise virus from the host immune response and to drive viral 
evasion. However, mounting evidence suggests highly variable glycans are shown to be antigenic determinants in epitope recognition for many of the most potent broadly 
neutralizing antibodies (bNAbs). Thus, vaccine design approaches, which harness the antigenic nature of the envelope glycan to guide the vaccine-induced humoral immune 
response to the sites of vulnerability for effective neutralization, may significantly advance the field. Yet, efforts to exploit the natural antigenicity of the gp120 glycan shield have 
only shown limited success, because the focus was only on the proximal glycans directly impacting bNAb recognition, which is not enough to appreciate the complexity of global 
bNAb-glycan interactions.
Methods: Here we conducted a unique approach to systematically and computationally deconvolute the complexity of the global HIV glycan shield heterogeneity and link this 
heterogeneity to differential bNAb recognition fingerprints. Moreover, we developed a de novo immunogen design program which integrated all systematic data as well as gp120 
structure information to engineer gp120 improving the bNAb recognitions. 
Results: Mass spectrometry-based glycoproteomics defined glycan occupancy across the gp120 proteome isolated from 94 distinct HIV viral isolates. Remarkably, highly 
diverse glycan occupancy profiles were observed at most potential N-linked glycosylation sites, including sites known to be targeted by bNAbs. Using an unsupervised machine 
learning algorithm, unique bNAb-glycan binding interaction signatures were identified, directed by both agonistic and antagonistic glycans that cooperatively facilitate antibody 
recognition. Moreover, these signatures were utilized to design glycan-optimized immunogens, which were able to selectively improve or alter different bNAb recognitions.
Conclusions: This approach provides a novel rational design strategy to improve HIV envelope antigenicity, particularly to glycan-dependent bNAbs, via selective glycosylation 
profiles tailored to enhance bNAb binding.

309LB  Optimal Combinations of bnAbs for Prevention and Treatment of HIV-1 Clade C Infection 
Michael Seaman1; Kshitij Wagh2; Tanmoy Bhattacharya Bhattacharya2; Carolyn Williamson3; Alex Robles4; Madeleine Bayne4; Jetta Garrity4; Michael Rist4; David Montefiori5; Bette 
Korber2  
1Harvard Med School, Boston, MA, USA; 2Theoretical Division, Los Alamos National Laboratory, Los Alamos, NM, USA; 3Univ of Cape Town and National Hlth Laboratory Service, Cape Town, 
South Africa; 4Beth Israel Deaconess Med Cntr, Boston, MA, USA; 5Duke Univ, Durham, NC, USA 
Background: The identification of a new generation of potent broadly neutralizing HIV-1 antibodies (bnAbs) has generated substantial interest in their potential use for the 
prevention and/or treatment of HIV-1 infection. While combinations of bnAbs targeting distinct epitopes on the viral envelope (Env) will likely be required to overcome the 
extraordinary diversity of HIV-1, a key outstanding question is which bnAbs, and how many, will be needed to achieve optimal clinical benefit.
Methods: We assessed the neutralizing activity of 15 bnAbs targeting four distinct epitopes of Env, including the CD4-binding site (CD4bs), the V1/V2-glycan region, the V3-glycan 
region, and the gp41 membrane proximal external region (MPER), against a panel of 200 acute/early clade C HIV-1 Env pseudoviruses. A mathematical model was developed 
that predicted neutralization by a subset of experimentally evaluated bnAb combinations with high accuracy. Using this model, we performed a comprehensive and systematic 
comparison of the predicted neutralizing activity of over 1,600 possible double, triple, and quadruple bnAb combinations.
Results: Best-in-class single bnAbs for potency and breadth were CAP256-VRC26.25 (V2-glycan), 10-1074V (V3-glycan), VRC07-523 (CD4bs) and 10E8 (MPER). Optimal bnAb 
combinations were identified based on breadth and potency of neutralization, as well as other relevant measures such as the extent of complete neutralization and instantaneous 
inhibitory potential. By these criteria, VRC07-523 + CAP256-VRC26.25, VRC07-523 + CAP256-VRC26.25 + 10-1074V and VRC07-523 + CAP256-VRC26.25 + 10-1074V + 10E8 
were identified as the best 2, 3, and 4 bnAb combinations, respectively. Triple and quadruple combinations of bnAbs were significantly more effective than the best double 
combinations.  Quadruple bnAb combinations were predicted to be similar to triple combinations by some metrics, and significantly better by others. Importantly, increasing 
the total number of bnAbs in combinations improved the probability of having multiple bnAbs simultaneously active against a given virus, a requirement that may be critical for 
countering escape in vivo.
Conclusions: Combinations with higher numbers of bnAbs are advantageous in providing increased potency, breadth, complete neutralization, and active coverage against HIV-1 
clade C. These results provide a rationale for advancing bnAb combinations with the best in vitro predictors of success into clinical trials for both the prevention and treatment of 
HIV-1 infection.

310LB  Informatics-Based Improvement of HIV-1 Neutralizing Antibody 10E8 
Peter D. Kwong1; Young D. Kwon2; Gwo-Yu Chuang2; Baoshan Zhang2; Tatyana Gindin3; Krisha McKee2; Sijy O’Dell2; Mark Connors4; Lawrence Shapiro3; John R. Mascola5  
1Vaccine Rsr Cntr, NIAID/NIH, Bethesda, MD, USA; 2Vaccine Rsr Cntr, NIAID, NIH, Bethesda, MD, USA; 3Columbia Univ, New York, NY, USA; 4NIAID, NIH, Bethesda, MD, USA; 5VRC, NIAID, NIH, 
Bethesda, MD, USA 
Background: Passive delivery of antibody may provide prophylaxis against and treatment of HIV-1. One antibody of potential promise is human antibody 10E8, which targets 
the membrane-proximal external region (MPER) and is capable of neutralizing ~98% of HIV-1 isolates. The extraordinary breadth of 10E8 is tempered, however, by its less-than-
optimal solubility, which complicates manufacture, and the need to dose with large amounts antibody.
Methods: We employed technologies that provide information-rich output including X-ray crystallography, next-generation sequencing and surface-matrix screening to improve 
10E8 solubility and potency. Specifically, we combined a structure-based approach with natural variants obtained through sequencing of immunoglobulin transcripts from donor 
N152, the source of antibody 10E8. The surface-matrix approach involved the creation of hundreds of individual surface mutants, to probe the effect of hydrophobic protrusion 
(Phe or Trp), hydrophilic protrusion (Arg), large hydrophilic protrusion (N-linked glycan), and side-chain removal (poly-glycine). Solubility was assessed through measurements of 
turbidity, and potency was assessed through in vitro neutralization of virus panels: 9-isolates for screening and up to 200-isolates for detailed comparison.
Results: By combining a structure-based approach with natural variation in potency and solubility from the 10E8 lineage, we created variants of 10E8, which retained the potency 
and extraordinary neutralization breadth of the parent 10E8. Of these, 10E8v4 with 26 changes versus the parent 10E8 was most soluble, with potency on a panel of 200-HIV-1 
isolates similar to that of the parent 10E8 and half-life in rhesus macaques of ~10 days. Incorporation into 10E8v4 of select alterations from the surface-matrix approach yielded 
variants such as antibody 10E8v4-5R-100cF, with acceptable solubility, low poly-reactivity, and an IC80 potency of ~0.03 ug/ml, approximately 50-fold better than the parent 
10E8.
Conclusions: The application of information-rich technologies to antibody optimization allows for the enhancement of manufacturing characteristics and therapeutic properties. 
We propose that these technologies might serve as a general means to enhance the clinical utility of naturally occurring antibodies. The increased solubility and potency of the 
10E8v4-5R-100cF variant opens the possibility for use of a MPER-directed specificity in prophylaxis or immunotherapy at a modest dose (1-10 mg/every 2-3 months per typical 
adult). 

311LB  Effect of Infusion of Broadly Neutralizing Antibody VRC01 on HIV Plasma Rebound 
Tae-Wook Chun1; Michael Sneller2; Catherine Seamon1; Jesse S. Justement1; Mary E. Petrone1; Eric Refsland1; Julie Ledgerwood3; Katherine Clarridge1; Susan Moir1; Anthony S. Fauci1  
1NIAID, NIH, Bethesda, MD, USA; 2NIH, Bethesda, MD, USA; 3VRC, NIAID, NIH, Bethesda, MD, USA 
Background: Recent advances in immunogen and antibody cloning technologies have led to the isolation of several highly potent and broadly neutralizing HIV-specific antibodies 
(bNAb) from B cells of infected individuals. Among these, VRC01 has proven to be effective in neutralizing diverse strains of HIV in vitro and in animal models and has the capacity 
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to suppress plasma viremia in infected individuals. However, the ability of VRC01 to suppress plasma viral rebound in HIV-infected patients following cessation of antiretroviral 
therapy (ART) remains unclear.
Methods: An exploratory, open-label clinical trial was conducted to examine the effect of passive transfer of VRC01 on plasma viral rebound following discontinuation of ART 
in HIV-infected individuals who initiated ART during the chronic phase of infection and who suppressed plasma viremia >3 years with CD4+ T cell count > 450 cells/mm3 at 
enrollment. Subjects received VRC01 (40mg/kg) 3 days prior to and 14 and 28 days following interruption of ART, and monthly thereafter for up to 6 months. Levels of plasma 
viremia and VRC01 were measured at day -7, -3, 0, 3, 7, 14, 21, and 28 and biweekly thereafter. In addition, the capacity of VRC01 and other bNAbs to neutralize autologous 
infectious HIV prior to and following infusions of the antibody was examined.
Results: 10 subjects were enrolled in the study. Mean duration of ART was 10.6 years. Mean CD4+ and CD8+ T cell counts at baseline were 796 and 768 per mm3, respectively. 
Multiple infusions of VRC01 were safe and well tolerated. 9/10 subjects experienced plasma viral rebound (>40 copies/ml) between 11-54 days (median 39) following cessation of 
ART; 8 subjects reinitiated ART per protocol. Plasma concentration of VRC01 ranged between 142-352 µg/ml (median 160) at time of first detectable plasma viremia. Preliminary 
analyses of autologous replication-competent viral isolates revealed the existence of VRC01-resistent virus prior to infusion of antibody in several subjects; further assessment of 
prior and post-treatment resistance is ongoing.
Conclusions: While multiple infusions of VRC01 were safe and well-tolerated, the majority of patients experienced plasma viral rebound despite adequate levels of antibody in 
plasma. Therefore, therapeutic strategies involving passive transfer of bNAbs may require a combination (s) of Abs and/or resistance prescreening in order to achieve sustained 
virologic control in HIV-infected individuals upon withdrawal of ART.

312  CD8 T Cells From HIV Controllers Recognize and Kill HIV+ Non-Activated CD4 T Cells 
Blandine Monel1; Julie Boucau2; Yovana Pacheco2; Annmarie McKeon2; Daniel Kavanagh2; Sylvie Le Gall2; Bruce D. Walker2  
1Howard Hughes Med Inst/Ragon Inst of MGH, MIT, and Harvard, Cambridge, MA, USA; 2Ragon Inst of MGH, MIT, and Harvard, Cambridge, MA, USA
Background: Understanding the underlying immunological mechanisms of spontaneous HIV control by HIV+ controllers remains an important step in the development of 
efficient HIV vaccines and functional cures.
Methods: To understand control mechanisms triggered by CD8+ T cells we established a system in non-activated peripheral blood mononuclear cells (PBMC) using infectious HIV 
(NL4.3 IRES GFP) carrying the fusion protein Vpr-Beta lactamase (to assess viral entry) and a staining strategy to study the CD8+ T cell response by flow cytometry. The ability of 
the CD8 T cells from HIV controllers to form immunological synapses with HIV+ non-activated CD4 T cells was studied by confocal microscopy and the killing of the target cells was 
assessed by chromium release assay. In the study we included 10 HIV controllers and 10 HIV chronic progressors under antiretroviral therapy for less than 4 years. The statistical 
differences were calculated using PRISM software and an unpaired T test.
Results: We showed that non-activated CD4+ T cells are permissive for HIV entry but this leads mostly to non-productive infection (b-lac+ GFP-). CD8+ T cells from HIV controllers 
were significantly more efficient than CD8 T cells from progressors to recognize these HIV+ cells, became activated (IFNg+ p=0.0068, MIP1b+ p=0.0162) and underwent 
degranulation (CD107a+ p=0.0038).
This activation was initiated by the presentation of HIV peptides from incoming viruses since viral entry but not reverse transcription was necessary and HLA-I blockade abolished 
this response. This CD8 T cell response was allowed by the formation of functional immunological synapses with HIV+ non-activated CD4+ targets and blocking adhesion 
molecules like LFA-1 disturbed the CD8 T cell degranulation. We confirmed that the CD8 T cell response lead to the killing of the target cells by chromium release assay. Finally we 
showed by flow cytometry that the TCR-beta chain may play an important role on this recognition.
Conclusions: In conclusion, recognition of HIV+ non-activated CD4+ T cells directly after HIV entry by CD8+ T cells before the establishment of latency or abortive infection 
participates to HIV control and should be further investigated for new vaccine strategies.

313  HIV-1-Specific CD8 T Cells Are Poorly Cross-Reactive During Acute Infection 
Yimin Du1; Anju Bansal1; Jonathan Carlson2; Jesus Salazar-Gonzalez1; Kristin Ladell3; Stephanie Gras4; Sonya L. Heath1; David Price5; Jamie Rossjohn4; Paul A. Goepfert1  
1Univ of Alabama at Birmingham, Birmingham, AL, USA; 2Microsoft Rsr, Redmond, WA, USA; 3Cardiff Univ, Cardiff, UK; 4Monash Univ, Clayton, Australia; 5NIH, Bethesda, MD, USA 
Background: HIV-1 has a high capacity to mutate so elucidating HIV-1 epitope-specific CD8 T cells that can efficiently target epitope variants is important for effective vaccine 
development. Prior studies indicating the capacity for CD8 T cells to cross-recognize epitope variants mainly used chronically infected samples, whereby presence of multiple viral 
quasispecies makes it difficult to ascertain the HIV-1 strain inducing the CD8 T-cell response in-vivo. To overcome this limitation, we evaluated the extent of T-cell cross-reactivity 
by analyzing samples from acutely HIV-1 infected patients with known identity of their transmitted founder virus (TFV) sequence. 
Methods: Cross-reactive CD8 T-cell responses were assessed using PBMC obtained from 11 acute clade B infected patients. Autologous epitopes were designed based on each 
patient’s TFV and HLA-I sequence. Commonly occurring variants of the autologous epitopes (>10% circulating clade B virus) were selected from the LANL database. CD8 T cells 
targeting autologous epitopes (N=18) were evaluated for cross-reactivity by stimulating PBMC with their cognate epitope variants in an IFN-γ ELISPOT assay. Cytotoxicity of 
cross-reactive T cells was determined by co-culturing epitope pulsed target cells with effector CD8 T-cell lines in a 7-AAD flow-based killing assay. In addition, effector/cytokine 
polyfunctionality, HLA-I binding affinity (predicted from NetMHC), T-cell avidity, epitope/HLA structural analysis and TCR clonotyping assays were performed.
Results: Only 5 of the 18 immunogenic autologous epitopes elicited T cells that cross-recognized one or more variants. Cross-reactive CD8 T cells exhibited poor target cell killing. 
This impaired killing was not driven by polyfunctionality; neither was HLA-I binding affinity, which was lower only for non-immunogenic epitope variants. Structural and TCR 
clonotype analyses of an autologous/variant epitope pair revealed that amino-acid changes in the TCR contact site and recruitment of dominant T-cell repertoires, respectively, 
affect epitope variant detection as well as the cytotoxicity of a cross-reactive response.
Conclusions: Cross-reactive CD8 T cells appear compromised during primary HIV-1 infection, associated with reduced HLA-I binding affinity and TCR recognition of epitope 
variants. These results suggest that for an efficacious CTL-based HIV vaccine, a mosaic or polyvalent approach aimed at inducing broad autologous responses would be a more 
promising vaccine strategy.

314  Deleterious Effect of KIR-HLA-Associated Gag Sites on Clinical Outcome in CRF01_AE 
Masahiko Mori1; Nuanjun Wichukchinda2; Reiko Miyahara3; Archawin Rojanawiwat2; Panita Pathipvanich4; Toshiyuki Miura3; Michio Yasunami3; Koya Ariyoshi3; Pathom 
Sawanpanyalert2  
1Univ of Oxford, Oxford, UK; 2Ministry of PH, Nonthaburi, Thailand; 3Inst of Trop Med, Nagasaki Univ, Nagasaki, Japan; 4Lampang Hosp, Lampang, Thailand 
Background: Class I HLA molecule contributes to the immune control of HIV through antigen presentation to both CTLs and NK cells. Contribution of CTLs to HIV control through 
antigen presentation of Gag peptides by protective HLA alleles, such as HLA-B*57, B*58:01 and B*27, has been well studied previously. However, reports on the NK cell contribution 
in HIV control, with the exception of the protective effect of HLA-Bw4 and its receptor, killer immunoglobulin-like receptor (KIR) 3DL1 and 3DS1, are limited. In particular, studies 
about viral adaptation to NK cell-induced immune pressure remain sparse.
Methods:  208 HIV-infected treatment-naïve patients were recruited from Thailand, and the effects of HLA-KIR-associated sites in Gag on clinical outcomes were analyzed. To 
avoid the overestimation of HLA-associated site detection derived from CTLs, HLA-KIR-associated site detection between subjects with or without KIR in the context of their ligand 
HLA alleles was introduced (e.g. mutation frequency difference at Gag residue 93E between HLA-C1+KIR2DL2+ and HLA-C1+KIR2DL2-).
Results: 26 HLA-KIR-associated sites were identified; 4 of them showed significant viral load differences between KIR+ vs KIR- subjects (5.5 vs 5.0 log copies/ml (p=0.03) at 
E93X vs 93E restricted by HLA-C1+KIR2DL2+, 4.8 vs 5.4 log copies/ml (p=0.02) at T122X vs 122T by HLA-C1+KIR2DL2+, 4.7 vs 5.3 log copies/ml (p=0.02) at M31X vs 31M by HLA-
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C1+KIR2DS2+, and 5.4 vs 4.7 log copies/ml (p=0.006) at I104X vs 104I by HLA-Bw4+KIR3DS1+). In longitudinal analysis, higher number of the mutations associated with higher 
viremia (E93X and I104X) among subjects expressing relevant HLA-KIR combination also had a higher mortality rate (p=0.02) (Figure) and remained significant in multivariate 
analysis (adjusted HR 1.5 [95%CI 1.1-2.1], p=0.03), independent of sex (2.5 [1.6-3.9], p<0.001 and age (1.0 [0.9-1.0], p=0.3). The number of mutations associated with lower 
viremia (T122X and M31X) did not have a significant effect on mortality rate (p=0.4).
Conclusions: In this study we identified several predominant sites of NK cell-induced immune pressure, and viral adaptation to it, especially with deleterious effects on clinical 
outcome. These findings will impact the existence of the unique anti-HIV innate immune pressure and viral adaptation to it in each endemic area.

 

315  Blockade of KIR2DL1/3 Significantly Improves the Anti-HIV-1 Activity of KIR+ NK Cells 
Christian Körner1; Camille R. Simoneau2; Mitchell E. Granoff2; Björn Corleis2; Eileen P. Scully3; Douglas S. Kwon2; Stephanie Jost2; Marcus Altfeld1  
1Heinrich Pette Inst, Hamburg, Germany; 2Ragon Inst of MGH, MIT, and Harvard, Cambridge, MA, USA; 3Massachusetts General Hosp, Boston, MA, USA 
Background: NK-cell function is controlled by inhibitory KIR receptors through their interactions with HLA class I molecules, a process termed “licensing”. However, it remains 
unclear whether the increased functional competence of licensed NK cells directly translates into increased antiviral activity in HIV-1 infection. We determined the antiviral 
capacity of KIR2DL1+ and KIR2DL3+ NK cells in the context of the cognate HLA class I ligand HLA-C.
Methods: Primary NK cells derived from HIV-1(-) individuals (N=32) were used to quantify the ability of NK cells to inhibit HIV-1 replication in vitro. HIV-1-infected autologous CD4+ 
T cells were co-cultured with either sorted KIR2DL1+, KIR2DL3+ or bulk NK cells in the presence or absence of KIR-blocking antibodies for 7 days. Viral RNA was quantified in the 
supernatant to monitor NK-cell-mediated inhibition of HIV-1 replication. In addition, KIR binding to infected and uninfected CD4+ T cells was assessed using KIR-Fc constructs.
Results: NK cells expressing the self-inhibitory receptors KIR2DL1 and KIR2DL3 displayed a reduced ability to inhibit HIV-1 replication as compared to bulk NK cells (p=0.02). 
Although infection of CD4+ T cells was associated with significantly reduced KIR binding (p=0.002 for both KIR2DL1-Fc and KIR2DL3-Fc), infected CD4+ T cells displayed residual KIR 
binding (KIR2DL1 RFI, median: HIV(-):135 vs. HIV(+):28; KIR2DL3 MFI: HIV(-):15 vs. HIV(+):4; n=24). Blockade of self-inhibitory KIRs was associated with improved antiviral capacity 
(p<0.0001) while blockade with KIR antibodies not matching donor HLA class I molecules did not affect inhibition of HIV-1 replication (p=0.8, n=14).
Conclusions: Our results show that the ability of NK cells to inhibit HIV-1 replication was limited by expression of self-inhibitory KIR2DL molecules, potentially due to residual 
KIR binding to infected CD4+ T cells and subsequent inhibition of KIR2DL+ NK cells. Blocking of inhibitory KIRs on NK cells unleashed the antiviral activity of these cells. These data 
provide a rationale for therapeutic blocking of specific inhibitory KIRs in HIV-1 cure approaches, as already investigated in clinical trials in the setting of tumor therapies.  

316  IFN-a Augments NK-Mediated ADCC Lysis via VRC01 or HIV-1 Infected Subject Plasma 
Costin Tomescu1; Brian Ross1; Pablo Tebas2; Luis J. Montaner1  
1The Wistar Inst, Philadelphia, PA, USA; 2Univ of Pennsylvania, Philadelphia, PA, USA 
Background: Interferon-alpha (IFN-alpha) is a potent clinical immuno-stimulatory agent able to limit viral replication and increase NK activity against HIV-1 infected target cells. 
We have previously shown that IFN-alpha stimulation augments traditional NK lysis of autologous HIV-1 infected CD4+ primary T cells through the NK activating receptors NKp46 
and NKG2D. Here, we investigated if IFN-alpha stimulation could also independently increase NK-mediated Antibody-Dependent Cellular Cytotoxicity (ADCC) of autologous HIV-1 
infected CD4+ primary T cells in the presence of antibodies against the HIV-1 viral envelope protein, gp120. 
Methods: ADCC was triggered with a monoclonal antibody to CD4-binding site of gp120 (VRC01) or plasma from HIV-1 infected subjects (whole or IgG depleted). Autologous 
CD4+ primary T cells infected in vitro with a panel of lab adapted or primary HIV-1 isolates (IIIB, NL4-3, TYBE) were used as ADCC targets in chromium release assays. In parallel, 
uninfected CD4+ T cells coated with recombinant gp120 were used as ADCC targets in CD107a degranulation assays. Autologous PBMC (Total or NK-depleted) were used as effectors 
both ADCC assays in the presence or absence of IFN-alpha pre-stimulation (5000 U/ml). 
Results: The combination of IFN-alpha pre-stimulation and ADCC antibodies against gp120 including VRC01 or HIV-infected subject plasma significantly increased NK cell-
mediated cytotoxicity against autologous HIV-1 infected CD4+ primary T cells (p<0.05) when compared to either therapy alone. IFN-alpha stimulation also significantly increased 
(p<0.01, n=6) CD107a degranulation of NK cells against gp120-coated CD4+ T cells over uncoated background (median=27.5%, Inter-quartile range=8) compared to unstimulated 
NK cells (median=18.5%, Inter-quartile range=6). 
Conclusions: In addition to increasing traditional NK cytotoxicity of HIV-infected targets, IFN-alpha also independently augments NK-mediated ADCC lysis of HIV-1 infected 
autologous CD4+ primary T cells. Our data supports that an increase in ADCC by IFN-alpha can lead to the greater eradication of HIV-1 infected target cells following IFN-alpha 
immunotherapy alone, or in combination with the anti-gp120 broadly neutralizing monoclonal antibody, VRC01.

317  Immunogenicity and Efficacy of ALVAC-HIV/gp120-Clade C in Alum Regimen in Macaques 
Luca Schifanella1; David Venzon1; Susan Barnett2; Sanjay Phogat3; Georgia Tomaras4; David Montefiori4; Massimiliano Bissa1; Veronica Galli1; Ruth M. Ruprecht5; Genoveffa Franchini1  
1NIH, Bethesda, MD, USA; 2Novartis, Cambridge, MA, USA; 3Sanofi, Swiftwater, PA, USA; 4Duke Univ, Durham, NC, USA; 5Texas Biomed Rsr Inst, San Antonio, TX, USA 
Background: The RV144, a phase 3 trial held in Thailand, reduced the risk of HIV infection by 31.2%. In our lab we replicated the results of this study in a SIVmac251 models using an 
ALVAC/SIV-gp120/Alum Alhydrogel vaccine (44% vaccine efficacy). A trial has begun in South Africa (SA) to test a similar vaccine using clade C immunogens. We design a study in 
which we tested the ALVAC HIV/gp120 Clade C Alum in macaques model
Methods: 27 all-female Indian rhesus macaques received at weeks (wk) 0, 4, 12 and 24 intramuscularly 10^8 PFU of both ALVAC vCP172 expressing SIV gag-pol and another 
and ALVAC vCP1521 expressing ZM96 Clade C HIV gp120 env trans-membrane anchor and the Clade B gag, pro. 200μg of each gp120 (TV1 and 1086) in alum hydroxide 
(proprietary formulation) were given at weeks 12 and 24. 20 controls received only Alum. 4 wk after last immunization, all the animals were challenged with repeated low doses 
SHIV1157ipd3N4 via vaginal route 17 times
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Results: Plasmablasts (PBs) frequency increased 1 wk after the last vaccination (p=0.0005) while the α4β7 subset decreased (p=0.0010) and the CXCR3+ did not changed. Serum 
antibodies titer to 1086 peaked at week 26 (>10^6) in vaccinated animals that did not became infected and maintained a title > then 10^4 up to 48 wks. Plasma Abs elicited 
were able to neutralize only tier 1 Clade C viruses. Mucosal antibodies to V2 were higher in the vaginal mucosa then in the rectal. PBs CXCR3+ correlated with antibodies to V1/V2 
antigens. Surprisingly we observed no reduction in the risk of SHIV acquisition in the vaccinated animals, nor protection from high viral load, nor CD4 loss. However animals that 
were infected later had higher titer of Ab titer in plasma at wk 28 to 1086
Conclusions: The lack of vaccine effect was surprising given the efficacy observed in a similar vaccine tested in the SIVmac251 model. However the α4β7 plasmablasts frequency 
differed in the two vaccine regimens. This difference might be due to differences in the adjuvants used in the two vaccine regimes that might also influenced differences in vaccine 
efficacy.

318  Specific IgG Subclasses Induced in RV305:  A Late Boost Vaccination of RV144 Subjects 
Siriwat Akapirat1; Sandhya Vasan2; Punnee Pitisuttithum3; Supachai Rerks-Ngarm4; Nelson L. Michael5; Jean-Louis Excler6; Jerome H. Kim7; Robert O’Connell1; Nicos Karasavvas1; for 
the RV305 Study Group  
1Armed Forces Rsr Inst of Med Scis, Bangkok, Thailand; 2US Military HIV Rsr Prog, APO, AP, USA; 3Mahidol Univ, Ratchathewi, Thailand; 4Ministry of PH, Muang Nonthaburi, Thailand; 5US 
Military HIV Rsr Prog, Bethesda, MD, USA; 6Henry M. Jackson Fndn for the Advancement of Military Med, Inc, Bethesda, MD, USA; 7Intl Vaccine Inst, Seoul, Republic of Korea 
Background: While RV144 vaccine-induced IgG3 to HIV-1 Env variable loops 1 and 2 (V1V2) correlated with decreased risk of HIV-1 acquisition, the responses were not durable. We 
studied IgG subclasses (IgG1-IgG4) in HIV-uninfected RV144 volunteers who completed their primary vaccination series 6-8 years earlier and were randomized to receive booster 
vaccinations with either ALVAC-HIV/AIDSVAX B/E (Gr1), AIDSVAX B/E (Gr2) or ALVAC-HIV (Gr3) at 0 and 6 months (RV305).
Methods: ELISA IgG1-IgG4 to HIV gp120 A244gD, and gp70V1V2 scaffold proteins 92TH023 (subtype AE) and CaseA2 (subtype B) were assessed in plasma and cervico-vaginal 
mucus (CVM) at study entry, 2 weeks post 1st and 2nd boosts, and 6 and 12 months post 2nd boost.
Results: At study entry, geometric mean titers (GMT) of IgG to gp120 A244gD in plasma ranged from 50-67 in all groups. We did not detect a boosting effect of any IgG subclasses 
in plasma and CVM in Gr3. IgG1 GMT increased 2 weeks post 1st boost in Gr1 and Gr2, but significantly declined (p<0.01) 6 months post 2nd boost (Gr1=4850 and 255; Gr2=5279 
and 252, respectively). They were significantly higher than those in RV144 at peak immunogenicity and 6 months post last injection (492 and 88, p<0.01). IgG3 GMT increased 2 
weeks post 1st boost (Gr1=168, Gr2=159), but not after the 2nd boost, and were significantly lower than RV144 at peak immunogenicity  (532, p<0.01). While IgG4 was undetected 
in RV144, it increased to 951 and 611 and to 800 and 588 2 weeks post 1st and 2nd boosts in Gr1 and Gr2, respectively. IgG1-IgG4 to gp70V1V2 scaffolds was not detected at study 
entry. IgG1 GMT to AE and B V1V2 were similar in Gr1 and Gr2 after the 1st boost (Gr1-Gr2/AE=528-524 and Gr1-Gr2/B=50-43) but lower after the 2nd boost (Gr1-Gr2/AE=146-147 
and Gr1-Gr2/B=28-24). IgG4 to AE and B V1V2 were detected in Gr1 and Gr2 but not detected in RV144. RV144 IgG3 to V1V2 scaffolds were not boosted in Gr1 and Gr2, and IgG2 
remained weak for all antigens tested. In CVM, most responses to gp120 A244gD were IgG1 and IgG4, while to scaffolds were mostly IgG1.
Conclusions: Late boosts with AIDSVAX B/E, with or without ALVAC-HIV, induced plasma HIV-specific IgG responses that were predominantly IgG1 and IgG4, were significantly 
higher than RV144 responses, but did not improve magnitude nor durability of IgG3, and were similar to subtypes in CVM. These studies highlight the need for new strategies to 
durably boost HIV-specific, protective antibody responses observed in RV144.

319  Vaccine Targeting Protease Cleavage Sites Protects Cynomolgus Monkeys Against SIV 
Ma Luo1; David Tang1; Rupert Capina1; Xin-Yong Yuan1; Jorge Correia-Pinto2  
1Natl Microbiology Lab of Canada, Winnipeg, MB, Canada; 2Univ of Santiago de Compostela, Santiago de Compostela, Spain 
Background: With the sobering results of the STEP and HVTN 505 HIV vaccine clinical trials, novel approaches to HIV vaccine development must be explored. The HIV protease is a 
99-amino acid aspartic enzyme that mediates the cleavage of Gag, Gag-Pol and Nef precursor polyproteins. This process is a highly specific, temporally regulated and essential for 
the production of infectious viral particles. A total of 12 proteolytic reactions are required to generate an infectious virion, and a single impaired cleavage reaction can render the 
virus noninfectious.  Thus, HIV vaccine-elicited responses targeting the protease cleavage sites (PCS) could be highly efficacious.
Methods: We assess vaccine immunogenicity elicited against PCS immunogens using a modified Vesicular stomatitis virus (VSV) vector combined with a nanodelivery system. 
We then evaluate protective efficacy to disrupt SIV acquisition and disease progression using a Cynomolgus macaque (Macaca facicularis, Philippines) and SIVMAC239 intrarectal 
challenge model. To examine whether the immune driven viral mutations surrounding the PCS were detrimental to the virus, we amplified and sequenced the plasma viruses by 
454-pyrosequencing and correlated the amino acid mutations surrounding PCS with alterations in viral load and CD4 count.
Results: PCS peptides expressed by rVSVs and packaged in nanoparticles are able to generate both antibody and T cell responses in macaques. The ability of macaques to 
withstand high dose SIVMAC239 challenge was significantly correlated with the antibody and antibody/T cell responses to the number of PCS peptides(p=0.0005, R=0.8005). This 
combination imparted resistance to all but the higher SIV doses that were required to infect vaccinnees (p=0.01). the vaccine group maintains significantly higher CD4 counts 
(p=0.0002). Amino acid mutations (SN or NS) surrounding PCS correlated significantly with reduced viral RNA levels (p<0.0001).
Conclusions: We show here in a Cynomolgus macaque/SIV model that a candidate HIV vaccine focusing immunologic responses to the regions surrounding the SIV protease 
cleavage sites can force viral mutation resulting in impaired SIV fitness.  Focused immune response to the PCS region enables the macaques to withstand multiple high dose 
pathogenic SIVMAC239 intrarectal challenges. Virus recovered from vaccinnees harbored mutations surrounding the protease cleavage region that correlated significantly with 
reduced viral load, and the maintenance of CD4+ T cells in vivo. 

320  Shaping CTL Immunodominance With Conserved HIV Vaccines After Early Treatment (BCN01) 
Beatriz Mothe1; Christian Manzardo2; Pep Coll1; Sara Moron-Lopez1; Lucy Dorrell3; Bonaventura Clotet4; Javier Martinez-Picado1; Christian Brander1; Tomás Hanke5; for the BCN01 
Study Group  
1IrsiCaixa Inst for AIDS Rsr, Badalona, Spain; 2Hosp Clinic-IDIBAPS-Univ of Barcelona, Barcelona, Spain; 3Univ of Oxford, Oxford, UK; 4Lluita Contra la SIDA Fndn, Germans Trias i Pujol Univ 
Hosp, Barcelona, Spain; 5The Jenner Inst, Oxford, UK 
Background: Therapeutic T-cell vaccines targeting the most conserved regions of the HIV-1 proteome have the potential to enhance host immune control and facilitate clearance 
of the latent reservoir.
Methods: BCN01 (NCT01712425) is a phase I, multicenter trial to evaluate the safety, immunogenicity and impact on the latent reservoir of  a combined ChAdV63-MVA.HIVconsv 
vaccine in early-treated individuals (<6m from HIV-1 infection, n=24) who initiated TDF/FTC/RAL 1 wk after diagnosis. Individuals received ChAdV63.HIVconsv (5x1010vp, im) 
and MVA.HIVconsv (2x108pfu, im) 8 or 24 wk after (Short vs Long regimen) and were followed for 6 months. Immunogenicity to the HIVconsv vaccine insert and the rest of the 
HIV-1 proteome was assessed by IFNg ELISPOT in cryopreserved PBMC. 24 unvaccinated controls were included to compare viral reservoir decay during 1st year of early-treatment 
initiation. Proviral DNA was quantified in purified CD4+ T-cells by droplet digital PCR. Single-copy assay was performed to investigate potential viral reactivation during 
vaccinations.
Results: 22 individuals (92%) induced HIVconsv de-novo Tcell responses during vaccination schedule (not detectable before cART initiation). Responses were increased in 50% 
participants after ChAdV63 prime and in 100% of participants after MVA booster vaccination (median of 938 SFC/106 PBMC, range 73-6,805 at peak, p=0.0001, Wilcoxon t-test 
compared to pre-vaccination). No significant expansion of T-cells targeting HIV-1 regions outside the vaccine insert was noted, reflective of an effective shift of CTL immunity 
towards conserved regions (48% of total HIV-1 T-cells being HIVconsv-specific). No significant differences in peak or longevity of induced T-cells were observed between Short and 
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Long vaccination regimens. Levels and decay of proviral DNA after cART were not associated with vaccine-induced immunogenicity nor differed from non-vaccinated individuals. 
Viral reactivation was not observed during vaccinations.
Conclusions: Heterologous vaccination with ChAdV63 and MVA.HIVconsv was a safe strategy to induce new and shift pre-existing immune response towards conserved regions of 
HIV-1 in a cohort of early-treated individuals. Reservoir decay during first year of early-treatment was not further impacted by vaccinations. This is the first therapeutic vaccine trial 
able to demonstrate a refocusing of the CTL immunodominance pattern towards conserved regions of HIV-1 and may provide the base for effective kick and kill strategies.

321  DNA/rTV/Protein Vaccination Protects Against Acquisition of SHIV162P3 Challenges 
Xuan He; Zhou Zhang; Ying Liu; Yanling Hao; Li Ren; Kunxue Hong; Yiming Shao  
Natl Cntr for AIDS/STD Control and Prevention, Chinese CDC, Beijing, China 
Background: We have previously reported that replication-competent Tiantan vaccinia (rTV) is a promising vaccine vector, and rTV-based HIV-1 vaccine with DNA primer provided 
protection from SHIV challenge. To further improve vaccine-induced immunity and protection, we combined DNA vaccine with boosts of both rTV and proteins in the recent study.
Methods: Eight Chinese rhesus macaques were intramuscularly primed with DNA vectors expressing HIV Env/
Gag/Pol/Nef and SIV Gag, followed by intradermal boost with rTV vectors expressing HIV gp145 and SIV Gag, and 
final intramuscular boost with proteins HIV gp140 and SIV Gag. Another eight macaques received sham vaccines. 
Animals were then challenged twelve times by intrarectal route with low dose of heterologous, neutralization-
resistant virus SHIV162P3. 
Results: DNA/rTV/protein vaccination induced high-titer HIV Env-specific antibodies, and modest cytotoxic 
CD8 T-cell responses. In the vaccinated group, half macaques were completely protected from SHIV acquisition, 
whereas three macaques exhibited transient acute viremia and later became elite controllers with undetectable 
viral loads. Chronic viremia was observed in one vaccinated macaque. In contrast, all 8 sham controls were 
systemically infected (setpoint viral loads: 2.00-4.44 log SHIV RNA copies/ml), with peak plasma viremia levels 
ranging from 6.00 to 6.98 log SHIV RNA copies/ml, which were significantly higher than that in the vaccinated 
group that became infected, with peak viremia ranging from 3.82 to 5.54 log SHIV RNA copies/ml (p=0.004). No 
significant differences were observed among all immunized animals in terms of vaccine-induced neutralizing 
antibodies and cytotoxic CD8 T-cell responses, though the protected macaques and elite controllers showed 
modestly higher HIV Env-specific humoral response than viremia uncontrolled one. Dominantly higher titer of 
vaccine-induced binding antibodies to variable regions 1 and 2 (V1V2) of HIV-1 Env was observed in the protected 
animals (V1V2 titer: 4.40-5.01 log) and elite controllers (V1V2 titer: 4.10-5.01 log) compared with viremia 
uncontrolled macaque (V1V2 titer: 3.8 log).
Conclusions: The protective efficacy of DNA/rTV/protein vaccines against acquisition of neutralization-resistant 
SHIV infection in rhesus macaques in the study has important implications for HIV-1 vaccine development. 
Moreover, our immunologic correlates analyses suggest that Env-specific V1V2 antibodies may be critical for 
blocking acquisition of SHIV challenges.

 

322  Poly-ICLC, a TLR Agonist, Is Safe and Tolerable in HIV-Infected Individuals 
Elizabeth A. Miller1; Rachel Sabado1; Andres Salazar2; Melissa LaMar3; Martin Markowitz; Nina Bhardwaj1  
1Icahn Sch of Med at Mount Sinai, New York, NY, USA; 2Oncovir, Inc, Washington, DC, USA; 3Aaron Diamond Aids Rsr Cntr, New York, NY, USA 
Background: Safe and effective adjuvants will likely be a key component of successful therapeutic vaccines for HIV. Toll-like receptor (TLR) agonists are promising investigational 
adjuvants that may enhance vaccine immunogenicity, and based on preclinical data may stimulate viral expression from latent HIV reservoirs.  Poly-ICLC is a synthetic dsRNA 
complex that is a potent agonist of TLR3, as well as cytoplasmic sensors including MDA5.
Methods: We have undertaken a phase I/II, randomized, placebo-controlled, double-blinded, trial in cART-suppressed subjects with HIV infection (NCT02071095). Participants 
were randomized 3:1 to receive 2 consecutive daily doses of Poly-ICLC (1.4mg SQ) versus placebo.  The primary outcome is safety and tolerability, in addition to multiple 
secondary immune and virologic endpoints. Transcriptional analysis of subjects’ PBMCs was performed using NanoString Technologies (nCounter® gene expression panel, human 
inflammation kit).
Results: Fifteen participants have received both injections and have completed ≥ 4 weeks of follow up.  Enrollment has closed, though the study remains blinded. Thus far, the 
injections have been safe and well-tolerated with only Grade 1/2 adverse events (AEs) attributed to the study agent, with the exception of one Grade 3 transient neutropenia 
without clinical sequelae. Injection site reactions (ISR) have been the most frequent AE, all of which were Grade 1. Pain has been the most common ISR, occurring at 66% of 
injection sites. Erythema was present at 16% of injection sites. Fever has also been common (33%), lasting 24-48 hours. Other frequently reported AEs include chills, myalgias, 
fatigue, malaise, and headache.  Plasma viral control has been maintained in these cART-treated individuals. Transcriptional analyses have revealed that in subjects with injection 
site reactions, multiple innate immune pathways are significantly upregulated in subjects PBMCs, including strong interferon (IFN) signaling.  These responses generally peaked 
~24 hours after injection and returned to baseline by day 8.
Conclusions: Poly-ICLC injections appear safe and tolerable, are associated with mild injection site reactions and transiently stimulate innate immune responses during treated 
HIV infection, indicating promise as an adjuvant for HIV therapeutic vaccines. Additional assays currently underway will better define the immunologic and virologic effects of TLR 
stimulation during HIV infection.

323  TLR-9 Signaling Rescues Defects in B-Cell Response in Needle-Free Immunization 
Prabhu S Arunachalam1; Ria Mishra1; Sravan Payeli2; Deepak Selvam1; Richard R. Stout3; Udaykumar Ranga1  
1Jawaharlal Nehru Cntr for Advanced Scientific Rsr, Bangalore, India; 2Bmom Fertility and Rsr Cntr, Bangalore, India; 3Bioject Med Technologies, Inc, Tigard, OR, USA 
Background: The intradermal immunization (ID), unlike the intramuscular immunization (IM), can target diverse subsets of dendritic cells (DC) in the skin offering a great 
advantage especially with the DNA vaccines. We, therefore, compared in mice the ID immunization using a needle-free (NF) device with the traditional IM administration. The NF 
administration is also safe as it is a non-invasive technique.
Methods: BALB/c and C57BL/6 mice were immunized through the IM or ID routes using comparable quantities of plasmid vectors encoding HIV-1 Gag, Tat, Firefly or Gaussia 
luciferase under the CMV promoter. The T- and B-cell responses were measured from the splenocytes/PBMC and sera, respectively. The frequencies of the antigen-specific and 
activated T-cells expressing IFN-γ and TNF-α, manifesting the proliferation or degranulation phenotypes were determined using the multi-parametric flow analysis. The in vivo 
antigen expression was evaluated using luciferase assay and confocal microscopy.
Results: The IM and ID immunizations elicited comparable T-cell responses with 0.55 ± 0.12 and 0.52 ± 0.12% CD8 T-cells manifesting the p24-specific IFN-γ+TNF-α double 
positive phenotype, respectively. At a dose as low as 2 μg, the ID route was superior to the IM route eliciting a 3 fold higher magnitude of the double positive cells. Surprisingly, 
although the IgM antibody titres were comparable between the routes of immunization, the IgG response was significantly diminished in the ID immunization. The mean IgG 

Poster Abstracts



CROI 2016 124

Poster Abstracts Abstract Listing

titre was 6,500 on the IM immunization whereas 100 or lesser in the ID group. A rapid elimination of the expressed antigens at the site of ID immunization underlied the defect 
in isotype switching as determined by in vivo luciferase analysis and fluorescent microscopy. The antibody response was restored by additional booster immunizations or the co-
administration of the TLR-9 inducing CpG ODN 2395 among many TLR agonists examined.
Conclusions: Despite the advantages of DC subset targeting and safety, the efficacy of ID immunization may be limited by the rapid removal of the expressed antigen from the 
skin. Unlike the previous reports, we, for the first time identified the antigen instability underlying the restricted antibody immune response in NF immunization although the 
T-cell responses were not affected. We additionally suggest ways to restore the compromised B-cell response. Our work has important implication for the optimization of the 
emerging NF technology.

 

324  Distinct B-Cell Gene Signatures Define Ability to Respond to H1N1 Vaccine in HIV+ Children 
Nicola Cotugno1; Lesley De Armas2; Suresh Pallikkuth2; Alberto Cagigi3; Stefano Rinaldi1; Paolo Rossi1; Paolo Palma1; Savita Pahwa4  
1Bambino Gesù Children’s Hosp, Univ of Rome Tor Vergata, Rome, Italy; 2Miller Sch of Med, Univ of Miami, Miami, FL, USA; 3Bambino Gesù Children’s Hosp, Rome, Italy; 4Univ of Miami Miller 
Sch of Med, Miami, FL, USA 
Background: In HIV+ children, the immune response following seasonal or routine vaccinations is often inadequate, thus pointing to the need for predictive biomarkers of 
response. In this study we hypothesized that gene expression (gExp) of sorted B cell subsets may predict the ability of ART treated, virally suppressed HIV+ children to develop 
protective immunity to H1N1 following influenza vaccination (TIV).
Methods: Blood was collected before (T0) and 21 days after (T1) TIV. HIV+ patients (HIV, n=23) were classified as TIV-responders (R, n=11) based on Ab response to H1N1 (T1/
T0= >4 fold increase), and H1N1-memory B cell ELISpot (>80 spots/106 cells at T1) and TIV non-responder (NR, n=12). Healthy Controls (HC, n=10) were all responders. NR and R 
were similar in terms of viral load, CD4 (# and %), ART regimen and duration. Pre-vaccination samples, sorted by flowcytometry in aliquots of 500 cells each (PBMCs; total B; and 
B-cell subsets: Naïve, Na: CD19+CD10-CD27-IgD+; Double Negative, DN: CD19+CD10-CD27-IgD-; Resting Memory, Rem: CD19+CD10-CD27+IgD-CD21+; Activated Memory, AM: 
CD19+CD10-CD27+IgD-CD21-) were analyzed by multiplexed qPCR for 96 genes (Fluidgm, Biomark).
Results: Analysis of variance (ANOVA) among the 4 B cell subsets (NA, DN, Rem, AM) showed higher number of Differentially Expressed Genes (DEGs) (p<0.05) in HIV compared to 
HC. Collectively 258 DEGs in HIV versus 122 DEGs in HC were found when pairs of B cell subsets were compared. This could be in part due to the largest differences between AM and 
Rem and the rest of B cell subsets in patients suffering from chronic HIV stimulation. In line with this, a distinct signature of AM was found between HIV and HC (28 DEGs). Although 
this result was confirmed when R and NR were compared to HC, gExp of AM wasn’t able to discriminate between R and NR (3 DEGs). Conversely, ANOVA of Rem showed 25 DEGs 
between R and NR. Higher expression of genes involved in adaptive immune response (APRIL, BTK), leukocyte activation and BCR signaling (MTOR, FYN, CD86), JAK/STAT signaling 
(STAT4, IL6R, IFNAR) and response to IFN (IFNAR2, MX1) was found in R when compared to NR.
Conclusions: Collectively, these results show that Rem, crucial for a potent and specific adaptive response, exhibits a distinct gene signature in HIV who are able to mount a 
response to TIV not present in NR. Future studies based on sorted subsets are needed to define a multiparameter gExp score able to predict the ability of immune compromised 
patients to respond to the vaccinations.

325  NextGen Sequencing Defines Response to H1N1 Vaccination in HIV-Infected Individuals 
Li Yin1; Carina Rodriguez2; Jiqiang Yao3; Kaifen Chang1; Manju Karki1; Fahong Yu1; John Sleasman4; Maureen Goodenow1  
1Univ of Florida, Gainesville, FL, USA; 2Univ of South Florida, Tampa, FL, USA; 3Moffitt Cancer Cntr, Tampa, FL, USA; 4Duke Univ Sch of Med, Durham, NC, USA 
Background: H1N1 infection is a major co-morbidity among HIV-infected individuals. While H1N1 vaccines offer protection to healthy individuals, responses in HIV-infected 
individuals are variable. We hypothesized that HIV infection will result in decreased B-cell clonal expansion following H1N1 immunization. 
Methods: NextGen sequences for immunoglobulin G heavy chain variable region (IgGHV) were generated [median 10,496 (quartile range: 8,600 to 14,405) quality sequences] 
from mRNA of peripheral blood mononuclear cells and used to quantify IgH biodiversity before and after two doses of H1N1 vaccine administered 4 weeks apart to ten HIV-infected 
children and adolescents enrolled in IMPAACT P1088. Five individuals demonstrated a ≥4-fold rise from baseline in hemagglutination inhibition titers after the 2nd dose, while 
5 age-matched individuals failed to respond. Sequences from study participants and reference H1N1 neutralizing antibodies (NAb) from GenBank were clustered at 10% genetic 
distance to identify putative H1N1-specific sequences. Consensus sequences of clusters were queried to IMGT for variable (V) and joining (J) alleles, and length and somatic 
hypermutation (SHM) in complementary determining regions (CDRs). T test compared two groups with p < 0.05 as significant.
Results: Following vaccination, IgGHV biodiversity was reduced by 12% in responders, but not in the nonresponders. Base line sequences from each group clustered with each of 
26 unique reference H1N1 NAbs with the same V and J alleles and number of SHM in CDR3 as correspondent H1N1 NAbs.  Post vaccination, increases in sequence numbers within 
multiple clusters was observed in all responders, but in only 2 of 5 nonresponders (p = 0.03).
Conclusions: HIV-infected children and adolescents harbor H1N1-specific B-cells that fail to expand in vaccine nonresponders, indicating a failure in oligoclonal expansion among 
memory B-cells.  Reduction in biodiversity and increase in number of sequences clustering with reference H1N1 NAb sequences provide novel and sensitive biomarkers to identify 
responders to vaccines in general.
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326  CD4/CD8 Ratio and K/T Ratio Predict Yellow Fever Vaccine Response in HIV+ Patients 
Vivian I. Avelino-Silva1; Karina T. Miyaji1; Marcos S. Freire2; Ana M. Sartori1; Peter W. Hunt3; Huang Yong3; Ester C. Sabino1; Dayane A. Costa1; Juliana Z. Dias1; Esper G. Kallas1  
1Univ of Sao Paulo Med Sch, Sao Paulo, Brazil; 2Fundação Oswaldo Cruz, Rio de Janeiro, Brazil; 3Univ of California San Francisco, San Francisco, CA, USA 
Background: Weaker immune responses to Yellow Fever vaccine (YFV) in HIV-infected persons may be influenced by chronic immune activation. Indoleamine 2,3-dioxygenase-1 
(IDO) catabolizes tryptophan (T) to kynurenine (K) and other metabolites that may contribute to proliferative lymphocyte defects, microbial translocation and immune activation 
in treated HIV infection. Low CD4/CD8 ratio is strongly associated with IDO activity and may also be a marker of adaptive immune dysfunction in this population.
Methods: We prospectively assessed YFV viremia and YF-specific antibodies (NAb) in HIV-infected (CD4>350) and –uninfected adults on days 0, 3, 5, 7, 14, 28, 56, 84, and 365 
after YFV. We assessed CD4/CD8 ratio, GBV-c viremia and IDO activity (as measured by plasma K/T ratio) as potential predictors of NAb in the first year after YFV with linear mixed 
models.
Results: Among 12 HIV-infected and 45 -uninfected participants, median age was 33 and 43 years old, and most were men. Groups had similar percentages of previous YFV. 
Compared to HIV-uninfected participants, those with HIV had lower median CD4 counts (722 vs 941 cells/mm3, P=0.003), lower CD4/CD8 ratios (0.7 vs. 1.6, P<0.0001), a trend 
toward higher K/T ratio (36 vs. 31 nM/µM, p=0.06), and a higher prevalence of detectable GBV-C viremia (66.7% vs. 26.7%, p=0.016). HIV status was not associated with the 
occurrence or levels of YFV viremia, or with the occurrence of adverse events after YFV.
HIV status was not associated with difference in NAb titers in the visits up to day 84, but predicted lower NAb titers at 1 year after YFV (fold-change 0.32, 95% CI 0.13 to 0.83, 
p=0.021), independent of sex, age and previous YFV. Among HIV-infected participants, higher CD4/CD8 ratio predicted higher NAb titers; for each 10% increase in CD4/CD8 ratio, 
post-baseline NAb titers were 14% higher (95% CI 1 to 26, p<0.03). Similarly, higher K/T ratio predicted lower Nab titers; for each 10% increase in K/T ratio, post-baseline antibody 
titers were 21% lower (95% CI 5 to 37% lower, p=0.02).
GBV-c viremia was not associated with difference in NAb titers.
Conclusions: Despite similar responses in the initial 3 months, NAb to YFV were less durable among HIV-infected persons. CD4+/CD8+ ratio and K/T ratio at vaccination predict 
NAb among HIV-infected participants, suggesting immune activation and/or dysfunction impairs YFV response in this population. 

327  Steady State and Post-Vaccination TFH Dynamics in HIV Patients Treated With cART 
Eirini Moysi1; Louis Edward Gonzalez2; Lesley De Armas3; Joseph P. Casazza4; Varghese K. George5; Rajendra Pahwa2; Suresh Pallikkuth3; Richard A. Koup4; Costantinos Petrovas6; Savita 
Pahwa2  
1Univ of Miami, Miller Sch of Med, Bethesda, MD, USA; 2Univ of Miami, Miller Sch of Med, Miami, FL, USA; 3Miller Sch of Med, Univ of Miami, Miami, FL, USA; 4VRC, NIAID, NIH, Bethesda, MD, 
USA; 5Univ of Miami, Miami, FL, USA; 6NIH, Bethesda, MD, USA
Background: HIV infection dramatically changes the lymph node (LN) tissue architecture and the dynamics of tissue resident immune cells, potentially affecting the ability of HIV 
infected individuals to respond to subsequent antigenic challenge. The dynamics of circulating and LN-resident CD4 T cell and B cell populations in cART HIV patients after trivalent 
seasonal influenza immunization were assessed.
Methods: LN-derived cells and PBMCs from healthy controls and virologically suppressed HIV+ patients were obtained pre- and post- vaccination and analyzed using 
multiparametric flow cytometry assays and multiplexed confocal imaging. Fluidigm gene expression analysis was performed to assess the effect of vaccination on the 
transcriptional profile of follicular CD4 T cells. Actively transcribed virus in sorted LN-cells was analysed by PCR assays.
Results: Pre-vaccination frequencies of follicular CD4 T helper cell (TFH) between healthy donors and cART HIV+ patients at steady state were collectively similar but were highest 
in those with the greatest increase in antibody titers post-vaccination. This profile was also reflected at tissue level when relevant populations were investigated with imaging 
assays. There was a trend for lower TFH frequencies post-vaccination in HIV+ compared to HIV- individuals while B cell frequencies remained the same post-vaccination both in 
LN and PBMC. The transcriptional profile of TFH revealed differentially expressed genes (DEGs) between HIV- and cART treated donors. Furthermore, our transcriptional analysis 
revealed that vaccination had a greater impact on TFH compared to non-TFH CD4 T cells. In line with the lower frequencies of TFH, actively transcribed virus in the TFH compartment was 
reduced after vaccination.
Conclusions: Vaccination predominantly alters the frequency and phenotype of follicular CD4 T-cells in the draining LN of HIV infected patients on cART in a manner consistent 
with the development of IgG antibody titers. The underlying mechanism of follicular CD4 T cell mobilization warrants further investigation as it could bear implications for the 
rational design of HIV vaccines.

328  WITHDRAWN 

329  Impaired Responses to Vaccine in HCV Infection Are Related to Baseline Inflammation 
Carey L. Shive1; Chelsey Judge2; Robert Kalayjian3; Melissa Osborn3; Kenneth E. Sherman4; Carl Fichtenbaum4; Daniel Popkin2; Scott M. Sieg2; Benigno Rodriguez5; Donald Anthony1  
1Cleveland VA Med Cntr, Cleveland, OH, USA; 2Case Western Reserve Univ, Cleveland, OH, USA; 3MetroHlth Med Cntr, Cleveland, OH, USA; 4Univ of Cincinnati, Cincinnati, OH, USA; 5Case Western 
Reserve Univ Sch of Med, Cleveland, OH, USA 
Background: Chronic HCV and HIV infection are associated with impaired responses to HAV/HBV vaccines. HAV and HBV infections augment hepatic damage in HCV-infected 
individuals and HIV disease progression is associated with HBV and HCV coinfection. Understanding why these populations fail to respond effectively to neo-antigen vaccines is 
necessary to guide strategies to improve these prophylactic vaccine responses.
Methods: This study was designed to examine HAV/HBV vaccine responsiveness in untreated HCV (n=15), untreated HIV (n=24), and uninfected (n=10) participants. Baseline 
levels of soluble factors of inflammation were measured by ELISA and HAV and HBV antibody titers were measured at wk1, 3, 8, and 24 after vaccination with the HAV/HBV vaccine, 
Twinrix.
Results: The proportion of HIV-infected participants who failed to respond to vaccine with an antibody response within 8 weeks post-vaccination to HAV (20%) and HBV (62%) 
was greater than the proportion of HCV-infected participants (HAV 0%, HBV 21%) or uninfected controls (HAV 0%, HBV 20%). We found that baseline plasma levels of IP10 and 
IL-6 were elevated in HCV (p= <0.001) and HIV-infected participants compared to uninfected controls, and in HCV-infected participants plasma levels of IP10 inversely correlated 
with week 8 antibody responses to HAV (r= -0.762 p= 0.037). Plasma levels of IL-6 inversely correlated with week 8 HBV antibody responses (r= -0.728 p= 0.004). Despite elevated 
plasma levels of IP10 and IL-6 in HIV-infected participants, levels did not correlate with vaccine antibody response, likely because of the low proportion of participants responding 
to the vaccine. In HCV-infected participants plasma levels of soluble CD163 (sCD163) were elevated at baseline compared to plasma levels in uninfected controls and untreated HIV-
infected participants. Soluble CD163 correlated inversely with week 8 HBV antibody levels in HCV-infected participants (r= -0.643 p=0.015).
Conclusions: Elevated baseline levels of soluble factors of inflammation are predictive of poor vaccine response to HAV/HBV neo-antigen vaccine during chronic HCV infection.

330  Persistence of HIV-Infected Alveolar Macrophages After Suppressive ART 
Feiyu Hong; Heather M. Michael; Shulin M. Qin; Lawrence Kingsley; Deborah McMahon; Meghan E. Fitzpatrick; Alison Morris; John W. Mellors  
Univ of Pittsburgh, Pittsburgh, PA, USA 
Background: Although HIV-1 infection in macrophages is documented among viremic individuals, there is no conclusive evidence for long-term HIV persistence in these cells 
during suppressive ART. Here, we analyzed highly-purified alveolar macrophages (AM) for evidence of HIV-1 infection and transcriptional activity in vivo.
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Methods: Two participants with HIV-1 viremia (plasma HIV-1 RNA >1,000 copies/ml) and 7 consecutive participants on suppressive ART were enrolled from the Pitt Lung HIV 
cohort and underwent bronchoscopy. Bronchoalveolar lavage (BAL) fluid was separated into cellular and cell-free fractions by centrifugation. AM were purified from BAL cells by 
plastic adherence with extensive washing. Plasma and peripheral blood mononuclear cells (PBMC) were also collected. HIV-1 RNA in the plasma and BAL supernatant were tested 
by qPCR targeting a highly-conserved region in HIV-1 pol. Cell-associated (CA) HIV-1 DNA and RNA in AM, total BAL cells, and PBMCs were assayed by qPCR targeting the same 
region of pol. To detect contaminating or ingested CD4+ T cells, T-cell receptor (TCR) RNA was tested by PCR.
Results: Most subjects (89%) were male. The median age was 50 yrs and CD4 count was 735. In viremic individuals, CA HIV-1 DNA and RNA were detected in AM (median 1.5 and 
2.5 log10 copies/106 cells, respectively) and in PBMC (median 2.4 and 1.5, respectively). HIV-1 RNA in BAL supernatant was low compared to plasma (median 0.9 and 4.4 log10 copies/
ml).  Among subjects on ART, the median duration of viremia suppression was 3.6 yrs (range: 2.4, 12.3; n=7). CA HIV-1 DNA was detected in AM from 6 of 7 participants (median 
1.7 log10 copies/106 cells) and CA HIV-1 RNA in AM from 4 of 6 with detectable HIV-1 DNA (median 1.3). AM extracts were negative for TCR in 6 of 7 participants with samples 
available.  By comparison, CA HIV-1 DNA was detected in PBMC from 6 of 6 individuals tested (median 2.5 log10 copies/106 cells) and CA HIV-1 RNA in 2 of 6 tested (median 1.9). HIV-1 
RNA in BAL supernatant was not detectable (< 0.3 copies/ml) despite low-level plasma HIV-1 RNA in 6 of 7 virally-suppressed participants (median 7.7 copies/ml).
Conclusions: These results establish the persistence of HIV-infected AM in individuals on suppressive ART, which cannot be explained by contaminating or ingested CD4+T-cells. 
Studies are in progress to more fully characterize the proviruses in alveolar macrophages and their inducibility.

331  Evidence of HIV Evolution in Lymphatic and Cancer Tissues in ART+ Patients 
Rebecca Rose1; Susanna L. Lamers1; David J. Nolan2; Debra L. Garcia3; Marco Salemi2; Ekaterina Maidji4; Cheryl Stoddart4; Elyse Singer5; Michael S. McGrath4  
1Bioinfoexperts, LLC, Thibodaux, LA, USA; 2Emerging Pathogens Inst, Univ of Florida, Gainesville, FL, USA; 3AIDS and Cancer Specimen Resource, San Francisco, CA, USA; 4Univ of California San 
Francisco, San Francisco, CA, USA; 5Natl Neurological AIDS Bank, Los Angeles, CA, USA 

	  

Background: Anti-retroviral therapy (ART) is effective in reducing plasma HIV load to undetectable levels and restoring partial immunity. However, viral populations rapidly 
rebound once therapy is removed. Furthermore, HIV-associated co-morbidities, particularly certain cancers, remain a significant co-morbidity even with effective ART. We 
hypothesized that HIV-infected macrophages in tumors may both protect HIV from ART and contribute to metastasis.  
Methods: The AIDS and Cancer Specimen Resource (ACSR) provided 26 post mortem tissues from three HIV+/ART+ 
patients with no detectable viral load. Two died from metastatic lymphoma (Pt02, Pt04), and one from lung cancer 
(Pt05). Tissues were assessed for HIV using digital drop PCR. Single genome amplification was used to generate 
env and nef sequences. We inferred maximum-likelihood phylogenies and performed multiple statistical tests 
to investigate viral evolutionary patterns and compartmentalization. We used an HIV signal detection technique 
(RNAscope) combined with histological staining to visualize the cellular location of HIV RNA in tissues from Pt02.
Results: ddPCR was positive for all tissues. HIV env-nef DNA sequences were generated from 8/11, 3/6 and 9/9 tissues 
from each of the three patients, respectively. HIV RNA was also isolated from three tissues in Pt02 (lymph node tumor, 
cerebellum and aorta) and two tissues from Pt05 (lymph node and spleen). Maximum-likelihood phylogenies and 
statistical testing showed little evidence of viral compartmentalization among tissues for RNA and DNA. Considering 
that the patients had been on ART, some clades showed surprisingly high diversity and evidence of on-going evolution, 
while others were consistent with a pattern of clonal expansion. RNAscope for Pt02 showed that RNA expression of HIV 
gag-pol was clustered and co-localized with CD163+/CD68+ macrophages in tumor lymph node and the cerebellum, 
with lymphoma involvement due to meningeal metastasis.. Infiltrating macrophages surrounded HIV infected cells 
(Figure).
Conclusions: Our results suggest that lymphatic and cancer tissues may offer a privileged environment for persistent 
HIV replication within macrophages during ART and may promote tumor growth and metastasis. Two distinct patterns 
of tissue virus evolution suggest that different modes of replication/spread underlie persistence: ART-resistant HIV 
infected macrophages with persistent evolution/spread and clonal expansion of HIV infected cell populations.

332  Role of Transitional-Memory T Cells in Productive HIV Reservoir in ULTRASTOP Patients 
Chiraz Hamimi1; Sidonie Lambert2; Ruxandra Calin3; Guislaine Carcelain1; Yasmine Dudoit3; Lambert Assoumou2; Vincent Calvez2; Dominique Costagliola2; Christine Katlama2; Brigitte 
Autran1  
1INSERM, UMR-S 1135, Paris, France; 2Sorbonne Univs, Paris, France; 3APHP, Pitié-Salpêtrière Univ Hosp, Paris, France 
Background: The Ultrastop clinical study aims at evaluating frequency and parameters of HIV-remission after treatment interruption (TI) in early-chronic treated patients with 
an ultra-low HIV reservoir. The success of drug free remission was 10%. Half patients carried protective HLA-B*27 or B*57 and CD8-T-cell responses were weak at baseline in all 
patients including the post treatment controller (PTC). Here, we analysed the reservoir dynamic and HIV-reactivation upon TI in the ULTRASTOP Cohort.
Methods: Prospective study of treatment-interruption (TI) followed by treatment-resumption (RXR) in case of immuno-virological failure (pVL>400 cp/mL or CD4<400/mm3) in 
ten early-chronic treated patients enrolled with ultralow HIV-DNA (<66 cp/106 PBMC). Monitoring of immune-virological parameters was performed from D0 until W48 off-ART 
and at W4/W12/W24 after RxR. Dynamics of HIV reservoirs were quantified in PBMCs and sorted resting naïve, central-, transitional- and effector-memory CD4 T cell subsets at D0, 
RxR and W24 post RxR using ultrasensitive RT-PCR. Reactivation of HIV-1 from CD4 T-cell was performed by anti CD3/CD28, IL2 and IL7 stimulation
Results: One HLA-B*27+ CCR5w/w patient controlled viremia up to W56 off-ART and was defined as PTC. 9/10 patients, 4 being HLA-B*27 or B*57+, had prompt plasma viral 
rebound (W2-12) accompanied by an increase in cell-associated HIV-DNA which returned to baseline levels at W24 post RxR. At baseline, HIV-DNA distribution did not differ 
between resting naïve and memory subsets in all patients, and was below the threshold in the PTC’s TTM and TEM compartments. HIV-1 was reactivated in-vitro upon total CD4 
T-cells stimulation in only 3 patients that displayed the highest HIV-DNA levels at baseline, but not in the PTC. At RxR increase in HIV-DNA levels involved the TCM and TTM subsets 
with a preferential contribution of TTM to the CD4 compartment. HIV became inducible in-vitro in total CD4 T-cells from all non-controllers as well as in PTC’s CD4 T cells. RxR levels 
of HIV-RNA reactivation correlated with both peak of pVL (p 0.006) and HIV-DNA levels in PBMC (p 0.03) and in TTM (p 0.01).
Conclusions: In a highly selected population of early-chronic treated patients with ultra-low HIV reservoir, a success rate of 10% after TI was observed. The relatively short-lived 
transitional-memory T cells compartment appears to play a key role in contribution to virus production both in vitro and in vivo. these findings open new perspectives in targeting 
the productive HIV reservoir

333  Drug Activity in PrEP Breakthroughs Has a Transient Effect on SHIV DNA Reservoirs 
Mian-er Cong; Chou-Pong Pau; Walid Heneine; Gerardo Garcia-Lerma  
CDC, Atlanta, GA, USA 
Background: Infection of macaques with simian HIV (SHIV) during concurrent pre-exposure prophylaxis (PrEP) with emtricitabine (FTC) and tenofovir disoproxil fumarate (TDF) 
is associated with reduced acute plasma viremias and limited virus diversity, thus providing a unique model to assess long-term effects of acute antiretroviral treatment. Here, we 
investigated the effect of PrEP on acute SHIV DNA dynamics in peripheral blood mononuclear cells (PBMCs), and on the size of the persistent virus reservoir in lymphoid tissues.
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Methods: Cell-associated SHIV DNA levels were measured in PBMCs during acute infection in 8 macaques infected during concurrent PrEP with FTC/TDF combination or single-
agent tenofovir alafenamide fumarate (TAF). Macaques continued treatment with 1-2 weekly drug doses to model suboptimal drug exposure during undiagnosed HIV infection in 
humans. Peak SHIV DNA and area under the curve values (AUC) over 5 or 20 weeks, as well as RNA levels, were compared to the values seen in untreated SHIV infections (n = 10). 
SHIV DNA levels were also measured in lymphoid tissues collected from FTC/TDF or maraviroc PrEP breakthroughs after 1 year of infection.
Results: PrEP breakthrough infections had reduced plasma RNA viremias relative to untreated infections both at peak and during the first 20 weeks of infection (p<0.005). SHIV 
DNA levels in PBMCs were also reduced in PrEP breakthrough infections both at peak and at week 5 (p = 0.022 and p = 0.043, respectively), but not after 20 weeks of infection. At 
1 year, SHIV DNA reservoirs in lymphoid tissues were similar in size among macaques that received PrEP with FTC/TDF (median = 464 SHIV DNA copies/106 cells; range, 40-5,346), 
PrEP with maraviroc (median = 1088 copies/106 cells; range, 554-10,090), or placebo (median = 952 copies/106 cells; range, undetectable-24,668) (p > 0.05).
Conclusions: Antiviral drug activity due to PrEP limits acute SHIV replication but has only a transient effect on cell-associated DNA levels in PBMCs and lymphoid tissues. Our 
model suggests that suboptimal drug exposure in persons that are taking PrEP and become infected with HIV may not be sufficient to reduce the pool of HIV-infected cells, and 
that treatment intensification may be needed to sustain the virologic benefit from the PrEP regimen.

334  Germinal Centre T and B Cells in Lymph Node Fine-Needle Biopsies During HIV Infection 
John J. Zaunders1; William Hey-Cunningham2; Yin Xu2; Chester Pearson2; Michelle Bailey2; Brad Milner1; Andrew Field1; David Cooper3; Anthony Kelleher2; Kersten K. Koelsch4  
1St Vincent’s Hosp, Darlinghurst, Australia; 2Univ of New South Wales, Sydney, Australia; 3Kirby Inst, Sydney, Australia; 4Kirby Inst, Univ of New South Wales, Sydney, Australia 
Background: Measurement of HIV-1 reservoirs is usually studied in peripheral blood (PB), but 98% of CD4 T cells are in lymphoid tissues and other organs. Histology has shown 
characteristic hyperplastic germinal centres (GC) in lymph nodes, recently associated with increases in the T follicular helper cell (Tfh) subset of CD4 T cells, and there is now 
recognition that GC and Tfh are an important reservoir of HIV-1. We investigated whether ultrasound-guided fine needle biopsies (FNB) from peripheral lymph nodes (LN) provide a 
minimally invasive means of longitudinally accessing HIV-1 reservoirs in GC.
Methods: FNB of inguinal LN were performed on 10 healthy adult controls (HC), 11 HIV+ ART-naive and 10 HIV+ on ART subjects, without adverse events. FNB were analyzed for 
CD3+CD4+CD45RAnegPD-1hiCXCR5+ICOS+CD127dim Tfh cells and CD19+CD20highCD38highIgDnegKi-67+Bcl-6+ GC B cells, using TruCount tubes on a 4-laser LSR II. CD4 T cells, 
from FNB and PB, respectively, were purified by cell sorting, from 19 patients, and HIV DNA and cell-associated (CA) HIV RNA were quantified by real-time PCR.
Results: Overall, the median number of CD4 T cells obtained by FNB from HC was 887,000 (IQR: 206,000-1,187,000), and from all 21 HIV+ subjects (519,000 (IQR: 228,000-
1,340,000)). However, the median Tfh cell number in FNB from ART-naïve HIV+ subjects was 46,300, significantly higher than in HC (5,600; p=0.04); HIV+ on ART subjects had 
a median of 15,800 Tfh cells. The median GC B cell number from ART-naïve HIV+ was 153,493 cells, significantly higher than in HC (median: 1,506; p<0.01). For HIV+ on ART, the 
median GC B cell number was 30,749 cells, so that 4/10 were above HC normal range. Cell sorting from HIV+ FNB yielded a median of 295,000 CD4+ T-cells (purity>96%). HIV DNA 
was quantified in 19 out of 19, CA HIV RNA in 13 out of 17, samples. HIV DNA copies per 106 CD4+ T cells were higher in CD4+ T cells purified from LN FNB compared to PB in both 
ART-naïve (3.22 vs 2.56, p=0.02) and ART (3.21 vs 3.08, p=0.13) groups. Unspliced HIV RNA copies per 106 CD4+ T cells were similarly elevated in LN FNB samples from both the 
ART-naïve (3.97 vs 3.05, p<0.01) and ART (3.66 vs 2.95, p=0.13) groups.
Conclusions: Ultrasound guided FNB of unenlarged LN was well-tolerated, and provided sufficient CD4+ T cells and B cells for high-dimensional flow cytometry and cell sorting 
for PCR, thereby providing access to Tfh and GC B cells for HIV reservoir, pathogenesis, therapy and vaccine studies.

335  Tcm CD4 T-Cell Infection Associates With Immune Failure and HIV Persistence on ART 
Vincent C. Marconi1; Emily Ryan2; Luca Micci3; Amelie Pagliuzza4; Sol Aldrete1; Keith Delman1; Jacob D. Estes5; Nicolas Chomont6; Rafick Sekaly7; Mirko Paiardini2  
1Emory Univ Sch of Med, Atlanta, GA, USA; 2Yerkes Natl Primate Rsr Cntr, Emory Univ, Atlanta, GA, USA; 3Emory Univ, Atlanta, GA, USA; 4CRCHUM, Montreal, QC, Canada; 5Frederick Natl Lab, 
Leidos Biomed Rsr, Frederick, MD, USA; 6Univ de Montréal, Montreal, QC, Canada; 7Case Western Reserve Univ, Cleveland, OH, USA 
Background: Morbidity and mortality especially from severe 
non-AIDS conditions are increased for individuals with persistently 
low CD4 T cell counts and/or persistent immune activation despite 
virologic suppression on antiretroviral therapy (ART). Current 
treatments to increase CD4 counts or reduce immune activation 
have been unable to reduce morbidity or mortality. It is unclear 
if differential infection of CD4 T cell subsets could further explain 
divergent CD4 response to ART and maintenance of the latent HIV 
reservoir.
Methods: Thirty HIV-infected subjects were enrolled in a cross-
sectional cohort based upon their CD4 response to ART-mediated 
virologic suppression. Immunologic responders (IR) were defined 
as having CD4 counts >500 cells/µL < 2 years after ART initiation. 
Immunologic non-responders (INR) were defined as having CD4 
counts <350 cells/ µL > 2 years after ART initiation. The frequency 
of cells harboring total and integrated HIV DNA were measured in 
sorted naïve (N), central memory (CM), transitional memory (TM), 
and effector memory (EM) CD4 T cells for INR and compared to IR. 
Immunological parameters - including frequencies of CD4 and CD8 T 
cells and of their N, CM, TM, and EM subsets, their levels of activation/
proliferation, and the expression of immune checkpoint molecules - 
were analyzed by flow cytometry.
Results: Median age was 46, 90% were male, 82.8% were African-
American. The frequency of cells harboring total and integrated 
HIV DNA were lowest for N CD4 cells while the other subsets were 
equivalent. Total and integrated HIV DNA levels were highly 
correlated (r=0.9240; P<0.0001) and significantly higher for INR 
than IR in all CD4 T cell subsets (P<0.01). Total/integrated (T/I) HIV DNA ratio was lowest for EM CD4 cells and highest for N CD4 cells, consistent with a higher susceptibility to HIV 
infection of EM CD4 T cells. Interestingly the T/I ratio was significantly lower in INR than IR only for CM CD4 cells (p=0.0149). Levels of proliferation (Ki-67+) and expression of 
immune checkpoint molecules previously associated with HIV persistence (PD-1 and TIGIT) were significantly higher in both bulk and CM CD4 T cells of INR.
Conclusions: INR have higher levels of HIV DNA in all subsets when compared to IR, thus highlighting a link between the lack of immune reconstitution and viral persistence. 
Furthermore, INR having a lower T/I ratio only in central memory CD4 cells as compared to IR suggests a higher potential for proviral integration and productive infection of the 
central memory CD4 cells as an important virologic feature of INR.
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336  Sustained HIV Release by Single Persisting CD4+ T Cells During Latency Disruption 
Jason M. Hataye1; Joseph P. Casazza2; David Ambrozak1; Eli Boritz2; Takuya Yamamoto3; Daniel C. Douek2; Alan S. Perelson4; Richard A. Koup2  
1NIH, Bethesda, MD, USA; 2VRC, NIAID, NIH, Bethesda, MD, USA; 3Osaka Univ, Osaka, Japan; 4Los Alamos Natl Lab, Los Alamos, NM, USA 
Background: While the magnitude, timing, persistence, and quality of HIV released from the source CD4+ T cells undergoing latency disruption are unknown, both multi-day 
sustained HIV release and instantaneous burst stochastic models of HIV replication have been proposed. Which model best represents latency disruption may have important 
implications for detecting replication-competent virus.
Methods: We used HIV gag RNA RT-PCR to quantify HIV release from isolated primary CD4+ T cells undergoing latency disruption in limiting dilution cultures. Viral inhibition 
cultures with efavirenz revealed released virus without new rounds of infection and were compared to respective viral outgrowth cultures. Sustained release and instantaneous 
burst stochastic models were implemented using the Gillespie algorithm with parameters derived from applying the deterministic model to experimental data.
Results: While many outgrowth wells accumulated high amounts of virus, there were also many with declining virus that was nevertheless replication-competent, confirmed by 
virus transfer from the original wells to new outgrowth wells. Culture wells with >77% probability of being seeded by a single virus-producing cell were analyzed for viral release. 
Half of cells releasing virus did so in the first 4 days of culture. The accumulated virus for a well varied from less than 120 to 30,000 HIV gag RNA copies. Although a low amplitude 
instantaneous burst dynamic pattern was observed, the vast majority of accumulated HIV RNA was attributed to a higher amplitude virus release pattern sustained for 2-6 days. 
The intrinsic decay half-life of virus in cultures in which infection was blocked was 3 days. Applying this result to the deterministic model, we estimated an average total sustained 
release per cell of 5500 HIV RNA copies.
Conclusions: Our results are consistent with a multi-day sustained virus release stochastic model that predicts, compared to an instantaneous burst model, higher virus extinction 
probabilities. Because extinction probabilities are highest at extremely low infected cell numbers, such as single infected cells at limiting dilution, the sustained release stochastic 
model predicts, and our results show, that replication-competent virus will be present in cultures that are negative for viral outgrowth. Our results further demonstrate that single 
virus-producing cells can survive and produce virus over several days without succumbing to viral cytopathic effects.

337  Analysis of HIV Proviruses in Clonally Expanded Cells In Vivo 
Francesco R. Simonetti1; Jonathan Spindler2; Xiaolin Wu3; Shawn Hill2; Wei Shao4; John W. Mellors5; Stephen H. Hughes6; Mary F. Kearney6; Frank Maldarelli6; John M. Coffin7  
1Univ of Milan, Milan, Italy; 2HIV Dynamics and Replication Prog, NCI, Frederick, MD, USA; 3Frederick Natl Lab, Frederick, MD, USA; 4Leidos Biomed Rsr, Inc, Frederick, MD, USA; 5Univ of 
Pittsburgh, Pittsburgh, PA, USA; 6NCI, Frederick, MD, USA; 7Tufts Univ, Boston, MA, USA 
Background: Recently, we and others found that clonally expanded populations of HIV infected cells persist during cART. Some cells were highly expanded; a clone with an 
integrant in the HORMAD2 gene accounted for c. 50% of all of the infected cells. Integration into specific introns of BACH2 or MKL2 increased the expansion and/or survival of 
infected cells. The proviruses in these clonally expanded cells have not been adequately characterized. One highly expanded provirus was found to be replication-competent 
(Simonetti et al. CROI 2015). We now report the characterization of other proviruses in highly expanded clones, including those integrated into the HORMAD2 and MKL2 genes.
Methods: Longitudinal PBMC samples were obtained from two volunteers with chronic HIV infection. Integration sites were determined as previously described (Science 345: 179, 
2014). Proviruses integrated in HORMAD2, MKL2, and an intergenic region of the X chromosome were selectively amplified using specific primers for HIV and the flanking host DNA.
Results: The clone carrying the integrant in an intron of the HORMAD2 was present both pre- and on-cART therapy and accounted for 50-80% of all of the infected cells after 7-8 y 
on cART, implying that expansion of the clone started early in infection.  Proviral sequence analysis revealed a 675 nt single LTR with intact promoter elements. Similarly, analysis 
of the proviral integrant in an intergenic region of the X chromosome from the second donor showed it was a solo LTR. Seven MKL2 integrants in introns 4 or 6 of MKL2 in the same 
orientation as MKL2 transcription were also characterized from the second donor. One of the proviruses had a large pol-U3 internal deletion; of the remaining, 4 proviruses showed 
evidence G to A mutation leading to multiple stop codons and 3 were found to lack intact tat or rev. All seven, however, had intact LTR promoter elements and retained the major 
splice donor sequence. 
Conclusions: Proviruses in expanded clones can be intact, hypermutated, partially deleted or consist of only a single LTR. The proviruses that affect the function of the MKL2 gene 
to promote cell survival have intact LTR regulatory elements but some lack tat, which is normally required for transcription of the HIV genome.

338  Viral Evolution Analysis for the Distinction of True HIV-1 Elite-Controller Patients 
Maria Pernas; Concepcción Casado; Isabel Olivares; Cecilio López-Galindez; for the HIV Controllers Consortium of the AIDS Spanish Network  
Inst de Salud Carlos III, Madrid, Spain 
Background: Elite controllers (EC) are a sub-set of HIV-infected patients able to spontaneously maintain viral loads below the limit of detection without therapy. Some EC remain 
with undetectable viral load, and they could be considered as the true elite controllers, while other undergoes events of viral replication. The distinction between both groups of EC is 
of major importance. In this work, we propose to study viral evolution as a marker to distinguish true EC.
Methods: Serial samples of 15 EC, HIV-1 sero-positive individuals without antiretroviral therapy for at least one year and with 2 viral loads determinations < 50 copies / ml 
were included. After one year of follow-up, 5 maintained the virological control whereas 10 patients showed an increase in viral load > 50 copies/ml.  For virological analysis, 
we compared samples when viral load was <50 copies/ml (t=0) in both group of patients. Proviral DNA was extracted from PBMC for amplification and sequencing of viral 
quasispecies by limiting dilution PCR in env and gag genes. Phylogenetic trees were constructed and calculations of diversity and viral dating (Casado et al., 2000) in both groups 
were performed. We also analyzed the presence of escape mutations in the gag gene.
Results: Viral diversity in the env C2-V5 region in t=0 was statistically superior (p = 0.004) in patients who lost control (mean = 0.03 ± 0.01) than in those who maintained control 
(mean = 0.0028 ± 0.003). Viral sequences in patients without loss of control dated close to the time of primary infection, while viral sequences from patients who lost control 
corresponded to the year of the sample. Overall, no escape mutations in gag related to the loss of control were observed. However, when escape mutations (T242N for example) 
were detected, these mutations pre-existed in the t=0 samples.
Conclusions: Viral evolution analysis allowed the distinction of two evolutionary patterns in patients with the same viral control phenotype. EC patients with virological 
control showed no signs of evolution (evolutionary stasis), suggesting that the virus has not replicated since primo-infection. In the other group of EC patients, we detected 
viral diversification even with undetectable viral load, indicating viral replication along the infection. Thus, lack of viral evolution could be used as a diagnostic marker for the 
identification of true EC. These EC patients could be potentially considered  as functionally cured.
Casado et al JAIDS 2000 23:68-74

339  Optimization of PCR Amplicons to Predict Clonality of Full-Length HIV-1 Sequences 
Sarah B. Laskey1; Katherine M. Bruner2; Robert Siliciano3  
1Johns Hopkins Univ, Baltimore, MD, USA; 2Johns Hopkins Univ Sch of Med, Baltimore, MD, USA; 3Howard Hughes Med Inst, Baltimore, MD, USA 
Background: Virus-driven clonal expansion of latently infected memory CD4+ T cells may provide a mechanism of HIV-1 persistence in the presence of suppressive antiretroviral 
therapy. The only conclusive way to prove the presence of a clonally expanded infected cell is to sequence complete, identical viral genomes and integration sites multiple times 
in independent experiments. Due to the prohibitive difficulty of this measurement, many studies assume clonality when independent viral sequences are identical in short PCR 
amplicons of ~500-1500bp. In this study, we analyzed previously published full-length HIV-1 sequence alignments from 28 patients to determine which PCR amplicons, if any, are 
sufficient to demonstrate the clonality of an entire viral genome.
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Methods: We analyzed full-length HIV-1 sequences from plasma RNA (6 patients), resting CD4+ T cell proviral DNA (7 patients treated during acute infection, 9 patients treated 
during chronic infection), and DNA from p24 antigen-negative quantitative viral outgrowth assay culture wells (6 patients). We analyzed between 5 and 121 unique sequences 
(mean=25, median=16) per patient. We compared the apparent clonality of each patient alignment within previously published PCR amplicons in the gag-pol and envelope V3-V4 
regions. We also measured the apparent clonality of each alignment within hypothetical amplicons of various fixed lengths across the genome to identify the optimal genomic 
region(s) for primer placement and to compare the importance of amplicon location versus amplicon length.
Results: Although no short region of the HIV-1 genome is consistently sufficient to distinguish non-clonal full-length viral sequences in all patients, a 1500bp amplicon in the 
gag-pol region is superior to a 500bp amplicon spanning the envelope V3-V4 region (p<0.001). In sequences from plasma RNA, the sufficiency of a hypothetical amplicon to 
distinguish non-clonal sequences depends almost entirely on the length of the amplicon. In proviral DNA samples, there is wide variation among patients in terms of which 
genomic regions work best and in terms of the importance of amplicon length.
Conclusions: No short PCR amplicon is sufficient to demonstrate the clonality of HIV-1 genomes within samples from a single patient. Researchers hoping to demonstrate 
clonality may screen samples with a short PCR but must ultimately sequence full-length viral genomes to demonstrate the clonality of independent samples.

340  Clonal Expansion of Replication-Competent Proviruses is Common in Individuals on ART 
Michele D. Sobolewski1; John K. Bui1; Jonathan Spindler2; Andrew Musick3; Brandon Keele4; Wei Shao5; Ann Wiegand3; John M. Coffin6; Mary F. Kearney3; John W. Mellors1  
1Univ of Pittsburgh, Pittsburgh, PA, USA; 2HIV Dynamics and Replication Prog, Natl Cancer Inst, Frederick, MD, USA; 3NCI, Frederick, MD, USA; 4Frederick Natl Lab, Frederick, MD, USA; 5Leidos 
Biomed Rsr, Inc, Frederick, MD, USA; 6Tufts Univ, Boston, MA, USA 
Background: Clonal expansion of HIV-infected CD4+T-cells in patients on long-term ART was recently described by Maldarelli et. al. and Wagner et. al. (Science 2014), but the 
replication-competence of such proviruses is controversial. Cohn et. al. (Cell 2015) were unable to identify intact, clonally-expanded proviruses in vivo. Conversely, Simonetti et. al. 
(CROI 2015) described a case of persistent viremia during ART wherein the primary source was a clonally-expanded, replication-competent provirus. Here, we sought additional 
evidence of clonally-expanded, replication-competent proviruses in individuals on ART.
Methods: Viral outgrowth assays (VOAs) were performed on > 6x106 purified CD4+ T-cells from 8 consecutive participants who were on suppressive ART for > 2 years (median 
13.5 years) and who had diverse virus populations consistent with long-term chronic infection prior to therapy.  Purified CD4+ T-cells were seeded in six replicates of 3-fold serial 
dilutions beginning with 1x106 cells per well. Single-genome sequencing (SGS) targeting p6-PR-RT was performed on supernatants from p24 positive wells and on HIV cell-
associated, unspliced HIV RNA (CAR) and HIV DNA (CAD) in PBMCs from the same individuals. Sequences were examined for matches across VOA wells and to PBMC CAR and CAD by 
neighbor-joining analyses.
Results: In 6 of the 8 individuals studied to date, identical sequence matches have been found across multiple VOA positive wells or between VOA positive wells and CAR or CAD 
SGS. Replication-competent proviruses constituted a median of 1.3% (range 0.7-7.1%) of all unique viral variants and a median of 9.1% (range 7.7-20%) of all clonally-expanded 
variants detected by SGS.
Conclusions: We detected inducible, clonally-expanded, replication-competent proviruses in more than half of individuals studied on long-term suppressive ART. These expanded 
clones could serve as a persisting source for rebound viremia after interruption of ART and should be targeted by HIV cure strategies.

341  A Novel Assay to Quantify Replication-Competent Latent HIV-1 From rCD4+T Cells 
Phalguni Gupta1; Anwesha Sanyal1; Nicolas Sluis-Cremer2; Deena Ratner1; Ming Ding1; Robbie B. Mailliard2; Charles Rinaldo2; Jennifer M. Zerbato2; Amanda Chargin3; Bruce K. 
Patterson3  
1Univ of Pittsburgh, Grad Sch of PH, Pittsburgh, PA, USA; 2Univ of Pittsburgh, Pittsburgh, PA, USA; 3IncellDx, Inc, Menlo Park, CA, USA 
Background: The latent HIV-1 reservoir that resides in resting CD4+ (rCD4+) T cells of infected individuals on combination antiretroviral therapy (cART) is a major obstacle to a 
cure. A primary challenge in defining this reservoir is the lack of a high-throughput, sensitive and robust assay that can quantify the size of the inducible replication-competent 
pool of latent HIV-1. Currently, the quantitative viral outgrowth assay (Q-VOA) that is widely used is labor intensive, time consuming and expensive, and is not amenable to a high-
throughput format. Here we report on the development of a TZM-bl cell based assay (TZA) for the quantification of replication-competent latent HIV-1, which is fast, sensitive, 
robust and amenable to a high-throughput format.
Methods: The strategy for quantifying inducible replication competent HIV-1 in rCD4+T cells by TZA involves two steps:  (i) induction of latent HIV-1 from rCD4+T cells by 
anti-CD3/CD28 antibodies; and (ii) quantification of induced replication competent HIV-1 in the TZM-bl cell based assay . Using TZA, Q-VOA and a simultaneous ultrasensitive 
subpopulation staining/hybridization in situ (SUSHI) assay we quantified the size of the inducible replication-competent pool of latent HIV-1 in rCD4+ T cells isolated from 13 
aviremic HIV-1 infected individuals on suppressive cART from the Pittsburgh Multicenter AIDS Cohort Study.
Results: For the TZA, the amount of replication competent HIV-1 was found to range 1.2-141 (mean 46.4) infectious units per million (IUPM). By contrast, the IUPM values for 
the Q-VOA ranged 0.28-2.37 (mean 0.70), which is almost 70-fold lower (p=0.0029). To confirm the high levels of IUPM obtained from the TZA assay we applied the SUSHI assay 
in parallel to anti-CD3/CD28 activated rCD4+ T cells from 10 out of 13 donors. The number of HIV-1 RNA positive cells per million rCD4+T cells in the SUSHI assay was similar in 
magnitude to the TZA assay ranging from 10 to 240 (mean 75). In subsets of HIV-infected subjects, we also evaluated fractional HIV-1 provirus expression (fPVE). For 9 subjects the 
fPVE as measured by the TZA ranged from 0.12-13.93% (mean  4.03%), while fPVE as measured by the Q-VOA ranged from 0.02- 0.9% (mean 0.14%).
Conclusions: Using the novel TZA assay, we show that the size of the inducible latent HIV-1 reservoir in virally suppressed individuals on cART is significantly larger than previous 
estimates using the Q-VOA, which could pose a challenge for the irradication of latent virus in rCD4+ T cells in these patients.

342  Cellular HIV-1 RNA/DNA As Biomarkers of Inducible Virion Production 
Anthony R. Cillo1; Feiyu Hong1; Angela Tsai2; Alivelu Irrinki2; Jasmine Kaur2; Jacob Lalezari3; Derek Sloan2; Jeffrey P. Murry2; John W. Mellors1  
1Univ of Pittsburgh, Pittsburgh, PA, USA; 2Gilead Scis, Inc, Foster City, CA, USA; 3Quest Clinical Rsr, San Francisco, CA, USA 
Background: Simple biomarkers of the inducible HIV-1 reservoir have not been identified. We investigated whether the frequency of infected cells in blood and their 
transcriptional activity is related to the inducible HIV-1 reservoir from resting CD4+ T cells in persons on virologically-suppressive antiretroviral therapy (ART).
Methods: Total blood mononuclear cells (PBMC) were isolated from leukapheresis product obtained from volunteers on suppressive ART for ≥1 year. Cellular unspliced HIV-1 
RNA (CA-RNA) and proviral HIV-1 DNA (CA-DNA) in uncultured PBMC were quantified by qPCR assays targeting 3’ integrase. Resting CD4+ T (rCD4) cells were isolated from PBMC 
by negative selection, and were then activated with PMA/ionomycin in the presence of 300 nM efavirenz. On day 6 of culture, supernatants were collected from replicate wells, 
centrifuged (500 x g for 5 min), and stored at -80°C. HIV-1 RNA in supernatants (surrogate for virion production) was quantified by COBAS Roche TaqMan v2.0.  Correlations 
between virion production and cellular HIV-1 RNA/DNA were assessed using Spearman’s correlation coefficient.
Results: A total of 22 donors were evaluated. Levels of HIV-1 RNA produced after 6 days of treatment with PMA/ionomycin varied >1000 fold among the donors; the median was 
4406 copies/mL of culture supernatant, ranging from of 38 to 42756 copies/mL. The median level of CA-RNA was 38 (range: <1 to 355) copies per 106 PBMC, and the median level 
of CA-DNA was 286 (range: 7 to 2972) copies per 106 PBMC. CA HIV-1 RNA and DNA levels were strongly correlated with each other (rho=0.80, p<0.001), and both were strongly 
correlated (see figure) with inducible virion production (rho=0.76, p<0.001 for CA-RNA; rho=0.75, p<0.001 for CA-DNA).
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Conclusions: Inducible virion production from resting CD4+ T cells ex vivo is strongly associated with the number of HIV-infected cells and the basal level of HIV-1 RNA 
transcription in isolated PBMC. These data indicate that simple, high-throughput and relatively inexpensive measures of cellular HIV-1 RNA and DNA can be used to estimate 
the size of the inducible reservoir in patients on suppressive ART.  These approaches could also be useful in assessing the effectiveness of interventions targeting the latent HIV 
reservoir.

 

343  FDG PET/CT Imaging of Lymph Nodes As a Measure of the HIV Reservoir in Humans 
Priscilla Hsue1; Richard Takx2; Amorina Ishai2; Irini Sereti3; Remi Fromentin4; Nicolas Chomont4; Sophia Hur1; Peter Ganz1; Steven G. Deeks1; Ahmed Tawakol2  
1Univ of California San Francisco, San Francisco, CA, USA; 2Massachusetts General Hosp, Boston, MA, USA; 3NIH, Bethesda, MD, USA; 4Univ of Montreal, Montreal, QC, Canada
Background: The HIV reservoir persists even in the setting of effectively treated and suppressed HIV infection.  Preclinical models strongly implicate lymphoid structures as a 
major reservoir. 18F-fluorodeoxyglucose (FDG) PET/CT is an imaging modality that quantifies inflammation in these tissues.  We assessed the association between lymph node 
inflammation and the size of the reservoir. 
Methods: A total of 64 participants, ages 40 and older, were recruited from the SCOPE cohort. There were 45 HIV-infected participants and 19 controls that were matched by 
age, gender, Framingham Score, and race. Thirty-four of those with HIV were treated and suppressed and 7 were elite controllers. Participants underwent 18FDG-PET/CT imaging 
after an overnight fast and FDG uptake in the axillary lymph nodes (LN) was assessed as a mean standardized uptake value (SUV). A target to background ratio (TBR) for LN was 
generated by dividing LN SUV by blood background SUV. Viral persistence was measured using frequency of cells harboring integrated HIV DNA in CD4+ T cells.  
Results: Lymph node inflammation was lower in HIV-uninfected controls (TBR: 0.97 (0.84-1.37)) compared to treated and suppressed individuals (1.39 (1.01-2.23) p=0.02) and 
elite controllers (1.36 (0.92-2.19), p=0.07) as shown in Figure 1.  Higher inflammation in the lymph nodes was associated with higher HIV RNA viral load (r=0.53, p<0.001), even 
after correcting for antiretroviral therapy, CD4 count, or history of opportunistic infections (p=0.006). Additionally, higher lymph node inflammation was associated with markers 
of viral persistence among the elite controllers (Integrated HIV DNA, r=0.78, p=0.039), but not the treated suppressed (r=0.051, p=0.794). Among those on effective ART, lymph 
node inflammation was associated with higher markers of CD4+ T-cell activation (HLADR+CD38+ cells: r=0.53, p=0.003) and higher levels of IL-6 (r=0.43, 0=0.02). 
Conclusions: Lymph node activity as assessed by FDG-PET/CT was higher among HIV-infected individuals compared to controls and was associated with markers of viral 
persistence and inflammation. Our findings support the hypothesis that among elite controllers, HIV serves as the main driver of inflammation as opposed to those on ART.  FDG 
PET/CT imaging of the axillary lymph nodes may provide a method to non-invasively measure reservoirs of viral persistence in HIV and assess response to different antiretroviral 
therapies or anti-inflammatory interventions.    

 

344  Activation of Nasopharynx-Associated Lymphoid Tissue in HIV Infection 
Danny Li1; Richard Takx2; Amorina Ishai2; Remi Fromentin3; Irini Sereti4; Nicolas Chomont4; Sophia Hur1; Steven G. Deeks1; Priscilla Hsue1; Ahmed Tawakol2  
1Univ of California San Francisco, San Francisco, CA, USA; 2Massachusetts General Hosp, Boston, MA, USA; 3Univ of Montreal, Montreal, QC, Canada; 4NIH, Bethesda, MD, USA 
Background: Nasopharynx-associated lymphoid tissue (NALT) plays an important role in stimulating immune responses against alimentary and airborne antigens. Tissue-
resident inflammatory cells are metabolically active and can be quantified using an infusion of 18F-fluorodeoxyglucose (FDG) followed by a PET scan to identify heightened 
inflammation. We compared NALT in HIV-infected individuals and matched HIV-negative controls and assessed the association between NALT and inflammatory markers, markers 
of immune activation, and size of the HIV reservoir.
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Methods: A total of 64 participants, ages 40 and older, were recruited from the SCOPE cohort. There were 45 HIV-infected participants and 19 HIV-negative controls (who were 
matched by age, gender, and Framingham risk score to HIV patients).  Thirty-four (76%) of the HIV-infected individuals were treated and virally suppressed, 7 (16%) were elite 
controllers, and 1 (2%) was treated and unsuppressed.  NALT activation (NALT-A) was measured as average of maximum standardized uptake value (SUVmax) of FDG uptake within 
nasopharyngeal tissue. Immunophenotyping of T-cells and monocytes was performed by multiparameter flow cytometry on cryopreserved PBMCs.  HIV reservoir was ascertained 
by measuring the frequency of CD4+ T-cells harboring integrated HIV DNA.  
Results: Average maximum standard uptake value of NALT was higher in HIV-infected individuals on ART vs matched HIV-negative controls (5.18 +/- 2.19 vs 3.40 +/- 1.04, 
p=0.023). SUVmax of NALT was positively correlated with nadir CD4 (r=0.507, p=0.002) and was inversely associated to markers of inflammation (IL-6: r=-0.429, p=0.014; sCD163: 
r=-0.380, p=0.032). A trend for an inverse association between NALT and the HIV reservoir was observed (r=-0.350, p=0.0563). However, among the elite controllers only, this 
finding was highly significant (NALT-A: N=5, r=-0.98, p=0.005). 
Conclusions: HIV-infected individuals had higher levels of NALT-A compared to matched HIV- negative controls. In HIV infection, activation of NALT tissue was associated with 
lower indices of inflammation, higher nadir CD4 count, and lower levels of the HIV reservoir. These novel observations suggest that an intact and active NALT may play a role in 
generating a response in the setting of HIV.

 

345  HIV DNA Identified in Most Tissues of a Plasma-Negative HIV Autopsy Cohort 
Susanna L. Lamers1; Rebecca Rose1; David J. Nolan2; Debra L. Garcia3; Melissa Agsalda-Garcia4; Bruce Shiramizu4; Ekaterina Maidji5; Cheryl Stoddart5; Elyse Singer6; Michael S. 
McGrath5  
1Bioinfoexperts, LLC, Thibodaux, LA, USA; 2Emerging Pathogens Inst, Univ of Florida, Gainesville, FL, USA; 3AIDS and Cancer Specimen Resource, San Francisco, CA, USA; 4Univ of Hawaii, 
Honolulu, HI, USA; 5Univ of California San Francisco, San Francisco, CA, USA; 6Natl Neurological AIDS Bank, Los Angeles, CA, USA 

	  

Background: While combined antiretroviral therapy (ART) can reduce plasma viral loads to undetectable levels, the 
degree to which virus is eliminated from other anatomical sites remains unclear. The high frequency of comorbidities 
in ART+HIV+ patients suggests that persistence of virus may contribute to tissue pathologies.  The goal of this study was 
to identify subjects with undetectable plasma and CSF viral load at death, assay a panel of their autopsy tissues for HIV, 
and assess tissue histopathology to discover the extent of residual anatomical HIV levels during cART and the potential 
relationship to tissue injury. 
Methods: The National Neurological AIDS Bank (NNAB) and AIDS and Cancer Specimen Resource (ACSR) autopsy 
cohort was screened to identify 20 HIV+/ART-treated participants who had undetectable plasma and CSF viral loads at 
autopsy. Extensive medical histories were compiled for each participant. Detailed histopathological findings were noted 
in multisite autopsy specimens (n=212, including up to 6 brain and 6 lymphoid tissues per subject). All tissues were 
assayed for the presence of HIV DNA using quantitative and digital drop PCR. A subset of tissues was evaluated for HIV 
RNA using RNAscope in situ hybridization assay. 
Results: The median patient age and length of HIV infection was 46.5 years and 12 years, respectively. Fifteen of the 
20 patients developed cancer. Abnormal histological findings in the spleen, lung, lymph node and liver were identified 
in 90% of the participants. Aorta and kidney were abnormal in 50 and 60% of the participants, respectively. 75% of 
participants demonstrated a degree of atherosclerosis and all brain tissues analyzed demonstrated slight to severe 
pathology. Overall, 66% of the tissues studied contained HIV DNA copies >200/million cell equivalents. Selected 
RNAscope studies localized HIV to macrophages within cancer tissues (See Figure). In HIV RNA positive brain tissue, 
infiltrating macrophages surrounded HIV+ cells.
Conclusions: This study confirms the presence of HIV within diverse anatomical tissues in virally suppressed ART+ patients. Persistent virus replication in tissues could promote 
inflammatory diseases, including cancer, atherosclerosis and other organ-associated diseases. These ACSR/NNAB cohorts, along with others of their kind, are highly valuable 
resources for future studies of HIV reservoirs and persistence.
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346  Relationship Among Viral Load Outcomes in HIV Treatment Interruption Trials 
Graham C. Treasure1; Evgenia Aga2; Ronald Bosch2; John W. Mellors3; Daniel Kuritzkes4; Rajesh T. Gandhi5; Michael Para6; Jonathan Z. Li1  
1Brigham and Women’s Hosp, Harvard Med Sch, Boston, MA, USA; 2Harvard Sch of PH, Boston, MA, USA; 3Univ of Pittsburgh, Pittsburgh, PA, USA; 4Harvard Med Sch, Boston, MA, USA; 
5Massachusetts General Hosp, Boston, MA, USA; 6Ohio State Univ, Columbus, OH, USA 
Background: Analytic treatment interruption (ATI) trials are crucial for evaluating potential HIV curative strategies, but interpretation of these trials is complicated by the use of 
varying virologic outcome measures and an incomplete understanding of relationships between potential virologic endpoints. While viral load (VL) set point has historically been 
the most common virologic outcome of ATI studies, there is increasing use of time to viral rebound as an alternative endpoint. In addition, other studies have presented lower ATI 
VL set point compared to pre-ART VL as evidence of therapeutic efficacy in clinical trials. Using a pooled dataset of AIDS Clinical Trials Group (ACTG) ATI studies, we completed an 
in-depth characterization of ATI VL endpoints.
Methods: We performed a pooled analysis of 6 ACTG ATI studies with 235 total participants who were virologically suppressed prior to ATI. We evaluated the relationship between 
two common VL outcomes—timing of confirmed VL rebound ≥200 HIV RNA copies/mL and VL set point (mean log10 VL during ATI weeks 12-16). Associations between set point 
and timing of viral rebound were analyzed using Spearman correlation, Kruskal-Wallis, Mann-Whitney, and Chi-square tests.
Results: For participants who had HIV rebound at or before week 12, there was no significant association between timing of viral rebound and the VL set point.  However, 
participants with viral rebound after 12 weeks also had significantly lower set points (rebound ≤12 [N=176] vs. >12 weeks [N=14]: median 4.1 vs. 1.9 log10 HIV RNA copies/mL, 
P<0.001, Figure 1). Participants treated during chronic infection had higher ATI VL set points than those treated during early infection (chronic [N=141] vs. early [N=50]: median 
4.2 vs. 3.4 log10 HIV RNA copies/mL, P<0.001). Pre-ART VL was correlated with ATI VL set point (Spearman r=0.38, p<0.001), but not rebound timing.  In 68% of participants, ATI VL 
set point was lower than pre-ART VL with a median 2-fold decrease, but there was significant variation in the fold-change between ATI VL set point and pre-ART VL (Q1, Q3: 5-fold 
decrease, 1.7-fold increase).
Conclusions: Our results reveal a complex relationship between several key virologic factors in HIV ATI trials, including pre-ART VL, viral rebound timing, and ATI VL set point. The 
association of delayed viral rebound with lower ATI VL set point suggests the presence of virologic and/or immunologic factors mediating both outcomes.

 

347  Viral and Immune Characteristics of HIV Post-Treatment Controllers in ACTG Studies 
Behzad Etemad1; Xiaoming Sun2; Michael M. Lederman3; Rachel Z. Gottlieb1; Evgenia Aga4; Ronald Bosch4; Jeffrey Jacobson5; Rajesh T. Gandhi6; Xu G. Yu2; Jonathan Z. Li1  
1Brigham and Women’s Hosp, Harvard Med Sch, Boston, MA, USA; 2Ragon Inst of MGH, MIT, and Harvard, Cambridge, MA, USA; 3Case Western Reserve Univ, Cleveland, OH, USA; 4Harvard Sch 
of PH, Boston, MA, USA; 5Drexel Univ Coll of Med, Philadelphia, PA, USA; 6Massachusetts General Hosp, Boston, MA, USA 
Background: HIV post-treatment controllers (PTCs) are individuals who can maintain low levels of viremia after ART discontinuation. They have primarily been identified from 
patients treated during acute infection and little is known about PTCs who were treated during chronic infection. Understanding the mechanisms of HIV control in PTCs has 
implications for the design of novel strategies for HIV remission.
Methods: We evaluated 497 participants from 8 ACTG analytic treatment interruption (ATI) studies to identify PTCs who generally maintained viral loads ≤400 HIV RNA copies/mL 
for ≥24 weeks. Non-PTC control participants were matched by study arm and selected randomly. Total HIV DNA and CA-usRNA were measured in PBMCs at 3 time points: pre-ATI, 
early and late post-ATI. T cell intracellular cytokine staining (ICS) was performed on PBMCs stimulated with HIV Gag peptide pool and NK cell ICS was performed with PBMCs 
stimulated with K562 cells. Soluble markers of inflammation were measured with ELISA-based assays.
Results: 16 PTCs were identified (3.2% of participants), including 6 treated during early infection (6.6% of this group) and 10 treated during chronic infection (2.5% of this group). 
Median duration of documented virologic control was 96 weeks. There were no significant differences in pre-ATI CD4+ count, duration of ART, or frequency of protective HLA 
alleles between PTCs and non-PTCs. Pre-ATI HIV DNA and CA-RNA were detectable in 14% and 29% of PTCs, respectively. HIV DNA and CA-RNA levels did not significantly increase 
in PTCs after ATI (median DNA and CA-RNA <50 copies/106 PBMCs for all time points).  For individuals treated during chronic infection, non-PTCs had higher HIV DNA levels pre-ATI 
and higher DNA and CA-RNA levels early post-ATI. No significant differences were detected in HIV-specific T or NK cell activity between PTCs and non-PTCs. While there were no 
significant pre-ATI differences in soluble and T cell markers of inflammation, non-PTCs had increased CD8+ cell activation as well as IP10 and sCD163 levels post-ATI.
Conclusions: While rare, PTCs can be identified from individuals who were not treated during acute HIV infection. PTCs maintained a small HIV reservoir even after ART 
discontinuation without a significant increase in immune activation or HIV-specific T or NK cell activity. The detection of pre-ATI HIV DNA and CA-RNA did not preclude the 
possibility of post-treatment control, suggesting inefficient viral replication or antiviral immune activity may mediate this control.

348  HIV-1 in the Blood and Intestine Contributes to Viremia During Treatment Interruption 
Anni Winckelmann1; Kirston Barton2; Bonnie Hiener2; Thomas A. Rasmussen3; Martin Tolstrup1; Wei Shao4; Paul W. Denton1; Sharon R. Lewin3; Ole S. Søgaard1; Sarah Palmer2  
1Aarhus Univ Hosp, Aarhus Nord, Denmark; 2Cntr for Virus Rsr, Westmead Millennium Inst, Westmead, Australia; 3Doherty Inst for Infection and Immunity, Univ of Melbourne, Melbourne, 
Australia; 4Leidos Biomed Rsr, Inc, Frederick, MD, USA 
Background: Transcriptionally silent HIV-1 proviral genomes contribute to HIV-1 persistence in long-lived CD4+ T cells. Administration of panobinostat to HIV-1 infected 
individuals on long-term antiretroviral therapy (ART) activates HIV-1 RNA transcription in these latently infected cells. The extent to which the induced HIV-1 RNA transcripts and 
related HIV-1 DNA sequences represent virus able to contribute to viremia upon treatment discontinuation is unknown. In this study, we compared HIV-1 sequences in CD4+ T-cells 
from the peripheral blood and intestinal lamina propria mononuclear cells (LPMCs) during experimental therapy with panobinostat to sequences that were collected from the 
plasma during a post-panobinostat analytical treatment interruption (ATI).
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Methods: CD4+ T cells were obtained before, during, and after panobinostat administration (n=15). For nine of the participants, LPMCs were collected during and after 
panobinostat treatment. Additionally, plasma samples were collected during an ATI for nine of the trial participants. Five participants participated in both the ATI and collection of 
LPMCs. We used single-proviral/genome sequencing to determine the genetic composition HIV-1 DNA and RNA. Phylogenetic analyses were conducted using MEGA 6.0.
Results: We identified an expansion of clonal cell-associated HIV-1 DNA in the peripheral blood, which is indicative of previous cellular proliferation, that matched viral RNA 
sequences from the ATI. Cell-associated HIV-1 DNA sequences from CD4+ T cells from both blood and LPMCs were closely related to HIV-1 RNA sequences detected in plasma during 
the ATI (>99% similarity; blood n=38 sequences, LPMC n=12 sequences). Furthermore, we identified cell-associated HIV-1 RNA sequences in CD4+ T cells from blood and LPMCs 
collected during panobinostat treatment that were closely related to plasma sequences from the ATI (>99% similarity; blood n=6 sequences LPMC: n=1 sequence).
Conclusions: Clonally expanded HIV-1 is capable of contributing to viremia, indicating that replication-competent virus is maintained in proliferating cells. Importantly, we found 
that cell-associated HIV-1 DNA in the peripheral blood CD4+ T cells and LPMCs both contribute to plasma viremia following discontinuation of ART. Furthermore, HIV-1 RNA from 
virus that later emerged during ATI was expressed in the blood and LPMCs during panobinostat treatment. Thus, both of these important compartments of latent virus should be 
prioritised in remission and curative strategies.

349  HIV DNA Set Point Remains Elevated in Untreated vs Treated Acutely Infected Thais 
Jintanat Ananworanich1; Nicolas Chomont2; Leigh . Eller3; Eugène Kroon4; Meera Bose3; Marty Nau3; Suteeraporn Pinyakorn3; Nelson L. Michael5; Nittaya Phanuphak4; Merlin L. 
Robb3; for the RV254/SEARCH010 Study Groups  
1Military HIV Rsr Prog, Bethesda, MD, USA; 2Univ de Montréal, Montreal, QC, Canada; 3US Military HIV Rsr Prog, Walter Reed Army Inst of Rsr, Silver Spring, MD, USA; 4SEARCH, Bangkok, 
Thailand; 5US Military HIV Rsr Prog, Bethesda, MD, USA 
Background: The dynamics of HIV reservoir seeding in early acute HIV infection (AHI) and the longitudinal comparison of reservoir markers in antiretroviral therapy (ART) 
untreated and treated AHI is poorly understood.
Methods: Total and integrated HIV DNA were measured in the peripheral blood mononuclear cells (PBMCs) from two prospective AHI protocols of untreated (RV217, n=12) and 
treated (RV254, n=71) Thais. HIV DNA levels were log10 transformed prior to analysis. Differences between groups were assessed using two-tailed Student’s t test.
Results: The untreated cohort was younger (median age 23 vs. 29 years in the treated cohort). The distribution of Fiebig stages were similar: untreated: 7 (58%) FI/II and 5 (42%) 
FIII/IV; treated: 33 (46%) FI/II and 38 (54%) FIII/IV. Baseline HIV RNA was higher in those untreated (6.4 vs. 5.7 log10copies/ml in treated, p=0.04). Mean time to ART initiation was 2 
days from enrollment in the treated cohort. Geometric mean total HIV DNA over time is shown in the figure.
Mean baseline values were higher in the untreated vs. treated cohorts for total DNA (2.8 log vs. 1.8 log10copies/106PBMC, p=0.02) and integrated DNA (1.6 vs. 0.7 
log10copies/106PBMC, p=0.006). After ART, the treated cohort had a marked reduction in total and integrated HIV DNA levels whereas these changed little in those untreated. The 
mean values at week 48 for total HIV DNA were 2.6 vs. 0.9 log10copies/106PBMC and integrated HIV DNA were 1.5 vs. 0.1 log10copies/106PBMC for the untreated and treated cohorts, 
respectively.
The mean differences of total HIV DNA between the untreated vs. treated cohorts increased from 1 log10copies/106PBMC at baseline to 1.7 log10copies/106PBMC at week 48 
(p<0.0001) and 2.3 log10copies/106PBMC at week 144 (p <0.0001). 
Similarly, the mean differences of integrated HIV DNA between the untreated vs. treated cohorts increased from 0.9 log10copies/106PBMC at baseline to 1.4 log10copies/106PBMC at 
week 48 (p<0.0001) and 1.9 log10copies/106PBMC at week 144 (p <0.0001).  The total and integrated HIV DNA differences between cohorts remained after adjusting for baseline 
HIV DNA values.
Conclusions: Levels of HIV DNA “set point” appears to be established early during Fiebig I-IV AHI and determines the reservoir size in chronic infection. Over three years without 
ART, persons with AHI have HIV DNA that is 2 logs higher than those on ART.  The window of opportunity to significantly alter HIV DNA levels with ART is possibly very early.

 

350  Impact of Long-term Antiretroviral Therapy (ART) on Cellular HIV and Inflammation 
Rajesh T. Gandhi1; Deborah McMahon2; Ronald Bosch3; Christina Lalama3; Josh Cyktor2; Bernard J. Macatangay4; Charles Rinaldo2; Ann Collier5; Joseph J. Eron6; John W. Mellors2  
1Massachusetts General Hosp, Boston, MA, USA; 2Univ of Pittsburgh, Pittsburgh, PA, USA; 3Harvard Sch of PH, Boston, MA, USA; 4Univ of Pittsburgh Sch of Med, Pittsburgh, PA, USA; 5Univ of 
Washington, Seattle, WA, USA; 6Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA 
Background: The longitudinal impact of ART on markers of HIV persistence and inflammation is incompletely understood.
Methods: Participants with chronic HIV who initiated ART in ACTG trials had pre- and on-ART samples tested for cell-associated HIV RNA and DNA (CA-RNA, CA-DNA), plasma HIV 
RNA, IL-6, hsCRP, sCD14, sCD163.
Results: 101 participants with median duration of virologic suppression on ART of 7 yrs (range 4-15) were analyzed. Prior to ART, higher CA-DNA correlated with higher CA-RNA 
(r=0.67, p<0.001) and lower CD4 count (r=-0.51, p<0.001). After 4 yrs of ART, CA-DNA fell 15-fold whereas CA-RNA dropped 525-fold (Figure). Slope of CA-DNA decay was greatest 
during the first 4 yrs but DNA continued to decline slowly thereafter (5%/yr decline, p=0.002; 69% had negative slope). By contrast, after yr 1 there was no further decline in 
CA-RNA. Despite suppression of plasma viremia, participants with high CA-DNA before ART continued to have high DNA while on ART (r≥0.61, p<0.001). Other factors associated 
with high on-ART CA-DNA included low pre-ART CD4 count and low on-ART CD4:CD8 ratio (eg, at yr 1 of ART, r=-0.44, p<0.001). The correlation between CA-DNA and CA-RNA 
persisted at all time points (r=0.51-0.57, all p<0.001) but only DNA correlated with plasma RNA by single-copy assay (r=0.32, p=0.013; assessed at yr 4). IL-6 and sCD163 dropped 
significantly during the first yr of ART and then stabilized; sCD14 and hsCRP did not decline after ART. No consistent correlations were found between CA-DNA or CA-RNA and 
inflammatory biomarkers at pre- or on-ART time points. 
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Conclusions: Following initiation of ART, CA-RNA declines more rapidly and to a greater extent than CA-DNA, indicating that a subset of cells expressing RNA has a shorter half-life 
than infected cells that do not express RNA. At 4 yrs of ART, CA-DNA remains correlated with plasma RNA and continues to decline slowly thereafter (similar to rate shown for 
plasma RNA (Riddler JID 2015)). CA-RNA does not appear to decline after yr 1, suggesting persistence of a cell population expressing defective or partial HIV genomes that do not 
kill infected cells at a rate higher than their proliferation. ART reduces some inflammatory markers but there was no evidence for a link between inflammation and HIV persistence. 
Low CD4:CD8 is associated with high CA-DNA, supporting early ART initiation to reduce the infected cell pool. These data underscore the need for interventions to accelerate the 
slow decay on ART of infected cells capable of virus production.

 

351  Impact of cART & Systemic inflammation on Semen HIV-1 Reservoir in Primary Infection 
Antoine Chéret1; Julia Heitzmann2; Adeline Mélard3; Christine Durier2; Ludivine David3; Michaella Muller-Trutwin4; Jean-Marie Chennebault5; Camille Lécuroux6; Christine Rouzioux7; 
Laurence Meyer8; for the ANRS 147 OPTIPRIM Team 
1Le Kremlin-Bicêtre Hosp, AP-HP, Le Kremlin-Bicêtre, France; 2INSERM SC10-US19, Villejuif, France; 3Hosp Necker, Paris, France; 4Inst Pasteur, Paris, France; 5Angers Hosp, Angers, France; 
6INSERM U802, Le Kremlin-Bicêtre, France; 7Necker Hosp, AP-HP, Paris, France; 8INSERM, CESP U1018, Le Kremlin-Bicêtre, France 
Background: The risk of sexual transmission is conditioned by the presence of HIV-1 infected cells and viral particles in genital secretions. Infected cells in semen represent an 
increased risk of HIV-1 cell to cell transmission Primary HIV Infection (PHI) is brief but very efficient in terms of viral transmission. We studied the impact of early-cART in PHI and 
the influence of the systemic activation on HIV-semen and blood reservoir dynamic.
Methods: Patients from the ANRS-147-OPTIPRIM randomized trial received two years of early-cART. Blood and seminal samples were collected at inclusion and month 24. Total 
cell-associated-HIV-DNA and HIV-RNA were quantified in blood, semen cells and seminal plasma (Biocentric, Bandol, France). Interferon-y-inducible interferon 10 (IP-10) and 
interleukin-6 (IL6) were quantified by ELISA in blood plasma. Spearman correlation tests were performed.
Results: Twenty-one patients participated to this substudy (median age: 36 years, time from estimated date of infection: 33 days), 20 were symptomatic and 8 presented acute 
infection (WB ≤1 Ab). At enrolment, median HIV-RNA was significantly higher in blood (5.39 log10cp/mL) than in semen (4.22) (p< 0.0001). Median blood and seminal HIV-DNA 
level was 3.59 and 0.31 log10cp/106PBMC, respectively. Semen HIV-RNA was correlated with CD4 count (r=-0.54, p=0.018) and CD8 count (r=-0.54 p=0.018). Furthermore, IP-10 
positively correlated with blood HIV-RNA (r=0.46 p=0.046), blood and semen HIV-DNA (r=0.53 p=0.018; r=0.51 p=0.026), IL-6 (r=0.68 p=0.003) and negatively with CD4/CD8 
ratio (r=-0.59 p=0.006) (Figure1). Among the 8 patients with acute infection, semen-HIV-RNA correlated with blood-HIV-RNA (r=0.81, p=0.015), CD4 count (r=-0.98, p<0.0001), 
CD4/CD8 ratio (r=-0.85, p=0.0075). Two years effective cART induced an important and significant decrease in blood and semen HIV-RNA levels 
Conclusions: This is the first evidence of HIV-reservoir cells in semen of patients with PHI, showing that levels are linked with the immunosuppression severity and plasma IP-10 
level. Early treatment allows purging viral particles and also infected cells, which reduces the high risk of HIV transmission during PHI.

Figure 1: Correlogram of baseline virological and immunological markers.	  
*TPI: Time between estimated date of infection and enrolment	  
Heatmaps and pie-charts indicate associations between the variables. Red color displays a positive correlation and 
blue a negative correlation. Their intensity and size of pie represent the strength of the association.	  
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352  Predictors of Viral Control After ART Interruption in SIV-Infected Rhesus Macaques 
Luca Micci1; Emily Ryan2; Steven E. Bosinger2; Remi Fromentin3; Rafick Sekaly4; Nicolas Chomont5; Jeffrey Lifson6; Mirko Paiardini2  
1Emory Univ, Atlanta, GA, USA; 2Yerkes Natl Primate Rsr Cntr, Emory Univ, Atlanta, GA, USA; 3Univ of Montreal, Montreal, QC, Canada; 4Case Western Reserve Univ, Cleveland, OH, USA; 5Univ 
de Montréal, Montreal, QC, Canada; 6Frederick Natl Lab, Frederick, MD, USA 
Background: Antiretroviral therapy (ART) does not eradicate HIV and the virus rebounds upon ART interruption. Recently, a sustained control of HIV replication in the absence 
of ART has been achieved in a subset of subjects starting ART early after infection (post-treatment controllers; PTC). However, the virologic and immunologic determinants of 
post-ART control of HIV replication are still unclear, particularly in tissues. Understanding the mechanisms behind durably containing HIV replication may guide new strategies 
towards HIV remission. Here, we used the well-established model of SIV-infected rhesus macaques (RMs) to investigate the features associated with post-ART SIV control. 
Methods: We identified five SIVmac239-infected RMs (B*08- and B*17-) that, after seven months of ART initiated at two-months p.i., controlled viral rebound (<200 copies/mL) 
after structured treatment interruption (STI). Blood (PB), rectum (RB) and lymph node samples were longitudinally collected from these animals as well as from RMs that, under 
the same experimental conditions, experienced a robust SIV rebound after STI (NC). Total SIV-DNA and RNA was measured on purified PB CD4 T cells and mucosal tissues by qPCR; 
immunological parameters were determined by flow cytometry. Predictors associated with PTC status were evaluated by odds ratio analyses.
Results: Before ART initiation, PTC had markedly reduced SIV-RNA levels in plasma and RB, lower SIV-DNA content in PB CD4 T cells and RB, reduced T-cell activation, and higher 
CD4 counts as compared to NC (P<0.01 for all measures). Levels of intestinal CD4 T cells were similar, but PTC had higher frequencies of Th17 and Th22 cells. On ART, PTC had 
significantly lower levels of residual plasma viremia (<3 copies/mL) and SIV-DNA content in PB CD4 T cells. The bulk and SIV-specific CD8 T cell compartment was comparable 
between the two groups, thus suggesting that PTC can achieve partial viral control without CD8 antiviral responses superior to those of NC. Remarkably, PB and RB SIV-RNA and 
DNA contents rapidly increased in NC after ART interruption, while remain stable or progressively decreased in PTC. Finally, partial control of SIV rebound in PTC resulted in higher 
CD4 levels and reduced inflammation in PB, RB and LN during the off-ART period.
Conclusions: Lower pre-ART viremia, cell-associated SIV-DNA, and T cell activation with concomitant preservation of Th17 cell homeostasis are highly associated with prolonged 
viral control post ART interruption in SIV-infected RMs.

353  Antiretroviral Therapy in SIV Natural Hosts: Implications for AIDS Pathogenesis 
Francesca Calascibetta1; Luca Micci1; Diane Carnathan1; Benton Lawson1; Ann Chahroudi2; Jeffrey Lifson3; Mirko Paiardini4; Guido Silvestri4  
1Emory Univ, Atlanta, GA, USA; 2Emory Univ Sch of Med, Atlanta, GA, USA; 3Frederick Natl Lab, Frederick, MD, USA; 4Yerkes Natl Primate Rsr Cntr, Emory Univ, Atlanta, GA, USA 
Background: The major obstacle to Human Immunodeficiency Virus (HIV) eradication is the presence of a small pool of long-lived latently infected cells that are not affected 
by antiretroviral therapy (ART), particularly, central memory (TCM) and memory stem (TSCM) CD4+ T cells. We recently showed that in sooty mangabeys (SMs) these subsets are 
relatively resistant to SIV infection when compared with rhesus macaques (RMs), while effector memory CD4+ T cells were infected at similar levels between the two species. 
Based on these data, we hypothesized that SMs may experience a significant decay of the viral reservoir during ART and, possibly, a slower rebound of viremia upon treatment 
interruption.
Methods: Twelve experimental chronically SIV-infected SMs with viral load of 103-105 vRNA copies/ml were treated with antiretroviral therapy (ART) regimen consisting of PMPA 
(20 mg/kg), FTC (30 mg/kg), Raltegravir (300 mg/day) and Darunavir (800 mg/day). The cohort of SMs was divided in four-treatment interruption groups, each of three animals, 
receiving ART for to 2, 6, 9 and 12 months. Virological and immunological parameters were monitored prior to, during and after ART administration.
Results: All animals receiving ART experienced a rapid and significant decline of the plasma viral load with eleven out of twelve SMs showing viremia suppression below the limit 
of detection (60 copies/ml). Analysis of total circulating CD4+ T cells showed minor changes in terms of frequency and absolute number. Interestingly, the depletion of intestinal 
memory CD4+ T cells, which is associated with SIV infection of SMs, was reverted when viral replication was controlled by ART and higher levels of intestinal CD4+ T cells were 
maintained even after therapy interruption. Moreover, ART was associated with decreased frequency of CD8+ HLADR+ T cells in blood and mucosal tissues. While ART induced 
variable decrease in the level of cell-associated SIV-DNA in blood, therapy interruption resulted in viral rebounds in all treated SMs.
Conclusions: This is the first study in which a potent and prolonged four-drug ART regimen was administered to SIV-infected SMs. The treatment was safe and effective in 
suppressing viral replication, with ART inducing a remarkable level of immunologic reconstitution in the gut. However, ART interruption resulted in rapid viral rebound in all 
animals, thus indicating that the virus reservoir persists for at least a year despite low levels of infection in CD4+ TCM and TSCM. 

354  Bryostatin-1 for Latent-Virus Reactivation: A Phase I, Double-Blind Clinical Trial 
Carolina Gutiérrez1; Nadia Madrid-Elena1; Sergio Serrano-Villar1; María Jesús Pérez-Elias2; María E. Martín1; Coral Barbas3; Javier Ruperez3; Eduardo Muñoz4; Trevor Castor5; Santiago 
Moreno2  
1Ramón y Cajal Hosp, IRYCIS, Madrid, Spain; 2Hosp Universitario Ramón y Cajal, Madrid, Spain; 3CEMBIO, San Pablo CEU Univ, Madrid, Spain, Madrid, Spain; 4Córdoba Univ, Córdoba, Spain; 
5Aphios Corporation, Boston, MA, USA 
Background: The protein kinase C (PKC) agonist bryostatin-1 has been found to be highly potent in inducing latent viral expression through NF-kB signaling. It may also have 
synergistic effects when combined with other latency reversing agents (LRA). However, no clinical trials with the drug have been performed in HIV-infected patients.
Methods: In this pilot, double blind phase I clinical trial (NCT 02269605), we included aviremic HIV-1 infected patients on suppressive antiretroviral therapy (ART) to evaluate the 
effect of two different single doses of bryostatin-1 (10 µg/m2 or 20 µg/m2) compared with placebo. The primary outcomes were safety and the change from baseline in the cell 
associated unspliced (CA-US) HIV-1 RNA. Secondary endpoints were PKC activation, plasma HIV-1 RNA, and markers of early immune activation. Bryostatin-1 plasma levels were 
assessed at baseline, and at 15 min, 30 min, 60 min, and at 2, 4, 8 12, and 24 hours post-infusion.
Results: Twelve patients were included, four in each Study Group. Bryostatin-1 was well tolerated in all the patients regardless the dose of the drug they received. No 
abnormalities were detected in blood cell counts or blood chemistry. No detectable increases of intracellular HIV-1 mRNA was induced by the single dose infused, without 
differences between the bryostatin-1 and placebo groups (p=0.44). Using a transcription mediated amplification (TMA) assay, the proportion of positive and negative HIV-1 RNA 
plasma samples were similar in the three groups, without correlation with the CA-US HIV-1 RNA levels (p=0.676) (Figure 1). We also failed to detect any effect on PKC activity 
with any of the two doses of bryostatin-1 (p=0.23), as well as in 
biomarkers activation (CD25 and CD69). After the single dose of 
bryostatin-1, plasma levels were undetectable in all the patients that 
received 10 µg/m2, and below 50 pg/mL in those receiving 20 µg/m2 
(Figure 2).
Conclusions: In this first clinical trial in HIV-infected patients, 
bryostatin-1 was safe at the doses administered. However, the drug 
did not show any effect on PKC activity or on the transcription of 
latent HIV, probably due to the low plasma levels. Given the safety 
profile of the drug, clinical trials with multiple doses of bryostatin-1 
or with a combination of bryostatin-1 and other drugs shown to be 
synergistic in ex vivo studies are warranted.
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355  Clinical Administration of Vorinostat Increases NK Cell Capacity to Produce IFN-g 
Carolina Garrido; Natalia Soriano-Sarabia; Brigitte Allard; Katherine Sholtis; Nancie M. Archin; David M. Margolis  
Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA 
Background: Vorinostat (VOR) can upregulate HIV RNA expression in latently infected resting CD4+T cells from treated aviremic HIV-infected patients. However, to achieve viral 
eradication, latency reactivation must be followed by immune clearance, and thus it is essential to investigate whether reactivation therapies have an impact on immune function. 
While VOR effect on T cell function has been studied, here we evaluate the impact of in vivo administration of VOR on Natural Killer (NK) cell function and phenotype.
Methods: Five participants received 22 doses of VOR over 8 weeks (Archin JID, 2014). Cryopreserved PBMC from these patients were used to assess the impact of VOR on CD4, CD8, 
NK and NKT cell frequency, proliferation and activation. In addition, NK cells were isolated to analyze NK phenotype, 
including the expression of activating receptors CD16, NKG2D, NKp30, NKp46 and DNAM-1. NK degranulation 
(CD107a expression) and IFN-g production after culture with the target cell line K562 was measured. Cells were 
studied before VOR administration, after 11 doses and after 22 doses, and differences assessed using the Mann 
Whitney test.
Results: The frequency of CD3+CD4+, CD3+CD8+ or CD3+CD56+ cells were unaltered by VOR. However, a modest 
increase in NK cell (CD3-CD56+) frequency was observed after VOR treatment (p=0.059 and p<0.05 after 11 and 22 
doses). Interestingly, we observed a significant decrease of Ki67 expression in all cell subpopulations after 11 VOR 
doses, which persisted after 22 doses (p<0.01). Expression of the activation marker CD69 remained stable during 
VOR treatment. Phenotypic analysis on isolated NK cells showed that CD16, DNAM-1 and NKp30 expression did not 
change upon VOR exposure, while NKG2D and NKp46 expression increased (p<0.05). Regarding NK cell function, we 
observed a trend towards an increase in degranulation after VOR exposure (p=NS), and remarkably, a significant 
increase in IFN-g production after VOR administration (p<0.01).
Conclusions: NK cell capacity to produce IFN-g was improved after in vivo treatment with VOR. In addition, 
activating receptors NKG2D and NKp46 were upregulated. Interestingly, Ki67 expression was significantly reduced 
after 11 and 22 doses of in vivo VOR in all cell subpopulations. These results suggest in vivo VOR dosing is not 
reducing NK cell function, and could even provide some enhancement. We are currently testing this hypothesis by 
evaluating the potential of NK cells exposed to VOR to reduce viral production in latency clearance assays.

 

356  CCR5 Gene-Edited Cells Undergo Positive Selection in SHIV-Infected Nonhuman Primates 
Christopher W. Peterson1; Jianbin Wang2; Michael Holmes2; Patricia Polacino3; Shiu-Lok Hu3; Robert Murnane4; Audrey Baldessari4; Hans-Peter Kiem1  
1Fred Hutchinson Cancer Rsr Cntr, Seattle, WA, USA; 2Sangamo BioScis, Richmond, CA, USA; 3Univ of Washington, Seattle, WA, USA; 4Washington Natl Primate Rsr Cntr, Seattle, WA, USA 
Background: Nuclease-mediated gene editing holds great promise in the cure of HIV infection, but the efficacy of this approach in patients is unclear. We have targeted the CCR5 
locus in hematopoietic stem cells (HSCs) and assessed engraftment following autologous transplant in the pigtailed macaque. CCR5 disruption in this model should directly protect 
against infection with simian/human immunodeficiency virus (SHIV). We are evaluating the extent to which CCR5-disrupted cell progeny impact SHIV infection in naïve animals, 
and viral reservoirs in previously infected, combination antiretroviral therapy (cART)-suppressed animals.
Methods: Animals are challenged with CCR5-tropic, HIV enveloped SHIV, and suppressed by three-drug cART following viral set point. Zinc Finger Nucleases (ZFNs) are used to 
disrupt CCR5 in autologous HSCs; these stem cells and their progeny are subsequently measured ex vivo and in vivo. In previously infected and suppressed animals, assays are 
conducted to measure the size of the latent SHIV reservoir before and after transplant.
Results: In SHIV-naïve animals, we observe approximately 5% steady state bulk disruption of CCR5 in vivo, which persists following SHIV challenge. This approach is equally 
feasible in SHIV-infected, cART-suppressed animals. Virus-dependent selection for CCR5-disrupted HSC progeny is observed, namely in memory T-cell subsets. Viral reservoir 
assays demonstrate that sites of viral persistence are present in cART-suppressed animals, and are impacted by the transplant procedure.
Conclusions: We have built on our unprecedented demonstration of successful long-term engraftment of CCR5 gene-edited HSCs in vivo by showing that these 
cells can undergo virus-dependent positive selection. We are currently developing gene-editing approaches to enrich for CCR5-edited cells without the need for ongoing 
viral replication, using adeno-associated virus (AAV) to knock in a chemoselection marker at the disrupted CCR5 locus. This should allow for significant enrichment of infection-
resistant cells in vivo under the cover of ongoing cART. These results have important implications for cART-independent control of viremia in HIV+ in patients, and should be a 
promising component of combinatorial HIV cure strategies.

357  Predicting Determinants of Long-Term HIV Control With Gene Therapy Strategies 
Alison L. Hill1; Lily Hu1; Louise Hogan2; Martin A. Nowak1; Timothy J. Henrich2  
1Harvard Univ, Boston, MA, USA; 2Univ of California San Francisco, San Francisco, CA, USA 
Background: Gene therapy to render lymphocytes resistant to HIV infection is a proposed strategy to achieve long-term antiretroviral-free remission (e.g. CCR5 modification or 
delivery of antiviral gene products).  Preliminary in vivo studies of gene therapy, however, have had limited success, and there is a need to elucidate the conditions under which 
modified cells have sufficient selective advantages to reduce target cell density below a critical level required to maintain infection. 
Methods: We designed a mathematical model of the competition between wildtype and genetically-modified CD4 T cells in vivo and the accompanying dynamics of HIV 
infection. The model was parameterized using data on lymphocyte kinetics, HIV viral dynamics, and the effects of modification. The dynamics were analyzed to determine the 
conditions under which gene therapy strategies will be successful, and to better understand factors that could be manipulated to improve outcomes. 
Results: In summary, complete control of HIV with these strategies is difficult. Under a range of model structures and parameters, the most likely outcome is that modified cells 
co-exist with wild-type cells below the level required to prevent HIV persistence. To obtain viral control off ART, edited CD4+ T cells must have a higher proliferation rate or a longer 
lifespan even in the absence of virus, or, edited hematopoietic stem cells must be included. The enrichment level of edited cells is highly dependent on the strength of competition 
between cells for homeostatic proliferation signals. Interestingly, lower thymic contribution to wild-type T cell levels makes invasion easier and engraftment higher, promoting 
viral control. Higher viral fitness in wildtype cells can make it easier for edited cells to expand initially but harder to control infection.  The potential benefit can be boosted if edited 
cells are also resistant to causes of bystander cell death that are not viral-load-dependent, or if they provide enhanced immune effector function. Using this model to interpret 
recent clinical data, observed outcomes may be more consistent with transfusion-mediated changes in cell dynamics than due to resistance of edited cells.
Conclusions: A mathematical model of gene therapy strategies for HIV demonstrates that viral control is possible only under a narrow range of conditions, and that further 
measurement and manipulation of immunological dynamics during engraftment may be necessary to improve outcomes.
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358LB  T-Cell Homeostasis and CD8 Responses Predict Viral Control Post SB-728-T Treatment 
Joumana Zeidan1; Gary K. Lee2; Clarisse Benne1; Slim Fourati1; Shelley K. Wang2; Jacob Lalezari3; Gary Blick4; Geoffrey M. Nichol2; Dale K. Ando2; Rafick Sekaly1  
1Case Western Reserve Univ, Cleveland, OH, USA; 2Sangamo BioSciences, Richmond, CA, USA; 3Quest Clinical Rsr, San Francisco, CA, USA; 4CIRCLE CARE Cntr, LLC, Norwalk, CT, USA 
Background: Infusion of ZFN driven CCR5 modified T-cells (SB-728-T) in HIV infected subjects was previously shown to durably improve CD4 counts. Long-term CD4 reconstitution 
and decay of the HIV reservoir were previously correlated with a novel memory stem cell (TSCM) CD4 subset that expands post-infusion and is enriched in CCR5-modified cells. This 
current study aims at identifying correlates and mechanisms that lead to control of viremia post treatment interruption (TI).
Methods: 18 ART treated subjects with CD4 counts above 500 were preconditioned with 0.1-2.0 g/m2 of Cytoxan prior to infusion of SB-728-T. Subjects initiated TI at 6 weeks post 
infusion. T cell count and viral load (VL) were monitored regularly for 12 months following treatment. Immunologic and viral analyses (immuno-phenotyping, reservoir analyses, 
anti-HIVgag effector functions, etc) were performed at selected time points.
Results: Of the 9 subjects pre-conditioned with Cytoxan doses of 1.0 and 1.5 g/m2, 6 subjects demonstrated durable control of viremia (VL<10,000) in extended TI (duration= 
14-26 months), with 2 subjects showing consistent ongoing VL measurements <1000 (duration= 17 & 20 months). Using a univariate linear regression model, greater levels 
of CCR5 modified cells before TI (p=0.03) and frequencies of CD4 TSCM during TI (p=0.01) correlated with lower VL, suggesting that greater levels of the HIV resistant T-cell 
compartment could be critical in conferring post-treatment control possibly by restoring immune homeostasis and providing help to HIV specific CD8 T cells. Multivariate analyses 
were used to determine parameters that further predict viremia control during TI. Results indicate that higher CD4 TSCM levels, along with greater polyfunctional anti-HIV gag 
CD8 response during TI (p=0.04) were associated with reduced viral load. Further, HIV reservoir size prior to TI showed a significant interaction with CD8 response in this model 
(p=0.03), suggesting that greater HIV reservoir were associated to HIV specific CD8 responses that failed to control virus upon TI.
Conclusions: Control of viremia during treatment interruption was demonstrated in 6 subjects treated with CCR5 modified T-cells. In a multivariate model, data from 
immunologic and reservoir analyses suggest that the best predictors for post treatment viral control are restored T cell homeostasis as suggested from greater levels of SB-728-T 
engraftment, polyfunctional antiviral CD8 responses during TI and lower HIV reservoir levels prior to TI.

359  Integration Analysis of Latently Infected Cell Lines: Evidence of Ongoing Replication 
Jori Symons1; Abha Chopra2; Eva Malantinkova3; Ward Spiegelaerde3; Shay Leary2; Don Cooper2; Linos Vandekerckhove3; Simon Mallal2; Sharon R. Lewin1; Paul U. Cameron1  
1Doherty Inst for Infection and Immunity, Univ of Melbourne, Melbourne, Australia; 2Inst for Immunology & Infectious Diseases, Murdoch Univ, Murdoch, Australia; 3Ghent Univ and Ghent 
Univ Hosp, Ghent, Belgium 
Background: HIV cure is limited by persistence of long lived latently infected CD4+ T cells. Latently infected cell lines are widely used in vitro to study HIV latency. We identified 
and tested the stability of HIV integration sites in latently infected cell lines, obtained from NIH AIDS reagent program, using a newly developed high throughput method.
Methods: Method: To determine assay sensitivity/efficiency, high molecular genomic DNA of seven latent HIV cell lines were isolated and DNA equivalent of 20 cells each were 
mixed with genomic DNA from a million HIV negative PBMCs. Additionally, the latently infected cell lines ACH-2, U1 and J1.1 that contain 1 or 2 integrated copies of replication 
competent HIV and J-Lat 8.4, 9.2, 10.6 and 15.4 cell lines that contain a single replication deficient HIV were passaged 8 times. Genomic DNA isolated after passage 0, 2, 4, 6 and 8 
was enzymatically cut to random sized fragments. The fragments were end-repaired, a-tailed and a linker was ligated to the fragments which enables nested amplification. The 
fragments were subjected to LTR based nested PCR with barcoded nested primers and prepared for Miseq sequencing. Chromosomal alignment was determined using the Blat-
UCSC Genome Browser (GRCH38/hg38).
Results: The procedure was optimized for robotic processing to increase sample throughput and decrease risk of contamination. The efficiency was 35% and detected 1 HIV 
integration site in 50,000 uninfected PBMCs. Latently infected cell lines infected with a deficient virus demonstrated a single integration site. In contrast, cell lines harbouring 
a replication competent virus demonstrated multiple distinct HIV integration sites per 150,000 cells (74 in ACH2, 42 in U1 and 93 in J1.1). J1.1, which is reported to have a single 
integrated copy per cell, demonstrated two major integration sites in equal frequency. Moreover, ACH-2 cells, when passaged, demonstrated a 2-fold increase in unique HIV 
integration sites found across the human genome.
Conclusions: Conclusion: Cell lines latently infected with replication competent HIV demonstrated multiple unique HIV integration sites indicating these cell lines are not clonal. 
Furthermore, the increase and change in sites of HIV integration observed in ACH-2 cells over time is suggestive of low level virus replication. These findings have implications for 
the use of latently infected cell lines as models of HIV latency and as standards for quantification of HIV integration. 

360  HIV Integration Sites in Cellular Models of Viral Persistence 
Sara Sunshine1; Rory Kirchner2; Sami S. Amr3; Michelle Kim4; Alberto Bosque5; Robert Siliciano6; Vicente Planelles5; Oliver Hofmann2; Shannan Ho Sui2; Jonathan Z. Li1  
1Brigham and Women’s Hosp, Harvard Med Sch, Boston, MA, USA; 2Harvard Sch of PH, Boston, MA, USA; 3Partners HlthCare Personalized Med, Cambridge, MA, USA; 4Johns Hopkins Univ Sch 
of Med, Baltimore, MD, USA; 5Univ of Utah, Salt Lake City, UT, USA; 6Howard Hughes Med Inst, Baltimore, MD, USA 
Background: The location of HIV integration sites is thought to play a critical role in the clonal expansion of infected cells and HIV persistence. Cell culture models are often used 
to study and assess HIV latency and latency-reversing agents, but it is unclear how these models reflect HIV integration in vivo. We have developed a high-throughput sequence-
capture assay to evaluate the integration site characteristics of 3 cellular models.
Methods: Integration site analysis was performed in three cellular models of HIV persistence: ACH-2 cells, Bcl-2 transduced primary CD4+ cells, and cells from a cultured TCM 
model. A clonal population of ACH-2 cells was also included after limiting dilution and expansion with ART. Sequence enrichment was performed with a diverse biotinylated probe 
library composed of 52 consensus probe sequences designed using the LANL database. Libraries were sequenced on the MiSeq platform (Illumina) with 300 bp paired-end reads. 
Sites were annotated with UCSC canonical gene annotations and gene ontology analysis was performed using the Gene SeT Analysis Toolkit. Genes identified from the cellular 
models were also compared to highly represented genes from two previously published patient datasets.
Results: While ACH-2 cells are historically thought to have a single site of integration, we identified two main integration sites. In addition, we found that 47% of reads were 
outside of the two major integration sites. Integration site analysis of the clonal ACH-2 population showed near elimination of single integration sites (ACH-2 bulk culture vs. ACH-2 
clone: 39.4% vs. 0.2%, Fisher’s P <0.01), suggesting that this assay has an extremely low false-positive rate and confirming the diversity of integration sites within the ACH-2 
population. Across the 3 cellular models, there were significant differences in integration site characteristics, including the proportion of clonally-expanded sites, sites within genic 
regions, exons, and the orientation of the integrated HIV relative to the host gene. Gene ontology analysis of highly represented genes from the patient samples found little overlap 
with HIV-containing genes from the cell lines.
Conclusions: Integration site differences exist amongst the commonly used cellular models of HIV persistence and in comparison to integration sites found in patient samples. 
These results may contribute to differences seen in the response to latency-reversing agents amongst cellular models and patient-derived cells.

361  Clonal Integration Site Frequency and Replication-Competent Virus in Patients on ART 
Maja Kiselinova1; Ward Spiegelaerde1; Maria J. Buzon2; Sherry McLaughlin3; Mathias Lichterfeld2; Lisa Frenkel3; Linos Vandekerckhove1  
1Ghent Univ and Ghent Univ Hosp, Ghent, Belgium; 2Ragon Inst of MGH, MIT, and Harvard, Cambridge, MA, USA; 3Seattle Children’s Rsr Inst, Seattle, WA, USA 
Background: The latent HIV-1 reservoir remains one of the major obstacles to cure HIV. To monitor HIV cure strategies, a validated biomarker is needed that can evaluate the 
reservoir over time in vivo. Consequently, numerous assays are now being investigated to estimate the size of the replication competent provirus. 
Methods: A comprehensive study was designed to evaluate and compare potential HIV-1 reservoir biomarkers. A cohort of 25 ART treated patients was sampled in which plasma 
viral load (<50 cp/ml) was suppressed for median of 7 years (5-11). Total, integrated HIV-1 DNA and unspliced (us-) HIV-1 RNA were quantified in peripheral blood. A quantitative 
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viral outgrowth assay (qVOA) was performed. Subsequently, a nested substudy of 10 patients was set-up to analyse HIV-1 integration sites and tat/rev induced limiting dilutions 
assay (TILDA). The selected patients had low level of total HIV-1 DNA (<250 cp/106PBMCs) or high level of qVOA (> 2 IUPM). The percentage of integration site clonality was 
estimated based on results from the integration site analysis, and the frequency of cells with inducible HIV RNA transcription were estimated using maximum likelihood method. 
Results: Integrated and total HIV-1 DNA were detected in all patients, and both measures correlated well (p=0.002, R²=0.85). Replication-competent virus was detected in 80% 
of patients by the qVOA and this correlated with integrated and total HIV-1 DNA (p=0.05, R²=0.44; p = 0.019, R²=0.54; respectively). In total 317 integration sites were analysed. 
A wide range of percentage of clonality (25.0-91.4%) was observed between patients. The majority of patients had an average of 30% clonality, which on average comprised of 
3.4 predominant clonal integration sites per patient. Patients with higher clonal diversity (≥ 6 clones) had higher estimate for TILDA (frequency of cells with inducible msRNA  > 
200 cells /106 PBMCs) and higher CD4 nadir count (p=0.048, R²=0.46). Interestingly, one patient had an extremely high clonality (>90%), which was represented by a single clone. 
This patient also had no inducible virus in both VOA and TILDA, suggesting that the clonal provirus in this patient is replication incompetent. The single predominant clone was 
associated with the extremely CD4 nadir count in this patient (3 cells/ul.)
Conclusions: We observed a good correlation between VOA and integrated and total HIV-1 DNA. Integration site sequencing revealed that most of the ART treated patients in this 
study had an HIV DNA reservoir consisting of 30% clonally expanded cells. These levels of clonal provirus did not affect the amount of inducible virus, except for the one patient 
with >90% clonality.

362  Measurement of Integrated HIV DNA by Pulse-Field Gel Electrophoresis and ddPCR 
Steven Lada; Caroline Ignacio; Douglas D. Richman; Matt F. Strain  
Univ of California San Diego, San Diego, CA, USA 
Background: Assays that measure the size of the latent reservoir with high sensitivity, precision and throughput are needed for clinical studies directed toward 
eradication. Droplet digital PCR (ddPCR) provides an efficient, standard-independent method to measure HIV DNA, but distinguishing between integrated and unintegrated 
molecular forms remains a challenge. Previous attempts to remove contaminating episomal and linear unintegrated DNA have been limited by low sensitivity or assay 
throughput. We sought to develop an assay specific for integrated HIV DNA by initial isolation of high-molecular weight DNA via automated pulse-field gel electrophoresis (PFGE) 
with the BluePippin system followed by ddPCR.
Methods: 8E5 cells were grown in culture, while CD4 cells were enriched from PBMCs and infected with NL43 HIV for 7 days. DNA was extracted by Qiagen QIAamp DNA Blood Mini 
Kit. 8E5 DNA was loaded at 1000ng or 100ng while CD4 DNA was loaded at 500ng or 50ng per well into Pippin Gel 0.75% DF Cassettes, and separated using a PFGE protocol. After 
collection, DNA samples were assayed by ddPCR to measure HIV 2-LTR junction, HIV gag, and cellular RPP30. Recovery efficiencies were calculated by assuming that measured copy 
numbers were Poisson-distributed.
Results: Preliminary PFGE protocols resulted in poor recovery of high molecular weight DNA (3-10%). Further optimization, including a custom high-pass PFGE protocol greatly 
improved recovery of high molecular weight DNA; 29-38% for 8E5 DNA, and 24-61% for CD4 DNA. Efficient recovery of high molecular weight DNA increased with the amount 
of loaded DNA. Contaminating episomal 2-LTR HIV DNA in infected CD4s was reduced by 98% for 500ng DNA (CI: 97-99%) and 97% for 50ng DNA (CI: 93-100%) as measured by 
ddPCR. In 8E5, which lack low molecular weight HIV DNA, HIV gag and RPP30 were recovered with similar efficiency. The coefficient of variation of the normalized HIV gag copy 
number per cell for the combined PFGE-ddPCR protocol was 14%.
Conclusions: Automated PFGE to remove episomal and linear species of HIV DNA permits the recovery of chromosomal HIV DNA with high purity and efficient recovery. This 
technology provides a sensitive and precise approach to the measurement of integrated HIV DNA with sufficient throughput for translational research studies.

363  Inhibition of the IN-LEDGF/p75 Interplay by LEDGINs Reduces Reactivation From Latency 
Zeger Debyser1; Lenard Vranckx1; Jonas Demeulemeester1; Annegret Boll2; Rik Schrijvers1; Eric Verdin3; Suha Saleh1; Frauke Christ1; Rik Gijsbers1  
1Katholieke Universiteit Leuven, Leuven, Belgium; 2Univ of Trento, Trento, Italy; 3Gladstone Inst of Virology and Immunology, San Francisco, CA, USA 
Background: Despite the success of cART, HIV-1 persists in a latent state in patients. Persistence is a consequence of proviral integration. LEDGF/p75 is the pivotal chromatin 
tethering factor targeting HIV integration into active transcription units through its interaction with HIV-1 integrase. We investigated the role of integration site selection in the 
establishment of HIV persistence employing LEDGF/p75 knockout cells and LEDGINs interfering with the LEDGF/p75-IN interplay.
Methods: To evaluate whether the reactivation potential of the quiescent proviral reservoir is dependent on integration site selection during reservoir establishment, LEDGF/
p75 WT and KD/KO cell lines were infected with HIVNL4.3-tCD34 or a double reporter virus that allows direct visualization of the quiescent pool. Formation of the quiescent pool in 
primary CD4+ T-cells was studied in the presence and absence of LEDGINs during primary infection. Cells were reseeded 2 weeks post infection and reactivation by different latency 
reversing agents was monitored by FACS analysis. Integration sites were amplified using LM-PCR.
Results: LEDGF/p75 depletion hampers HIV-1 reactivation by latency reversing agents in cell culture. LEDGIN-mediated inhibition of the LEDGF/p75-IN interaction shifts 
integration out of transcription units and relocalizes the 3D nuclear location of the provirus away from the nuclear rim, comparable with previous observations for LEDGF/p75 
depletion. Interestingly, LEDGIN treatment increases the relative fraction of quiescent provirus and blocks HIV reactivation from latency, both in a dose-dependent manner (IC50 
CX014442 ≈ 7.24 μM). This approach may represent a viable alternative to the shock-and-kill strategies for functional eradication of HIV in patients as LEDGIN treatment apparently 
succeeds in rendering almost 100% of the virus into a quiescent state refractory to reactivation.
Conclusions: LEDGF/p75 determines the integration site pattern of HIV. The presented data in cell lines and in primary cells support our hypothesis that LEDGINs, small molecules 
that inhibit the interaction between integrase and LEDGF/p75, retarget integration away from the nuclear rim and in genomic regions that are less sensitive to reactivation. If 
further corroborated in clinical trials, this strategy may pave the way towards a functional cure. Pushing the provirus into quiescence could drive the basic reproduction number of 
HIV below a threshold required for sustained infection even after treatment interruption. 

364  Treatment of HIV and AML by Allogeneic CCR5-d32 Blood Stem-Cell Transplantation 
Guido Kobbe1; Rolf Kaiser2; Elena Knops3; Nadine Luebke4; Gabor A. Dunay5; Johannes Fischer6; Falk Huettig1; Rainer Haas1; Dieter Haeussinger1; Bjoern-Erik O. Jensen1  
1Duesseldorf Univ Hosp, Heinrich-Heine Univ Duesseldorf, Duesseldorf, Germany; 2Inst of Virology, Univ of Cologne, Cologne, Germany; 3Univ Clinic of Cologne, Cologne, Germany; 4Inst for 
Virology, Heinrich-Heine-Univ, Univ Hosp, Duesseldorf, Germany; 5Heinrich Pette Inst, Hamburg, Germany; 6Inst of Transplantation Diagnostics and Cell Therapeutics, Heinrich-Heine Univ 
Duesseldorf, Duesseldorf, Germany 
Background: The Berlin patient is presumed to be the only person cured from HIV-infection by hematopoietic stem cell transplantation (HSCT) from a homozygous CCR5-d32 
unrelated donor. Attempts to reproduce cure by HSCT have failed because of either viral rebound or death due to the underlying malignancy. We here report a patient alive, well 
and negative for proviral DNA 900 days after allogeneic CCR5-d32 HSCT.
Methods: A 41y old HIV-infected male patient was diagnosed acute myeloid leukemia (AML, inv16, CBF-MYH11) in 01/2011. Since the diagnosis of HIV-infection in 10/2010 he 
had been treated with TDF/FTC+ DRV (01/2011 VL 44 cop/mL; CD4+ 474 cells/µl). To avoid interactions with chemotherapy DRV was switched to RAL in 03/2011. He achieved CR 
of the AML after 1 induction course (ICE) and received a 2nd induction and 3 consolidation courses according to AML-SG 07/04. In 09/2012 AML relapsed and he was treated with 
A-HAM and a 2nd cycle high-dose cytarabine. While in 2nd CR he received 8.74x10E6/kg unmodified peripheral blood stem cells from a female 10/10 CCR5-d32 DKMS-donor after 
conditioning with fludarabine and treosulfan in 02/2013. Before transplant HIV resistance analysis was performed for PR, RT, IN and viral tropism was determined.
Results: There were no significant resistance mutations and the coreceptor-usage was predicted as R5-tropic (Sanger sequencing: FPR 44.5%; NGS: 0.14% X4 at 3.5% FPR; 
geno2pheno). The proviral DNA load was 29400 cop/mL and in the western blot all anticipated bands could be detected. During transplant and until today the patient remained on 
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ART (since 06/2014 ABC/3TC/DTG) and the viral load remained undetectable in plasma and liquor. He had a 2nd relapse of AML in 06/2013 but re-entered molecular remission after a 
total of 8 courses of 5-azacytidine and 4 donor lymphocyte infusions. Concerning HIV, all collected samples were negative for proviral DNA by conventional and digital droplet PCR* 
in two different labs, namely PBMCs (06/2014, 01/2015* and 02/2015), rectal biopsy (04/2015) and bone marrow (08/2015*). Western blots from 06/2014 and 02/2015 showed 
incomplete patterns with fading bands.
Conclusions: Like in the Berlin patient, all tests from the Duesseldorf patient so far suggest that HIV may have been eradicated and that he may be the second individual cured 
from HIV by allogeneic CCR5-d32 HSCT. Further investigations will be performed before considering the discontinuation of ART.

365  HIV-1 Viral Rebound Following Allogeneic Hematopoietic Stem-Cell Transplantation 
Kersten K. Koelsch1; John J. Zaunders2; Angie Pinto1; Kazuo Suzuki1; Sarah C. Sasson3; Bonnie Hiener4; Sarah Palmer4; Sam T. Milliken2; Anthony Kelleher5; David Cooper6; for the 
Sydney HIV SCT Study Group  
1Kirby Inst, Univ of New South Wales, Sydney, Australia; 2St Vincent’s Hosp, Darlinghurst, Australia; 3St Vincent’s Hosp, Sydney, Australia; 4Cntr for Virus Rsr, Westmead Millennium Inst, 
Westmead, Australia; 5Univ of New South Wales, Sydney, Australia; 6Kirby Inst, Sydney, Australia 
Background: Allogeneic stem cell transplantation (SCT) has been shown to lead to significant changes to the HIV-1 reservoir and the HIV-1 immune response. However, these 
changes may not result in viral control upon cessation of antiretroviral therapy (ART). 
Methods: We studied one patient who had undergone allogeneic SCT with reduced intensity conditioning (RIC) for treatment of non-Hodgkin’s lymphoma (NHL). HIV-1 antigens 
and antibodies (Ag/Ab) were measured by 4th generation chemiluminescence microparticle immunoassay (CMIA), Western blot (WB) and  HIV-1 Ab avidity assays. HIV-1 specific 
CD4+ T cell responses were measured by CD25/CD134 upregulation. HIV-1 RNA levels in plasma were measured by two separate real-time PCR assays with 20 and single copy/ml 
sensitivity; HIV-1 DNA levels were assessed in peripheral blood mononuclear cells (PBMCs) and in isolated CD4+ T cells by PCR using three different primer sets. Viral genotypic 
sequence analysis was performed by sequencing of the pol RT, PR and INT regions. The presence of the CCR5Δ32 mutation was tested by PCR. 
Results: The patient received an HLA matched, allogeneic SCT in 2010 for NHL. ART was continued throughout and following the procedure. Post-transplant he experienced 
systemic grade 2 graft-versus-host disease (GVHD). He was heterozygous for the CCR5Δ32 mutation post-transplant, had no detectable HIV-1 RNA in plasma by either real-time 
PCR assay, and no detectable HIV-1 DNA by PCR in PBMCs or CD4+ T cells. CD4+ T cell responses to HIV-1 antigen were absent. Ag/Abs to HIV-1 were detectable at very low levels 
by CMIA, WB and Ab avidity assays. However, the patient experienced viral rebound 4 ½ years following the SCT with high levels of HIV-1 pVL (>10,000,000 copies), seroconversion 
by CMIA and WB and increasing HIV-1 Ab avidity. HIV-1 DNA levels were readily detectable by real-time PCR following the viral rebound. The patient reported strict treatment 
adherence but ART drug levels were profoundly reduced at the time of viral rebound, possibly attributable to poor drug absorption. There was no new ART drug-resistance or 
superinfection based on genotypic sequence analyses. 
Conclusions: This case describes HIV-1 viral rebound in a patient with profoundly reduced HIV-1 Ag/Ab and DNA levels following SCT, underlining the poor predictive value for viral 
rebound of these markers. This is highly relevant for the interpretation of these measures in the context of interventions targeting the HIV reservoir. 

366  A Tale of Two Stem-Cell Transplantations in HIV+ Patients: Clues to Eradicate HIV 
Maria Salgado1; Mi Kwon2; Monique Nijhuis3; Jan van Lunzen4; Julià Blanco5; Julian Schulze zur Wiesch4; Gero Hutter6; Anne M. Wensing3; Jose Luis Diez2; Javier Martinez-Picado1; for 
the EpiStem Consortium  
1IrsiCaixa Inst for AIDS Rsr, Badalona, Spain; 2Hosp General Universitario Gregorio Marañón, Madrid, Spain; 3Univ Med Cntr Utrecht, Utrecht, Netherlands; 4Univ Med Cntr Hamburg-
Eppendorf, Hamburg, Germany; 5Univ de Vic, Barcelona, Spain; 6Cellex, Dresden, Germany 
Background: To date, Berlin patient’s case provides the only evidence of long-term HIV-1 control after allogeneic stem cell transplantation (SCT), potentially due to the CCR5Δ32/
Δ32 donor genotype. The case of the two Boston patients, without resulting in HIV cure, showed that the SCT procedure itself involves a tremendous reduction of the viral reservoir. 
The reason why this happened is unraveled yet. Herein we analyzed two patients from the European cohort EpiStem receiving different types of SCT
Methods: Patient 1 (Pt1) and Patient 3 (Pt3) were transplanted in 2012 and 2013 in Hospital Gregorio Marañón due to a Burkitt NHL and NK-NHL respectively. Analysis of the HIV-1 
reservoir was performed 29 (Pt1) and 20 (Pt3) months post-transplant using qVOA, ddPCR, and semiquantitative PCR in CD4 T cells from peripheral blood and ileum, and CD3+ 
cells from bone marrow (BM). SCA was performed in plasma and CSF. Chimerism was performed by short tandem repeat PCR (STR-PCR). Antibody titers were determined by ELISA. 
Activation markers (CD38 and HLA-DR) were determined in CD4 and CD8 T-cells
Results: Pt 1 received a myeloablative single cord blood SCT, supported with third party HLA-mismatched CD34+ cells (haplo-cord SCT). Pt 3 underwent reduced intensity 
conditioning SCT with peripheral blood progenitor cells (PBPC) of an HLA-matched sibling. Both patients were kept on cART. Donors were wt for CCR5. Pt 3 reached full chimera 1 
month after SCT, while Pt 1 still harbors 0.2% of host cell in BM and 0.1% in PB. Pt 3 developed chronic GvH disease but not Pt 1. CD4 T cells from both patients were susceptible to 
in vitro R5 and X4-tropic HIV infection. IUPM in Pt 1 were 0.034 but undetectable (IUPM< 0.006) in Pt3. Total DNA in peripheral CD4 were 25 copies/106cells in Pt1, with 5 HIV RNA 
copies/ml in plasma. On the contrary, we were unable to detect virus in peripheral CD4, ileum CD4, BM, plasma or CSF in Pt3. Although both patients had a reduction in HIV-specific 
antibody titers, Pt 3 had lower levels. CD4 and CD8 activation levels were lower in Pt 3 than Pt 1
Conclusions: Within the EpiStem cohort, we compared two different SCT procedures, with different outcome regarding the viral reservoir. Allogeneic SCT with PBPC of an 
HLA-matched sibling donor, with a short engraftment time and a chronic GvH disease resulted in a more drastic reduction of the latent reservoir down to undetectable levels. We 
hypothesize that the “graft versus HIV-1 reservoir effect” contributes to facilitate the clearance of the viral reservoir

367  Ex Vivo Determination of Stem-Cell Transplantation Graft-Versus-HIV Reservoir Effects 
Louise Hogan1; Kristen S. Hobbs1; Emily Hanhauser1; Christine D. Palmer2; Marisol Romero-Tejeda2; Yvonne P. Robles3; Stephanie Jost2; Daniel Kuritzkes4; Jerome Ritz5; Timothy J. 
Henrich1  
1Univ of California San Francisco, San Francisco, CA, USA; 2Ragon Inst of MGH, MIT, and Harvard, Cambridge, MA, USA; 3Brigham and Women’s Hosp, Harvard Med Sch, Boston, MA, USA; 
4Harvard Med Sch, Boston, MA, USA; 5Dana-Farber Cancer Inst, Boston, MA, USA 
Background: Allogeneic hematopoietic stem cell transplantation (HSCT) is one of the few strategies that leads to substantial decreases in HIV-1 reservoir size. Graft-versus-host 
(GVH) responses are likely responsible for ongoing clearance of residual recipient cells capable of harboring HIV. Beneficial GVH responses, such as those that permit donor cells to 
clear tumor or residual host hematopoietic cells, may be mediated largely by the innate immune system. To investigate the role of NK cells and other lymphocytes in reactivating 
and eliminating latent HIV following HSCT, we designed a novel ex vivo assay to determine the activity of HLA-matched, post-HSCT donor effector cells on latently infected, 
pre-HSCT host CD4 T cells.
Methods: We adapted a latency model to enable infection of high numbers of CD4 T-cells from individuals with hematopoietic malignancies prior to HSCT with an iGFP-gag HIV 
viral strain. The infected pre-HSCT CD4 T cells were then co-incubated with PBMC obtained from the same individuals 9-12 months after HSCT. The PBMC were obtained following 
engraftment and development of full donor cell chimerism (i.e. post-HSCT cells are of donor origin despite being recovered from the transplant recipient). We then determined 
lymphocyte activation, proliferation, viral reactivation and death over a two week period using flow cytometric analyses.
Results: We included samples from a total of 30 HIV-negative individuals who received either full myeloablative or reduced intensity conditioning HSCT. Up to 95% pre-HSCT 
CD4+ T cells were infected with iGFP-HIV-1, with subsequent resting resulting in large numbers of latently infected cells. Flow cytometry was performed 0-13 days following 
lymphocyte mixing and co-culture. Of note, higher levels of non-proliferating HIV reactivated cells were found in the autogeneic setting compared to that of the allogeneic 
samples. Conversely, higher levels of proliferating HIV  infected cells were seen in the allogeneic samples, peaking at day 7. While expression of activation markers increased on NK, 
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NKT and CD8 T cells, there were no differences found between the autogeneic and allogeneic groups. However, CD8 T cell activation was strongly correlated with HIV production (R2 

= 0.975).
Conclusions: Our findings suggest that lymphocytes, including NK and NKT cells, may play an important role in surveillance and clearance of residual HIV-infected cells following 
HSCT.

368  
 

369  Differential Effect of Selenium on HIV Replication and Reactivation in Primary Cells 
Christina Gavegnano1; Raymond F. Schinazi1; Sally Yuan2; Deanna Kulpa3; Nicolas Durier4; Ariana Santos1  
1Emory Univ Sch of Med, Atlanta, GA, USA; 2Janssen Pharmaceuticals, Springhouse, PA, USA; 3Southern Rsr Inst, Frederick, MD, USA; 4TREAT Asia/amfAR, Bangkok, Thailand 
Background: Sodium Selenite (Na2SeO3) can modulate cellular dynamics that may alter viral replication, and has been correlated with CD4+ T cell recovery in HIV-infected persons 
in vivo, however cellular mechanisms responsible for these findings are poorly understood.  Understanding these factors could elucidate key viral/host cell events controlling viral 
replication, persistence/reactivation that can be explored as a therapeutic intervention. 
Methods: Human macrophages (MΦ) and peripheral blood mononuclear (PBM) cells were treated with various concentrations of Na2SeO3 for 2hr prior to infection (HIV-1baL).  Cells 
were maintained for 6 days before viral quantification (p24-ELISA and FACS). MΦ or PBM cells were treated with various concentrations of drug for 6 days and stained with Zombie-
Violet live/dead dye and quantified by FACS (MΦ) or MTT (PBM cells). Resting memory CD4-T cells were infected with 89.6 prior to IL-7/TGF-b-induced latency and reversal was 
quantified (p24+ cells, FACS). Latent MΦ were reactivated with various concentrations of drug with or without PMA+TNF-alpha  and extracellular virus was quantified (p24-ELISA).   
Results: Na2SeO3 selectively inhibited HIV-1 replication in MΦ (EC50/90 3.9±1.7 /19.2± 4.1µM), without apparent cytotoxicity (IC50 > 100µM), but did not inhibit HIV in lymphocytes 
(EC50>40 µM). Na2SeO3 significantly reduced (p<0.01) levels of reactivation from in vitro latently infected CD4-T cells versus untreated controls at 5µM, resulting in reactivation 
levels similar to non-reactivated controls, without apparent toxicity (IC50> 100µM in uninfected lymphocytes). Na2SeO3 induced reactivation of latent HIV-1 in MΦ (EC50 3.9µM) 
without apparent toxicity (IC50 >100 µM) and did not inhibit PMA+TNF-alpha induced reactivation. 
Conclusions: Na2SeO3 inhibited HIV-1 replication in MΦ, but not lymphocytes, and inhibited reactivation of latent HIV-1 from resting CD4-T cells, but surprisingly induced 
reactivation from latent MΦ.  These findings suggest the effects of Na2SeO3  on viral replication and reactivation are distinct across CD4-T cells versus MΦ, and that its antiviral 
potency/reactivation profile could be determined by cell-type specific milieus.  These data suggest that Na2SeO3 could represent an add-on therapy to existing ARV to 1)reactivate 
latent HIV-1 in MΦ, 2)specifically inhibit viral replication in MΦ, and 3)inhibit reactivation in CD4 T cells, which could also prevent viral reseeding and reduce the viral reservoir.

370  Kinetics of HIV-1 Latency Reversal Measured by a New Flow-Based Technique 
Gloria Martrus; Annika Niehrs; Anne Rechtien; Marcus Altfeld  
Heinrich Pette Inst, Hamburg, Germany 
Background: During HIV-1 infection, the virus early establishes a pool of latently infected cells. While current antiretroviral treatment can suppress viral replication, HIV-1 persists 
in cellular reservoirs. New therapeutic approaches aim to diminish the reservoir by reactivation of latently infected cells. However, the reactivation kinetics of viral mRNA and 
viral proteins production remain largely unknown. We designed a methodology to assess the dynamics of HIV-1 latency reactivation on the single cell level by flow cytometry to 
differentiate cells in which only viral mRNA is being produced from cells in which viral proteins or novel HIV-1 viruses are being produced. 
Methods: J89 cells, a Jurkat cell line containing a single full copy of HIV-1, were used as an HIV-1 latency model. J89 cells were stimulated at several time points (ranging from 0 
hr to 48 hrs) with different concentrations of hTNFα cytokine and Romidepsin. Using a new flow cytometry technique that allows for synchronized detection of mRNA targets and 
intracellular proteins, as well as cell surface markers, combined intracellular staining for p24 Gag protein and gag mRNA was performed. 
Results: After stimulation of J89 cells with 10 ng/mL of hTNFα for 3h, moderate HIV-1 gag mRNA expression with no intracellular Gag protein was detected. Longer incubation 
times with hTNFα lead to an increased expression of HIV-1 gag mRNA as well as intracellular Gag protein synthesis. Three distinct populations were identifiable by flow cytometry: 
only HIV-1 gag mRNA positive cells, HIV-1 gag mRNA and Gag protein double-positive cells, and double negative cells. Romidepsin stimulation (5nM) induced gag mRNA production 
only after 12h. However, the overall stimulation of J89 with RMD induced a faster gag mRNA and Gag protein production at 18h and 24h compared to hTNFa. Using both treatments 
CD4 receptor was downregulated on the cell surface following HIV-1 reactivation. 
Conclusions: We here describe a novel method allowing for the first time to quantify the kinetics of HIV-1 mRNA and protein synthesis after latency reactivation on the single cells 
level using flow cytometry. This new technique will enable the phenotypic characterization of latently infected cells at different stages of latency reversal, and the identification of 
specific surface markers from these cells as targets for innate and adaptive immune responses. 

371  Reactivation of Latent HIV-1 in J-Lat T Cells by Type I Interferon Agonists 
Melanie Alvarado1; Mark A. Alday1; Priscilla Natcher1; Vanessa Muhlenbruch1; Audrey M. Rutz1; Jonathan C. Rupp1; Benjamin R. Harrison1; Faye D. Schilkey2; Viviana A. Simon3; Eric M. 
Bortz1  
1Univ of Alaska Anchorage, Anchorage, AK, USA; 2Natl Cntr for Genome Resources, Santa Fe, NM, USA; 3Icahn Sch of Med at Mount Sinai, New York, NY, USA 
Background: We are investigating innate antiviral immune responses to target and eradicate latent HIV reservoirs. Type I interferon pathways are triggered when cellular 
receptors bind and recognize pathogen-associated molecular patterns (PAMP) in viral RNA, activating transcription factors NF-kB and IRF3/7 to induce antiviral interferon-
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stimulated genes (ISG) that restrict virus replication. As NF-kB also stimulates transcription of the HIV-1 LTR promoter, we hypothesized that viral RNA PAMP might induce a 
transcriptional cascade that enhances HIV expression in latently infected cells. We are studying how novel host factors, including RNA-binding proteins and chromatin-modifying 
complexes, modulate HIV reactivation by viral RNA PAMP.
Methods: To test this hypothesis, we transfected J-Lat (H2) CD4+ reporter T cell lines containing an integrated HIV-1 sequence, 5’ LTR promoter and a GFP reporter gene, with 
viral RNA PAMP: short chain poly-I:C, long chain poly-I:C (PIC-H), and Sendai virus RNA, in comparison to latency-reactivating drugs SAHA (a chromatin modifier) and prostratin (an 
NF-kB and PKC activator). Transcription factors and novel host proteins thought to be involved were targeted by RNA interference (mRNA depletion) using siRNA.
Results: In J-Lat cells, HIV-1 transcription was activated by viral RNA PAMP, with PIC-H exhibiting a 10-fold increase. PIC-H concurrently induces IFN-beta. Expression of cell stress 
marker MICB was also induced, raising the possibility of detection of newly-reactivated HIV by natural killer (NK) cells. Interestingly, latency-reversing drugs prostratin and SAHA 
not only reactivate latent HIV, but significantly induced IFN-alpha/beta, and ISG56, MXA, and antiretroviral gene MXB. We are also studying novel negative regulators of latent HIV 
reactivation. Targeting RNA binding proteins PKR, NF90, hnRNP A1, and RNase H2 with siRNA resulted in a 2- to 5-fold increase in HIV-1 transcription in cells transfected with PIC-H 
or Sendai virus RNA. Knockdown of PKR or NF90 also enhanced HIV-1 reporter expression by prostratin more than 2-fold. 
Conclusions: Viral RNA PAMP can induce latent HIV-1 reactivation in a T cell reporter model, a process regulated by RNA-binding host factors. We are currently exploring the 
molecular mechanisms involved, and seeking to identify RNA species bound to host factors using next-generation sequencing. These innate antiviral immune pathways might be 
leveraged in new antiviral therapies to target and eradicate latent HIV reservoirs.

372  CSF1R Antagonists Sensitize HIV-Infected Macrophages to Death 
Francesc Cunyat; Jennifer N. Rainho; Mario Stevenson  
Univ of Miami, Miami, FL, USA 
Background: HIV can persist in the face of antiviral suppression and there is a need to develop new strategies to eradicate the viral reservoir in infected individuals. HIV activates 
the colony-stimulating factor 1 receptor (CSF1R or MCSF-R) by phosphorylation to turn monocyte-derived macrophages (MDM) resistant to apoptotic pathways driven by TNF-
related apoptosis-inducing ligand (TRAIL). In this study we assessed if CSF1R antagonists sensitize HIV-infected MDM to cell death.
Methods: The ability to block the phosphorylation of CSF1R in MDM by CSF1R antagonists was quantified by ELISA after priming the cells with soluble CSF1 in the presence of 
active or inactive compounds. HIV-infected MDM were treated with CSF1R antagonists in the presence of soluble TRAIL, stained for intracellular gag p24 and analyzed by flow 
cytometry to assess the amount of infected cells at the end of the cultures. Reporter GFP-HIV was also used to infect MDM and monitor the infection rates by GFP expression. 
Quantitative PCR and reverse transcriptase assays were performed from extracted cell-associated DNA and cell-free supernatants, respectively, to quantify the effect of the 
compounds on the absolute cell loss and the viral output. Treatment effects with active compounds were compared to inactive compounds or DMSO by two-way ANOVA.
Results: The active CSF1R antagonists PLX3397 and PLX5622 avoid the activation of CSF1R by inhibiting its phosphorylation in human MDM. Inactivation of CSF1R in cultures of 
infected cells correlated with a 33-38% reduction of the viral output and 45-60% myeloid cell loss, which was unaffected when treated with a non-nucleoside reverse transcriptase 
inhibitor, nevirapine, or an inactive CSF1R antagonist. Intracellular gagp24+ cells were specifically sensitized to apoptosis after 4 days of treatment, showing a 25-38% infection 
decrease. Infections with reporter HIV showed also a 50% decrease in the amount of productively infected GFP+-cells after a 5-day treatment.
Conclusions: The CSF1R antagonists PLX3397 and PLX5622 reduce the percentage of HIV-infected MDM and the overall viral production in vitro. The promising results suggest 
that compounds targeting CSF1R could potentially purge highly resistant HIV-infected myeloid cells by restoring their apoptotic sensitivity to TRAIL and impact the size of the 
macrophage viral reservoir in HIV-infected individuals.

373  Effect of HIV-1 Nef on MHC-I After Latency Reversal in Primary CD4 T Cells 
Thomas Vollbrecht; John Guatelli  
Univ of California San Diego, San Diego, CA, USA 
Background: The main obstacle to clearing HIV-1 infection is the elimination of latently infected cells. This dormant reservoir remains unaffected by ART and is capable of 
producing replication-competent virus upon reactivation. The accessory HIV-1 protein Nef is expressed early during that viral replication cycle and is known to down-regulate 
MHC-I from the cell surface during acute infection. Our study aim is to demonstrate that latency reversal in a primary cell model using drugs of potential clinical relevance results in 
Nef-mediated modulation of MHC class-I and that this is associated with resistance to killing by CTL.
Methods: We established a modified version of the Bosque and Planelles primary CD4 T cell latency model using replication-competent viruses and the drugs tenofovir and 
raltegravir to stop spreading infection in the cultures. We examined Nef-function upon viral reactivation with clinically relevant latency reversing agents (LRAs), specifically 
romidepsin, bryostatin-1 and prostratin. To analyze infected cells, we used an NL4-3-based clone in which the murine HSA protein (CD24), a cell surface marker, is expressed within 
the vpr ORF. To study the effect of Nef on MHC-I, we created a Nef-M20A mutant, which is selectively defective in the down-regulation of MHC-I. Additionally, we investigated the 
ability of a CTL clone to eliminate infected primary cells by flow cytometric assays.
Results: Our results indicate that Nef down-regulates MHC-I from the surface of infected cells after latency reversal in a primary T cell-based in vitro model. Unexpectedly, the 
data also suggest that certain LRAs might up-regulate MHC-I expression on CD4 T cells, whereas others might enhance the activity of Nef.  We now plan to demonstrate that CTL 
specific for the gag p17 epitope SL9 are able to kill these cells after latency reversal more efficiently when the downregulation of MHC-I by Nef is genetically absent (i.e., in case of 
the Nef-M20A mutant).
Conclusions: Nef is functional with respect to the down-regulation of MHC class-I after latency reversal by drugs of potential clinical relevance. Unexpectedly, certain LRAs may 
affect the level of MHC-I directly as well as in concert with Nef.  If we can now show that the lack of this Nef-activity sensitizes cells in which latency is reversed pharmacologically to 
killing by CTL, then we expect to invigorate drug discovery targeting Nef as an adjunct to latency reversal in viral eradication strategies.

374  Effect of Primary CD8 T Cells on Romidepsin and Bryostatin-Treated CD4 T Cells 
Victoria Walker-Sperling; Joel N. Blankson  
Johns Hopkins Univ Sch of Med, Baltimore, MD, USA 
Background: Latently infected CD4 T cells represent a major barrier to HIV-1 cure efforts. The current “shock and kill” strategy relies upon the use of latency reactivating agents 
(LRAs) to selectively induce production of HIV-1 mRNA and proteins in resting CD4 T cells to make them visible to the adaptive immune system. Previous work has shown that 
treating primary latently infected cells with combinations of LRAs is more effective than single drug treatments. One such combination is bryostatin and romidepsin, the latter of 
which has further been shown to induce reactivation in vivo. However, romidepsin and other HDAC inhibitors have been associated with impaired CTL responses. Thus, we sought 
to examine the stimulated, primary effector CD8 T cell response of cART-treated HIV+ individuals to latently-infected CD4 T cells cultured with the LRAs bryostatin and romidepsin 
(B/R).
Methods: Resting, CD4 T cells from 6 cART-treated HIV+ chronic progressors were treated with the combination B/R to reactivate latently infected cells. To determine the ability 
of the CD8 effector response to identify and kill these cells, primary CD8 T cells that had been stimulated with overlapping Gag and Nef peptides and IL-2 for seven days were added 
to culture at 6 hours post-stimulation. Cell-associated and supernatant HIV mRNA from 24 hours post-stimulation was measured via qPCR to determine the efficacy of the CD8 
effector response.
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Results: B/R treatment of primary, resting CD4 T cells resulted in a 12.3±3.0 fold increase in cell-associated HIV mRNA and a 30.4±10.7 fold increase in supernatant HIV mRNA. 
Despite the stimulation of the primary CD8 T cells, there was no significant difference in either cell-associated or supernatant HIV mRNA when B/R-treated CD4 T cells were 
incubated with CTL in 3 patients. However a 2-fold reduction in cell-associated mRNA was seen in the other 3 patients.
Conclusions: While the combined treatment of latently infected CD4 T cells with romidepsin and bryostatin induces upregulation of HIV mRNA, primary CD8 T cells stimulated 
with Nef and Gag peptides in the presence of high levels of IL-2 were unable to eliminate the reactivated cells in the majority of chronic progresses on ART. However effective 
responses were seen in several patients. The results suggest that in some cases, effective priming of the cytotoxic T lymphocyte responses may lead to elimination of reactivated 
latently infected CD4+ T cells.

375  Dendritic Cell T-Cell Culture Facilitates HIV Latency in Proliferating CD4+ T Cells 
Nitasha A. Kumar1; Renee M. van der Sluis2; Talia Mota2; Sharon R. Lewin3; Paul U. Cameron3  
1Emory Univ, Atlanta, GA, USA; 2The Peter Doherty Inst, Univ of Melbourne, Melbourne, Australia; 3Doherty Inst for Infection and Immunity, Univ of Melbourne, Melbourne, Australia 
Background: Latent infection of resting CD4+ T-cells is a major barrier to HIV eradication. We have previously shown that latency occurs in non-proliferating CD4+ T-cells following 
co-culture with myeloid dendritic cells (mDC) and monocytes, and have now examined whether latency can be established in proliferating CD4+ T-cells under similar conditions.
Methods: Resting CD4+ T-cells stained with the proliferation dye eFluor670 were cultured alone or with syngeneic mDC, plasmacytoid DC (pDC) or monocytes (CD14+) in the 
presence of staphylococcal enterotoxin B (SEB). After 24hrs, cultures were infected with CCR5-tropic enhanced green fluorescent protein (EGFP)-reporter HIV. On day-5 post-
infection, non-productively-infected, non-proliferating and proliferating T-cells were sorted and further cultured until day 12 with IL-7, T-20 (fusion inhibitor) and L8 (integrase 
inhibitor). On day 5 and 12 post-infection EGFP was quantified following activation with αCD3/αCD28+L8 as a marker of inducible latent infection. At day 5, expression of markers 
of activation (CD69, CD25), proliferation (Ki67), immune checkpoints (PD-1, Tim-3) and T cell subsets (CCR7, CD27) was determined. T-cell receptor Vβ chains that were SEB specific 
(17, 3) and non-specific (13.1) were measured on T-cells.
Results: Inducible latent infection was detected in non-productively infected, proliferating T-cells co-cultured with mDC, pDC and monocytes following activation with αCD3/
αCD28+L8 (median(interquartile range), 403(53-1470), 40(1-213), 177(1-980) EGFP+ cells/10,000 viable cells respectively; n=15) and only in mDC and monocyte cultures using 
ALU-LTR nested PCR (1000 copies per 106 cells each; n=7). At day 12, inducible latent infection was observed in proliferating T-cells co-cultured with mDC and monocyte, but not 
pDC where cell viability was less than 20% (n=4). Proliferating CD4+ T-cells from mDC, pDC and monocyte co-cultures expressed high levels of CD25 (97, 86, 99% respectively, 
n=6), CD69 (39, 32, 46%; n=5), Tim-3 (23, 67, 48; n=4), lower levels of PD-1 (0.1, 1.9, 3%; n=4) and Ki67 (7, 18, 11%; n=7). The cells remained CCR7+CD27+ until day 12. SEB non-
specific Vβ was not enriched in either non-proliferating or proliferating T-cells, indicating that these cells do not differ in MHC-II interaction.
Conclusions: Proliferating latently infected cells may be an important mecahism for HIV persistence and these cells should be included in studies of HIV persistence in HIV-
infected individuals on ART.

376  Role of Dendritic Cell Polarization in the Induction of HIV-1 Latency Reversal 
Robbie B. Mailliard1; Charles Rinaldo1; Jan R. Kristoff1; Margaret Carlson1; Jennifer M. Zerbato1; Nicolas Sluis-Cremer1; Phalguni Gupta2  
1Univ of Pittsburgh, Pittsburgh, PA, USA; 2Univ of Pittsburgh, Grad Sch of PH, Pittsburgh, PA, USA 
Background: Dendritic cell (DC)-based strategies have been used to induce antigen specific CTL immunity in HIV during combination ART (cART), with reduction in viral load after 
cART interruption. Recent findings suggest DC also play a role in HIV-1 latency reversal.  We have demonstrated that a DC-based therapeutic HIV vaccine increases residual viremia 
in cART-suppressed individuals after analytic treatment interruption. We therefore assessed the in vitro capacity of differentially polarized DC to induce HIV-1 latency reversal 
during cART.  
Methods: Monocyte derived immature DC (iDC) were generated with IL-4 and GM-CSF for 5 days. The iDC were then exposed for 2 days to a combination of IFN-γ, TNF-α, IL-1β, 
IFN-α and Poly(I:C) to generate high IL-12p70 producing, type-1 polarized DC (DC1), or TNF-α, IL-1β, IL-6 and PGE2  to generate IL-12p70 deficient DC (DC2).  Two models of HIV-1 
latency reversal were tested: 1) Total resting CD4+ (rCD4) T cells from HIV-1 uninfected donors were treated with CCL19, infected with HIV-1xxLAI, exposed to low-dose IL-2 with 
Efavirenz to establish latency, and subsequently stimulated with DC in the presence or absence of superantigen staphylococcal enterotoxin B (SEB).  2) DC derived from HIV-1 
infected individuals on cART (viral RNA <20 copies/mL plasma) were co-cultured with autologous rCD4 T cells, in the absence or presence of Efavirenz and/or SEB.  Cellular and 
culture supernatant viral RNA were quantified by qRT-PCR. 
Results: All antigen expressing DC resulted in the propagation of replication competent virus from rCD4 T cells from HIV-1 infected participants on cART. However, DC1 consistently 
induced significantly greater levels of replication of HIV-1 RNA in rCD4 T cells than either iDC or DC2 in both models of HIV-1 latency reversal. Importantly, the greatest amounts of 
latency reversal were mediated by antigen expressing DC1.
Conclusions: While they are known to have a strong capacity to produce IL-12p70 and drive antigen specific CTL responses in vitro, this study demonstrates that DC1 are also 
superior to iDC and DC2 as a potential HIV-1 latency reversing tool.  Although the mechanisms of this effect have yet to be elucidated, the enhanced ability of DC1 to drive HIV-1 
latency reversal was antigen dependent.  Information gathered from these studies will be used in the development of novel DC1-based vaccine strategies to facilitate both 
the “kick” and “kill” of the HIV-1 reservoir.  

377  Naïve CD4+ T Cells Harbor a Large Inducible Reservoir of Latent HIV-1 
Jennifer Zerbato; Deborah McMahon; Michele D. Sobolewski; John W. Mellors; Nicolas Sluis-Cremer  
Univ of Pittsburgh, Pittsburgh, PA, USA 
Background: The latent viral reservoir in resting CD4+ T cells represents a major barrier to eradicating HIV-1 infection. Central memory (TCM) and transitional memory CD4+ T 
cells are thought to constitute the major reservoirs of latent HIV-1 because the frequency of infected cells, as assessed by total HIV-1 DNA, is greater compared to the other resting 
CD4+ T cell subsets. By contrast, HIV-1 DNA is detected less frequently in naïve (TN) CD4+ T cells, and consequently there has been little emphasis on studying the establishment 
and reversal of viral latency in these cells. Here, we compared ex vivo production of HIV-1 from TN and TCM cells after exposure to latency reversing agents (LRAs).
Methods: Resting CD4+ TN and TCM cells were purified using antibody-coated beads from PBMCs of HIV-1-infected individuals obtained via leukapheresis following written 
consent who had been on suppressive ART for ≥ 5 years. Total HIV-1 DNA was measured by quantitative real-time PCR. Reversal of latency was assessed by measuring virion-
associated HIV-1 RNA, using a single copy assay, following treatment with a panel of LRAs (anti-CD3/CD28 antibodies, PHA + IL-2, PMA + ionomycin, prostratin, panobinostat or 
romidepsin). Infectious virus production was quantified by the quantitative viral outgrowth assay (Q-VOA).
Results: Levels of total HIV-1 DNA were higher in CD4+ TCM cells (mean: 2,215 copies/106 cells; range: 723-4,533) compared to TN cells (mean: 735 copies/106 cells; range: 181-1,023), 
although this difference was not significant (p=0.09). Following exposure to anti-CD3/CD28 antibodies, virion-associated HIV-1 RNA levels were similar between TCM cells (mean: 
19,299 copies/mL; range: 2,260-71,350) and TN cells (mean: 22,866 copies/mL; range: 0-57,663). In cells from 3 of the 5 donors, the virion-associated HIV-1 RNA levels produced 
were higher for TN compared to TCM cells, independent of the LRA used. Replication-competent virus was recovered from both TN and TCM CD4+ T cells by Q-VOA. 
Conclusions: Although the frequency of HIV-1 infection is lower in CD4+ TN compared to TCM cells purified from individuals on long-term suppressive ART, as much, if not more, 
virus is produced from TN cells after exposure to LRAs. This finding shows that quantifying HIV-1 DNA alone may not be predictive of the size of the inducible latent reservoir in 
different CD4+ T cell subsets and that greater attention should be given to the reservoir of HIV-1 in TN cells. 
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378  Follicular Tregs Reduce HIV Replication and Reactivation From Latency Ex Vivo 
Brodie Miles; Elizabeth Connick  
Univ of Colorado, Denver, CO, USA 
Background: Most HIV replication occurs within B cell follicles in follicular T helper cells (TFH), which likely contribute substantially to the HIV reservoir in virologically suppressed 
individuals. Follicular Tregs (TFR), also reside in B cell follicles, yet little is known about the effects of TFR regulation on HIV replication and HIV latency within TFH. We hypothesized 
that TFR are able to suppress both HIV replication in TFH and reactivation of HIV from latent infection of CD4 T cells during infection ex vivo. 
Methods: Tonsil cells were spinoculated with X4- or R5- tropic GFP reporter viruses, or mock spinoculated, and TFH (CD3+CD8-CXCR5+CD25lo/-) were analyzed by flow cytometry 
after 2 days. In select experiments, CD25 cells were depleted prior to spinoculation. For latency experiments, isolated CD4 T cells were spinoculated with X4 HIV and cultured with 
CXCR4 antagonist (bicyclam) to prevent de novo infection in culture, sorted to remove GFP+ cells after 2 days, and cultured an additional 4 days to confirm stable latency in culture. 
During removal of GFP+ cells, TFR (CD3+CD8-CXCR5+CD25hi) were also isolated and added back to CD4 T cells at a 1:1 ratio. To stimulate reactivation of cells, cultures were treated 
with 500 nM SAHA for 24 hours at day 4. Cell phenotypes and GFP expression were determined by flow cytometry. Statistical analyses were performed by Wilcoxon matched-pair 
tests using GraphPad Prism 6.
Results: Removal of CD25+ regulatory cells led to an increase in %GFP+ TFH (median 1.7 fold in X4, p=0.002, 2 fold in R5, p=0.004; n=10) and an increase of GFP intensity in TFH 
(median 1.2 fold in X4, p=0.002 1.5 fold in R5, p=0.002; n=10) compared to undepleted cultures. A natural and stable HIV reservoir is generated by spinoculation of unstimulated 
tonsillar CD4 T cells and removing productively infected (GFP+) cells during culture. Latently infected tonsil CD4 T cells are reactivated during SAHA treatment (median 2.38% 
p24+GFP+; n=3), but not in the presence of TFR (median 0.1% p24+GFP+; n=3). 
Conclusions: Regulatory T cells inhibit HIV replication in TFH and prevent HIV reactivation from latency in CD4 T cells ex vivo. They likely contribute to viral persistence in 
virologically suppressed individuals in vivo. Targeting the suppressive mechanisms of TFR that prevent HIV reactivation in latently infected cells may be an important therapeutic 
approach to efficiently activate and purge the latent reservoir in vivo.

379  A Subset of Infectious Proviruses Persist and Expand Following Activation Ex Vivo 
John K. Bui1; Elias Halvas2; Elizabeth Fyne1; Michele D. Sobolewski1; Dianna Koontz2; Mary F. Kearney3; Wei Shao4; Feiyu Hong1; John W. Mellors1  
1Univ of Pittsburgh, Pittsburgh, PA, USA; 2Univ of Pittsburgh Sch of Med, Pittsburgh, PA, USA; 3NCI, Frederick, MD, USA; 4Leidos Biomed Rsr, Inc, Frederick, MD, USA 
Background: The most effective latency reversing agents for HIV-1 are also potent T-cell activators (Cillo, PNAS 2014). Recent studies show that virus producing cells can 
persist and expand in vivo (Maldarelli, Science 2014). We hypothesized that activation of HIV-infected CD4+ T-cells could lead to clonal expansion of proviruses rather than their 
elimination.
Methods: We established an ex vivo cell culture system involving stimulation of patient-derived CD4+ T cells with PMA/ionomycin (day 1-7), followed by rest (day 7-21), and then 
restimulation (day 21-28). Raltegravir (300 nM) and efavirenz (300 nM) were added to cultures to block virus spread throughout the experiments. Cell-associated HIV-1 DNA (CAD) 
and virion RNA in the supernatant were quantified by qPCR at weekly intervals. Single genome sequencing (SGS) was performed to characterize proviruses and virion RNA. The 
replication-competence of proviruses in cultured cells was determined by the viral outgrowth assay (VOA) at multiple time points.
Results: Experiments were performed with purified CD4+ T-cells from five consecutive donors who had been suppressed on ART for > 2 years (median = 13.4 years). In all 
experiments, HIV-1 RNA levels in supernatant increased following initial stimulation, decreased or remained stable during the rest period, and increased again with restimulation. 
Cell-associated HIV-1 DNA levels did not show a consistent pattern of change. SGS revealed several different outcomes of proviral populations: 1) virus production following 
the first but not the second stimulation; 2) virus production following only the second stimulation; 3) virus production following both stimulations; 4) no virus production after 
either stimulation, 5) cellular expansion of non-induced proviruses; and importantly 6) persistence and likely expansion of induced proviruses, including replication-competent 
proviruses. This latter outcome was observed in 3 of 3 donors tested, as evidenced by identical sequence matches between p24 positive VOA wells and virion RNA sequences at 
multiple time points. 
Conclusions: These results indicate that reversal of HIV-1 latency with CD4+ T cell activation results in multiple outcomes of proviral populations, including persistence and 
expansion of replication-competent proviruses. These findings underscore the complexity of eliminating HIV reservoirs with latency-reversal agents and highlight the need for 
new strategies to kill HIV-infected cells before they can clonally expand.

380  Transcription of Novel HIV-1 RNA Species in the Setting of “Undetectable” Virus 
Hiromi Imamichi1; Robin Dewar2; Joseph A. Adelsberger3; Catherine A. Rehm4; Catherine Seamon4; Gregg Roby5; Alice Pau4; H. Clifford Lane4  
1NIAID, NIH, Frederick, MD, USA; 2Frederick Cancer Rsr and Develop Cntr, Frederick, MD, USA; 3Leidos Biomed Rsr, Inc, Frederick, MD, USA; 4NIAID, NIH, Bethesda, MD, USA; 5NIAID, NIH, 
Rockville, MD, USA 
Background: Proviruses in circulating PBMCs have been characterized as “defective” and are thought to represent a “graveyard” of viral sequences with little contribution to 
HIV-1 pathogenesis. We have previously demonstrated the ability of such defective provirus to transcribe viral RNA and its long-term persistence in vivo. In the present study, 
we demonstrate that the presence of transcription-competent “defective” proviruses is a consistent finding in patients with HIV-1 infection and examine the importance of their 
persistence in the context of the persistent immune activation seen in patients with prolonged viral suppression.
Methods: Four HIV-infected patients (pts) with pVL ≥40 copies/ml (range 26,758-225,658) and four on suppressive cART with pVL <40 copies/ml for >6 yrs (range 6.1-11.9) were 
studied. Nuclear and cytoplasmic fractions of the same population of CD4+ T cells served as sources for HIV-DNA and RNA, respectively. Single genome amplicons generated via a 
U5-U5/R PCR were used to sequence full-length HIV-1 genomes. Western blots were performed using the Cambridge Biotech HIV-1 Western Blot kit.
Results: Single-genome sequencing of 175 HIV-1 proviruses determined that 53% (48/90) in pVL≥40 pts and 99% (84/85) in pVL<40 pts were defective. The majority of defective 
proviruses could be characterized as truncated forms with gross internal deletions (87% in pVL≥40; and 93% in pVL<40). The remainder, while full-length, contained multiple 
lethal mutations (13% in pVL≥40; and 7% in pVL<40). Truncated proviruses were also found following in vitro infection of primary CD4+ T cells with the DH12 clone of HIV-1 as early 
as 24 h post infection with a frequency of 20% (4/20). A number of novel RNAs and corresponding truncated proviral DNAs (including 2 cases with evidence of clonal expansion) 
were identified in pVL<40 pts, suggesting ongoing transcription of these defective proviruses. These novel RNA sequences contained open reading frames not corresponding to 
known mRNA species. Western blots obtained from the sera of these patients showed persistence of viral bands in a variety of patterns suggesting an asynchronous decay in viral 
proteins in vivo.
Conclusions: Cells harboring defective proviral DNA capable of transcribing novel RNAs with open reading frames can be seen following in vitro and in vivo infection. The proteins 
encoded by these “zombie” proviruses may explain the persistence of antibodies to HIV-1 and the persistent immune activation seen even in patients with “undetectable” virus.
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381  Advanced MRI Predict Cognition at 1-Year Follow-up in Mildly Impaired HIV+ Patients 
Cristina Granziera1; Gaetano Perrotta2; Djalel Eddine Meskaldji3; Guillaume Bonnier3; Samanta Simioni4; Matthias Cavassini5; Melanie Metral6; Gunnar Krueger7; Renaud Du Pasquier6; 
for the Swiss HIV Cohort Study  
1Massachusetts General Hosp, Boston, MA, USA; 2Hosp Erasme, Univ Libre de Bruxelles, Bruxelles, Belgium; 3École Polytechnique Fédérale de Lausanne, Lausanne, Switzerland; 4Inst de 
Lavigny, Lavigny, Switzerland; 5Univ Hosp Lausanne, Univ of Lausanne, Lausanne, Switzerland; 6CHUV, Lausanne, Switzerland; 7Siemens, Renens, Switzerland 
Background: Multi-contrast quantitative MRI has shown to be highly sensitive to detect brain damage 
in virally suppressed HIV patients. In this study we assessed the value of quantitative MRI in (i) monitoring 
the longitudinal evolution over 1 year of brain structural abnormalities in aviremic patients with and 
without minor cognitive impairment (MND+ and MND-) and in (ii) predicting cognitive outcome at one 
year in HIV+ MND+ patients.
Methods: We performed T1/T2* relaxometry and Magnetization Transfer Imaging at 3T MRI in 36 
aviremic HIV+ patients, at tree time points (tp): study entry (tp0), 6 months (tp1) and 1 year follow-up 
(tp2). All patients underwent extensive cognitive and psychiatric examination at all time points. We 
applied three generalized linear models to fit each cognitive score at tp1 and tp2 as a function of (i) 
the information obtained by structural MRI data in each region of interest (T1 or T2* or magnetization 
transfer ratio-MTR) at tp0 and (ii) covariates (age and gender ). Multiple comparison correction was done 
using Bonferroni and cross-validation was performed with a leave-one-out-test. Multivariate Analysis 
of Variance was used to study the influence of independent variables (age, gender, patients group, MRI 
sequence and time-points) on three dependent variables (regional mean T1 relaxation time (rt), T2* rt and 
magnetization transfer ratio) at the 3 time points.
Results: At 6 months, cognitive performances were mainly predicted by T1/T2* in basal ganglia and 
thalamus (table 1); at 1 year, they were also predicted by T1/T2* rt in global white and grey matter (WM 
and GM, table 1). No significant evolution of microstructural brain properties was observed in both MND+ 
and MND- over 1 year. These results suggest that in HIV+ patients (i) the integrity of the cortico-striatal-
thalamic loop highly influence executive function, working memory and reaction time and that (II) WM 
integrity plays a major role in processing speed. 
Conclusions: Multi-contrast MRI metrics appeared to be predictors of cognitive function in well-treated 
HIV patients. Predicting the evolution of cognitive deficits in HIV patients is important as it might 
help selecting patients benefitting of more aggressive antiretroviral therapy or of targeted cognitive 
intervention. Future studies should aim at developing tools based on quantitative metrics to assess 
microstructural brain alterations on a single-patient basis.

 

382  Topographies of Cortical and Subcortical Volume Loss in HIV and Aging in the cART Era 
Anika Guha1; Matthew R. Brier2; Beau M. Ances2; Mario Ortega1; Elizabeth Westerhaus1; Brittany Nelson1  
1Washington Univ Sch of Med, St. Louis, MO, USA; 2Washington Univ in St. Louis, St. Louis, MO, USA 
Background: Studies of HIV-associated brain atrophy often focus on a priori brain regions of interest, which can introduce bias.  We used a minimally-biased multivariate 
approach to analyze changes in brain volumetrics associated with HIV and its relationship to aging, viral factors, and combination antiretroviral therapy (cART).
Methods: A cross-sectional, comparative study of 51 HIV-negative (HIV–) and 146 HIV-infected (HIV+) participants was conducted.  Structural MRI was acquired and analyzed 
from participants using principal component analysis (PCA) to reduce dimensionality and determine topographies of volumetric changes. Neuropsychological (NP) assessment was 
examined using global and domain-specific scores. The effects of HIV-disease factors (e.g. viral load, CD4, duration infection, etc.) on brain volumes and cognitive function were 
investigated using least absolute shrinkage and selection operator (LASSO) regression.
Results: Two components of interest were visualized using PCA. An aging effect predominated both components.  The first component, a cortically-weighted topography, 
accounted for a majority of variance across subjects (43.5% of variance) and showed an independent HIV effect. A secondary, subcortically-weighted topography (4.6%) showed 
HIV-status accentuated age-related atrophy. In HIV patients, the cortical topography correlated with global NP scores and nadir CD4, while subcortical volume loss correlated with 
recent viral load.
Conclusions: Cortical regions showed the most prominent volumetric changes due to aging and HIV. Within HIV+ participants, cortical volumes were associated with immune 
history while subcortical changes were associated with current immune function. Cognitive function was primarily associated with cortical volume changes. Observed changes in 
chronically infected patients may reflect both past history of infection and current viral status. Future longitudinal studies should follow HIV patients soon after seroconversion.

383  Meta-Analysis of Large HIV Cohort Reveals CD4 Effects on Longitudinal Brain Atrophy 
Daniel Schonfeld1; Talia M. Nir1; Christopher R. Ching2; Neda Jahanshad3; Jaroslaw Harezlak4; Giovanni Schifitto5; Tong Zhu6; Ronald A. Cohen7; Bradford Navia8; Paul M. Thompson1  
1Imaging Genetics Cntr, Univ of Southern California, Marina Del Rey, CA, USA; 2Univ of California Los Angeles Sch of Med, Marina del Rey, CA, USA; 3Univ of Southern California, Los Angeles, 
CA, USA; 4Indiana Univ Fairbanks Sch of PH, Indianapolis, IN, USA; 5Univ of Rochester, Rochester, NY, USA; 6Univ of Michigan, Ann Arbor, MI, USA; 7Univ of Florida, Gainesville, FL, USA; 8Tufts 
Univ Sch of Med, Boston, MA, USA 
Background: While advances in ART have dramatically improved life expectancies of HIV+ people, chronic infection is still associated with neurological deficits and brain injury. 
By pooling datasets across independent studies of HIV, we can boost statistical power to map brain disease progression and generalize findings to the world-wide HIV epidemic. In 
a pilot tensor based morphometry (TBM) study for the HIVNC consortium, we examined the effects of baseline CD4 count on longitudinal maps of local volumetric changes in 169 
chronically HIV+ individuals on stable cART from 7 independent sites.
Methods: For each site, anatomical T1-weighted image pre-processing included removal of extra-cerebral tissue, N3 bias field correction, ONLM denoising, and linear registration 
to a target brain template. For each subject, follow up T1-weighted scans were linearly and elastically registered to their respective baseline scans and 3D Jacobian expansion factor 
maps were created that characterized voxel-wise percent annual rate of volumetric changes. Longitudinal Jacobian maps were then spatially normalized to a common baseline 
study-specific template. For each site, voxel-wise regression models, adjusting for effects of sex and age, were used to test for effects of baseline CD4 count on structural variations 
in Jacobian maps. Across sites, an inverse variance weighted fixed-effects meta-analysis was used to combine results from independent measurements. The standard FDR method 
was used to correct for multiple comparisons (q=0.05).
Results: While no single site yielded significant findings, the meta-analysis took advantage of the consistent associations across sites and revealed that HIV+ individuals (mean 
baseline CD4: 381 +/- 235, Age: 48 +/- 8.6, HIV duration: 12 yrs +/- 6.7) with a lower baseline CD4 count displayed significantly higher rates of atrophy (expanded ventricles and 
white matter atrophy) than healthier subjects (critical p=0.0003675). 
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Conclusions: Lower CD4 count at baseline was associated with increased longitudinal rates of atrophy. This analysis represents the first large-scale, multi-site, longitudinal study 
of brain change in HIV and demonstrates the power of meta-analysis. HIV findings are often complicated by a host of factors including ART adherence/efficacy, substance abuse, 
comorbidities, and chronic inflammation. Pooling additional independent, heterogeneous study samples will further increase power to determine how various predictors of brain 
change generalize to the HIV epidemic.

 

384  Brain Volumetric Changes After 2 Years of ART Initiated During Acute HIV Infection 
Kalpana J. Kallianpur1; Donn Colby2; Neda Jahanshad3; James L. Fletcher2; Jintanat Ananworanich4; Katherine Clifford5; Khunthalee Benjapornpong6; Collin Adams5; Serena S. 
Spudich7; Victor Valcour5; for the RV254/SEARCH010 Study Group  
1Univ of Hawaii, Honolulu, HI, USA; 2SEARCH, Bangkok, Thailand; 3Univ of Southern California, Los Angeles, CA, USA; 4Military HIV Rsr Prog, Bethesda, MD, USA; 5Univ of California San 
Francisco, San Francisco, CA, USA; 6Thai Red Cross AIDS Rsr Cntr, Bangkok, Thailand; 7Yale Univ Sch of Med, New Haven, CT, USA 
Background: Brain alterations (e.g., neuroinflammation, cortical atrophy, enlargement of brainstem) in the first year of HIV infection have been reported. However, little is known 
about whether changes in brain volumes may be detected over time in individuals on combination antiretroviral therapy (cART) initiated during acute HIV.
Methods: We prospectively enrolled individuals in Bangkok who had acute HIV infection (Fiebig stages I-IV), on average 15 days after the estimated date of exposure. Participants 
underwent brain magnetic resonance imaging (MRI) and magnetic resonance spectroscopy (MRS) at 1.5T and immediately thereafter initiated cART. MRI/MRS was repeated at 
regular intervals. Global and regional gray matter (GM) and white matter (WM) volumes at baseline and 24 months post-cART were obtained from T1-weighted MRI data by the 
FreeSurfer longitudinal processing stream. Wilcoxon signed-rank tests for related samples assessed changes from baseline to 24 months. For brain regions showing significant 
change, relationships between baseline metabolite concentration ratios over creatine (Cr) and 24-month volumes were examined by linear regression controlling for baseline 
volumes and patient age.
Results: We evaluated 38 individuals (33 male) whose median (range) age was 29.0 (18-48) years, CD4 count 386 (132-1127) cells/mm3 and plasma HIV RNA 5.54 (2.78-7.57) 
log10 copies/mL at baseline prior to cART. Over the first 24 months of cART, volumetric decreases of 2% were found in caudate (p=0.002), putamen (p=0.00008) and pallidum 
(p=0.034), with a 1% decrease in total subcortical GM (p=0.002). Cerebellar GM and brainstem volumes increased by 5% (p=0.00003) and 1% (p=0.026), respectively. Clinical 
variables at baseline did not correlate with volumes at 24 months. Baseline N-acetylaspartate (NAA)/Cr in frontal GM predicted 24-month volumes of caudate (β=0.11, p=0.030) 
and putamen (β=0.15, p=0.016) independently of age and baseline volume. Pallidum volumes at 24 months were associated with baseline choline/Cr (β=0.19, p=0.018) in frontal 
WM.
Conclusions: HIV patients demonstrated regional brain volumetric changes despite very early initiation of cART. Longitudinal studies of HIV-uninfected Thai individuals are 
needed to determine whether our observed atrophy rates are higher than those in healthy controls. Frontal neuronal injury during acute infection may predict basal ganglia 
atrophy. The cause and effect of cerebellar cortical enlargement are yet to be understood.

385  Regionally Specific Cortical Thinning in HIV+ Patients in the cART Era 
Ryan Sanford1; Ana L. Fernandez Cruz1; Lesley K. Fellows1; Beau M. Ances2; Louis Collins1  
1McGill Univ, Montreal, QC, Canada; 2Washington Univ in St. Louis, St. Louis, MO, USA 
Background: HIV infection and its treatment affect the brain directly and indirectly, and can lead to cognitive 
impairment. Existing neuroimaging work has found evidence of brain volume loss in HIV+ patients, mainly in 
subcortical structures. However, the methods used to date may miss subtle cortical changes. Cortical extraction 
tools provide a sensitive measure of cortical thickness. In this cross-sectional study, we compared cortical thickness 
in HIV+ patients against healthy controls, and correlated it with measures of current and past viral suppression, and 
neuropsychological scores (NPZ-4). 
Methods: 133 HIV+ participants were recruited from a US Infectious Disease clinic, and 58 healthy controls (CTL) 
were recruited from the local community. All underwent T1-weighted brain magnetic resonance imaging and 
neuropsychological testing (Hopkins Learning Test-Revised, Digit-Symbol Modalities Test and Trail-Making Tests 
A&B). Cortical extraction captured the cortical surface and measured its thickness. Cortical thickness estimates were 
regressed on a vertex-wise basis against HIV status, nadir CD4+, current CD4+, viral load and NPZ-4.
Results: The two groups were demographically similar (HIV+ age [mean ± SD]: 48 ± 12, nadir CD4+: 216 ± 200, 
current CD4+: 529 ± 314, 72% virologically suppressed; CTL age: 43 ± 12). HIV+ patients performed worse than 
controls on neuropsychological testing (NPZ-4: HIV+ -0.85 ± 1.27; CTL -0.14 ± 0.91, p<0.001). Significant cortical 
thinning was observed in specific brain regions in HIV+ patients compared to controls. The cortex was 0.2–0.4 mm 
thinner in the HIV+ group bilaterally in the lateral temporal and frontal lobes, as well as posterior cingulate and 
orbitofrontal cortex. Lower NPZ-4 scores were associated with thinner cortex in the left lateral temporal pole, left 
inferior occipital, right lateral occipital and right inferior lateral frontal cortices. There was no significant relationship 
between cortical thinning and measures of current or past viral suppression.
Conclusions: Regionally specific cortical thinning was observed in this large sample of HIV+ patients, despite good 
current viral suppression in the majority. Cortical thinning was related to NPZ-4 scores, but was unrelated to systemic 
indicators of the severity of HIV infection. These findings show that even well-controlled infection has an impact on 
cortical thickness, and neuropsychological performance, perhaps related to central nervous system viral reservoirs, 
accelerated aging, or cART neurotoxicity. 
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386  NeuroHIV: A Novel High-Resolution Subcortical Shape Analysis 
Christopher R. Ching1; Talia M. Nir2; Boris A. Gutman3; Neda Jahanshad4; Jaroslaw Harezlak5; Assawin Gongvatana6; Ronald A. Cohen7; Bradford Navia8; Paul M. Thompson3; for the HIV 
Neuroimaging Consortium 
1Univ of California Los Angeles Sch of Med, Marina del Rey, CA, USA; 2Imaging Genetics Cntr, Univ of Southern California, Marina del Rey, CA, USA; 3Imaging Genetics Cntr, Univ of Southern 
California, Marina del Rey, CA, USA; 4Univ of Southern California, Los Angeles, CA, USA; 5Indiana Univ Fairbanks Sch of PH, Indianapolis, IN, USA; 6Univ of California San Diego, San Diego, CA, 
USA; 7Univ of Florida, Gainesville, FL, USA; 8Tufts Univ Sch of Med, Boston, MA, USA 
Background: Over 50% of HIV+ individuals experience neurocognitive impairment with brain injury having been documented in those on stable antiretroviral therapy. We 
applied a novel high-resolution subcortical shape analysis technique to better understand the pattern of brain change in a large cohort of HIV+ adults. We hypothesized that shape 
analysis would detect subcortical morphometric variations associated with clinical and neurocognitive metrics with higher sensitivity compared to traditional volumetric analysis.
Methods: Cross-sectional T1-weighted brain MRI scans from 253 chronic HIV+ patients on stable cART were collected through the HIV Neuroimaging Consortium and HIV-
associated Brain Dysfunction Study (Age: 47.1± 8.5yrs; M/F: 197/56; Infection Duration: 12± 15yrs). Two shape metrics of local thickness (radial distance) and surface area (Jacobian 
determinant) were derived from structural MRI across thousands of homologous surface points for bilateral nucleus accumbens, amygdala, caudate, hippocampus, putamen, 
pallidum, and thalamus shape models. A linear mixed effects model was fit separately for gross subcortical volume (a single value) and shape analysis metrics (thousands of 
thickness and surface area points) to evaluate associations with current and nadir CD4 counts, and neurocognitive domain-specific T-scores (processing speed (PS); learning (LT); 
motor function (MF)). Analyses were adjusted for age, sex, ethnicity, intracranial volume, HIV duration, antiretroviral treatment and history of drug use as fixed effects, and scan 
site as a random effect. All results were corrected for multiple comparisons and a standard FDR correction was applied (q=0.05).
Results: There were no significant associations between single value gross volumes and CD4 measures or neurocognitive scores. However, subcortical shape modeling revealed 
clusters of largely lower local thickness and surface area metrics associated with lower nadir and current CD4 values. Furthermore, lower thickness and surface area metrics were 
associated with more impaired PS, LT and MF neurocognitive performance scores (Table 1).
Conclusions: To our knowledge, this study represents the largest subcortical shape analysis of HIV. Our high-resolution subcortical shape analysis technique was more sensitive to 
associations between brain volume and CD4 counts as well as neurocognitive scores over traditional whole volume subcortical analyses and represents a powerful new technique 
to track HIV-associated brain change.

387  Cigarette Pack-Years May Affect Cingulate and Frontal Cortex in Chronic HIV Infection 
Kalpana Kallianpur; Tracie M. Umaki; Lindsay M. Kohorn; Dominic C. Chow; Beau K. Nakamoto; Scott C. Souza; Cecilia M. Shikuma 
Univ of Hawaii, Honolulu, HI, USA 
Background: Worldwide, smoking is twice as prevalent in the HIV-infected community as in the general population. Smoking exposure is linked to cortical gray matter loss 
in HIV+ and healthy individuals. However, enhanced frontal and executive functions have been associated with smoking in HIV patients. Chronic nicotine treatment improves 
memory in HIV transgenic but not in healthy rats.
Methods: Cortical volume and neuropsychological (NP) data, obtained in HIV+ subjects on antiretroviral therapy, were cross-sectionally examined for associations with cigarette 
pack-years. Subjects provided smoking data by self-report, underwent T1-weighted magnetic resonance imaging (MRI) at 3.0 Tesla, and completed an NP test battery that yielded 
global and domain-specific (psychomotor; executive function; learning and memory [NPZ_lm]; working memory) z-scores. Non-smokers (defined as never-smokers) had zero 
pack-years. Analysis of covariance compared volumes of frontal and cingulate cortex (CCx) between smokers and non-smokers, adjusting for age and intracranial volume (ICV). 
Effects of pack-years on volumes were assessed by linear regression controlling for age and ICV.
Results: We evaluated 53 subjects [45 male; age 51 ± 7 years; median (IQR) current and nadir CD4 count 466 (299-592) and 125 (39-250) cells/mm3; 44 with plasma HIV RNA<50 
copies/mL; 19 non-smokers; 34 smokers (19 ± 12 pack-years)]. Smokers and non-smokers did not differ in demographics, clinical variables, cortical volumes or NP z-scores 
(p>0.05). Pack-years were associated with volumes of isthmus (β= −0.34, p=0.006), caudal anterior (β= −0.27, p=0.04) and total (β = −0.34, p=0.002) CCx; lateral orbitofrontal 
cortex (β= −0.30, p=0.02); rostral anterior (β = −0.21, p=0.05) and posterior (β= −0.23, p=0.08) CCx; and total cortex (β = −0.19, p=0.07). Higher NPZ_lm correlated with 
smaller caudal anterior (r= −0.34, p=0.02) and total (r= −0.26, p=0.07) CCx volume. Pack-years did not relate to NP z-scores.
Conclusions: Cingulate cortex may play a crucial role in nicotinic effects on cognitive performance in chronic HIV disease. HIV+ individuals demonstrated negative associations 
between cigarette pack-years and volumes of cingulate and orbitofrontal cortex. Paradoxically, we found that reduced cingulate cortical volume correlated with better learning 
and memory. Future research (e.g., with functional connectivity MRI) may elucidate the underlying mechanism of this association, possibly leading to effective treatment for HIV-
related neurocognitive impairment.
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388  Cardiovascular Risk Factors and the Rate of Change in Brain Structure in HIV Disease 
James T. Becker1; Mikhail Popov1; Lawrence Kingsley1; Francine Barrington2; Andrew J. Levine3; Eileen Martin4; Eric N. Miller3; Cynthia Munro5; Ann Ragin6; Ned Sacktor5; for the 
Neuropsychology Working Group of the Multicenter AIDS Cohort Study  
1Univ of Pittsburgh, Pittsburgh, PA, USA; 2Johns Hopkins Univ, Baltimore, MD, USA; 3Univ of California Los Angeles, Los Angeles, CA, USA; 4Rush Univ Med Cntr, Chicago, IL, USA; 5Johns Hopkins 
Univ Sch of Med, Baltimore, MD, USA; 6Northwestern Univ, Chicago, IL, USA 
Background: Since the introduction of cART, factors not directly associated with HIV disease are now having a significant impact on brain structure and function. In particular, 
cardiovascular disease (CVD) is known to affect brain structure and performance on cognitive tests. The purpose of this analysis was to identify associations between CVD risk 
factors and change in brain structure over time.
Methods: 122 men (56% HIV-infected) participating in the Multicenter AIDS Cohort Study (age: 55.8 + 4.9) underwent two brain MRI scans 3.2 years apart (T1 weighted 
magnetization-prepared rapid gradient-echo sequence). Gray matter, white matter, and CSF volumes (expressed as percent of total intracranial volume) were measured using 
FMRIB’s Automated Segmentation Tool, and an annualized rate of change was calculated. Correlation analyses identified hypertension, diabetes, urine protein/creatinine ratio 
(as an index of small vessel disease) and age as having significant associations with the outcome variables. Lipid levels and illicit drug use were not linked to rate of change. Linear 
regression models evaluated the associations between change in the three tissue class volumes and the significant predictor variables (from the unadjusted analysis), as well as 
CD4+ cell counts and plasma HIV RNA viral load (among infected men only).
Results: After adjusting for age, race, and cohort of entry, HIV serostatus was unrelated to rate of change in any of the three brain tissue compartments. The rate of expansion of 
the CSF compartment was significantly faster among individuals with diabetes; no other CVD-related variable predicted brain volume change. Among the HIV-infected men only, 
nadir CD4+ cell count was associated with changes in gray and white matter volumes. CSF expansion was significantly greater among individuals in the most recent enrollment 
cohort, and among individuals with diabetes.
Conclusions: In the cART era, CVD risk factors are at least as important as HIV-associated factors in predicting rate of change of brain tissue compartments. Finally, among HIV-
infected individuals, factors associated with HIV treatment history are likely critical for predicting subsequent brain health.

389  New Method Measuring Intracranial Vessel Caliber Reveals Arterial Remodeling In HAND 
Paba M. De Alwis1; Cristah Artrip2; Winston Liu1; Bryan Smith1; Avindra Nath1; Daniel S. Reich1; Govind Nair1  
1NIH, Bethesda, MD, USA; 2Vanderbilt Univ, Nashville, TN, USA 
Background: In vivo MRI measurements of cerebrovascular caliber could offer insight into the pathology and spread of HIV in the CNS. Previous postmortem studies have shown 
a decrease in blood-vessel wall thickness in HIV infected individuals, indicating possible arterial remodeling.1 Here, we measured the vessel caliber in HIV patients in vivo using 
high-resolution T2* weighted MRI and compared it to that from matched control subjects.
Methods: T2* weighted MRI was acquired at 0.55 mm isotropic resolution on a Philips 3T scanner with 8-channel head coil in 13 subjects with HIV-associated neurocognitive 
disorders (HAND, mean and standard deviation of age 49±9 years, 62% male), 43 HIV without HAND (HIV, 51±8 years, 56% male) and 23 socioeconomically matched controls 
without HIV (Control, 44±11 years, 57% male). Cross-sectional areas (averaged values from right and left arteries) of the A1 segment of anterior cerebral arteries and M1 branch of 
middle cerebral arteries were measured using a MATLAB program developed in house. One-way ANOVAs and two-tailed t-tests were used to assess group differences, and results 
are reported as mean ± standard deviation.
Results: HAND group had significantly higher M1 cross-sectional areas (8.8±2.2 mm2) than either the Control (7.7±1.6 mm2) or HIV (7.5±1.5 mm2; ANOVA p<<0.01) groups. 
However, such differences were not seen in A1 segment among the three cohorts (ANOVA p=0.9) (Figure). The technique also detected a difference between the M1 and A1 
segment areas (7.8±1.7 mm2 and 6.9±2.2 mm2 respectively, p<<0.01, paired t-test). Men had consistently larger M1 areas than women in Control (8.1±1.6 mm2 and 7.0±1.2 mm2 
respectively, p<0.05) and in HIV (8.0±1.6 mm2 and 7.0±1.0 mm2, p<<0.01) groups. There were no observed correlations between any of the cross-sectional areas and age.
Conclusions: We found that HIV patients with HAND had larger MCA cross-sectional areas than did HIV subjects without HAND or control subjects, which could be consistent with 
the reports of significantly thinner vessel walls seen in HIV patients post-mortem. The differences in vessel size between men and women and between the M1 and A1 branches 
show the ability of this method to detect subtle differences in arterial caliber. Another strength of this method is its ability to characterize vascular caliber in-vivo, which should 
allow for multiple longitudinal measurements over time.
Reference: 1Gutierrez et. al. Neuropathology 2013; 33, 256–263

 

390  Isolated Cingulate Correlates With Reduced Executive Function in HIV 
Xiong Jiang1; Manya Magnus2; Chenglong Liu1; Rebecca Barasky2; Cuiwei Wang1; Michael W. Plankey1; Seble Kassaye3; David J. Moore4; Ron Ellis4; Mary Young1  
1Georgetown Univ Med Cntr, Washington, DC, USA; 2George Washington Univ, Washington, DC, USA; 3Georgetown Univ, Washington, DC, USA; 4Univ of California San Diego, San Diego, CA, 
USA 
Background: Executive dysfunction is a common neurocognitive deficit among persons living with HIV (HIV+), and has been attributed to damage in fronto-striatal circuits. The 
specific neural mechanisms underlying executive dysfunction, however, remain to be elucidated. A recent study with a task-switching paradigm revealed that HIV+ older adults 
adapt less quickly to changing task demands than HIV- controls, and the behavioral impairments correlated with disrupted brain activation in the anterior cingulate cortex (ACC) 
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(Magnus et al., CROI 2014), suggesting ACC dysfunction might underlie executive dysfunction in HIV. Here, we further investigated the brain dysfunction in the cingulate cortex 
using resting-state functional connectivity MRI (rs-fcMRI).
Methods: Thirty-eight adults (43-63 years old, 23 HIV+ on antiretroviral therapy) without major psychiatric disorders and other confounding health problems participated 
in this study. HIV+ and HIV- subjects did not differ significantly on a battery of standard neuropsychological tests. One run of rs-fcMRI data was collected. After controlling for 
confounding parameters, we extracted the time series from the posterior, middle, and anterior regions of cingulate, then obtained the two sets of voxel-wise correlations, Rwi, 
within each region, and Rbtw, between two different regions. The disruption to cingulate connectivity (Icc) was defined as
Icc = (Rwi - Rbtw) / (Rwi + Rbtw)
with higher Icc represents more reduced inter-regional connection.
Results: Results are shown in Figure 1. (A) Two-sample t-test revealed an increase in Icc due to HIV. (B) Pearson’s correlation analysis revealed a significant correlation between 
age and Icc. (C) For a subset of subjects from the Magnus et al. (2014) study, there was a significant correlation between Icc and the cost of task switch (the difference between the 
task-switch and non-switch trial) in fMRI at ACC, suggesting the disconnection between cingulate regions might contribute to the disrupted neural activity in ACC and executive 
dysfunction in HIV.
Conclusions: The rs-fcMRI technique revealed that both aging and HIV disrupt the connection between different cingulate regions. The disrupted connections correlate with the 
disrupted brain activations in the ACC. These results suggest that the cingulate might be one of brain regions affected early on during the evolution of HIV brain disease, and the 
additive impairments due to aging and HIV might underlie the increased risk of executive deficits in HIV+ older adults.

391  Multifactorial Neurochemical Alterations Are Slowly Evolving Despite Viral Control 
Lucette A. Cysique1; Laurianne Juge2; Thomas M. Gates3; Kirsten Moffat3; Bruce J. Brew1; Caroline Rae1 
1Univ of New South Wales, Sydney, Australia; 2NeuroSci Rsr Australia (NeuRA), Randwick, Australia; 3St Vincent’s Hosp, Darlinghurst, Australia 
Background: Chronic HIV infection in the context of long-term viral suppression and aging represents a new context for HIV neuropathogenesis research. While HIV-related brain 
injury can be detected using in vivo proton Magnetic Resonance Spectroscopy (1H-MRS) in HIV+ persons, the evolution of such brain damage is unclear.
Methods: The study sample included 108 men (mean age=55±6), 73 were HIV+ (71% with historical AIDS, nadir CD4 ≤350, all on antiretroviral treatment; baseline plasma and 
CSF viral suppression>97%; follow-up plasma suppression>94%); and 35 demographically comparable HIV-uninfected controls. All underwent 1H-MRS of the frontal white matter 
(FWM), the posterior cingulate cortex (PCC) and the caudate area (CA) at baseline and 18-months later. Neurocognitive performance was also examined at the same time points. 
Major brain metabolites: Creatine (Cr), N-Acetyl Aspartate (NAA), Choline (Cho), Glutamate (Glu) and Myo-Inositol (MI) were fitted in jMRUI in reference to H2O. Change in brain 
metabolites was determined using linear regression with a time effect, a group effect and a time*group interaction effect. Age, HIV disease and treatment and cardiovascular 
markers, having a history of HAND, baseline neurocognitive performance and neurocognitive change were evaluated as predictors/covariates in voxels where significant HIV 
status-related neurochemical changes were found.
Results: Across the study period, in the HIV+ sample and relative to HIV- controls, FWM Cr (p<.01), PCC Cr (p<.01) CA Cr (p<.05), PCC NAA (p<.01) and CA NAA (p<.05) were 
reduced; PCC MI (p<.05) was elevated. Chronological age did not predict these between-group differences. When only considering the HIV+ sample, lower baseline neurocognitive 
performance was associated with lower CA NAA (p<.05) over time. History of HAND was associated with reduced FWM Cr (p=.01), lower PCC NAA (p<.05), and lower PCC Cr over the 
study period (p<.05). Viral blips (n=6) were associated with reduced PCC NAA over time (p<.05). History of cardiovascular disease was associated with lower PCC NAA and Cr over 
time (p<.05).
Conclusions: Metabolite abnormalities were stable over time and included widespread decreased cellular energy (related to glial activation in a neuroAIDS macaque model), 
cortical and subcortical neuronal integrity loss and restricted neuroinflammation. Predictor/Covariate findings support slowly evolving multi-dimensional neuropathogenesis 
emphasizing the need for long-term monitoring of brain functions in chronic HIV infection.
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392  Effect of cART on Functional Connectivity in Cart-Naïve HIV-Infected Individuals 
Yuchuan Zhuang1; Madalina Tivarus2; Xing Qiu2; Lu Wang2; Emily Cosimano2; Alicia Tyrell2; Amneris Luque2; Mark E. Mapstone2; Jianhui Zhong2; Giovanni Schifitto1 
1Univ of Rochester, Rochester, NY, USA; 2Univ of Rochester Med Cntr, Rochester, NY, USA 
Background: Neuroimaging biomarkers provide an opportunity to investigate HIV-associated CNS injury at the time when clinical changes may be silent. In this study we assessed 
whether virologic response to combination antiretroviral therapy (cART) in naïve subjects was associated with changes in resting state fMRI.
Methods: Subjects with confounding CNS disorders and history of CNS infection, other than HIV, were excluded.  All subjects underwent a detailed neurocognitive and functional 
assessment.  HIV infected subjects were scanned before starting cART and 12 weeks after initiation of treatment. Imaging protocol/analyses: Resting state fMRI was acquired on a 
3T Siemens MAGNETOM Trio MRI scanner. Group ICA was used to identify the resting state networks and to determine differences in functional connectivity (FC) within the Default 
Mode Network (DMN) (Figure B). The anterior cingulate cortex (ACC) and posterior cingulate cortex (PCC) were used as ROIs to evaluate changes in FC between DMN and other 
brain areas. Statistical analyses were conducted using two-sample t test or paired t-test (HIV+ baseline vs. HIV+ after 12-week treatment). Multiple comparison correction was 
performed using values generated by AlphaSim (voxel p<0.01, cluster size > 64, which corresponds to a corrected p<0.05).  
Results: Cohort: 17 HIV+ male, mean age 33 ± 3 years, 17 HIV- (10 female and 7 male) mean age 32 ± 3 years.  At baseline, 10 of the HIV+ subjects had normal cognitive 
performance, 6 had asymptomatic impairment and 1 had mild neurocognitive disorder.  The mean CD4 count and viral load at baseline were 479 ± 48 mm3 and 121,804 ± 43586 
copies/ml respectively.  After 12 weeks, mean CD4 count and viral load were 636 ± 55/mm3 and 899 ± 861 copies/ml. Imaging results: FC within the DMN network was significantly 
lower in HIV+ subjects at baseline as compared to HIV- subjects (Figure A). There were no significant differences in FC within DMN between HIV+ after 12 week treatment and 
HIV- subjects. There was a significant increase in FC between DMN and occipital lobe in the HIV+ after 12 week treatment as compared to HIV+ subjects at baseline (Figure C: seed 
in PCC, D: seed in ACC).
Conclusions: Our results suggest that in relatively young cART naïve subjects with relatively preserved immune function, there are signs of decreased functional connectivity that 
tend to improve after 12 weeks of treatment.

 

393  HIV Infection in Astrocytes Via a CD4-Independent, CXCR4-Dependent Mechanism 
Guanhan Li1; Caroline Anderson1; Eugene O. Major1; Avindra Nath2 
1NINDS, NIH, Bethesda, MD, USA; 2NIH, Bethesda, MD, USA 
Background: HIV reservoir in the brain represents a major barrier for curing HIV infection. As the most abundant, long-lived cell type, astrocytes play a critical role in maintaining 
the reservoir; however the mechanism of infection remains unknown. Here, we determine how viral transmission occurs from HIV-infected lymphocytes to astrocytes. 
Methods: Human astrocytes were exposed to HIV-infected lymphocytes and monitored by live-imaging, confocal microscopy, transmission and 3-demesional electron 
microscopies. A panel of receptor antagonists was used to determine mechanism of viral entry. A transwell culture system was used to test whether the infection of astrocytes 
could also be established by viral particles that were released from the infected lymphocytes and passed through the pores of transwell membranes.
Results: We found that cell-to-cell contact resulted in efficient transmission of X4- or X4R5-using viruses from T lymphocytes to astrocytes. In co-cultures of astrocytes with HIV-
infected lymphocytes, the interaction occurred through a dynamic process of attachment and detachment of the two cell types. Infected lymphocytes invaginated into astrocytes 
or the contacts occurred via filopodial extensions from either cell type, leading to formation of virological synapses. In the synapses, budding of immature or incomplete HIV 
particles from lymphocytes occurred directly onto the membranes of astrocytes. This cell-to-cell transmission could be almost completely blocked by anti-CXCR4 antibody and its 
antagonist. Furthermore, we also found that newly produced HIV particles from the infected lymphocytes on the top of transwells could go through the transwell membrane and 
infect astrocytes via the same mechanism.
Conclusions: Cell-to-cell transmission is mediated by a unique mechanism by which immature viral particles initiate a fusion process in a CXCR4-dependent, CD4-independent 
manner; and newly produced, immature HIV can also infect astrocytes without cell-to-cell contact. These observations have important implications for developing approaches to 
prevent formation of HIV reservoirs in the brain.

394  A Unique In Vitro Neuropathic Phenotype of Clade D Transmitted/Founder Viruses 
Analise Gruenewald1; Alexander J. Gill1; George M. Shaw2; Dennis L. Kolson2 
1Univ of Pennsylvania, Philadelphia, PA, USA; 2Perelman Sch of Med, Univ of Pennsylvania, Philadelphia, PA, USA 
Background: Expression of the anti-inflammatory, antioxidative phase II detoxifying enzyme heme oxygenase-1 (HO-1) is decreased in the brain prefrontal cortex of HIV+ 
individuals in association with increased neuroinflammation and neurocognitive impairment. In vitro HIV infection of monocyte-derived macrophages (MDM) induces HO-1 
deficiency and increases release of neurotoxic levels of glutamate. We recently showed that HO-1 deficiency is consistently seen with HIV MDM infection by a broad panel of 
macrophage-tropic clade B HIV-1 strains (n=13).  This suggests that induction of HO-1 deficiency is a highly conserved macrophage-tropic HIV phenotype that could be particularly 
relevant for neuropathogenesis driven by infection within the CNS myeloid reservoir.
Methods: Human MDM (n=4 donors) were infected with viruses derived from infectious molecular clones of each of 5 clade D transmitted/founder (T/F) strains or the clade B 89.6 
strain. Viral replication, glutamate concentration, and neurotoxicity of MDM culture supernatants were determined via reverse transcriptase (RT) activity, glutamate assay, and 
neuron-based MAP2 ELISA, respectively. Data were analyzed by ANOVA with Holm-Sidak post hoc test or Pearson’s correlation.
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Results: In contrast with MDM infection by 89.6, infection by macrophage-tropic clade D T/F viruses did not significantly decrease HO-1 expression or increase glutamate release, 
despite similar replication levels as 89.6.  Unexpectedly, infection by clade D T/F viruses significantly increased MDM culture supernatant neurotoxicity despite no induction 
of glutamate release (n=4 donors, p<0.001 for equivalent replication to 89.6).  This suggests that macrophage-tropic clade D T/F viruses can activate pathways of neurotoxin 
production independent of HO-1 and associated effects on glutamate metabolism.
Conclusions: Our results suggest that macrophage-tropic clade D T/F viruses differ from clade B viruses in several potentially critical determinants of neurovirulence; differential 
ability to i) reduce expression of MDM HO-1 expression and to ii) induce glutamate release from MDM.   Nonetheless, macrophage-tropic clade D T/F viruses can induce release of 
neurotoxins other than glutamate (as yet unidentified) from MDM without altering HO-1 expression, and this suggests potential clade- or T/F virus-specific mechanisms of HIV 
neurotoxin production.  Such differences could contribute to variance in severity of neurological dysfunction among populations infected with different HIV clades.

395  Neurotoxicity Screening of Antiretroviral Drugs With Human iPSC-Derived Neurons 
Sandy Hinckley1; Sean Sherman1; Brookie M. Best2; Jeremiah Momper2; Qing Ma3; Scott R. Letendre2; Ron Ellis2; Anne Bang1  
1Sanford Burnham Prebys Med Discovery Inst, La Jolla, CA, USA; 2Univ of California San Diego, San Diego, CA, USA; 3Univ at Buffalo, State Univ of New York, Buffalo, NY, USA 
Background: While antiretroviral therapy (ART) has become increasingly effective and well-tolerated, there remains a patient subset that experience central nervous system 
(CNS) side effects, and neurocognitive performance may actually improve following change in specific ART agents.  Understanding the risk associated with these drugs will allow 
informed selection of optimal therapy.  Using human induced pluripotent stem cell-derived neurons (hiPSC), we screened 10 ART drugs and generated a neurotoxicity profile based 
on mitochondrial membrane potential, reactive oxygen species, cell health and neurite growth.
Methods: hiPSC cortical neurons (Cellular Dynamics International ) were treated in dose response with ABC,ATV,COBI,DRV,DTG,EFV,EVG,RPV,RTV,TDF.  Neurons were assayed 
for mitochondrial function and neurite growth using image based high content, high throughput screening. Statistical significance was determined as Z-score greater than 2 
compared with vehicle control mean across replicate wells.
Results: The majority of tested drugs demonstrated neurotoxicity: 7 caused mitochondrial toxicity and 3 affected neurite growth.  Non-nucleoside reverse transcriptase inhibitor, 
protease inhibitor (PI) and pharmacoenhancer drugs exhibited the highest degree of mitochondrial toxicity.  Only EFV was overtly cytotoxic suggesting mitochondrial dysfunction 
was a primary target, not a side effect of cell death.  After 3 days exposure to ART drugs, morphology and cell health was assessed.  DTG and EFV resulted in minor but significant 
neurite growth. RPV was cytotoxic at high dose but caused neurite inhibition at lower doses.  Of note, neurite outgrowth or inhibition could contribute to CNS pathology.  At 
high doses, COBI, EVG, RPV and EFV caused neurite inhibition coincident with cytoxicity suggesting the morphological effect was secondary to cell death.  While PIs influenced 
mitochondrial function, no effect was found on morphology.  In contrast, COBI, EVG, RPV and EFV presented a distinct profile with mitochondrial dysfunction followed by changes 
in morphology and/or cytoxicity.
Conclusions: We characterized toxicity of 10 ART drugs and linked the majority with impacts either on mitochondrial function, neurite growth, or both.  Although immature, 
hiPSC neurons are human and scalable for drug screening.  Further studies are needed to determine whether our in vitro assays reflect neurotoxicity in vivo, but our results suggest 
that increased drug concentrations in the CNS could have adverse clinical consequences.

396  Chronic Low-Level HIV-1 Tat Expression Promotes a Neurodegenerative Phenotype 
Alfred Chin; Alex M. Dickens; Amanda L. Trout; Jackie Lovett; Joelle Dorskind; Norman Haughey  
Johns Hopkins Univ Sch of Med, Baltimore, MD, USA 
Background: Brain volumetric changes occur following HIV-infection and often persist in individuals despite cART. The underlying mechanism(s) for these structural changes are 
not understood, but it has been suggested that chronic low-level expression of the HIV-1 trans-activating protein Tat, may contribute to neural damage over time, but this has not 
been tested. Here we evaluated the effects of chronic low-level tat gene expression on neuropathology.
Methods: Tetracycline-inducible GFAP-driven HIV-1 Tat transgenic mice (rtTA-Tat) and mice expressing only the rtTa (rtTA) promoter (3-12 month of age) were used in these 
studies. Volumetric measures of macrostructural brain regions and cortical thickness were obtained by T2-weighted in vivo MRI. Neuronal and synaptic integrity were determined 
by immunoblot analysis of βIII-Tubulin, synaptophysin, and PSD95. Inflammation was assessed by qRT-PCR of proinflammatory cytokines. Brain sphingolipid metabolism was 
determined by mass spectrometry.
Results: We took advantage of a leaky tetracycline-inducible gene system to produce chronic low-level tat expression in the absence of gene induction. Tat mRNA was 
undetectable in rtTA mice, detectable in non-induced rtTA-Tat mice, and increased three-fold following a 30-day doxycycline-induced gene induction. All brain volume measures 
were similar in 3-month old rtTA, non-induced rtTA-Tat and induced-rtTA-Tat mice. In 11-12 month old mice non-induced rtTA-Tat mice exhibited increased total ventricular and 
dentate gyrus volumes and decreased motor cortical thickness compared to control rtTA mice. Induction of tat gene expression with doxycycline did not further alter regional 
brain volumes. Cortical thinning observed in non-induced rtTA-Tat mice corresponded with decreased βIII-Tubulin, synaptophysin, and PSD95 levels. Expression of inflammatory 
cytokines were similar rtTA and non-induced rtTA-Tat mice, but were increased following Induction of tat gene expression. Hierarchal clustering analysis of cortical lipid content 
revealed that brain lipid content of non-induced rtTA-Tat mice closely resembled those of doxycycline-induced rtTA-Tat mice.
Conclusions: These findings demonstrate that chronic low-level tat expression is associated with changes in brain volume, alterations in bioactive lipid content, and synaptic 
simplification that were independent of measurable changes in inflammatory gene expression. These data suggest that chronic low level tat expression is sufficient to produce 
structural changes in the brain.

397  Glutaminase Regulates Extracellular Vesicles Release in HIV-1–Infected Macrophages 
Beiqing Wu; Yunlong Huang; Runze Zhao; Yuju Li; Jialin C. Zheng  
Univ of Nebraska Med Cntr, Omaha, NE, USA 
Background: Extracellular vesicles (EVs) are important in the intercellular communication in the central nervous system and their release is increased upon neuroinflammation 
and neurological disorders. Our previous data demonstrated an increased release of EVs from HIV-1-infected macrophages that have neurotoxic effects. However, the mechanism 
of elevation of EV release in those HIV-1-infected cells remains unknown. In the current studies, we investigated glutaminase (GLS), which is a mitochondria enzyme critical 
for glutamine metabolism.  GLS is upregulated in HIV-1-infected macrophages and microglia. We propose that HIV-1 infection increases GLS, leading to a metabolic status that 
favors the EVs generation and release. The new understanding of the metabolic control of EV release in HIV-1-infected cells will shed light on HIV-1 pathobiology and neurological 
complications.
Methods: Human primary microglia and monocyte-derived macrophages culture system and macrophage-tropic HIV-1ADA were used to study the regulation of EVs during HIV-1 
infection. EVs were isolated through differential centrifugations. A gene overexpression system, delivered via adenovirus vector, was utilized to overexpress GLS in the cell culture 
to mimic the upregulation of GLS during HIV-1 infection. A brain-specific GLS transgenic mouse line was created to model GLS elevation in vivo. BPTES was used to specifically 
inhibit GLS activity. Transmission electron microscopy and Western blot were used to quantify the EVs released from cells and brain tissues. Glutamate and glutamine levels were 
determined by reverse phase high performance liquid chromatography.
Results: An elevated number of EVs was found in the supernatants of HIV-1-infected macrophages and microglia when compared with controls. Overexpression of GLS in 
macrophages and microglia cultures leads to increased release of EVs. Conversely, blocking the GLS activity by BPTES significantly reduced EV release and glutamate generation in 
HIV-1-infected macrophages and microglia, suggesting a critical role of GLS in EV release. Interestingly, we detected an elevated release of EVs in the brain tissues of GLS transgenic 
mice, suggesting that GLS is also important for EV release in vivo.
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Conclusions: GLS is essential for EVs release in HIV-1-infected macrophages and microglia. Therefore, blocking EV release through GLS inhibitors may serve as a novel therapeutic 
strategy against the HIV-1 pathobiology and neurological complications.

398  HIV-1 Replication Dynamics in the CNS of TB-Coinfected Individuals 
Ikanyeng D. Seipone1; Thumbi P. Ndungu2; Ravesh Singh1; Vinod Patel3  
1HIV Pathogenesis Prog, Univ of Kwa-Zulu Natal, Durban, South Africa; 2Univ of KwaZulu-Natal, Durban, South Africa; 3Inkosi Albert Luthuli Hosp and the Nelson R Mandela Sch of Med, Univ 
of KwaZulu-Natal, Durban, South Africa 
Background: HIV-1-associated opportunistic infections of the central nervous system (CNS) are common but how they affect HIV replication dynamics at the site of infection 
is unknown. The most common opportunistic infection in sub-Saharan Africa is tuberculosis. HIV-1 and Mycobacterium tuberculosis co-infection of the central nervous 
system may alter the local microenvironment leading to independent viral evolution and clonal amplification or alternatively disrupt the blood-brain barrier resulting in 
loss of compartmentalization and virus influx from the periphery.  In this study, we characterized viral load discordance and examined HIV-1 subtype C genetic diversity and 
compartmentalization between cerebrospinal fluid and plasma in patients with tuberculous meningitis (TBM) versus other meningitides.
Methods: One hundred and three matched blood and cerebrospinal fluid (CSF) samples were obtained from patients presenting with suspected meningitis in Durban, South 
Africa. Patients were categorized as definite TBM (n=16), non-TBM (n=35), probable TBM (n=46) and 6 patients unclassified. The viral RNA for both plasma and CSF were 
quantified using the COBAS TaqMan HIV-Test. Genetic compartmentalization was assessed by single genome amplification (SGA) and sequencing of the env gene on eight of the 
patients. Phylogenetic analysis was done using sequencer software, Clustal W on Bioedit and maximum likehood trees were drawn using MEGA version 6. Intra-patient diversity, 
enumeration of glycosylation sites, and coreceptor usage prediction analysis were also done.
Results: The plasma viral loads of the TBM and non-TBM groups did not differ but TBM participants CSF viral loads (median= (5.76 log10 copies/ml, interquartile range [IQR] 4.85-
6.19) were higher than non-TBM CSF viral loads (4.40 log10 copies/ml [3.46-4.78]) participants (p = 0.0005). Heterogeneous patterns of compartmentalization were observed, 1 
TBM and 3 non-TBM patients had equilibration of CSF and plasma sequences, 1 TBM patient had partial intermixing and 2 TBM and 2 non-TBM patients had unique clusters within 
compartments. These patterns did not seem to depend on TBM versus non-TBM status of patients. TBM CSF viral sequences seem to be more diverse than plasma sequences. 
Irrespective of the compartment the viruses are R5, with 2 patients displaying some X4 virus. There was no difference in the number of glycosylation sites between compartments 
and groups.<
Conclusions: TB co-infection of the CNS seems to enhance  HIV-1 viral replication and evolution .

399 Glial Transcriptional Responses Follow HIV-1 Infection in a Humanized Mouse Brain 
Weizhe Li; Li E. Wu; Jaclyn Knibbe-Hollinger; Santhi Gorantla; Howard E. Gendelman; Larisa Y. Poluektova  
Univ of Nebraska Med Cntr, Omaha, NE, USA 
Background: A humanized mouse brain was created in immune deficient mice. The molecular and biological complexity of this novel organ was subjected to robust cross species 
histopathologic and molecular analyses for studies of HIV-1 neuropathogenesis. Gene expression analysis of HIV-1 infected patients with co-morbid nervous system disorders was 
used for comparisons for molecular signatures in this mouse model which combines human hematolymphoid tissue with glial reconstitution.
Methods: Human brain glial precursors (GP) were generated from human brain tissue neurospheres. GP were injected into lateral ventricle of animals reconstituted 
with human CD34+ hematopoietic stem cell. At 6 months of age animals were infected with the macrophage-tropic HIV-1 ADA. Brain tissues from mice were analyzed by 
immunohistochemistry; peripheral immune profiles and viral load were measured. Animals transplanted with the same donor cells, with near equivalent viral loads (> 105 copies/
ml) and glial distribution pattern were selected for gene expression analysis. Hippocampus and corpus collosum areas of control unmanipulated, humanized and HIV-1 infected 
animals were isolated. Deep sequencing was performed with the Illumina HiSeq 2500 analyzer.
Results: Brain tissues were anatomically symmetric with both hemispheres showing similar numbers of human glial cells. Glial fibrillary acidic protein stains showed human 
astrocytes in corpus callosum and periventricular white matter. In comparison with uninfected mice, infected human astrocytes-containing brain samples exhibited unique 
expression of 45 and 56 human genes in the hippocampus and corpus collosum, respectively. These were linked to inflammatory response and antigen presentation, interferon 
responses and ubiquitin ligases pathways (PLSCR1, MHC I, IFIT1, IFI44, MX1, STAT1, IGS15, HERC5). The data set surprisingly overlapped with the disease profile in brains of HIV-1 
infected humans.
Conclusions: Dual reconstituted murine model can readily reflect molecular events in HIV-associated neurocognitive disorders with dysregulated transcriptions related to 
interferon response genes (IFRGs) and the interferon regulatory factor (IRF), canonical pathways for G protein receptors and cyclic adenosine monophosphate signaling. These 
results underscore the importance of the model as well as the role astrocytes play in mediating pathophysiological outcomes of human disease.

400  CNS Compartmentalization of HIV-1 and Sensitivity to Neutralizing Antibodies 
Karl Stefic1; Antoine Chaillon2; Mélanie Bouvin-Pley3; Alain Moreau3; Martine Braibant3; Guillaume Gras4; Frederic Bastides4; Louis Bernard4; Francis Barin3  
1CHU de Tours, Tours, France; 2Univ of California San Diego, San Diego, CA, USA; 3François-Rabelais Univ, Tours, France, Tours, France; 4CHU de Tours, Tours, France 
Background: Compartmentalization of HIV-1 has been observed in the cerebrospinal fluid (CSF) of patients with HIV-related neurocognitive disorders (HAND). Compartment 
specific modifications have been frequently described in the variable loops and the glycosylation sites of the envelope, a known mechanism to escape antibody neutralization. 
Considering the low permeability of the blood-brain barrier, we wondered if a lower selective pressure by neutralizing antibodies (NAb) could favor the evolution of NAb-sensitive 
viruses in the CSF.
Methods: Single genome amplification (SGA) was used to sequence near full-length HIV-1 envelope variants (453 sequences) from paired CSF and blood plasma samples of 9 
subjects with HAND infected by HIV variants of 5 different clades. Dynamics of viral evolution were evaluated with a bayesian coalescent approach for individuals with longitudinal 
samples (n=4). For 6 subjects, pseudotyped viruses expressing envelope glycoproteins variants representative of the quasi-species present in each compartment were generated, 
and their sensitivity to autologous neutralization, broadly neutralizing antibodies (bNAbs) and sCD4 was assessed.
Results: In cross-sectional analyses, significant compartmentalization of HIV populations between blood and CSF were detected in 5 out of 9 subjects by all tests (p < 0,001). 
Phylogenetic analysis confirmed the presence of monophyletic populations evolving independently within the CSF (aLRT > 0.9). Some of the previously described genetic 
determinants for neuroadaptation were observed regardless of the HIV-1 clade. There was no difference of sensitivity to autologous neutralization between blood- and CSF-
variants, even using sera collected at different time-points. By contrast, in all cases, we observed major differences of sensitivity to sCD4 or to at least one bNAb targeting the 
N160-V1V2 site, the N332-V3 site or the CD4bs, between blood- and CSF-variants.
Conclusions: Our data show that selective pressure by autologous NAb is not the main driver of HIV evolution in the CSF. Given that each of the conserved neutralizing epitopes 
is linked to a specific property for cell entry, our data suggest that some functional properties of the envelope are responsible for compartmentalization. Considering the possible 
migration from CSF to blood, CSF could be a reservoir of bNAb resistant viruses, an observation that should be considered for future studies of immunotherapy.
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401  HIV Compartmentalization in the CNS Is Associated With Neurocognitive Impairment 
Natalie M. Bowman1; Sarah B. Joseph1; Laura P. Kincer1; Sarah Yosief1; Serena S. Spudich2; Joseph J. Eron1; Richard W. Price3; Ronald I. Swanstrom1; Kevin R. Robertson1; for the THINC 
Group  
1Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA; 2Yale Univ Sch of Med, New Haven, CT, USA; 3Univ of California San Francisco, San Francisco, CA, USA 
Background: The effect of compartmentalized HIV replication in the central nervous system (CNS) on neurocognitive performance (NP) is still not well characterized. Low level 
HIV replication in the CNS may sustain inflammation causing lasting neuronal damage. We examined the effect on NP of compartmentalization of HIV between the blood and CNS 
in a cohort of treatment-naïve patients.
Methods: We recruited HIV+ treatment-naïve subjects starting ART with CD4<400. Blood and cerebrospinal fluid (CSF) were collected at entry and 2-4 weeks and 54 weeks 
after initiating antiretroviral therapy (ART) and analyzed for HIV viral load (VL) and CD4 count. Comprehensive NP assessments were performed at enrollment and 24 weeks 
and 54 weeks after initiating ART. We genetically characterized virus in CSF and blood at entry to evaluate for compartmentalized lineages in the CNS (see figure). cDNA was 
generated from viral RNA, and partial env genes were amplified and sequenced by Illumina with Primer ID to quantify the number of templates examined and/or full length env 
genes were amplified and sequenced by single genome amplification. Primary outcome was NP. 
Compartmentalized and equilibrated groups were compared using Wilcoxon rank-sum test and 
multivariable generalized models.
Results: Of 28 subjects whose viral populations were genetically characterized, 10 (36%) had 
compartmentalized HIV in the CNS pre-ART. Subjects with and without compartmentalization 
did not differ in demographic variables or mean baseline VL, CSF VL, and CD4 or viral decay rates 
in the blood and CSF after starting ART. Subjects with CSF compartmentalization had numerically 
greater NP impairment than subjects lacking compartmentalization pre-ART (global deficit score 
1.31 vs. 0.87, p=0.2), and this difference was significant 24 weeks (1.31 vs. 0.63, p=0.04) and 54 
weeks (1.25 vs. 0.59, p=0.05) after ART initiation.
Conclusions: Compartmentalized HIV lineages in the CNS were common in treatment-naïve 
subjects. Despite the fact that compartmentalization was not associated with baseline VL, CD4 
count, or demographic characteristics, subjects with compartmentalized HIV trended towards 
impaired NP at baseline compared to non-compartmentalized subjects, and this difference was 
significant at 24 and 54 weeks after ART initiation. Compartmentalization was associated with 
NP impairment, and improvement on ART may be blunted in those with compartmentalized virus 
suggesting that local viral replication may have an impact on the CNS that is less reversible.

 

402  Persistent HIV-1 in the CNS During Therapy: Evidence of a Viral Reservoir in the CNS 
Sarah B. Joseph1; Laura P. Kincer1; Natalie M. Bowman1; Sarah Yosief1; Angela Kashuba1; Kevin R. Robertson1; Serena S. Spudich2; Joseph J. Eron1; Richard W. Price3; Ronald I. 
Swanstrom1  
1Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA; 2Yale Univ Sch of Med, New Haven, CT, USA; 3Univ of California San Francisco, San Francisco, CA, USA 
Background: In some untreated subjects, HIV-1 forms diverse, CNS-specific lineages with an enhanced ability to infect myeloid-lineage cells. It is unknown whether these viral 
lineages persist during antiretroviral therapy (ART).
Methods: We examined Cerebrospinal fluid (CSF) viral escape in a cohort of 96 HIV-infected subjects on ART for at least one year. All subjects had neurocognitive assessments. CSF 
and blood plasma samples were collected from each subject and examined for HIV-1 RNA and drug concentrations. CSF escape was defined as having HIV-1 RNA concentrations ≤ 
40 cp/ml in blood plasma and ≥ 40 cp/ml in CSF. Subjects whose CSF viral load exceeded 100 cp/ml were examined at a follow-up visit. Viral RNA was isolated from the CSF of these 
subjects and converted to cDNA. Single genome amplification (SGA) was used to amplify full-length env genes for sequencing and cloning. Pseudotyped viruses were generated 
from the cloned env genes and used in entry assays (3 replicates per clone) to determine whether the encoded Env proteins were well-adapted to entering cells expressing low 
levels of CD4 (i.e. were macrophage-tropic).
Results: Four of 96 subjects had CSF escape (4%; 47, 89, 265 and 1295 cp of RNA/ml of CSF). Subjects with and without CSF escape did not differ in their neurocognitive 
performance (overall global deficit score; Wilcoxon rank-sum, p=0.64). Two subjects had follow-up samples; after 9 months one subject was suppressed (transient escape) but 
after 8 months the second subject still had 356 cp of RNA/ml of CSF (persistent CSF escape). Analyses of env genes amplified from the CSF revealed that the subject with transient 
CSF escape had a homogeneous viral population that was poorly adapted to entering macrophages (Fig. 1A). In contrast, the subject with persistent CSF escape had a genetically 
diverse viral population with an elevated ability to infect macrophages (Fig. 1B) at a level that is virtually never detected in blood-derived viruses. There was no association 
between CSF escape in these subjects and low CSF drug concentration.
Conclusions: HIV-1 can persist in the CNS during suppressive antiretroviral therapy. Trafficking of an infected T cell into the CNS or activation of a small number of infected resident 
cells could generate a transient, homogeneous viral population in the CNS. In contrast, our observation of genetically diverse CSF viral populations eight months apart is consistent 
with the production of HIV-1 by a persistently infected resident cell population.
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403  Bone Marrow Macrophages Are a Potential Source of CNS Virus With SIV-Encephalitis 
Jaclyn C. Mallard1; Brittany Rife2; David J. Nolan2; Graham Beck1; Emily Papazian1; Russell Simons1; Tricia H. Burdo1; Marco Salemi2; Kenneth C. Williams1 
1Boston Coll, Chestnut Hill, MA, USA; 2Emerging Pathogens Inst, Univ of Florida, Gainesville, FL, USA 
Background: The origin of central nervous system (CNS) inflammatory macrophages and source of CNS virus in HIV-associated neurocognitive disorders (HAND) and SIV-
encephalitis (SIVE) are not well defined. CD163+ perivascular macrophages are derived from bone marrow (BM) monocyte precursors, comprise SIVE lesions and are productively 
infected in the CNS. Monocyte expansion and increased plasma soluble CD163 (sCD163) are associated with HAND and SIVE. Blocking monocyte traffic to the CNS with SIV infection 
reduces the number of inflammatory and productively infected macrophages in the brain. We hypothesized that SIV-infected perivascular macrophage precursors in BM (Mo/MΦ) 
are a source of CNS virus in SIVE.
Methods: Twenty-one rhesus macaques were infected with SIVmac251. Eleven were CD8+ lymphocyte-depleted to expedite AIDS progression and ten were non-depleted. We 
compared numbers of Mo/MΦ in BM, expansion of monocyte subsets and plasma sCD163 and virus from animals with AIDS and SIVE (n=6) to animals that developed AIDS without 
SIVE (SIVnoE, n=11), and animals sacrificed without AIDS (n=4). CD68+ Mo/MΦ were extracted from BM using laser capture microdissection. SIV gp120 sequences from BM CD68+ 
Mo/MΦ were analyzed using intra-host Bayesian phylogeography and compared to SIV gp120 from BM tissue, sorted monocytes and CD3+ lymphocytes, plasma virus, dissected 
meninges and CNS tissues.
Results: SIVE animals had higher numbers of Mo/MΦ in BM than SIVnoE animals. Numbers of BM Mo/MΦ correlated with monocyte expansion, plasma sCD163 and virus at 
necropsy. SIVE animals had higher percentages of CD14+CD16+ pro-inflammatory monocytes from day 20 post-infection to necropsy than SIVnoE animals. We were able to 
amplify SIV gp120 cDNA from qPCR of 15 animals from BM. SIV gp120 from BM Mo/MΦ of SIVE animals shared a most recent common ancestor (MRCA) with sequences from 
monocytes collected at necropsy. BM was the origin of the MRCA of CNS SIV gp120 sequences in late stage infection of SIVE animals.
Conclusions: The correlation of BM Mo/MΦ with monocyte expansion and plasma sCD163 that are markers of HAND and SIVE highlights the association between increased 
numbers of BM Mo/MΦ and development of SIVE. The BM ancestry of SIV gp120 sequences sampled from the CNS suggests a viral migration occurred between BM and brain in late 
stage infection of SIVE animals. CNS virus seeding from BM and viral migration between BM Mo/MΦ and monocytes in late stage infection underscore the importance of BM Mo/
MΦ in neuropathogenesis.

404  Peripheral Immune Activation Modulates HIV RNA Entry to CSF in Early Acute Infection 
Alexandra Schuetz1; Suteeraporn Pinyakorn2; Leah Le3; Yuwadee Phuang-Ngern1; Eugène Kroon4; Linda Jagodzinski5; Thep Chalermchai4; Victor Valcour6; Jintanat Ananworanich5; 
Serena S. Spudich3; for the RV254/SEARCH 010 Study Group 
1US AFRIMS, Bangkok, Thailand; 2US Military HIV Rsr Prog, Walter Reed Army Inst of Rsr, Silver Spring, MD, USA; 3Yale Univ Sch of Med, New Haven, CT, USA; 4SEARCH, Bangkok, Thailand; 
5Military HIV Rsr Prog, Bethesda, MD, USA; 6Univ of California San Francisco, San Francisco, CA, USA 
Background: The mechanisms determining the magnitude of initial HIV entry into the nervous system during acute HIV infection (AHI) are largely unknown. We examined 
whether peripheral blood and mucosal cellular immune activation were independently associated with the level of HIV RNA detected in cerebrospinal fluid (CSF) during the earliest 
stages of HIV infection (Fiebig I to III).
Methods: Concurrent blood, CSF and sigmoid biopsy samples were obtained at the time of AHI diagnosis (8 Fiebig I, 11 Fiebig II and 19 Fiebig III) in the context of an observational 
study of AHI in Bangkok, Thailand (RV254/SEARCH 010). CSF and plasma HIV RNA levels were measured by Roche Amplicor HIV-1 Monitor and Roche COBAS TaqMan HIV-1 tests. 
Multiparameter flow cytometry was performed using frozen and fresh samples to determine systemic and mucosal immune activation (Ki67+ and CD38+/HLA-DR+), respectively. 
CSF chemokine levels (IP-10 and neopterin) were quantified by ELISA. Mann Whitney U test was used for comparisons and linear regression and Pearson’s Correlation to evaluate 
associations. 
Results: Among 38 early AHI subjects, 90% were MSM, the median age was 29 years, mean CD4 count was 438 cells/mm3, and estimated duration since exposure was 15 days. 
During early AHI, plasma (p<0.001) and CSF HIV RNA (p<0.001), CSF neopterin levels (p=0.003) and the frequency of activated CD8+ T cell in blood (p=0.002) and sigmoid mucosa 
(p<0.001) increased with progression from Fiebig I to Fiebig III. In univariate analyses of the overall group, CSF HIV RNA was associated with CSF IP-10 levels (r=0.37, p=0.04), CSF 
neopterin levels (r=0.61, p<0.001), the frequency of CD8+Ki67+ T cells in the blood (r=0.56, p=0.001) and the frequency of CD8+Ki67+ (r=0.48, p=0.008) and CD8+CD38+HLA-DR+ 
(r=0.46, p=0.01) T cells in the mucosa. Moreover, when adjusting for levels of plasma HIV RNA, the frequency of peripheral CD8+Ki67+ T cells remained a significant predictor of CSF 
HIV RNA (adjusted r=0.78, p<0.001; Figure 1). 
Conclusions: During early AHI, CSF inflammation and peripheral and mucosal immune activation are present and increase with progression of Fiebig stage from I to III. The 
correlation between CSF HIV RNA and frequency of activated CD8+ T cells in the blood independent from plasma HIV RNA supports the hypothesis that peripheral immune 
activation modulates the amount of HIV entering the CNS during this earliest stage of infection.
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405  Early CSF Viremia and CNS T-Cell Infiltrate in a Nonaccelerated SHIV Infection Model 
Sandhya Vasan1; Piyanate Sunyakumthorn2; Matthew D. Wegner2; Eric Lombardini2; Joanna M. Hellmuth3; Jintanat Ananworanich4; Victor Valcour3; Robert O’Connell2; Serena S. 
Spudich5; Nelson L. Michael6  
1US Military HIV Rsr Prog, APO, AP, USA; 2Armed Forces Rsr Inst of Med Scis, Bangkok, Thailand; 3Univ of California San Francisco, San Francisco, CA, USA; 4Military HIV Rsr Prog, Bethesda, MD, 
USA; 5Yale Univ Sch of Med, New Haven, CT, USA; 6US Military HIV Rsr Prog, Bethesda, MD, USA 
Background: Recent studies describe CNS inflammation and viremia during the earliest stages of HIV infection. We sought to develop a non-accelerated model to characterize 
these effects in rhesus macaques.
Methods: Macaques were infected with a single SHIV1157ipd3N4 challenge intrarectally (9 males) or intravaginally (3 females). Weekly plasma SHIV RNA and CD4+ T cell counts 
were quantified by RT-PCR and flow cytometry. Immune activation markers (IP-10, MCP-1 and IL-15) were measured by Luminex at weeks 2 and 12 post infection (W2 and W12) 
in plasma and W12 in CSF. At W12 necropsy, brain sections from 6 SHIV+ and 6 uninfected control animals were stained by immunohistochemistry (IHC) with CD3, CD4, and CD68 
antibodies and quantified as immunoreactive cells per 40 HPF.
Results: Plasma SHIV RNA mimicked early human HIV infection with mean peak and W12 set-point viremia at 6.4 and 5.1 log10 copies/mL, respectively. CSF viremia was detectable 
in the 4 animals with highest W12 plasma viral load. Plasma IL-15, MCP-1 and IP-10 at W2 were significantly elevated over baseline (19.7 vs 9.8 pg/mL, p=0.0002; 436 v 215 ng/mL, 
p<0.0001; 384 vs 70 pg/mL, p=0.0001, respectively), and normalized by W12. However, while there was no elevation of IL-15 in the W12 CSF, MCP-1 and IP-10 W12 CSF levels were 
significantly elevated over W12 plasma (284 vs 136 ng/mL, p<0.0001; 282 vs 112 pg/mL, p=0.0005) and over normal control CSF (284 vs 126 pg/mL, p=0.03; 282 vs 117 pg/mL, 
p=0.004).  The W12 CSF/serum albumin ratio was <5 x 10-3 in all 12/12 animals, consistent with an intact blood brain barrier. IHC revealed no evidence of CD68+ or CD4+ infiltrate 
in midbrain, frontal cortex, or basal ganglia. A subset of SHIV-infected animals had evidence of a mild CD3+ T cell infiltrate with qualitative pavementing along the vascular 
epithelium, and clustering in the brain parenchyma. Interestingly, CD4+ T cells were increased in the meninges of a subset of SHIV-infected animals vs controls, in the absence of 
CD68+ cells.
Conclusions: Early CSF viremia and IP-10 and MCP-1 elevations reflect a discrete neurovirologic process consistent with published human studies. This is accompanied by a mild, 
non-specific CD3+, CD4- infiltrate in the in brain parenchyma and CD4+ T cells in the meninges in some SHIV+ animals in the absence of macrophages.  The SHIV1157ipd3N4 non-
accelerated challenge model reflects pathophysiologic changes characteristic of acute/early HIV infection in humans, and can serve as a model for future interventional studies.

406  Relative Frequency of Drug Resistance Mutations on Individual HIV-1 Genomes in HAND 
Teresa Evering; Leslie St. Bernard; Jeremy Abolade; Hiroshi Mohri; Martin Markowitz  
Aaron Diamond AIDS Rsr Cntr, New York, NY, USA 
Background: The ability of the CNS to act as sanctuary may result in discordant drug-resistance mutations (DRMs) in CSF and plasma. Compartmentalization and independent 
evolution of DRMs in CSF HIV-1 variants has been described. We hypothesized that in those with HAND differences in the relative frequency of DRMs in the CSF and plasma would be 
observed.
Methods: We used SGA to study paired CSF and plasma samples of 12 HIV+ subjects from the CHARTER study with no neurocognitive impairment (NCN) (N=5), asymptomatic 
neurocognitive impairment (ANI) (N=4), mild neurocognitive disease (MND) (N=2) and HIV-associated dementia (HAD) (N=1).  Subjects were viremic and on treatment at the time 
of sampling.  The Stanford HIVdb program and phylogenetic analyses were used to identify HIV-1 DRMs on each SGA-derived genome and determine viral compartmentalization 
respectively.
Results: On average, 25 SGS were analyzed per compartment per subject (N=621). We found statistical evidence of compartmentalization between CSF- and plasma-derived 
viruses (p<0.05) in individuals with NCN (2/5=40%) and HAND (5/7=71%). HIV-1 DRMs were commonly found, with 11/12 (92%) subjects with at least 1 DRM in the CSF or 
plasma (median 7, range 1-18). Multiple DRMs were commonly identified on SGA-derived genomes (range 0-6). For all subjects with NCN, the relative frequency of each DRM was 
statistically similar between compartments.  In contrast, in subjects with HAND, 57% (4/7) of individuals demonstrated statistically significant differences in the relative frequency 
of at least one DRM in the CSF and plasma (Bonferroni corrected p-value thresholds from p<0.0028 to p<0.0125). This represents a trend toward a statistical difference in the 
relative frequency of discordant DRMs in the CSF and plasma in those with NCN and HAND (p=0.08 by Fisher’s exact test). When identified, the relative difference in DRMs reflects 
a higher percentage of DRMs in the plasma as opposed to the CSF (21 events vs. 1, p<0.0001 by Fisher’s exact test). 3 subjects with HAND (3/7=43%) demonstrated one DRM in the 
CSF that was not identified in paired plasma. Longitudinal analyses of 2 subjects with HAND reveal the development of significant differences in the relative frequency of DRMs in 
the CSF and plasma over time - both in the presence (N=1) and absence (N=1) of changes in the cART regimen.
Conclusions: Using SGA, statistically significant differences in the frequency of DRMs in the CSF and plasma are readily found in those with HAND.

407  Dual Role of Activated and HIV-Specific CD8 T Cells in CSF During Acute HIV Infection 
Lydie Trautmann1; Cari Kessing2; Eugène Kroon3; Donn Colby3; Shelly Krebs4; Napapon Sailasuta5; Jintana Intana3; Victor Valcour6; Jintanat Ananworanich4; Serena S. Spudich7; for the 
SEARCH 010/011/013 Study Groups  
1Military HIV Rsr Prog, Silver Spring, MD, USA; 2The Scripps Rsr Inst, Jupiter, FL, USA; 3SEARCH, Bangkok, Thailand; 4Military HIV Rsr Prog, Bethesda, MD, USA; 5Univ of Hawaii, Honolulu, HI, 
USA; 6Univ of California San Francisco, San Francisco, CA, USA; 7Yale Univ Sch of Med, New Haven, CT, USA 
Background: HIV enters the CNS compartment as early 8 days post estimated exposure in humans. Infiltration of CD8 T cells into the CNS is a recognized feature of many 
neurodegenerative diseases and is seen in HIV-associated dementia. The number of CD8 T cells present in the cerebrospinal fluid (CSF) during HIV infection is elevated compared to 
other CNS diseases; however, the role of these CD8 T cells and whether they are serving a detrimental or protective effect during acute HIV infection is unknown.
Methods: We analyzed CD8 T cells from CSF in a unique cohort enrolled during the earliest stages of acute HIV infection (RV254/SEARCH010 cohort, n=26) compared to chronic HIV 
patients (SEARCH011, n=9, cART naïve) and uninfected controls (RV304/SEARCH013, n=8). We analyzed the absolute number and phenotype of CD8 T cells from the CSF and blood 
by flow cytometry. Phenotypic analyses were completed; we then correlated these with CSF HIV RNA and inflammatory markers from CSF. After in vitro expansion of the CSF CD8 T 
cells, we examined Vbeta repertoire usage by flow cytometry; HIV-specificity was determined by intracellular cytokine staining using peptide pools covering Env, Pol, Gag and Nef.
Results: The total numbers and frequency of activated CSF CD8 T cells were elevated in chronic and acute HIV-infected participants compared to controls (P=0.04 and P<0.0001, 
respectively). Activated CD8 T cells correlated with CSF HIV RNA (P=0.001), and with markers of CNS inflammation [neopterine (P=0.0005), IP-10 (P=0.004), CD163 (P<0.0001), 
and sCD14 (P=0.02)]. CD8 T cells in the CSF harbored a more restricted Vbeta repertoire compared to total and activated CD8 T cells from peripheral blood. During acute infection, 
different Vbeta families were expanded in the CSF and peripheral blood, suggesting local specific expansions. Finally, HIV-specific CD8 T cells were detected during acute infection 
in CSF and activated CD8 T cells in blood. These CD8 T cells were found to target different HIV proteins in the CSF compared to peripheral blood.
Conclusions: These results highlight the dual role of activated CD8 T cells in CSF during HIV infection. Their increase in the CSF early in HIV infection and their correlation to neuro-
inflammatory markers suggest that they could play a role in the development of HIV-associated neuroinflammatory disorders. Their unique T cell repertoire and HIV-specificity in 
the CSF in acute infection suggest that they could also play a role in controlling viral replication in the CNS compartment. 
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408  CD4/CD8 Ratio Decline and Risk of Neurocognitive Deterioration 
Matteo Vassallo1; Roxane Fabre2; Jacques Durant3; Christine Lebrun-Frenay2; Brigitte Dunais2; Muriel Laffon2; Francine DeSalvador2; Jacqueline Cottalorda3; Michel Ticchioni2; Pierre 
Dellamonica3; Christian Pradier2  
1Cntr Hospier de Cannes, Cannes, France; 2Nice Univ Hosp, Nice, France; 3CHU de Nice, Nice, France 
Background: Persistent immune activation is among suspected causes of  HIV-associated neurocognitive disorders (HAND) in the cART era. The CD4/CD8 ratio has been recently 
identified as a marker of immune activation and HAND. Our aim was to investigate a potential impact of  CD4/CD8 ratio decline over time  on neurocognitive deterioration
Methods: Randomly selected HIV-infected patients were included in the Neuradapt study and followed for neuropsychological (NP) testing during a follow-up period of almost 
2 years. Tests were adjusted for age, gender and education. Patients were divided into 5 groups: Normal tests (NT), neuropsychological deficit (ND, 1 impaired cognitive domain), 
asymptomatic neurocognitive disorders (ANI), mild neurocognitive disorders (MND) and HIV-associated dementia (HAD). Risk factors for neurocognitive deterioration were 
analyzed.
Results: 256 patients underwent NP tests and 94 completed follow-up. The two groups were comparable. Mean duration of follow-up was 22.4 months
At inclusion, 75 patients were male (80%), mean age was 46.3 years (SD=10.8), mean time since HIV infection was 12.1 years, mean CD4 cell count 552.1 cc/mm3 (SD=273.7), mean 
nadir of CD4 cells was 262.3 cc/mm3 (SD=183.1), mean CD4/CD8 ratio was 0.73, 69 subjects (73%) had HIV-RNA below 200 copies/ml and 23 (25%) were HCV co-infected.
Upon neuropsychological retesting, 6 patients showed clinical improvement, 30 had worsened and 58 were stable, resulting in 42 patients presenting with HAND (45%). The 
majority of HAND cases consisted of ANI (26%) and MND (16%).
Patients who worsened their NP performances had lower CNS penetration effectiveness (CPE 2010) score at inclusion (7.13 vs 8.00, p =0.003) and higher frequency of CD4/CD8 
decrease (60% vs 31%, p =0.008) than those who were stable or improved. Multivariate analysis confirmed that the CPE score at inclusion (OR 0.59, [CI 0.37-0.86], p=0.015) and 
the slope of the CD4/CD8 ratio over time (OR 3.7 [CI 1.45-9.87], p= 0.007) were independent risk factors for cognitive decline.
Conclusions: A decrease of the CD4/CD8 ratio in a longitudinal follow-up of randomly selected HIV-infected patients was independently associated with cognitive decline, 
suggesting an inflammatory pathway for brain injury. Monitoring the trend in CD4/CD8 ratio could contribute to identifying patients at higher risk of neurocognitive deterioration.

409  Novel CSF Biomarker Associations With HIV-Associated Neurocognitive Disorder (HAND) 
Asha R. Kallianpur1; Haley Gittleman2; Scott R. Letendre3; Ron Ellis3; Jill Barnholtz-Sloan4; William Bush4; Robert Heaton5; David Samuels6; Todd Hulgan7; for the CNS HIV Antiretroviral 
Therapy Effects Research (CHARTER) Study Group  
1Cleveland Clinic/Lerner Rsr Inst, Cleveland, OH, USA; 2Case Western Reserve Univ, Cleveland, OH, USA; 3Univ of California San Diego, San Diego, CA, USA; 4Case Western Reserve Univ Sch of 
Med, Cleveland, OH, USA; 5Univ of California San Diego, La Jolla, CA, USA; 6Vanderbilt Univ Sch of Med, Nashville, TN, USA; 7Vanderbilt Univ, Nashville, TN, USA 
Background: Dysregulated iron transport may promote glial-cell activation and angiogenesis, which are implicated in blood-brain-barrier compromise and some 
neurodegenerative disorders. We hypothesized that CSF ceruloplasmin (CP), a ferroxidase involved in iron transport, haptoglobin (HP), an iron-binding protein and ligand for the 
macrophage-monocyte scavenger receptor CD163, and vascular endothelial growth factor (VEGF) are associated with HAND. 
Methods: CP, HP, and VEGF were quantified by bead suspension array immunoassay in CSF from 405 participants enrolled in the CHARTER cohort who underwent comprehensive 
neuropsychiatric and neuromedical evaluations. CSF biomarker associations with HAND, defined by a global deficit score (GDS)≥0.5 (GDS impairment) or by Frascati criteria, and 
with GDS as a continuous measure (cGDS), were evaluated for tertile (T)3 vs. T1, due to non-normality of biomarker distributions, adjusting for antiretroviral therapy, nadir CD4, 
genetic ancestry, and comorbidity status (contributing vs. incidental to HAND). Analyses stratified by comorbidity and excluding subjects with multiple biomarker values ˃2 SD 
above the mean were also performed.
Results: Higher CSF VEGF was associated with GDS impairment and cGDS in univariate analyses [odds ratio (OR) 2.17 and beta=0.12, respectively; both p<0.05] and remained 
associated with GDS impairment after adjustment (OR 2.00, p<0.05). GDS impairment was associated with higher CSF CP in adjusted analyses (OR 1.77, p<0.05) and with higher 
CP and HP in 252 persons with only minimal comorbidities (ORs 2.37 and 2.13, respectively; both p<0.05).  In the subset with minimal comorbidities, higher CP and HP levels were 
also associated with HAND by Frascati criteria (ORs 2.44 and 2.08, respectively, both p<0.05), and increased CP was associated with higher cGDS values (more impairment, p<0.01).  
Finally, CP and HP were associated with GDS impairment (ORs 5.57 and 2.96, respectively; both p<0.01) and HAND by Frascati criteria (both p<0.01) in persons with undetectable 
plasma viral load and minimal comorbidities. Weak correlations of CP, HP, and VEGF with concurrently measured IL-6, IL-8, CXCL10, and TNF-alpha were observed.
Conclusions: CSF HP and CP are associated with HAND in HIV-infected persons, especially those with minimal comorbidities; VEGF levels are also linked to HAND. Future studies 
might explore interventions aimed at disordered iron transport and angiogenesis for preventing or treating HAND.

410  (13)-ß-D-Glucan Levels Correlate With Neurocognitive Functioning in HIV Infection 
Martin Hoenigl1; Michelli Faria de Oliveira1; Josué Pérez-Santiago1; Malcolm Finkelman2; Yonglong Zhang2; Sheldon R. Morris1; Ron Ellis1; Sara Gianella1  
1Univ of California San Diego, San Diego, CA, USA; 2Rsr Lab, Associates of Cape Cod, Inc, Falmouth, MA, USA 
Background: Microbial translocation from the gastrointestinal tract is associated with persistent inflammation, and might play a role in the pathogenesis of neurocognitive 
dysfunction during HIV-infection, even in people treated early after seroconversion. (13)-β-D-Glucan (BDG) is a polysaccharide component of most fungal species cell walls 
including Candida spp. In the absence of an active fungal infection, increased blood BDG levels may be an indicator of gut mucosal barrier disruption and microbial translocation. 
The objective of this study was to evaluate whether higher blood BDG levels correlate with worse neurocognitive functioning (evaluated by global deficit score [GDS]) in a cohort of 
HIV+ adults on suppressive antiretroviral therapy (ART).
Methods: We measured levels of BDG in paired plasma and CSF samples, and compared levels with GDS, soluble (s)CD14 and Interleukin-8 (IL-8) in a cohort of 19 adults with acute/
early HIV diagnosis, early treatment and suppressed levels of HIV RNA in blood plasma throughout treatment. Study samples were collected prospectively between December 2013 
and June 2014 at the University of California, San Diego. 19 plasma and 16 CSF samples were stored at -80°C on the day of collection. BDG testing of plasma and CSF supernatant 
samples was performed in June 2015 at Associates of Cape Cod, Inc., research laboratories using the Fungitell assay.
Results: Median GDS was 0.39 (range 0 - 2.67; >0.5 is considered at least mild cognitive impairment). Median plasma BDG level was 66 pg/mL (range: 20-101 pg/mL), median 
CSF BDG level was 5 pg/mL (range: 0-53 pg/mL). Higher levels of plasma BDG were associated with more severe cognitive impairment as measured by the GDS (Spearman r=0.47; 
p=0.04, Figure A). Correlation of other markers with GDS scores were as follows: IL-8 (r=0.55; p=0.014), sCD14 (r=0.4, n.s.), nadir CD4 count (r=0.01, n.s.). We found no significant 
correlation between plasma BDG and IL-8 (r=0.12, n.s.) and plasma BDG and plasma sCD14 (r=0.38, n.s.). 
Two CSF samples presented elevated BDG levels (45 and 53 pg/mL; Figure B), while all other samples had BDG levels < 10 pg/mL. Interestingly, these two samples originated for 
the two subjects with the highest GDS scores of the cohort.
Conclusions: BDG may be an indicator of gut mucosal barrier disruption and a promising independent biomarker associated with neurocognitive functioning in virologically 
suppressed HIV infected individuals with high CD4 counts diagnosed and treated
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411  Use of Mass Cytometry to Study Cellular Subsets in CSF and Blood in ART-Treated HIV 
Shang-Lin Chung; Diane Trotta; Leah Le; Laurie Andrews; Jennifer Chiarella; Khadir Raddassi; Serena S. Spudich; Brinda Emu  
Yale Univ Sch of Med, New Haven, CT, USA 
Background: HIV leads to immunological abnormalities in the blood and cerebrospinal fluid (CSF) that persist despite effective antiretroviral therapy (ART). Novel methods are 
needed to comprehensively characterize these changes. Mass cytometry (CyTOF) uses metal-conjugated antibodies to label cells allowing for larger number of markers compared 
to flow cytometry. We used both CyTOF and flow cytometry to examine cell surface markers in blood and CSF in participants on ART, despite low CSF white blood cell counts (WBC).
Methods: Fresh specimens of blood and CSF were analyzed by CyTOF (n=4) and flow cytometry (n=4) from HIV infected participants on ART with plasma viral suppression, and 
HIV-uninfected individuals (n=3).  For  CyTOF, 20 markers were analyzed in a single panel (CD3, CD4, CD8, , CD11c, CD14, CD16, CD19, CD27, CD28, CD25, CD38, CD45, CD45RO, CD56, 
CD123, CD127 , CCR7, HLA-DR, PD-1, cisplatin) to identify T cells (including exhaustion, activation, maturation, regulatory phenotypes), monocytes, NK cells, and dendritic cells. For 
flow cytometry, two different panels were employed (A) CD3, CD4, CD8, CD27, CD28, CD38, CD45RA, CCR7, HLA-DR, PD- 1; and (B) CD3, CD11c, CD14, CD16, CD19, CD45, CD56, CD123, 
and HLA-DR.
Results: CSF WBC was < 5 cells/mcl except for a single patient with 25 cells/mcl. Total CSF cell count captured on CyTOF ranged between 1981-111443 events (median 5679). 
Phenotypically-related cell clusters were generated based on a hierarchical algorithm though SPADE (see figure for representative analysis), allowing for evaluation of T and non-T 
cell subsets. In analysis of CyTOF data, a unique effector memory (EM) subset comprised the largest proportion of CSF CD4+ and CD8+ T cells (CD45RO+CCR7-CD27+CD28+), which 
was higher than that seen in blood.  Data from flow cytometry confirmed that this EM population was higher in CSF compared with blood in CD4+ (65.1% vs 24.9%, p=0.0001) and 
CD8+ T cells (53.3% vs 20.4%, P=0.0004).  This EM subset in CSF had a higher proportion of CD38+/HLA-DR+ (14.1 vs 4.1%, P=0.03 in CD4; 23.3 vs 3.5%, P=0.03 in CD8) and PD-1 
(58.3% vs 34.7%, P=0.003) expression as compared to blood by flow.
Conclusions: This pilot study has for the first time demonstrated meaningful use of CyTOF to analyze immune cells in CSF. Our results and methodology provide opportunity for 
future studies to reveal intricate CSF cellular phenotypic patterns of numerous disorders, including neurocognitive disorders associated with treated HIV.

 

412  CNS Drug Distribution and CSF Inflammation During Suppressive Antiretroviral Therapy 
Albert Anderson1; Jennifer Iudicello2; Asha R. Kallianpur3; Karen Tolentino2; Ron Ellis2; Igor Grant4; Todd Hulgan5; Scott R. Letendre2; for the CHARTER Group  
1Emory Univ, Atlanta, GA, USA; 2Univ of California San Diego, San Diego, CA, USA; 3Cleveland Clinic/Lerner Rsr Inst, Cleveland, OH, USA; 4Univ of California San Diego, La Jolla, CA, USA; 
5Vanderbilt Univ, Nashville, TN, USA 
Background: Antiretroviral therapy (ART) drugs differ in their distribution into the CNS. Greater estimated ART distribution into the CNS is associated with lower HIV RNA levels 
in CSF but the relationship with inflammation in the CNS during viral suppression is relatively unknown. The objective of this analysis was to assess this using a training-validation 
approach with the hypothesis that higher CNS penetration-effectiveness (CPE) values would be associated with lower levels of inflammation-associated biomarkers in CSF.
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Methods: We selected 268 HIV+ adults who were assessed in the CHARTER study and who were taking 3-drug ART; underwent lumbar puncture; and had HIV RNA in plasma 
and CSF ≤ 50 copies/mL. CXCL10, TNF-α, and IL-6 were quantified in CSF by bead suspension array immunoassay in 2 independent samples: the Training Set (TS, n=144) and the 
Validation Set (VS, n=124). Data were analyzed using conventional parametric, non-parametric, and multivariable regression methods.
Results: The two sets were similar in age, self-reported race/ethnicity, sex, body mass index, AIDS status, current and nadir CD4+ T-cell count, self-reported ART duration, and CPE 
values. The most common ART regimen was efavirenz-tenofovir-emtricitabine (n=49). All HIV RNA levels were ≤ 50 copies/mL. In both groups, higher CPE values correlated with 
lower levels of CXCL10 (TS: r=-0.30, p<0.001; VS: r=-0.30, p<0.001) and TNF-α (TS: r=-0.22, p=0.01; VS: r=-0.19, p=0.03) but not IL-6 (TS: r=-0.11, p=0.23; VS: r=0.07, p=0.48). 
Multivariable models combined data from both groups and adjusted for other statistically significant correlates of each biomarker as well as correlates of CPE. These models 
confirmed the associations between higher CPE values and either lower CXCL10 (model R2=0.18, p<0.001) or TNF-α levels (model R2=0.05, p=0.04).
Conclusions: During suppressive ART, regimens that are estimated to have better distribution into the CNS are associated with less inflammation in CSF, as indicated by levels 
of CXCL10 and TNF-α. This may reflect better suppression of HIV RNA in the CNS. Estimated ART drug distribution into the CNS did not correlate with IL-6 levels in CSF, which is 
consistent with findings that IL-6 can both remain elevated during suppressive ART and be associated with HAND (e.g., JAIDS 2015 68:281-8). While cross-validation is a strong 
approach, longitudinal analyses are needed to further strengthen confidence in these findings.

413  Role of HCV Coinfection on CSF Biomarkers in HIV Patients 
Andrea Antinori1; Valentina Fedele1; Carmela Pinnetti1; Patrizia Lorenzini1; Stefania Carta1; Veronica Bordoni1; Federico Martini1; Francesca Ceccherini-Silberstein2; Adriana 
Ammassari1; Carlo Federico Perno2 
1Inst Nazionale Malattie Infettive “L. Spallanzani”, Rome, Italy; 2Univ of Rome Tor Vergata, Rome, Italy 
Background: The effect of HCV co-infection on neurological injury has not been explored. Aim was to evaluate changes in CSF biomarkers of neurodegeneration and 
inflammation and to analyse contribution of HCV to neuroinjury.
Methods: Retrospective analysis of neopterin, neurofilament (NFL), sCD14 (ELISA assays), MCP-1 (Luminex assay) concentrations in CSF/plasma paired samples from HIV-infected 
patients (pts). Lumbar puncture (LP) achieved for neurological signs/symptoms, CNS staging of lymphoma, or neurological disease. By fitting a multivariate linear regression 
model, factors independently associated with CSF biomarkers were identified.
Results: 238 CSF/plasma pairs from 234 pts were included: 79% male, median age 47 (IQR, 39-51), HIV transmission: heterosex 34%, MSM 21%, IVDU 27%; 79% in CDC C. 
Neurological signs/symptoms in 37.8%. At LP, median CD4 was 184/mm3 (IQR 93-408), nadir 75/mm3 (IQR 21-156); 173 pts (72.7%) were on ARV, with median log10 HIV-RNA of 2.2 
(IQR 1.6-4.4) in plasma and <1.7 (IQR 1.6-3.2) in CSF. In 51% plasma HIV-RNA was <50 cp/mL. Median log10 HCV-RNA in plasma and CSF was 5.8 and 1.0.
Detectable HIV-RNA in both plasma and CSF was independently associated with higher levels of neopterin (p=0.001) and NFL (p=0.002), while CD4>350/mmc with lower levels of 
MCP-1 (p=0.022) and of sCD14 (p=0.009), when compared with CD4<200. Pts with neurological disease showed a higher concentration of sCD14 (p=0.013).
67 pts were HIV+/HCV+, with detectable plasma HCV-RNA in 52 (29%) (median log10 HCV-RNA in plasma: 5.7); 13 (25%) of them had detectable CSF HCV-RNA (median log10 1.04). 
At multivariable analysis, higher plasma HCV-RNA was associated to a lower concentration of CSF neopterin (p<0.001), NFL (p<0.001), MCP-1 (p= 0.001) and sCD14 (p= 0.001). 
Differences in biomarkers are shown in Fig. 1. In a multivariate analysis restricted to HCV-RNA+ pts, higher CSF HCV-RNA was associated with increased CSF neopterin (p=0.010), 
MCP-1 (p<0.001), sCD14 (p=0.005). CSF values of neopterin, MCP-1, sCD14 and NFL in HIV+ remained significantly higher than those observed in HIV+/HCV+.
Conclusions: HIV-RNA contemporary detectable in plasma and CSF is associated to increased values of neuroinflammatory and neuroinjury biomarkers. Interstingly, HCV-RNA in 
CSF independently correlates with increased neuroinflammation and/or neuroinjury, while this effect seems to be reversed in case of HCV-RNA present only in plasma. The clinical 
implications of these findings are warranted.
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414  Psychiatric Symptoms Are Common in Acute HIV and Correlate With Disease Biomarkers 
Joanna M. Hellmuth1; Chun-Zi Peng2; Victor Valcour1; Donn Colby3; Ponpen Tantivayakul3; Shelly Krebs4; Praphan Phanuphak5; Serena S. Spudich6; Robert Paul2; for the RV254/
SEARCH 010 Study Group  
1Univ of California San Francisco, San Francisco, CA, USA; 2Missouri Inst of Mental Hlth, St. Louis, MO, USA; 3SEARCH, Bangkok, Thailand; 4Military HIV Rsr Prog, Bethesda, MD, USA; 5Thai Red 
Cross AIDS Rsr Cntr, Bangkok, Thailand; 6Yale Univ Sch of Med, New Haven, CT, USA 
Background: To assess the trajectory of anxiety and depression in acute HIV infection over six months following HIV diagnosis, and assess correlations between affective 
symptoms and blood and cerebrosinal fluid (CSF) disease biomarkers prior to treatment.
Methods: A total of 123 participants were enrolled during acute HIV infection (Fiebig I-V) through the SEARCH010/RV254 cohort in Bangkok, Thailand. Participants completed the 
Hospital Anxiety and Depression Scale (HADS) and the Patient Health Questionnaire (PHQ-9) at baseline prior to combination antiretroviral therapy (cART) and again at weeks 4, 
12, and 24 following diagnosis. Depression was defined as a score ≥ 8/21 on HADS-D or ≥10/27 on PHQ-9, with anxiety defined as a score ≥8/21 on HADS-A. Disease biomarkers of 
plasma and CSF HIV RNA levels, CD4 count, and plasma and CSF neopterin were obtained at entry, as was magnetic resonance spectroscopy (MRS). 
Results: At diagnosis, 46% of subjects met the clinical cutoff for depression on the PHQ-9 and 41% on the HADS-D, with 66% meeting the threshold for anxiety on the 
HADS-A.  Affective symptoms decreased from baseline to week 12 without significant change from week 12 to week 24 (8% frequency on HADS-D, 18% frequency on PHQ-9, 
17% frequency on HADS-A at the final visit). At baseline, higher average log10 plasma HIV RNA was observed in participants experiencing depression on the HADS-D (5.9 vs. 5.7; 
p=0.006), or on the PHQ-9 (6.0 vs. 5.6; p=0.010) compared to those not experiencing significant depression. Similarly, those with baseline depression on the PHQ-9 had a lower 
CD4 count (330 vs. 414 cells/mm3; p=0.024) and higher plasma neopterin, a marker of macrophage activation (3150 vs. 2118 pg/mL; p=0.026).  CSF neopterin was higher on 
average in those experiencing baseline anxiety on the HADS-A (3218 vs. 1545 pg/mL; p=0.011; n=19).  Examined as continuous variables, CSF neopterin correlated with PHQ-9 
depression scores (r=0.47; p=0.044) and plasma neopterin correlated with HADS-A anxiety scores (r=0.304; p=0.037). No differences between groups were seen on MRS indices.
Conclusions: In acute HIV infection, anxiety and depression are tightly linked to disease biomarkers, including indicators of plasma and intrathecal immune activation. These 
results confirm high rates of anxiety and depression in acute HIV that decrease with time in the setting of early cART, stabilizing at weeks 12 and 24.  

415  Neurologic Signs and Symptoms Frequently Manifest in Acute HIV Infection 
Joanna M. Hellmuth1; James L. Fletcher2; Victor Valcour1; Eugène Kroon2; Jintanat Ananworanich3; Linda Jagodzinski3; Duanghathai Suttichom2; Nittaya Phanuphak2; Serena S. 
Spudich4; for the SEARCH 010/RV254 Study Group  
1Univ of California San Francisco, San Francisco, CA, USA; 2SEARCH, Bangkok, Thailand; 3Military HIV Rsr Prog, Bethesda, MD, USA; 4Yale Univ Sch of Med, New Haven, CT, USA 
Background: To determine the incidence, timing, and severity of neurologic findings in pre-antibody seroconversion acute HIV infection, as well as persistence after early 
combination antiretroviral therapy (cART).
Methods: A prospective cohort of participants identified through laboratory screening at an HIV/STD testing center in Bangkok, Thailand with Fiebig I-V acute HIV underwent 
structured neurologic evaluations, immediately initiated cART, and were followed with neurologic evaluations at 4 and 12 weeks after diagnosis. Concurrent viral and 
inflammatory markers in the blood and cerebrospinal fluid (CSF) were obtained, as was magnetic resonance imaging (MRI). 
Results: For the 139 participants, median estimated HIV infection duration at baseline evaluation was 19 days (range: 3-56).  Seventy-three participants (53%) experienced one or 
more neurologic finding in the 12 weeks after diagnosis, with one developing a fulminant neurologic manifestation (Guillain-Barre syndrome). A total of 245 neurologic findings 
were noted, reflecting cognitive symptoms (33%), motor findings (34%), and neuropathy (11%).  Nearly half of the neurologic findings (n=121, 49%) occurred at diagnosis, prior to 
cART initiation, and most of these (n=110, 90%) remitted concurrent with one month on treatment. Only 9% of neurologic findings (n=22) persisted at 24 weeks on cART. Nearly 
all neurologic findings (n=236, 96%) were categorized as mild in severity. Participants with neurologic findings had a higher mean plasma log10 HIV RNA at diagnosis compared to 
those without neurologic findings (5.9 vs. 5.4; p=0.006), but no differences in markers of immune activation in blood or CSF. Four subjects with neurologic findings referable to the 
central nervous system (CNS) had undetectable CSF HIV RNA at diagnosis. No structural neuroimaging abnormalities were observed.
Conclusions: Acute HIV infection is commonly associated with mild neurologic findings that largely remit while on treatment, and may be mediated by direct viral factors. Severe 
neurologic manifestations are infrequent in acute and early HIV in the setting of immediate treatment. 

416  Male/Female Differences in Cognitive Function in HIV+ Individuals 
Pauline Maki1; Leah Rubin1; Gayle Springer2; Ned Sacktor3; Eric N. Miller4; Victor Valcour5; Mary Young6; James T. Becker7; Eric C. Seaberg2; Eileen Martin8; for the Neurocognitive 
Working Groups of the Women’s Interagency HIV Study and the Multicenter AIDS Cohort Study  
1Univ of Illinois at Chicago, Chicago, IL, USA; 2Johns Hopkins Bloomberg Sch of PH, Baltimore, MD, USA; 3Johns Hopkins Univ Sch of Med, Baltimore, MD, USA; 4Univ of California Los Angeles, 
Los Angeles, CA, USA; 5Univ of California San Francisco, San Francisco, CA, USA; 6Georgetown Univ Med Cntr, Washington, DC, USA; 7Univ of Pittsburgh, Pittsburgh, PA, USA; 8Rush Univ Med 
Cntr, Chicago, IL, USA 
Background: Converging evidence suggests that HIV+ women are more vulnerable to cognitive impairment compared to HIV+ men. Historically, comparisons of neurocognitive 
function between men and women living with HIV/AIDS have been difficult to interpret because of limited sample sizes and confounding by education, ethnicity, and 
socioeconomic status. 
Methods: We completed a longitudinal investigation of the independent and interactive effects of sex and HIV serostatus on neurocognitive measures including speed of 
information processing, executive function, and fine motor skills in HIV-infected and HIV-uninfected women from the Women’s Interagency HIV Study (WIHS) and men from the 
Multicenter AIDS Cohort Study (MACS) who were individually matched on race/ethnicity, HIV status, education, and age. The average number of visits for WIHS participants was 6.2 
and for MACS was 9.2. Results were adjusted for other potential confounding factors including income, depression, and substance use.
Results: The cohort consisted of 710 (429 HIV+) female and 710 male (429 HIV+) (67% NonHispanic-Black; 53% high school or less). In the multivariable analyses, we detected 
significant Sex by HIV Serostatus interactions on the Symbol Digit Modalities Test (SDMT) and both of the Trail Making Tests (TMT).  Among HIV-uninfected individuals, women 
showed enhanced SDMT performance compared to men; however, among HIV-infected individuals that difference was eliminated (P = .007). On TMT Parts A and B, HIV-infected 
women performed significantly worse than HIV-infected men; however, among HIV-uninfected individuals the difference between women and men was smaller (Part A) or did not 
exist (Part B).
Conclusions: These results suggest that HIV-infected women have greater cognitive vulnerabilities than HIV-infected men in the domains of processing speed and executive 
function. Our study also demonstrates that direct comparisons of neurocognitive outcomes among large cohorts of HIV+ men and women are feasible and important to identify 
possible sex-specific profiles of neurocognitive impairments in HIV. 

417  CNS Safety of Simplification to ATV/r+3TC in Virologically Suppressed HIV+ Patients 
Nicoletta Ciccarelli1; Massimiliano Fabbiani2; Eugenia Quiros Roldan3; Manuela Colafigli4; Antonella Castagna5; Roberta Gagliardini2; Andrea De Luca6; Simona Di Giambenedetto2; 
Roberto Cauda2; for the ATLAS-M Study Group  
1Catholic Univ, Rome, Italy; 2Inst of Clinical Infectious Diseases, Catholic Univ of Sacred Heart, Rome, Italy; 3Univ of Brescia, Brescia, Italy; 4San Gallicano Dermatological Inst, IRCCS, Rome, 
Italy; 5San Raffaele Scientific Inst, Milan, Italy; 6Univ of Siena, Siena, Italy 
Background: A concern of simplification to dual therapies is their low CNS penetrance. We explored the evolution of neurocognitive performance (NP) at week 48(w48) after 
treatment simplification to ATV/r+3TC versus maintaining 3-drugs ATV/r-based cART. 
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Methods: ATLAS-M (NCT 2011-001060-21) is a phase IV, multicenter, open-label, randomized, non-inferiority trial. Patients (pts) on ATV/r+2NRTIs, without previous virological 
failure, with HIV-RNA<50copies/mL and CD4>200cells/mm3 for>6months were randomized to switch to ATV/r+3TC(dual therapy, DT) or to maintain the 3-drug regimen(triple 
therapy, TT). At baseline(BL) and W48, NP was evaluated. Exclusion criteria for NP testing were: active psychiatric disorders, alcohol/drug abuse, and linguistic difficulties for non 
native pts. Raw scores obtained at each task were Z-transformed using normative data. A composite Z-score was calculated to explore global NP. Cognitive impairment was defined 
according to Frascati criteria. Factors associated with the evolution of NP were identified by linear regression analysis.
Results: A total of 266 pts (78% males, median age 44 yrs, median CD4 603cells/µL) were enrolled. W48 NP data were available in 151 pts, of which 81 and 70 in DT and TT arms, 
respectively. Pts with an available NP testing showed shorter time from HIV diagnosis(p=0.024) and cART initiation(p=0.049), higher CD4 nadir(p=0.04), lower proportions of 
females(p=0.003), HCV co-infection(p=0.008) and past IDU(p=0.004) compared to the 115 participants not included in the sub-study. At BL, pts in the DT and TT arms did not 
differ for the main characteristics and showed a similar proportion of cognitive impairment(16% vs 21%,p=0.41). Overall, no change in the prevalence of cognitive impairment was 
observed at W48(p=0.39). DD and TT confirmed a comparable global NP(-0.04 vs -0.003,p=0.78); also in all cognitive domains we observed no difference. However, both groups 
showed a decreased memory performance when compared to BL: mean change DT -0.42(p<0.001) and TT -0.27(p=0.01); no difference were observed between the two arms in 
the mean memory change(p=0.29). Analyzing factors associated with the evolution of the global NP (W48-BL composite z-score), we found no significant effect of DT compared 
with TT(β=0.10;p=0.11), after adjusting for time on cART(β=-0.01;p=0.09) and CD4 nadir(β=0.04 for 100 cells increase;p=0.04).
Conclusions: Simplification to DT was apparently CNS safe. Cognitive evolution will be further investigated at the scheduled W96 follow-up.

418  Neurocognitive Improvement With NRTI-Sparing Treatment in Acute HIV Infection 
Cynthia Gay1; Sarah Willils1; JoAnn D. Kuruc1; Kara S. McGee2; Angela Kashuba1; Mehri S. McKellar2; Charles B. Hicks3; Joseph J. Eron1; David M. Margolis1; Kevin R. Robertson1  
1Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA; 2Duke Univ, Durham, NC, USA; 3Univ of California San Diego, San Diego, CA, USA 
Background: HIV accesses the CNS within days of infection and persistent neurocognitive impairment (NI) may occur despite viral suppression due to ongoing low level viral 
replication causing persistent immune activation. Therefore, early antiretroviral therapy (ART) in Acute HIV infection (AHI) may improve neurocognitive function by limiting CD4 
nadir.
Methods: In a single arm, open-label pilot study, AHI patients were treated within 30 days of diagnosis with ritonavir-boosted darunavir 800mg once daily plus etravirine, 
400mg once daily or 200mg twice daily for 48 weeks. Neuropsychological performance (NP) was assessed at baseline, week 24 and week 48 in the following domains: Premorbid/
language, Learning, Memory, Speed of Processing, Attention, Fine motor, and Executive functioning. Best available demographically corrected normative data were utilized to 
create z scores and then deficit scores for impairment ratings.
Results: Between August 2009 and November 2012, 15 AHI patients started treatment, 13 (87%) of whom achieved HIV RNA <200 copies/mL by week 24 of ART. Among 12 
patients retained through week 48, 9 (75%) suppressed to <50 copies/mL by week 48. Median time from ART initiation to HIV RNA <200 copies/mL and <50 copies/mL was 59 
days and 86 days, respectively. 13 patients completed 32 NP assessments; 8 patients at all 3 time points, 2 at baseline and week 24 or 48 and 2 at baseline only. 61% were impaired 
at baseline, 33% at 24 weeks and 30% at 48 weeks. There was a statistically significant improvement in overall neurocognitive performance (NP) over time (F(2,17)= 4.23, p= 
0.03), with most improvement occurring from baseline to week 24 (baseline mean z = -0.69, (.14), week 24 mean z= -0.40 (15), and week 48 mean z= -45 (.15)). 2 of 3 persons who 
did not achieve improvement in overall neurocognitive function also did not suppress HIV RNA by week 24. There was no association with CD4 nadir and NP (r=.19, ns). Self-report 
of current cognitive or physical problems at baseline was noted for 23%, but not there was no association with overall NP (r=-.22, ns).
Conclusions: Most AHI patients achieving HIV RNA suppression on ART experienced neurocognitive improvement in contrast to those who did not achieve HIV suppression, 2/3 
of whom remained impaired. While psychological distress of HIV infection was noted in some, there was no significant relationship to NP.  Early institution of ART during AHI may 
improve overall neurocognitive function and reduce the risk of subsequent neurocognitive impairment.

419  HIV Associated Neurocognitive Impairment: A Randomized Controlled Trial of Lithium 
Eric H. Decloedt1; Carla S. Freeman2; Maia S. Lesosky2; Gary Maartens2; John Joska2  
1Stellenbosch Univ, Tygerberg, South Africa; 2Univ of Cape Town, Cape Town, South Africa 
Background: HIV-associated neurocognitive disorders (HAND) remain highly prevalent despite effective anti-retroviral therapy (ART). The incidence of severe HAND has decreased 
but with longer life expectancy and associated cerebro-vascular risk factors, the overall prevalence is probably rising. Severe HAND is associated with high rates of morbidity and 
mortality. There is an urgent need to identify suitable neuroprotective adjunctive treatments for HAND.
Lithium is a low-cost drug and widely available in public service settings in low and middle-income countries. Two pilot studies investigating lithium in HAND have been 
conducted. Lithium improved neurocognitive impairment in one study and neuronal integrity in both studies. However, these studies were limited by the lack of a comparator arm, 
and the short duration of lithium treatment. 
Methods: We conducted a 24 week randomized placebo-controlled trial to study lithium as an adjunctive treatment in patients with severe HAND [Global Deficit Score (GDS) > 
0.5] stabilised on ART for at least 6 months with suppressed viral loads. The primary objective was to measure the change in neuropsychological function as determined by the GDS 
from baseline to week 24.
Results: We randomized 66 Xhosa patients to lithium (n=34) or placebo (n= 32) and 61 completed the study (lithium arm = 30; placebo arm = 31). Fifty eight were women and 8 
men who at enrolment had a mean age of 39.3 and 40.6 years and a mean CD4+ T-cell count of 502 and 498 cells/µL respectively in the lithium and placebo arms. The median GDS 
for both the lithium and placebo arms at enrolment were 1.11.
The median change in GDS score between baseline and week 24 for the lithium and placebo arms were -0.57 (95% CI -0.77, -0.32) and -0.56 (-0.69, -0.34) respectively, with a mean 
difference of -0.054 (-0.26, 0.15); p = 0.716.
The study drug was well tolerated with no statistically significant difference (p = 0.413) in adverse events between the 2 study arms. Six serious adverse events occurred but none 
were considered related to the study drug. Four participants were withdrawn with 1 loss to follow-up.
Conclusions: We found that adjunctive lithium in virologically suppressed patients with HAND was well tolerated but had no additional benefit on neurocognitive impairment. 

420  Week48 Cognitive Improvement in HAND After Switch to HAART Based on CHARTER Score +3 
Gilles Force1; Valerie Hahn2; Helene Defferriere3; Natacha Darchy4; Jacques Ropers5; Philippe Aegerter5; Constance Delaugerre6; Gilles Peytavin7; Pierre De Truchis3  
1Hosp Franco-Britannique, Levallois-Perret, France; 2Cntr Hospier Sainte-Anne, Paris, France; 3Hosp Raymond Poincaré, APHP, Garches, France; 4Inst Hospier Franco-Britannique, Levallois-
Perret, France; 5Hosp Ambroise Paré, APHP, Boulogne, France; 6Hosp Saint Louis et Univ Paris Diderot, Paris, France; 7IAME, INSERM UMR 1137, Univ Paris 7 UF 301, Paris, France 
Background: Neuro+3 is a pilot open-label study which evaluates the cognitive status in patients with HAND (HIV-Associated Neurocognitive Disorders), despite effective 
ARV therapy for more than one year. After inclusion, the initial ARV treatment (T) was changed to a new combination with enhanced Charter score (+3) and the same battery of 
cognitive tests was planned after 48 and 96 weeks. Week 48 data are analyzed in the present study.
Methods: 63 pts were screened with BREF≤15/18 or mHIVDS≤10/12 in 8 investigational centers.  31pts were included with at least 2 ability domains >1SD for the following tests 
after depression assessment using Beck Depression Inventory BDI II: Grooved Pegboard (d and nd), Verbal Fluency, CVLT, Digit span, PASAT, Digit symbol, Wisconsin Card Sorting 
Test (6 domains).
Results: Median range characteristics of the 31 enrolled pts were: 26 men, 54 years (33-64), HIV duration 20 years (2-29), Nadir CD4 165/mm3 (4-1465), and at screening CD4 
count was 622/mm3 (125-2130). Plasma HIV-RNA was <20 copies/ml at screening except in 2pts (31 and 79 copies/ml), and at baseline except in 2 other pts (24 and 22 copies/
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ml) and HIV-RNA in CSF at baseline was <20 copies/ml except 6pts (38;41;47;48;64;78 copies/ml). All pts had a negative serology for HBsAg and HCV. At baseline, the median 
genotypic susceptibility Charter score was 6 (3-8), with NRTI 90%, NNRTI 26%, PI 61%, II 36%; after T modification, the new score based on Charter+3 was 10 (≥9 in all pts 
except 1), with NRTI 84%, NNRTI 45%, PI 55%, II 97%, R5 inhibitor 32%. The average number of drugs in initial T was 3.1 [2-5] and 3.8 [3-5] after change. At week 48, significant 
improvements over baseline was observed (Wilcoxon exact Signed-Rank tests) on GDS (Global Deficit Score)(median 0.9 vs 1.4, p=0.03), with a GDS reduction for 55% of pts (17/31, 
95%CI=[36.0%;72.7%]), number of altered cognitive domains (3 vs 4, p=0.02), and on Score of Cognitive Complaints (2 vs 4, p=0.0001). At baseline, according to the criteria of 
AAN, there were 7 ANI, 8 MND, and 16 HAD. At week 48, they became 12 ANI, 5 MND, 8 HAD and 6 pts with only one altered ability domain: the proportion of pts improving category 
of HAND was 15/31 (48.4%, 95%CI=[30.2%;66.9%]).
Conclusions: In this little cohort of 31 pts with HAND, the gap of 48 weeks between tests prevents the learning effect. The treatment intensification by NNRTI, II, and/or R5 
inhibitor was associated with a higher CHARTER score, leading to a statistically significant improvement in cognitive tests.

421  Statin or ACE/ARB Effects on Neurocognitive Function of HIV-Infected Adults 
Kristine M. Erlandson1; Douglas Kitch2; C. William Wester3; Robert Kalayjian4; Edgar T. Overton5; Jose R. Castillo-Mancilla1; Susan L. Koletar6; Constance A. Benson7; Kevin R. 
Robertson8; Judith Lok2  
1Univ of Colorado, Denver, CO, USA; 2Harvard Sch of PH, Boston, MA, USA; 3Vanderbilt Inst for Global Hlth, Nashville, TN, USA; 4MetroHlth Med Cntr, Cleveland, OH, USA; 5Univ of Alabama at 
Birmingham, Birmingham, AL, USA; 6Ohio State Univ, Columbus, OH, USA; 7Univ of California San Diego, San Diego, CA, USA; 8Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA 
Background: Due to anti-inflammatory and anti-oxidant effects, we hypothesized that statins and 
angiotensin converting enzyme-inhibitors (ACE) or angiotensin-II receptor blockers (ARB) would protect 
neurocognitive function (NCF) among HIV+ adults on ART.
Methods: Eligible participants from the ACTG ALLRT longitudinal cohort study were not on a statin or ACE/
ARB within 30 days of first neurologic assessment (baseline), and had assessments by NPZ-3 (z-score of 
averaged Trailmaking [Trails] A and B, and digit symbol test [DST] adjusted for race, language, education, 
age) from ≥2 measurements, collected every 48 weeks. Persons with known impaired NCF, current/
prior CNS opportunistic infections, or major psychiatric illness were excluded; baseline diabetes also was 
excluded from ACE/ARB models. Marginal structural models estimated the causal effect of statin or ACE/
ARB initiation on NCF change; initial constant slope was assumed during the first year of treatment and a 
second constant slope thereafter. Demographics, CD4 count, HIV RNA, and cardiovascular risk factors were 
included as confounders of treatment. ACE/ARB was included as a confounder in statin models and statins as 
a confounder in ACE/ARB models. 
Results: 3949 (of 5972) ALLRT participants were included. At baseline, 53% of participants were <40 
years old, male (82%), white (56%), non-smokers (62%), with CD4 count >200 cells/µL (79%) and HIV-1 
RNA <400 copies/mL (73%). Statins were initiated in 611 (15.5%) and ACE/ARB in 377 (9.6%) participants; 
182 participants (4.6%) received both. Overall, small increases in the mean NPZ-3 and component scores 
were seen (NPZ-3: 0.064 [95% CI: 0.059, 0.068]; Trails A: 0.079 [0.073, 0.085]; Trails B: 0.070 [0.065, 0.076]; 
DST 0.036 [0.031, 0.041]; all SD/year). Statin therapy was associated with a positive effect in Trails A during 
year 1 of exposure (Figure; estimate 0.09 [-0.01, 0.19] p=0.077) and a negative effect (-0.03 [-0.06, -0.01] 
p=0.007) with each subsequent year. Statins did not have a statistically significant effect on NPZ-3, Trails B, 
or DST. ACE/ARB had a negative effect on NPZ-3 scores (estimate -0.07 [-0.14, 0.01], p=0.078) and DST (-0.12 
[-0.22,-0.02] p=0.023) during year 1 but not in subsequent years or on other neurologic function tests. 
Conclusions: Contrary to our hypothesis, statins and ACE/ARB were not associated with sustained 
neurocognitive improvement in HIV+ adults.  The site of drug action (macro vs microvascular) or 
uncontrolled factors could account for the findings.  

 

422  Liver Fibrosis Linked to Cognition in HIV and HCV: The Women’s Interagency HIV Study 
Victor Valcour1; Leah Rubin2; Mary Obasi1; Pauline Maki2; Mary Young3; Wendy Mack4; Mardge Cohen5; Ada Adimora6; Phyllis Tien1; for the Women’s Interagency HIV Study Protocol 
Team  
1Univ of California San Francisco, San Francisco, CA, USA; 2Univ of Illinois at Chicago, Chicago, IL, USA; 3Georgetown Univ Med Cntr, Washington, DC, USA; 4Univ of Southern California, Los 
Angeles, CA, USA; 5John H. Stroger Jr. Hosp of Cook County and Rush Med Coll, Chicago, IL, USA; 6Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA 
Background: Cognitive disorders persist in up to one-half of people living with HIV despite access to combination antiretroviral therapy (cART). Minimal Hepatic Encephalopathy 
(MHE) occurs in cirrhotic patients with or without HIV infection and is thought to be associated with inflammation. Since HIV impairs gut barriers to pathogens, we hypothesized 
that HIV-infected adults are vulnerable to MHE in the absence of cirrhosis. 
Methods: We completed a cross-sectional investigation of associations between liver fibrosis severity, using the aspartate aminotransferase to platelet ratio index (APRI), and 
neuropsychological testing performance in 1,479 women from the Women’s Interagency HIV Study (WIHS). A subset underwent liver transient elastography (n=303). We evaluated 
associations to neuropsychological testing performance on a one-hour testing battery. 
Results: We evaluated 1479 women (mean (SD) age of 46 (9.3) years): 770 (52%) only HIV-infected, 73 (5%) only HCV-infected, 235 (16%) HIV and HCV co-infected and 401 (27%) 
HIV- and HCV uninfected. 1221 (83%) had an APRI ≤0·5 (no or only mild fibrosis), 206 (14%) had an APRI >0·5 and ≤1·5 (moderate fibrosis) and 52 (3%) had an APRI >1·5 (severe 
fibrosis). Having moderate or severe fibrosis (APRI >0.5) was associated with deficits in learning, executive function, memory, psychomotor speed, fluency, and fine motor skills. 
In these models that adjusted for fibrosis, smaller associations were found for HIV (learning and memory) and HCV (executive functioning and attention). Similarly, the severity of 
fibrosis, measured by liver transient elastography, was associated with deficits in attention, executive functioning, and fluency. 
Conclusions: Independent of HCV and HIV, liver fibrosis has distinct contributions to cognitive performance in the era of cART. In adjusted models, HCV and HIV had only limited 
associations when fibrosis is included. These data highlight the heterogeneous contributions to cognitive impairment in the era of combination antiretroviral therapy.

423LB  A Randomised Controlled Trial of Maraviroc-Intensified bPI ART on Cognitive Function 
Alan Winston1; George Bouliotis2; Ranjababu Kulasegaram3; Amanda Clarke4; Frank A. Post5; Mark Nelson6; Laura Burgess2; Borja Mora-Peris2; Steve Taylor7; Deborah Ashby2  
1Imperial Coll of Sci, Tech and Med, London, UK; 2Imperial College London, London, UK; 3St. Thomas’ Hosp, London, UK; 4Brighton and Sussex Hosps NHS Trust, Brighton, UK; 5King’s Coll Hosp 
NHS Fndn Trust, London, UK; 6Chelsea and Westminster Hosp NHS Fndn Trust, London, UK; 7Birmingham Heartlands Hosp, Birmingham, UK 
Background: Maraviroc-intensified ART may have anti neuroinflammatory properties which could result in cognitive benefits. However intensified ART may be associated with 
increased neurotoxicity.
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Methods: Therapy naïve, neurologically asymptomatic, HIV-positive patients were randomly allocated on a 1:1 basis to a standard boosted-protease-inhibitor (bPI) ART regimen 
(Arm1; tenofovir-emtricitabine plus atazanavir/r) or a maraviroc 150mg once daily intensified bPI regimen (Arm2: abacavir-lamivudine plus darunavir/r/maraviroc). A detailed 
assessment of 11 cognitive function (CF) tests was undertaken at baseline and after 12, 24, 36 and 48 weeks and cerebral metabolites measured using proton magnetic resonance 
spectroscopy in the right frontal white matter (FWM) at baseline. Mean and proportional changes in CF, changes in individual domains between treatment arms and factors 
associated with changes in CF were assessed.
Results: Of 60 subjects randomised (30 Arm1 and 30 Arm2), 58 were male and 44 of white ethnicity. Treatment groups had similar disease characteristics including overall mean 
(SD) baseline CD4+ count 425 (246) and 434 (229) cells/uL and plasma HIV RNA (IQR) 44K (16 to 69K) and 53K (27 to 81K) copies/mL in arms1 and 2, respectively. At week 48 plasma 
HIV RNA was <200 copies/mL in all and mean (SD) CD4+ count was 586 (209) and 611 (249) cells/uL in arms1 and 2, respectively.
CF improved over 48 weeks (mean change z-score 0.19 Arm1 and 0.24 Arm2, figure). No statistically significant differences in changes in individual domains or overall CF were 
observed between study treatment arms however proportional change in overall CF from baseline was numerically greater in arm1. In a multivariate model, greater improvements 
in overall CF was associated with greater baseline CF performance (coef 0.82, p<0.005) and higher FWM neuronal metabolites (n-acetly aspartate/creatine ratio, coef 0.51, 
p<0.05).
Conclusions: Maraviroc-intensified ART had no demonstrable benefit on CF. In subjects with higher baseline cerebral function markers (higher CF performance and neuronal 
metabolites), greater improvements in CF was observed. We hypothesise a greater reversibility of underlying disease processes may occur in such individuals.

 

424LB  Neurocognitive Safety After 96-WKs on ATV/r+3TC: Results of the Randomized SALT Trial 
Ignacio Perez-Valero1; Juan Pasquau2; Rafael Rubio3; Antonio Rivero4; Jesús Santos5; Jose Sanz6; Ana Mariño7; Herminia Esteban8; Jose Antonio Perez-Molina9; for the SALT Study 
Group  
1Hosp Universitario La Paz, Madrid, Spain; 2Hosp Virgen de las Nieves, Complejo Hospario Universitario Granada, Granada, Spain; 3Hosp Universitario Doce de Octubre, Madrid, Spain; 4Hosp 
Universitario Reina Sofía, Córdoba, Spain; 5Hosp Universitario Virgen de la Victoria, Malaga, Spain; 6Hosp Universitario Principe de Asturias, Madrid, Spain; 7Hosp Arquitecto Marcide, Ferrol, 
Spain; 8Fundación SEIMC-GESIDA, Madrid, Spain; 9Hosp Universitario Ramón y Cajal, Madrid, Spain 
Background: Due to its low CNS penetrance, there are concerns about the capacity of non-conventional ART to preserve neurocognitive performance (NP).
Methods: The SALT study is a multicentre, open-label, non-inferiority clinical trial that compares whether 3TC+ATV/r (dual therapy; DT) is non-inferior to 2NRTI+ATV/r (triple 
therapy; TT), in HIV+ patients on a stable 3-drug regimen. The SALT NP sub-study (per protocol analysis) was performed to evaluate the effects over NP of DT vs. standard TT. A 
global deficit score (GDS) of 5 neurocognitive tasks selected following AAN-2007 criteria were used to assess NP at baseline (BL), W48 and W96. Changes in the neurocognitive 
impairment rates (NI) (GDS >0.5) and NP (GDS value) were determined at W48 and W96. The effect of DT over GDS at W96 adjusted by GDS at BL, GDS at W48 and significant 
confounders that change the relation between DT and GDS at W96 >20% was determined using ANCOVA.
Results: Per protocol analysis included 92 participants (DT: 47 vs. TT 45). All BL characteristics were comparable in both groups, including mean [95% CI] GDS change: DT 1.2 
[0.9 – 1.5] vs. TT 1.1 [0.8 – 1.5]; p=0.80) and rate of NI (DT 66% vs. TT 62.2%; 0.71). At W48 and W96, GDS changes (W48: DT -0.3 [-0.5 to -0.1] vs. TT -0,2 [-0.4 to 0.0]; p=0.39. 
W96: DT -0.3 [-0.5 to -0.1] vs. TT -0.2 [-0.4 to -0.1]; p=0.471) and rates of NI (W48: DT 55.3% vs. TT 51.1; p=0.69. W96: DT 51.1% vs. TT 51.1%; p=0.99) were similar. This absence of 
differences was also observed in all cognitive tasks. At W96, two participants in each group developed NI (incidence rate: DT 12.5% vs. TT 11.8%; p=0.95). DT use did not impact NP 
change: GDS at W96 adjusted by BL and W48 GDS and significant confounders (none) was -0.26 [-0.39 to -0.12] on DT vs. -0.27 [-0.41 to – 0.13] on TT (p=0.90).
Conclusions: Neucognitive performance remained stable after 96 weeks both in ATV/r+3TC arm as in the 2NRTI+ATV/r arm provided HIV-suppression was maintained. In this trial, 
ATV/r + 3TC showed a safe neurocognitive profile through 96 weeks.

425  HIV-1 Maturation Inhibitor BMS-955176: Pharmacokinetic and Exposure-Response Analysis 
Heather Sevinsky1; Palanikumar Ravindran1; Dirk Schuermann2; Blisse Vakkalagadda1; Carey Hwang1; Dara Hawthorne1; Hong Xiao1; Neelanjana Ray1; Max Lataillade3; Timothy Eley1  
1Bristol-Myers Squibb, Princeton, NJ, USA; 2Charité Rsr Organisation GmbH, Berlin, Germany; 3Bristol-Myers Squibb, Wallingford, CT, USA 
Background: BMS-955176 is a second-generation HIV-1 maturation inhibitor that targets HIV-1 Gag, inhibiting the final protease cleavage event between capsid protein p24 and 
spacer peptide-1, resulting in the production of immature, non-infectious virions. In a proof-of-concept (POC) study, 10 days of BMS-955176 monotherapy led to maximum median 
declines in HIV-1 RNA that plateaued at ~1.64 log10c/mL at doses of 40–120mg once daily (QD). BMS-955176 showed similar antiviral activity in subjects with either wild-type HIV-1 
or HIV-1 with Gag polymorphisms and in subjects with either HIV-1 subtype B or subtype C. Exposure-response (ER) analyses were performed to guide dose selection for further 
development.
Methods: AI468002 (NCT01803074) was a Phase 2a, randomized, multipart trial. In Part A, 60 HIV-1, subtype B-infected subjects (HIV-1 RNA ≥5000c/mL; CD4+ T-cell 
counts ≥200cells/µL) received an oral suspension of BMS-955176 (5, 10, 20, 40, 80 and 120 mg doses) or placebo (8:2 for each dose group) QD for 10 days. Blood samples for 
noncompartmental PK analysis were collected on Days 1 and 10, and trough samples on Days 2, 4, 6, and 8. Dose proportionality was assessed using a power model. Blood samples 
for HIV-1 RNA were collected on Days 1–14, 17, 19 and 24. The ER relationship was assessed using a non-linear, three-parameter sigmoid Emax equation, Y = E0+Emax*C/ (EC50+C).
Results: Following multiple dose administration of BMS-955176 under fasted conditions, BMS-955176 systemic exposures (Cmax, AUCTAU and C24) increased ~2-fold from first dose 
(Day 1) to last dose (Day 10). Day 10 BMS-955176 exposures increased in a generally dose-proportional manner at 5–40mg QD, but were less than dose proportional at 40–120mg 
QD. Steady state was achieved by Day 6. The ER relationship between Day 10 BMS-955176 C24 and response (maximum decline in HIV-1 RNA from baseline) (Figure) was described by 
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an Emax equation with an intercept, E0 of –0.417 log10c/mL, Emax of –1.334 log10c/mL, and EC50 of 227ng/mL. A short-term response plateau was achieved at BMS-955176 C24 ≥500ng/
mL. Consistent with clinical results, predicted maximum response (E0 + Emax) was ~1.7 log10c/mL decline in HIV-1 RNA.
Conclusions: This ER analysis from the Phase 2a POC study demonstrated maximum viral load decline at BMS-955176 C24 ≥500ng/mL with 10 days of monotherapy. These results 
informed dose selection for the ongoing Phase 2b program, which assesses BMS-955176 safety/efficacy at exposures similar to oral suspension doses ≥40 mg.

 

426  Predicting Drug Discontinuation in TDF-Tolerant Patients: A Prospective PK/PG Study 
Andrea Calcagno1; Jessica Cusato1; Letizia Marinaro2; Martina Fiumanò1; Marco Simiele1; Micol Ferrara1; Chiara Alcantarini1; Antonio D’Avolio1; Giovanni Di Perri1; Stefano Bonora1  
1Univ of Torino, Torino, Italy; 2Univ of Torino, Turin, Italy 
Background: Proximal tubular toxicity has been reported in tenofovir disoproxil fumarate (TDF) receiving HIV-positive patients; demographic, therapeutic, pharmacokinetic and 
pharmacogenetic variables might predict such toxicity. Aim of the study was to describe the prevalence of tubulopathy and the impact on risk of drug discontinuation.
Methods: Adult HIV-positive patients on TDF-containing HAARTs (>6 months), with estimated creatinine clearance (eCrCl) >60 ml/min and no significant comorbidity (diabetes 
or urinary tract abnormalities) were included. Tenofovir (TFV) plasma and urinary concentration were measured through validated HPLC/MS-MS methods. Urinary retinol binding 
protein (uRBP) was measured (ELISA) and age-defined urinary creatinine corrected values were used (uRBP/uCr <130 in patients aged <50 years and <172 in older ones) to 
identify tubulopathy. Single nucleotide polymorphisms in the following genes were analysed through real-time PCR: ABCB1, ABCC2, ABCC4, ABCC10, SLC22A6, SLC28A2. Patients were 
followed prospectively and drug discontinuations were categorized as renal toxicity (eCrCl <60 ml/min, nephrolithiasis, persisting 24-hour urine abnormalities) or others.
Results: 310 patients (73.2% male, 84.8% Caucasian) were enrolled. Age, BMI and eCRCL were 45.5 years (39.1-52.2), 23.5 kg/m2 (21.7-26.2) and 90.9 ml/min (79.6-107.3). 
Abnormal uRBP/uCr was observed in 145/288 patients (50.3%) while 24-hour proteinuria (>300 mg) in 10/92 patients (10.9%): both were associated with low TFV urinary output 
(p=0.008 and p=0.005). Over a median follow up of 20.6 months (16.8-26.8) in 24 patients (out of 32, 75%) TDF was interrupted for renal toxicity: at univariate log-rank analysis 
it was associated with increasing age (p=0.031), male gender (p=0.004), PI use (p=0.001), eCrCl (p=0.055), tenofovir urinary/plasma ratio <350 (p=0.018), ABCB1 TT genotype 
(p=0.035) and SLC28A2 T allele (p=0.059). Multivariate step-wise Cox regression identified age (p=0.005), male gender (p=0.047), PI use (p=0.002) and ABCB1 TT genotype 
(p=0.0042) as independent predictors of tenofovir discontinuation. 
Conclusions: Subclinical tubular toxicity was detected in half of otherwise TDF-tolerant patients and was associated with low TFV urinary output; however, it did not predict 
further worsening of glomerular or tubular function requiring TDF withdrawal. Age, male gender, PI use and pharmacogenetic markers predicted TDF discontinuation for renal 
toxicity.

427  Random Lopinavir Concentrations Predict Resistance on Lopinavir-Based ART 
Richard G. Court1; Michelle Gordon2; Annemie Stewart3; Karen Cohen1; Gary Maartens1  
1Univ of Cape Town, Cape Town, South Africa; 2Nelson R Mandela Sch of Med, Univ of Kwazulu-Natal, Durban, South Africa; 3Clinical Rsr Cntr, Univ of Cape Town, Cape Town, South Africa 
Background: Considering that most patients who experience virologic 
failure (VF) on lopinavir-based antiretroviral therapy (ART) fail due to poor 
adherence rather than resistance, an objective adherence measure could limit 
costs by rationalizing the use of genotype antiretroviral resistance testing (GART) 
in countries with access to third line ART.
Methods: We conducted a cross-sectional study on patients at two large ART 
clinics in Durban, South Africa experiencing VF (HIV RNA >1000 copies/mL) 
on lopinavir-based ART who had GART done. An association of major protease 
inhibitor (PI) resistance mutations with random lopinavir concentrations was 
assessed. 
Results: 134 patients, including 31 children, were included in the analysis. 
The median age in years was 35.0 (IQR: 24.6 – 41.2) and the median duration 
on lopinavir was 24.8 months (IQR: 12.8 – 34.2). The predominantly used NRTI 
backbone was AZT and DDI (50.8%). The median log viral load at time of genotype 
was 4.6 (log10 copies/mL). The prevalence of ≥1 major PI mutation was 21%. On 
multivariate analysis, the following were associated with the presence of a major 
PI resistance mutation:  random lopinavir concentration above the recommended 
minimum trough of 1mg/mL and male sex.
Conclusions: Random lopinavir concentrations are strongly associated with the presence of major PI mutations. Access to costly GART could be restricted to patients with lopinavir 
concentrations above the recommended minimum trough. 
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428  Inflammation Investigated as a Source of Atazanavir Pharmacokinetic Variability 
Charles Venuto1; Peter W. Hunt2; Grace A. McComsey3; Gene D. Morse4; Susan Messing1  
1Univ of Rochester Med Cntr, Rochester, NY, USA; 2Univ of California San Francisco, San Francisco, CA, USA; 3Case Western Reserve Univ, Cleveland, OH, USA; 4State Univ of New York at Buffalo, 
Buffalo, NY, USA 
Background: Inflammation is associated with the downregulation of drug metabolizing enzymes and transporters including cytochrome P450 3A (CYP3A) and P-glycoprotein 
(P-gp).  Thus, the chronic inflammatory state associated with HIV-infection may be a source of pharmacokinetic variability of antiretrovirals that are substrates or inhibitors of 
CYP3A or P-gp.  We analyzed plasma atazanavir (ATV) and inflammatory marker concentration obtained from AIDS Clinical Trials Group (ACTG) protocols A5202 and A5224s to 
determine if changes in inflammatory markers were associated with ATV clearance.
Methods: ACTG protocol A5202 randomized treatment-naïve adults to ATV/ritonavir (ATV/r) or efavirenz, with blinded tenofovir disproxil fumarate/emtricitabine or abacavir/
lamuvidine.  Plasma ATV clearance for each individual was estimated by population PK modeling.  Several biomarkers were measured at weeks 0, 24, and 96:  high-sensitivity 
C-reactive protein (hsCRP), interleukin-6 (IL-6), tumor necrosis factor alpha and its soluble receptors (TNF-α, sTNFR-I, -II), soluble vascular cellular and intracellular adhesion 
molecules (sVCAM-1, sICAM-1), and total bilirubin. Statistical analysis was performed by a matrix of Spearman correlation coefficients between ATV clearance and biomarkers at 
weeks 24 and 96, and changes from baseline.
Results: There were 107 participants with both available ATV clearance and biomarker concentrations. Significant correlations were observed between ATV clearance and changes 
in sTNFR-II from weeks 0 to 24 (rho = -0.24, P = 0.01), in sVCAM-1 from weeks 0 to 96 (rho = -0.24, P = 0.02) and in bilirubin from weeks 0 to 96 (rho = 0.22, P = 0.04).  Bilirubin 
concentrations were inversely correlated with each of the inflammatory markers at weeks 24 and 96 (rho: -0.17 – -0.51, P < 0.002) except hsCRP (P = 0.45).
Conclusions: The clearance of ATV was not significantly correlated with the majority of measured inflammatory biomarker changes. Inflammatory-mediated inhibition of 
CYP3A may have been attenuated due to ATV-associated increases of bilirubin, which has known anti-inflammatory properties and indeed was negatively correlated with most 
inflammatory markers in this study.  The effects of chronic inflammation due to HIV infection on the pharmacokinetics of antiretrovirals should be further assessed in CYP3A 
metabolized agents that do not alter bilirubin concentrations.

429  Recommended Efavirenz Concentration for Therapeutic Drug Monitoring Is Too High 
Catherine Orrell1; Andrzej Bienczak1; Karen Cohen1; David R. Bangsberg2; Robin Wood1; Gary Maartens1; Paolo Denti1  
1Univ of Cape Town, Cape Town, South Africa; 2Harvard Med Sch, Boston, MA, USA 
Background: The therapeutic range for efavirenz plasma concentrations is unclear, with some studies failing to find a correlation with virologic outcomes. EFV concentrations are 
highly variable, driven in part by polymorphisms in cytochrome P450 (CYP) 2B6, which make it an attractive candidate for therapeutic drug monitoring (TDM) if therapeutic ranges 
could be established. We hypothesised that EFV mid-dosing concentrations, together with cytochrome P450 (CYP) 2B6 metaboliser genotype status, could predict virological 
outcomes in an ART-naïve cohort.
Methods: ART-naïve participants from a South African outpatient antiretroviral therapy (ART) clinic were monitored for the first 48 weeks on EFV-based ART. CD4 cell count and 
HIV-RNA were determined at baseline, week 16 and 48. Samples for EFV concentrations at mid-dose interval were drawn at weeks 16 and 48. CYP 2B6 genotyping (516GT and 
983TC) data was used to determine metaboliser status. Cox proportional hazards modelling was used to predict virological outcome. Comparison of Akaike Information Criterion 
(AIC) values was used to determine the most predictive lower limit of mid-dosing EFV concentration.
Results: 180 participants with both EFV concentrations and HIV-RNA available were included in the study. Median EFV concentrations were 2.3mg/L (IQR1.6-4.6) and 2.21mg/L 
(IQR1.5-3.9) at weeks 16 and 48. 49 (27.2%), 84 (46.7%) and 39 (21.7%) participants had extensive, intermediate and slow or ultra-slow CYP2B6 metaboliser genotype respectively. 
Only log2 EFV concentrations [adjusted hazard ratio (aHR) 0.81, 95% confidence interval (95%CI) 0.72-0.92] and baseline CD4 cell count [aHR 0.99, 95% CI 0.99-1.0] were predictive 
of virological outcome. For every doubling in drug concentration there was a 21% decrease in the hazard of viral failure (p=0.001); and for every 50 cell increase in baseline CD4 
count there was a 31% reduction in the hazard of non-suppression. The most predictive lower limit for mid-dosing EFV concentration was 0.7 mg/L.
Conclusions: Mid-dosing EFV concentrations are predictive of virological outcome, but the currently recommended lower therapeutic limit (1 mg/L) for TDM is higher than our 
finding. Knowledge of CYP2B6 metaboliser genotype is not required for prediction of virological outcomes, suggesting that adherence is the key determinant.

430  Cobicistat Increases the Effects of Dabigatran on Thrombin Time in Healthy Volunteers 
Kristina M. Brooks1; Colleen Hadigan2; Lori A. Gordon3; Scott Penzak4; Anela Kellogg5; Khanh Nghiem6; Jay Lozier6; James Mikula5; Parag Kumar1  
1Clinical Pharmacokinetics Rsr Lab, Clinical Cntr, NIH, Bethesda, MD, USA; 2NIAID, NIH, Bethesda, MD, USA; 3Xavier Univ of Louisiana Coll of Pharm, New Orleans, LA, USA; 4Univ of North Texas 
System Coll of Pharm, Fort Worth, TX, USA; 5Leidos Biomed Rsr, Inc, Bethesda, MD, USA; 6Clinical Cntr, NIH, Bethesda, MD, USA 
Background: Dabigatran etexilate (DE) is an oral direct thrombin inhibitor and substrate of intestinal Permeability-glycoprotein (P-gp) and renal multidrug and toxin extrusion-1 
(MATE-1) transporters. Cobicistat (COBI) is a pharmacokinetic (PK) enhancer and inhibitor of P-gp and renal MATE-1 transporters, which may result in increased DE exposure when 
co-administered. Using thrombin time (TT), we sought to characterize the pharmacodynamic (PD) effects of COBI on DE, and if this potential interaction may be mitigated by 
separated administration.
Methods: This was a single-center, open-label, fixed sequence, intra-subject study conducted in healthy volunteers. The study was comprised of 3 phases: (1) DE 150 mg x1 alone 
(day 0), (2) DE 150 mg x1 two hours prior to COBI 150 mg (day 19±1), and (3) DE 150 mg x1 with COBI 150 mg (day 26±1). Subjects underwent a 5-day washout period following 
phase 1, followed by COBI 150 mg once daily throughout Phases 2 and 3 (days 5 - 26±1). Blood was collected at 0, 0.5, 1, 2, 3, 4, 6, 8, 12, and 24 hours post-dose on DE dosing days. 
TT was determined using STA®-Thrombin reagent (Diagnostica Stago, Asnières-sur-Seine, France). Noncompartmental methods were used to derive DE PD parameters (TT area-
under-the-effect-curve [AUEC] and thrombin time at 24 hours [TT-last]). Geometric mean ratios (GMR) with 90% confidence intervals [CI] were compared between phases and 
p-values were calculated using a two-tailed paired t-test.
Results: A total of 13 subjects have been enrolled, with 11 completing the study and 2 without phase 3 data due to lack of study compliance. There was a 32% and 33% increase in 
AUEC GMR between Phase 2 and Phase 1 (p<0.0001, 90% CI [1.21, 1.43]), and Phase 3 and Phase 1 (p<0.001, 90% CI 1.21-1.44), respectively. Significant increases in TT-last GMR of 
57% and 29% were also observed between Phase 2 and Phase 1 (p<0.001, 90% CI [1.34, 1.72]) and Phase 3 and Phase 1 (p<0.001, 90% CI [1.37, 1.88]), respectively. No significant 
differences were noted between Phase 3 and Phase 2 in GMR of AUEC (p=0.9466, 90% CI [0.92, 1.10]) or TT-last (p=0.6685, 90% CI [0.91, 1.21]).
Conclusions: COBI co-administration resulted in significant increases in TT AUEC and TT-last compared to DE alone. These effects were preserved despite separating COBI and DE 
administration by 2 hours, supporting the putative mechanisms of P-gp and MATE-1 inhibition by COBI. Further analyses of changes in DE PK-PD relationships are needed to explore 
the clinical implications of this interaction.
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431  Pharmacokinetics of Crushed Elvitegravir Combination Tablet Given With Drip Feed 
Angela Colbers1; Mieke de Hoon1; Reinout van Crevel1; Martine Kruijssen1; Marjolijn Duisenberg-van Essenberg2; Evertine Abbink1; David M. Burger1 
1Radboud Univ Med Cntr, Nijmegen, Netherlands; 2Elisabeth-TweeSteden Ziekenhuis, Tilburg, Netherlands 
Background: If HIV-patients are unconscious or cannot swallow tablets for other reasons, antiretroviral medication is often crushed and solved prior to administration. Currently, 
there is no information about crushing the fixed-dose combination of elvitegravir/cobicistat/emtricitabine/tenofovir (E/C/E/T). Crushing can influence pharmacokinetics (PK) 
leading to altered drug exposure, possibly leading to treatment failure, development of resistance or toxicity. Therefore crushing of E/C/E/T is not recommended. A possible PK 
interaction between elvitegravir (EVG) and drip feed is expected, based on the interaction between EVG and antacids. No interaction occurs between other pH-increasing drugs 
(omeprazole) and EVG, therefore the interaction is most likely caused by complexation between EVG and cations.
Methods: An open-label, 3-period, randomized, cross-over,  trial in 24 healthy volunteers was conducted. Subjects randomly received a single dose of STB with a 7-day washout 
period. Reference treatment A: E/C/E/T whole tablet with breakfast (350 kcal), intervention treatments B: crushed and suspended E/C/E/T with breakfast and C: crushed 
and suspended E/C/E/T with drip feed (350kcal). To show bioequivalence between reference A versus B and C a 32-h PK profile was measured for EVG, COBI (cobicistat), FTC 
(emtricitabine) and TDF (tenofovir). Geometric mean ratios (GMR) with 90% confidence interval (CI) for AUC and Cmax were calculated. Safety and tolerability were evaluated.
Results: 24 healthy volunteers (23 Caucasian and 1 mixed-race,12 female), 37(20-54) years and BMI of 24(19-29) (median (range)) were included in the trial.
The GMR (90% CI) of Cmax and AUC of EVG were 117% (106-129) and 109% (99-120) for B vs A, 104% (94-115) and 104% (94-114) for C vs A. GMR of Cmax and AUC for COBI were 
83% (76-91) and 89% (82-97) for B vs A and 101% (92-110) and 102% (94-111) for C vs A.
For FTC the GMR of AUC and Cmax were 89% (83-97) and 99% (95-104) for B vs A and 96% (89-104) and 101% (97-106) for C vs A. For TDF the GMR of AUC and Cmax were 81% 
(71-92) and 100% (92-113) for B vs A and  94% (83-107) 105% (97-108) for C vs A.
No SAEs were reported during the trial.
Conclusions: AUCs fell within the bioequivalence ranges for all compounds. For Cmax the 90% CI were just outside the bioequivalence range, but this was considered not clinically 
relevant. E/C/E/T can be crushed and suspended and given with drip feed.

432  Minimal Removal of Dolutegravir by Hemodialysis in HIV-Infected Patients 
José Moltó1; Fredzzia Graterol2; Cristina Miranda1; Ioana Bancu2; Saye Khoo3; Alieu Amara3; Anna Bonjoch1; Bonaventura Clotet1 
1Lluita Contra la SIDA Fndn, Germans Trias i Pujol Univ Hosp, Barcelona, Spain; 2Hosp Universitari Germans Trias i Pujol, Badalona, Spain; 3Univ of Liverpool, Liverpool, UK 
Background: Dolutegravir can be safely administered to HIV-infected patients with advanced kidney disease (GRF <30 ml/min). However, little is known about dolutegravir 
removal by hemodialysis in patients with end-stage renal disease (ESRD). Our objective, therefore, was to evaluate the effect of hemodialysis on dolutegravir clearance in five 
anuric ESRD HIV-infected patients undergoing routine hemodialysis.
Methods: Exploratory clinical trial including 5 HIV-infected patients on stable antiretroviral 
treatment with ESRD undergoing routine hemodialysis. After enrolment (day 1), dolutegravir 
(Tivicay, Viiv) 50 mg once daily was added to antiretroviral treatment for five days. Blood 
samples were collected at the beginning and at the end of the dialysis session on day 5. 
Additionally, paired blood samples going into (predialyzer) and out (postdialyzer) of the dialyzer 
membrane, as well as a dialysate sample were collected during the dialysis session. Dolutegravir 
concentrations in plasma and in dialysate were determined by LC-MS/MS.
Results: Five patients were included in the study. Two patients underwent conventional 
hemodialysis sessions while the three remaining underwent online hemodiafiltration (HDF-OL). 
Blood flows were held constant at 300 ml/min for patients on conventional hemodialysis, and 
at 400 ml/min for patients on HDF-OL. Dialysate flow was held constant at 500 ml/min for all 
participants. Dolutegravir concentrations in plasma and in dialysate are depicted in the table. 
Mean dolutegravir concentrations in plasma at the end of the dialysis session remained 30 fold 
above the protein binding-adjusted 90% inhibitory concentration.
Conclusions: Our results show minimal removal of dolutegravir by hemodialysis. Dolutegravir dosage adjustments seem, therefore, to be unnecessary in HIV-infected patients 
with ESRD undergoing hemodialysis.
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433  A Comparison of the Pharmacokinetics of Efavirenz During Pregnancy and Postpartum 
Stein Schalkwijk1; Brookie M. Best2; Angela Colbers1; Alice Stek3; Jiajia Wang4; David Hawkins5; Mark Mirochnick6; David M. Burger1; for the International Maternal Pediatric 
Adolescent AIDS Clinical Trials (IMPAACT) P1026s Protocol Team, and the Pharmacokinetics of Newly Developed Antiretroviral Agents in HIV-infected Pregnant Women (PANNA) Study 
Network  
1Radboud Univ Med Cntr, Nijmegen, Netherlands; 2Univ of California San Diego, San Diego, CA, USA; 3Univ of Southern California, Los Angeles, CA, USA; 4Harvard Sch of PH, Boston, MA, USA; 
5Chelsea and Westminster Hosp NHS Fndn Trust, London, UK; 6Boston Univ Sch of Med, Boston, MA, USA 
Background: Efavirenz (EFV) 600mg is currently recommended by WHO as a first-line antiretroviral agent in HIV infected adults. A dose reduction to 400mg EFV has been 
proposed because of concerns regarding toxicitity. EFV is widely used during pregnancy in those countries where HIV infection is most common. Pregnancy can reduce exposure 
to  antiretroviral agents with a corresponding risk of poor maternal virologic control and PMTCT. Pharmacokinetics (PK) of EFV 600 mg have been previously studied in pregnancy 
with contradictory results. The aim of this multinetwork study was to further investigate the PK of EFV 600 mg in pregnant women.
Methods: HIV-infected pregnant women treated with EFV 600 mg once daily were recruited by the P1026s network (N=10) and PANNA network (N=13). Intensive PK profiles were 
obtained during 2nd (2T) and 3rd trimester (3T) and at least two weeks postpartum (PP). 2T and 3T PK parameters were compared with PP. Where possible cord blood and maternal 
delivery blood samples were obtained.
Results: Seven, 19 and 22 women completed 2T, 3T, and PP PK evaluations. Median (range) age was 33 (20-40) years. 21 subjects were Black, 2 mixed race.
The geometric means (GM) (95% CI) for AUC0-24h, Cmax and Cmin in 3T were 60 (49-74) mg*h/L, 4.6 (3.7-5.5) mg/L and 1.8 (1.4-2.3) mg/L, respectively.  The GM during PP for AUC0-24h, 
Cmax and Cmin were 63 (50-80) mg*h/L, 4.3 (3.4-5.3) mg/L and 1.9 (1.4-2.6) mg/L, respectively. When comparing 3T to PP (N=19), GM ratios (90% CI) were 1.01 (0.92-1.10), 1.11 (0.94-
1.29), and 0.97 (0.82-1.16) for AUC0-24h, Cmax, and Cmin.  Similar results were found when comparing 2T to PP (N=5).  Two patients had a Cmin below the suggested threshold of 1.0 mg/L 
during 3T, but not PP. One patient had a Cmin below 1.0 mg/L only PP. Three patients used concomitant rifampicin, but no obvious deviations were observed and Cmin levels were >1.0 
mg/L.
Median (range) gestational age at delivery was 39 wks(33-42); birth weight was 3310 (1875-4150) gm. All of the children for whom HIV-infection status was available were not 
infected as of the last HIV test. The median (range) ratio of cord to maternal concentrations (n=4), was 0.81 (0.65-0.95).
Conclusions: No significant effects of pregnancy on EFV PK parameters were observed and EFV 600mg led to adequate exposure during pregnancy. The absence of a significant 
pregnancy-related effect on EFV PK in this study suggests that a prospective evaluation in pregnant women of the proposed EFV dose reduction to 400mg is warranted.

434  Contamination of Herbal Medicines With ARVs and Widespread Use by PLWH in Nigeria 
Joshua Gini1; Bala I. Harri2; Elkanah D. Kabilis3; Mark Stevens4; Paul P. Pama5; Alieu Amara1; Dilly P. Sujan1; Justin Chiong1; Saye Khoo1; for the Pharmacology Research Laboratories 
University of Liverpool  
1Univ of Liverpool, Liverpool, UK; 2Dalhatu Araf Specialist Hosp, Lafia, Nassarawa State, Lafia, Nigeria; 3Gombe State Specialist Hosp, Gombe, Nigeria; 4Faith Alive Fndn, Jos Plateau State, 
Nigeria; 5Fed Med Cntr Katsina, Katsina, Nigeria 
Background: Nigeria has an estimated 3.1 million people living with HIV (PLWH), accounting for nearly 10% of global HIV burden. Use of traditional medicines is high in the 
general population. Here, we sought to evaluate the use of herbal medicines amongst (PLWH), and undertake a country-wide analysis of herbal medicines used by PLWH for 
possible contamination with antiretrovirals (ARV).
Methods: Part A) large questionnaire-based survey of patients attending health centres in mixed rural and urban centres across 4 states. Data were collated and analysed using 
SPSS.  Part B) country-wide (Fig. 1) collection of herbal samples for drug analysis. Investigators followed a standard protocol i) street vendors from a mixture of urban and rural 
settings were approached ii) a request for herbals for treatment of general pains, hepatitis, UTI, and febrile ailments on a background of HIV iii) herbals sold as powders or liquids 
were purchased iv) instructions for use, date and site were recorded. Analysis for efavirenz, nevirapine, lopinavir, darunavir, ritonavir, atazanavir, emtricitabine, tenofovir and 
lamivudine using validated LC-MS/MS methods was performed at the University of Liverpool.
Results: Of 742 PLWH aged 2-91y, prevalence of herbal medication use was 41.8% (310). Use of herbals was significantly associated with educational attainment (31.8% in 
patients with little or no education, vs 43.8% and 44.8% in patients with secondary and tertiary education respectively; P= 0.037) and with employment status (44.9% of the 
employed vs 36.7% of unemployed patients used herbals; P= 0.01). Of those who took herbals, 45% did so prior to commencement of ARVs, 53.9% did so to cure HIV (46% with 
little effect while 5.1% believed themselves cured); influence of family or friends contributed to herbal intake in 75%.  Of 138 herbal samples collected across 8 States, 3 (2%; 
all from large cities) contained measurable antiretrovirals. One sample contained tenofovir (0.2ng/mg powder) and emtricitabine (0.0065ng/mg powder), while two samples 
contained tenofovir (0.2 and 1.6ng/mg powder) and emtricitabine (0.123 and 0.00049ng/mg powder), with one of these also containing lamivudine (0.25ng/mg powder)
Conclusions: Herbal use amongst PLWH is widespread, poorly recorded and often precedes ARV therapy. Contamination with ARVs is worrying (particularly in untreated patients) 
given the potential for drug resistance.
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435  TDF/EVG Nanoparticle Formulation: Plasma Pharmacokinetics in Humanized Mice 
Christopher Destache; Subhra Mandal  
Creighton Univ, Omaha, NE, USA 
Background: One of the highest priorities of HIV research is to have access to long-acting pharmaceutical formulations for HIV treatment and prevention. Our research aims at 
fabrication of combination antiretroviral (cARV) drugs loaded nano-system for PReP.  Presently we report on the pharmacokinetics of tenofovir disoproxil fumurate (TDF) and 
elvitegravir (EVG) loaded nanoparticles (TDF+EVG NP) in humanized mice (huNSG).
Methods: Formulation of cARV loaded nanoparticles (NP) by oil-in-water emulsion. Poly(lactic-co-glycolic acid) (PLGA), a biocompatible polymer was used to formulate TDF+EVG 
drugs loaded NPs (TDF+EVG NPs) using standard methods. For pharmacokinetic studies, female humanized NSG mice (Jackson Labs, Inc.) were treated with TDF+EVG NPs (50 
mg/kg administered SubQ in 1 ml D5W).  At specific time points (1, 2, 4, 7, 10, and 14 days post-SubQ administration), mice (n=3/time point) were euthanized, blood harvested, 
centrifuged, and plasma was analyzed for tenofovir (TNF) and EVG drug levels. The plasma concentrations of the drugs were measured by high-performance liquid chromatography 
(HPLC). Intra-day and inter-day variability was < 10%.  Plasma concentration-vs-time was modeled using non-compartmental modeling.  Peak plasma levels and time to peak 
were determined by graph inspection. 
Results: TDF+EVG NP size averaged 136.7 nm and drug entrapment efficiency was 41.7% and 39.7%, respectively.  Mean (+ SD) peak plasma TNF and EVG levels were 1.2 + 0.28 
and 0.2 + 0.25 mcg/mL and time to peak was 6.3 and 4.3 days after SubQ administration. Using non-compartmental modeling, plasma PK parameters for TNF and EVG from NP 
formulation (TDF/EVG NP), respectively, were AUC0-tau (TNF) 13.5 + 3.1 and EVG 2.2 + 2.9 mg x h/L.  Elimination half-life for TNF and EVG averaged 14.9 + 15.1 and 15.2 + 14.9 days, 
respectively from the NP formulation.  Apparent volume of distribution (Vd) averaged 0.027 and 0.497 L/kg and total body clearance (Cl) averaged 0.002 and 0.052 L/day/kg for 
TNF and EVG, respectively.  Based on modeling, a dosing interval of one SubQ dose every 28 days would provide detectable drug in plasma throughout the dosing interval above 50 
mcg/mL. 
Conclusions: The simultaneous administration of TAF and EVG in single NP formulation shows prolonged PK parameters of TNF and EVG. Further tissue concentrations in colon and 
female reproductive tract are needed to determine if this will be an appropriate prevention option.  This is the first report of using NRTI+ISTI in NP formulation for PReP.  

436 Antiretroviral Drug Use in a Cross-sectional Population Survey in Africa: HPTN 043 
Jessica M. Fogel1; William Clarke1; Michal Kulich2; Estelle Piwowar-Manning1; Glenda Gray3; Linda Richter4; Heidi van Rooyen5; Thomas Coates6; Susan H. Eshleman1; for the HPTN 043 
(NIMH Project Accept) Study Team  
1Johns Hopkins Univ Sch of Med, Baltimore, MD, USA; 2Charles Univ, Prague, Czech Republic; 3South African Med Rsr Council, Cape Town, South Africa; 4Univ of the Witwatersrand, 
Johannesburg, South Africa; 5Human Scis Rsr Council, Durban, South Africa; 6Univ of California Los Angeles, Los Angeles, CA, USA 
Background: HIV Prevention Trials Network 043 (NIMH Project Accept) was a community-randomized trial in Africa and Thailand that assessed the impact of behavioral 
interventions on HIV incidence. Interventions were delivered over 3 years. HIV incidence was then assessed in a cross-sectional survey of >50,000 randomly-sampled adults (survey 
period: 2009-2011). At the African sites (34 communities at Soweto and KwaZulu-Natal, South Africa; Tanzania; Zimbabwe). HIV incidence was 1.52% and 1.81% in intervention and 
control communities, respectively (P=0.082). We evaluated antiretroviral drug (ARV) use by HIV-infected adults at these sites.
Methods: Plasma samples from 7,352 (99.9%) of the 7,354 HIV-infected adults in the cross-sectional survey were tested for 20 ARV drugs using a qualitative assay (6 nucleoside/
nucleotide reverse transcriptase inhibitors [NRTIs], 3 non-nucleoside reverse transcriptase inhibitors [NNRTIs]; 9 protease inhibitors; maraviroc; raltegravir; lower limit of detection: 
10 ng/mL for all drugs).
Results: Test results were obtained for 7,347 (99.9%) of the samples. ARVs were detected in 2,011 (27.4%) of the samples (88.1% had 1 NNRTI +/- 1-2 NRTIs; 62.3% had efavirenz; 
57.3% had lamivudine). ARV detection was strongly associated with female sex, pregnancy; age (>24 years), and study site (KwaZulu-Natal > Soweto > Tanzania and Zimbabwe), 
P<0.0001 for all comparisons. ARV detection was also more frequent in widowed compared to married or single adults (P=0.006) and in unemployed compared to employed 
adults (P=0.02). It was not associated with CD4 cell count, socioeconomic status or education level. ARVs were detected more frequently in the intervention communities 
compared to the control communities during the first 6 months of the survey (9/2009-3/2010; P=0.02). ARV detection increased over time in intervention communities (from 
22.3% in the first 6 months of the survey to 37.7% after 3/2011) and control communities (from 18% in the first 6 months of the survey to 32.4% after 3/2011).
Conclusions: The availability of a low-cost, high-throughput multi-drug assay allowed a population-level assessment of ARV use in this large clinical trial. This analysis identified 
demographic factors associated with ARV use and changes in ARV use over time. Increased ARV use in the control communities, which may have reflected increased HIV testing, 
referral to care, or access to ARV treatment, could have lowered HIV incidence, which may have impacted the results of this large intervention trial.

437LB  A Single Monotherapy Dose of MK-8591, a Novel NRTI, Suppresses HIV for 10 Days 
Evan Friedman1; Dirk Schuermann2; Deanne J. Rudd3; Sabrina Fox-Bosetti3; Sandra Zhang3; Martine Robberechts3; Andreas Hueser4; Daria J. Hazuda5; Marian Iwamoto6; Jay Grobler5; 
for the HIV Early Development Team  
1Merck & Co, Inc, Rahway, NJ, USA; 2Charité Rsr Organisation GmbH, Berlin, Germany; 3Merck & Co., Inc, Kenilworth, NJ, USA; 4Charité Universitätsmedizin Berlin, Germany, Rsr Hosp, Berlin, 
Germany; 5Merck & Co, Inc, West Point, PA, USA; 6Merck & Co, Inc, Kenilworth, NJ, USA 
Background: MK-8591 is a nucleoside reverse transcriptase translocation inhibitor (NRTTI) in early clinical development. MK-8591-triphosphate (TP), the active phosphorylated 
anabolite of MK-8591, exhibited protracted intracellular persistence in human and monkey peripheral blood mononuclear cells (PMBCs) in vitro. In preclinical experiments, 
MK-8591 administered once-weekly in an SIV rhesus macaque model demonstrated potent antiviral efficacy. Clinically, MK-8591-TP exhibited a half-life of ~150-160 hrs in human 
PBMCs with C168hr exceeding projected efficacious concentrations at doses of >10 mg.  A Phase 1b monotherapy proof-of-concept efficacy study is currently underway to assess 
the potential for once weekly oral dosing in the clinic.  The antiviral potency, human pharmacokinetics (PK), and physical properties of MK-8591 have the potential to open new 
paradigms for extended duration HIV treatment and prophylaxis approaches.  
Methods: In an open label study in HIV-1 infected subjects naïve to antiretroviral treatment (ART), subjects are being administered a single dose of MK-8591 across a range of 
doses.  Doses were chosen based on PK/PD simulations. Blood samples are being collected for viral load (VL), MK-8591 PK, and MK-8591-TP PK at prespecified time points up to 10 
days postdose. Following completion of Day 10 procedures, subjects are being offered standard of care ART. Safety, PK, and VL data from the 10-mg dose (N=6) are available.
Results: A single 10 mg dose of MK-8591 was associated with a rapid and robust reduction in VL. At 168 hours postdose, a mean (95% CI) placebo adjusted VL reduction of 1.67 
log10 (1.47, 1.87) was observed. Mean VL continued to decline through Day 10 with a mean reduction of 1.78 log10 (1.59, -1.98) and no evidence of recrudescence.  The 10-mg dose 
was generally well tolerated with a limited number of mild/moderate adverse experiences reported. MK-8591 plasma and MK-8591-TP PBMC PK were similar to previously reported 
data in healthy subjects.  
Conclusions: MK-8591 suppressed HIV replication for at least ten days when administered as a single 10 mg dose. The low dose and potent antiviral effect of MK8591 provides a 
platform for extended duration oral and parenteral formulations.
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438  Dolutegravir Pharmacokinetics in HIV-Infected Pregnant and Postpartum Women 
Nikki Mulligan1; Brookie M. Best1; Edmund Capparelli1; Alice Stek2; Emily Barr3; Elizabeth Smith4; Nahida Chakhtoura5; Jiajia Wang6; Sandra Burchett7; Mark Mirochnick8 
1Univ of California San Diego, San Diego, CA, USA; 2Univ of Southern California, Los Angeles, CA, USA; 3Univ of Colorado Anschutz Med Campus, Aurora, CO, USA; 4NIAID, NIH, Bethesda, MD, 
USA; 5Eunice Kennedy Shriver NICHD, Bethesda, MD, USA; 6Harvard Sch of PH, Boston, MA, USA; 7Children’s Hosp Boston, Boston, MA, USA; 8Boston Univ Sch of Med, Boston, MA, USA 
Background: Dolutegravir (DTG), an integrase strand transfer inhibitor, is metabolized by UGT1A1 and CYP3A4. It has not been studied in pregnant women or infants. This study 
described DTG exposure during pregnancy compared to postpartum and in infant washout samples after delivery.
Methods: IMPAACT protocol P1026s is an ongoing, nonrandomized, open-label, parallel-group, multi-center phase-IV prospective study of antiretroviral pharmacokinetics (PK) 
in HIV-infected pregnant women. Intensive steady-state 24 hour PK profiles of DTG 50 mg once-daily were performed during the 2nd trimester (2T), 3rd trimester (3T) and 6-12 
weeks postpartum (PP). Infant DTG washout samples were collected if birth weight > 1000 grams and there were no severe malformations or medical conditions. Dolutegravir 
was measured by validated LC-MS/MS with a quantitation limit of 0.005 mcg/mL. A two-tailed Wilcoxon signed rank test (α = 0.10) was employed for paired within-subject 
comparison. 
Results: Thirteen subjects from the United States were enrolled – 9 black, 3 white, 1 American Indian / Alaskan Native with a median 3T age of 32 years (range 22 – 40). DTG PK 
data were available for 5, 11 and 4 women in 2T, 3T and PP. PK parameters are represented as median (interquartile range) in the table below. AUC0-24 and C24h appeared to be lower 
in the 3T compared to PP, while clearance appeared to be higher, but no significant differences for any PK parameters were found in paired comparisons between 3T and PP (n = 4). 
Washout DTG PK data were available for 5 infants; elimination half-life was 35 hours (range 32 - 55). Viral load at delivery was < 50 copies/mL for 13 of 13 women (100%). Median 
infant gestational age at birth was 38.9 weeks. Thirteen of 13 infants were HIV-negative based on best available data.
Conclusions: DTG exposure may be lower in pregnancy compared to postpartum. Infant elimination half-life was over twice that of maternal subjects and historical non-pregnant 
adult controls. More PK, safety and outcome data in pregnant women are needed before DTG can be recommended for clinical use during pregnancy.

439  Rilpivirine Female Genital Tract Concentrations in Pregnant and Postpartum Women 
Mark Mirochnick1; Brookie M. Best2; Angela Kashuba3; Craig Sykes3; Amanda Schauer3; Jiajia Wang4; Alice Stek5; Elizabeth Smith6; Nahida Chakhtoura7; Edmund Capparelli2 
1Boston Univ Sch of Med, Boston, MA, USA; 2Univ of North California San Diego, San Diego, CA, USA; 3Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA; 4Harvard Sch of PH, Boston, 
MA, USA; 5Univ of Southern California, Los Angeles, CA, USA; 6NIAID, NIH, Bethesda, MD, USA; 7Eunice Kennedy Shriver NICHD, Bethesda, MD, USA 
Background: Genital tract (GT) concentration (conc) of antiretrovirals (ARVs) may play a key role in the success of oral ARVs used for PrEP in HIV uninfected women and for 
prevention of intrapartum MTCT in HIV infected pregnant women.  Female GT conc with chronic oral rilpivirine (RPV) dosing have not previously been described.  The impact of 
pregnancy on RPV ARV secretion into the female GT is unknown.  
Methods: International Maternal Pediatric Adolescent AIDS Clinical Trials (IMPAACT) Protocol 1026s (P1026s) is an ongoing, multicenter, non-blinded prospective study evaluating 
the pharmacokinetics of ARVs in pregnant HIV-infected women that included a cohort of pregnant women receiving RPV 25mg once daily as part of clinical care.  Plasma (PL) and 
cervicovaginal fluid (CVF) samples were collected predose and 1, 2 and 4 hours post dose during the 2nd trimester (2T), 3rd trimester (3T) and 6-12 weeks postpartum (PP).  RPV conc 
were measured using LC-MS/MS.  PL and CVF lower limit of quantitation (LLQ) were 5 and 2 ng/mL, respectively.  Area under the conc time curve (AUC) through 4 hours after dosing 
was estimated using the trapezoidal rule.   Pairwise comparisons for PL AUC, CVF AUC and their ratio within each subject between sampling periods were performed using a two-
sided Wilcoxon signed rank test with p < 0.05 considered statistically significant.  Median (IQR) summary statistics are reported.
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Results: RPV CVF and PL samples were collected from 24 US women (12 Black, 11 Hispanic, 1 White).  For all samples collected, RPV conc was 70.3 ng/mL (22.9-120.60) in CVF and 
92.0 ng/mL (48.9-147.4) in PL, and their ratio was 0.68 (0.28-1.38).  Samples were adequate to calculate CVF and PL AUC for 10 2T subjects, 17 3T subjects and 19 PP subjects. CVF 
and PL conc-time plots and AUCs for each sampling period are presented in the figure.  Compared to PP, CVF:PL AUC ratio was lower during 2T (p=.02) and 3T (p=.06).
Conclusions: These data demonstrate that with chronic oral RPV dosing, CVF RPV conc is similar to PL, and is likely to achieve inhibitory concentrations.  Our data also suggest that 
CVF conc of RPV may be greater during pregnancy than postpartum.

 

440  Nevirapine Dosing for Treatment in the First Month of Life 
Mark Mirochnick1; Karin Nielsen-Saines2; Jose H. Pilotto3; Philippa Musoke4; Avinash Shetty5; Katherine Luzuriaga6; Edmund Capparelli7  
1Boston Univ Sch of Med, Boston, MA, USA; 2Univ of California Los Angeles, Los Angeles, CA, USA; 3Hosp Geral de Nova Iguaçu, Rio de Janeiro, Brazil; 4Makerere Univ, Kampala, Uganda; 5Wake 
Forest Univ, Winston Salem, NC, USA; 6Univ of Massachusetts Med Sch, Worcester, MA, USA; 7Univ of California San Diego, San Diego, CA, USA 
Background: NVP clearance (CL) is low in term neonates and further decreased in preterm infants due to immaturity in CYP2B6 and CYP3A4 activity.  NVP autoinduces its own CL 
but the extent of autoinduction on immature enzyme systems is unknown.  While pharmacokinetic (PK) studies have been done to determine NVP dosing regimens for treatment 
of HIV infection (trough conc target 3.0 ug/mL) in infants after 1 month of life, NVP PK studies under age 1 month are limited to evaluations of dosing regimens for prophylaxis 
against HIV infection (trough conc target 0.1 ug/mL).  Population modeling of these PK data and simulations can be used to evaluate proposed NVP dosing regimens to achieve 
treatment target conc in term and late preterm infants (34-37 weeks gestation) from birth through 6 months of life.
Methods: We developed a NVP population PK model using NONMEM that incorporated data from 192 infants (1121 plasma NVP conc) from US, Africa and Brazil under age 1 yr in 5 
PACTG or HPTN protocols. Prematurity effects were estimated from the published literature (de Waal 2014).  Dosing regimens from birth through 6 months of age were evaluated 
using simulations. Simulated NVP doses included 6 mg/kg BID for term infants and 4mg/kg BID for 1 week followed by 6 mg/kg BID for late preterm infants.  Proposed PK target 
was NVP trough conc > 3.0 ug/mL.
Results: A one compartment model with first order absorption was used. CL was scaled allometrically and volume of distribution (Vd) was scaled linearly for weight. CL was 
modeled to mature exponentially with age.  Autoinduction of CL was modeled as a linear function of dose. The effects of prematurity and maturation of CYP2B6 and CYP3A4 
activity on NVP CL were imputed from published studies.  Ttypical CL (L/hr/kg) in term infants increased by nearly 6 fold from birth to 6 months due to maturation and by an 
additional 79% due to induction.  Final simulations used term infant doses of 6 mg/kg BID and late preterm infant doses of 4mg/kg BID for 1 week followed by 6 mg/kg BID.  In 
these simulations, the dosing regimens achieved NVP targ
Conclusions: NVP CL is low immediately after birth and increases dramatically over the 1st months of life.  Appropriate NVP dosing regimens in neonates must take into account 
the impact of maturation, auto-induction and prematurity on NVP CL.  The dosing regimens supported by these simulations and NVP PK in preterm infants are being studied in the 
IMPAACT 1115 and 1106 protocols.

441  Prediction of Infant Exposure to Maternal Drugs From Breast Milk Using PBPK Modeling 
Adeniyi Olagunju1; Rajith Kumar Reddy Rajoli1; Oluseye Bolaji2; David J. Back1; Saye Khoo1; Andrew Owen1; Marco Siccardi1  
1Univ of Liverpool, Liverpool, UK; 2Obafemi Awolowo Univ, Ile-Ife, Nigeria 
Background: Therapeutic drug use during lactation is widespread despite a paucity of data on breast milk excretion and the extent of breastfed infants’ exposure for many drugs. 
Physiologically-based pharmacokinetic (PBPK) modeling is increasingly used in paediatric studies, with significant regulatory support. Here we present for the first time the 
development and validation of a PBPK model to predict infant exposure to maternal therapeutic drugs through breast milk.
Methods: A bespoke breastfeeding model integrating a whole-body PBPK maternal model with a whole-body PBPK infant model was developed. The model included 
mathematical descriptions of system and drug-specific parameters regulating absorption, distribution, metabolism and excretion, and breastfeeding. Virtual populations of 
nursing mothers-infant pairs (n = 100 per infant age group: 10 days-1 month, 1-3 months, 3-6 months, and 6-12 months) were simulated. Simulated mothers received 600 mg 
efavirenz and infants were exclusively breastfed until 6 months. Suckling rate was assumed to be equal to milk production rate and was kept constant after 6 months to reflect 
mixed feeding. Pharmacokinetic parameters were obtained at steady state. Model building and simulation was conducted using SimBiology on MATLAB 2014b. Previously 
published clinical data on efavirenz in a cohort of nursing mother-infant pairs was used for model validation.
Results: Key anatomical and physiological parameter predictions were within 50% difference of available clinical data. The model adequately described efavirenz 
pharmacokinetics, with over 90% of all individual observed data points (n = 29) within the predictive interval. Compared with clinical data, all parameters were within 50% 
difference. Predicted versus observed breast milk AUC0-24, Cmax and Cmin were 78.2 (15.3-335) versus 68.5 (26.3-257) µg.hr/mL, 4.65 (1.15-18.0) versus 5.39 (1.43-18.4) µg/mL, and 
2.19 (0.283-13.0) versus 1.68 (0.316-9.57) µg/mL, respectively. Model-predicted infant efavirenz dose from breast milk and the resulting plasma concentrations were within 50% 
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difference of clinical data. The average infant plasma concentration was highest in 10 days to 1 month and lowest in 6 to 12 month old infants at 0.22 (0.061-0.77) and 0.12 (0.026-
0.60) µg/mL, respectively (Table 1).
Conclusions: The application of PBPK modeling creates opportunities for expanding our understanding of infant exposure to maternal drugs through breast milk.

 

442  Predicting Utility of Long-Acting Injectables in Paediatric Patients With PBPK Models 
Rajith Kumar Reddy Rajoli; David J. Back; Steve Rannard; Andrew Owen; Marco Siccardi 
Univ of Liverpool, Liverpool, UK 
Background: The use of long-acting (LA) ARVs in children and adolescents could be a valuable pharmacological option to simplify regimens, reduce drug costs and improve 
adherence. Dose optimisation in paediatric patients is complex and physiologically-based pharmacokinetic (PBPK) modelling represents a predictive tool to identify promising 
dosing strategies. The aim of this study was to simulate the pharmacokinetics (PK) of LA ARVs in children and adolescents and to identify optimal doses using PBPK modelling.
Methods: In vitro PK data for cabotegravir (CBV) and rilpivirine (RPV) were 
integrated into PBPK models using MATLAB, R2013b. The models were 
validated against available clinical data (800 mg CBV and 900 mg RPV) for 
the LA formulations in adults. Paediatric patients were simulated using 
a mathematical description of covariance between demographics and 
tissue size, expression of metabolic enzymes and processes regulating drug 
distribution. The weight band categories were selected according to the 
World Health Organisation recommendations. ARV PK was simulated for 
200 paediatric patients for each weight band following IM administration of 
LA CBV and RPV. LA doses were optimised to obtain Ctrough values above the 
protein-binding-corrected IC95 (PBIC95) or clinical cut-offs.
Results: The simulated PK parameters for a long-acting CBV and RPV in 
adults were in agreement with previously published clinical data. The mean 
values of AUC were 4467 vs. 5257 µg.h/ml, Cmax 3.3 vs. 3.54 µg/ml and Ctrough 
1.1 vs. 1.2 µg/ml for 800 mg CBV quarterly intramuscular administration. 
The mean values of AUC for 900 mg IM RPV monthly administration were 
74,420 vs. 91,087 ng.h/ml, Cmax 168 vs. 168.7 ng/ml and Ctrough 79.1 vs. 78.3 
ng/ml. The models predicted optimal ARV doses resulting in at least 95% of 
the patients achieving Ctrough over the cut-off values for quarterly or monthly 
administration of CBV or RPV, respectively (table 1).
Conclusions: These data suggest that existing LA nanoformulations may 
potentially be used in children and adolescents by adjusting the dose based 
on weight, thus broadening the usage of LA ARVs and providing alternative 
strategies for treatment simplification.
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443  Phenome-Wide Association Study (PheWAS) Using Data From ACTG Clinical Trial A5202 
Anurag Verma1; Yuki Bradford1; Shefali Verma1; Sarah Pendergrass2; Eric Daar3; Charles Venuto4; Gene D. Morse5; Paul McLaren6; Marylyn D. Ritchie1; David W. Haas7 
1The Cntr for Systems Genomics, Pennsylvania State Univ, University Park, PA, USA; 2Geisinger Hlth System, Danville, PA, USA; 3 Harbor Univ of California Los Angeles Med Cntr, Torrance, CA, 
USA; 4Univ of Rochester Med Cntr, Rochester, NY, USA; 5State Univ of New York at Buffalo, Buffalo, NY, USA; 6PH Agency of Canada, Winnipeg, MB, Canada; 7Vanderbilt Univ, Nashville, TN, USA 
Background: Clinical trials datasets likely contain as yet undiscovered genetic associations, some of which are context dependent. Phenome-wide association studies (PheWAS) 
explore whether human genetic polymorphisms (SNPs) are associated with any trait (phenotype) across the “phenome”. This pilot PheWAS used data from antiretroviral therapy 
(ART)-naïve subjects who were randomized to initiate ART regimens in AIDS Clinical Trials Group (ACTG) protocol A5202.
Methods: In A5202, 1858 HIV-infected subjects were randomized to tenofovir DF/emtricitabine or abacavir/lamivudine, with either atazanavir/ritonavir (ATVr) or efavirenz (EFV). 
We analyzed phenotypes across 4 clinical domains: immunology derived from CD4 counts; virology derived from HIV-1 RNA data (<200 copies/mL); metabolism derived from 
fasting LDL cholesterol and triglycerides (TG); and pharmacology derived from EFV and ATV pharmacokinetics (PK). From these, we derived 774 phenotypes based on context at 
baseline (sex, race/ethnicity, age category, randomized ART regimen, individual ART drug, HIV RNA, CD4 count, and body mass index strata). We considered absolute values and 
change from baseline. Using Illumina Human1M-Duo data from 1181 subjects we imputed ~5.8 million SNPs, from which we assessed for association with 2374 SNPs in 761 genes. 
These SNPs were selected from PharmGKB based on published association with any drug. Statistical models with ≥100 subjects excluded SNPs with minor allele frequency (MAF) 
<0.05, and models with <100 subjects excluded SNPs with MAF <0.10. Analyses controlled for age, sex, and 3 principal components. By permutation testing, the majority of SNP-
phenotype associations with p<1.5x10-4 were not by chance alone.
Results: Within each domain, we observed SNP-phenotype pairs with p<1.5x10-4. Some associations were not unexpected, including CYP2B6 rs3745274 with EFV PK phenotypes 
(p=1.1x10-28), APOE rs7412 with LDL phenotypes (p=2.9x10-10), and rs17482753 (near LPL) with TG phenotypes (p=2.3x10-6). We also observed potentially novel associations, such 
as rs1799964 (near TNF) with CD4 counts (p=2.0x10-6), ABCC4 rs57270423 with ATV PK (p=2.9x10-5), and CDKN2B-AS1 rs7865618 with HIV RNA control (p=6.2x10-7).
Conclusions: PheWAS efficiently identified both expected and potentially novel SNP-phenotype associations across multiple clinical domains in a large, randomized clinical trial. 
These results encourage continued application of PheWAS to HIV clinical trials datasets.

444  Effect of CYP2B6 Gene Variants on Levonorgestrel PK When Combined With EFV-Based ART 
Megan Neary1; Mohammed Lamorde2; Adeniyi Olagunju1; Kristin M. Darin3; Pauline Byakika-Kibwika4; Concepta Merry4; David J. Back1; Marco Siccardi1; Andrew Owen1; 
Kimberly K. Scarsi5 
1Univ of Liverpool, Liverpool, UK; 2Infectious Diseases Inst, Makerere Univ, Kampala, Uganda; 3Northwestern Univ, Chicago, IL, USA; 4Makerere Univ Coll of Hlth Scis, Kampala, Uganda; 
5Univ of Nebraska, Omaha, NE, USA 
Background: The subdermal levonorgestrel (LNG) implant is a highly effective and desirable method for contraception. Our group described a significant drug interaction 
between LNG and efavirenz (EFV)-based antiretroviral therapy (ART), resulting in suboptimal LNG concentrations and a high rate of unintended pregnancy. Herein we describe the 
association between pharmacogenetic variants and LNG pharmacokinetic (PK) parameters in these study participants.<
Methods: In this prospective PK evaluation of HIV-infected Ugandan women receiving EFV-based ART (n=20), a LNG implant was inserted at study entry and a whole blood 
sample was collected for pharmacogenetic analysis. At each study visit over 48 weeks, a plasma sample was collected to assess LNG and mid-dose EFV PK. The primary endpoint 
was LNG PK at week 24. Follow-up was interrupted for 9 subjects between weeks 36-44 after 3 pregnancies were identified. LNG and EFV concentrations were analysed by a 
validated LC-MS/MS and HPLC method, respectively. SNPs in CYP2B6 (rs3745274, rs28399499, rs4803419), CYP2A6 (rs28399433, *9B rs8192726), NR1I2 (rs2472677) and NR1I3 
(rs2307424, rs3003596) were analysed using TaqMan assays. Associations between patient genotype and LNG PK were determined through univariate and backwards multivariate 
linear regression.
Results: All women were Black African and received EFV for a median of 10 (range 5-66) months prior to entry. Allele frequencies for associated SNPs in CYP2B6 (rs3745274, 
516G>T; rs4803419, C>T) are described in Table 1. CYP2B6 rs4803419 (X2=20.62, P=<0.001) and NR1I3 rs2307424 (X2=12.36, P=<0.001) were not in Hardy-Weinberg equilibrium, 
which compromises their interpretation. The presence of a T allele for CYP2B6 rs3745274 was associated with lower log10 LNG Cmax (P=0.02, β=-0.20). The presence of a T allele for 
CYP2B6 rs4803419 was associated with lower log10 LNG AUC0-24wk (P=0.006, β=-0.18) and log10 LNG AUC0-last (P=0.007, β=-0.25). LNG and EFV PK results summarized by CYP2B6 
variant are presented in Table 1. No other genetic associations were observed; however, the sample size was too low to robustly assess the CYP2B6 983T>C variant (rs28399499).
Conclusions: These data demonstrate that pharmacogenetic variations in CYP2B6 influence LNG pharmacokinetics when combined with EFV-based ART. This supports the need 
for further investigation in a larger population to assess whether a pharmacogenetic approach could be used to identify patients on EFV who are at highest risk of suboptimal LNG 
concentrations.

 

445  Transporter Genetics and TFV-DP/FTC-TP Cellular Pharmacology In Vivo 
Sharon M. Seifert1; Xinhui Chen2; Carolyn W. Clayton3; Taylor Alford1; Amie L. Meditz4; Jose R. Castillo-Mancilla5; Lane R. Bushman5; Christina Aquilante1; Samantha MaWhinney3; 
Peter L. Anderson5 
1Univ of Colorado Skaggs Sch of Pharm and Pharmaceutical Scis, Aurora, CO, USA; 2Univ of Colorado, Aurora, CO, USA; 3Colorado Sch of PH, Aurora, CO, USA; 4Beacon Cntr for Infectious 
Diseases, Boulder, CO, USA; 5Univ of Colorado, Denver, CO, USA 
Background: The intracellular anabolites, tenofovir-diphosphate (TFV-DP) and emtricitabine-triphosphate (FTC-TP), exhibit high inter-individual variability in vivo, but the 
sources of this variability have not been fully elucidated. The purpose of this study was to assess the association between single nucleotide polymorphisms (SNPs) in candidate 
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membrane transporters (MDR1; MRP2, 4, 7; OAT1; NPT1; ENT1, 3; CNT2, 3) with the intracellular concentrations of TFV-DP and FTC-TP in peripheral blood mononuclear cells (PBMC) 
and red blood cells (RBC).    
Methods: HIV-negative and HIV-positive participants were enrolled in a pharmacokinetic (PK) study of daily TFV/FTC (plus efavirenz in HIV-positive) over 30 days. This analysis 
focused on day 30 PK. Human genomic DNA samples were genotyped for 19 SNPs using PCR-pyrosequencing methods. Blood was collected at 1, 2, 4, 8, and 24 hours and Css(ave) 
was determined for PBMC with non-compartmental methods (AUC(0-24)/tau). For RBC, the 2 hour post-dose sample was used for the analyses. Associations were evaluated 
graphically to determine grouping for heterozygotes. PK outcomes were log transformed for normality. T-tests were used for univariate analyses with no adjustment for multiple 
comparisons. For PK outcomes that demonstrated significance (p<0.05) in the univariate analysis, multivariable linear regression was utilized to adjust for race.
Results: Day 30 data were available from thirty-one adults (19 men, 13 HIV-positive). In univariate analysis, significant relationships were identified between CNT2 and ENT3 with 
TFV-DP, and MDR1 with FTC-TP(Table). After adjusting for race, TFV-DP in PBMC was 24% lower (95% CI: 5.1%,38.8%; p=0.025), 27% lower (7.0%,43.3%; p=0.013), and 26% lower 
(1.3%,44%; p=0.041) in CNT2_ rs1060896, CNT2_rs11854484, and ENT3_ rs1099976 homozygous variant carriers, respectively; TFV-DP in RBC was 46% higher (7.6, 99.1;p=0.017) 
according to ENT1_ rs324148 variant carriage; and FTC-TP was 24% higher (5.1%, 38.8%; p=0.017) in those with 0 or 1 copies of the MDR1 (1236/2677/3435)-CGC haplotype versus 
2 copies of the CGC haplotype. 
Conclusions: This study found novel associations between TFV-DP in PBMC and RBC with SNPs in CNT2, ENT3 and ENT1, respectively, as well as SNPs in MDR1 for FTC-TP. We 
hypothesize that polymorphisms in these transporters are a source of PK variability for TFV-DP and FTC-TP in PBMC and RBC in vivo, and that accurate prediction of individual PK will 
require accounting for these pharmacogenetic profiles. 

 

446  CYP2B6 Genotype Effects on Neurocognitive Impairment in HIV+ Patients on Efavirenz 
Qing Ma1; Jennifer Iudicello2; Xia Liu3; Donald Franklin2; Igor Grant4; Robert Heaton4; Fujie Zhang3; Scott R. Letendre2; for the CHARTER and China neuroAIDS Study Groups 
1Univ at Buffalo, State Univ of New York, Buffalo, NY, USA; 2Univ of California San Diego, San Diego, CA, USA; 3China CDC, Beijing, China; 4Univ of California San Diego, La Jolla, CA, USA 
Background: Blood-brain barrier active efflux transporters of the ATP-binding cassette (ABC) gene family and CYP enzymes are involved in distribution and elimination of 
antiretroviral drugs in the brain and periphery. Single nucleotide polymorphisms (SNPs) in CYP2B6 and ABCB1 have been associated with peripheral exposure of efavirenz.  The 
impact of genetic profiles of transporters and CYP2B6 on central nervous system (CNS) exposure of efavirenz or on neurocognitive (NC) performance has not been assessed.
Methods: Adult HIV-positive patients receiving efavirenz (EFV)-containing cART for at least six months (n=44 from CHARTER, n=23 from China neuroAIDS) were included.  Single 
random plasma or paired plasma and CSF samples were collected and analyzed using LC/MS-MS methods.  Standardized comprehensive neurocognitive testing was performed.  
SNPs in the following genes were extracted from an SNP array: ABCB1, ABCC4, and CYP2B6.  Results are expressed as median and interquartile range (IQR).
Results: The median EFV plasma and CSF concentrations were 2335 ng/mL (1707-3510) and 13.6 ng/mL (5.9-19.1), respectively.  CSF-to-plasma ratios ranged from 0.00003 to 
0.073 (median 0.0053, IQR 0.0023-0.0082).  CSF concentrations significantly correlated with plasma levels (Pearson rho = -0.28, P = 0.04).  ABCB1 3435 C>T (rs1045642) had no 
significant impact on CSF concentrations [TT 12.9 (4.96-18.5) vs. CC/CT 13.8 (10.7-15.5) ng/mL, p = 0.391].  CYP2B6 516G>T (rs3745274) TT carriers had significantly higher plasma 
and CSF concentrations [TT 27.2 (12.6-33.6), GT 15.6 (2.63-20.3), GG 7.45 (3.27-19.3) ng/mL, p = 0.047].  Significantly higher incidence of global neurocognitive impairment was 
noted among CYP2B6 TT carriers (81% vs. 26%, p=0.02). 
Conclusions: The interpatient variability of CNS exposure of EFV is large.  CYP2B6 516G>T is associated with plasma and CSF concentrations as well as global neurocognitive 
impairment, suggesting the relationship between genetic factors and CNS exposure may be one of the underlying mechanisms for the development of NC impairment.  

447  Multispecies ARV Distribution in Intestinal Tissue by Mass Spectrometry Imaging (MSI) 
Elias P. Rosen1; Corbin Thompson1; Craig Sykes1; Lourdes Adamson2; Michelle Mathews1; Yuri Fedoriw1; Paul Luciw2; J. Victor Garcia1; Ramesh Akkina3; Angela Kashuba1  
1Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA; 2Univ of California Davis, Davis, CA, USA; 3Colorado State Univ, Fort Collins, CO, USA 
Background: Methods to accurately evaluate drug distribution within tissues are needed to design effective eradication strategies. Here, we characterize the spatial distribution 
of emtricitabine (FTC), tenofovir (TFV), and raltegravir (RAL) within the upper and lower intestine (ileum and colorectum) and evaluate differences between ARV accumulation in 
three animal models for HIV infection using MSI.
Methods: Iliac (IL) and colorectal (CR) tissue was removed at necropsy from uninfected rhesus macaques (NHP, n=3) and from two humanized mouse models (BLT, n=3; hu-
HSC-Rag, n=3) dosed to steady-state with FTC+TFV+RAL. MSI of snap frozen cryosections (10mm) were analyzed using an infrared matrix-assisted laser desorption electrospray 
ionization (IR-MALDESI) source.  Response was calibrated by ARV standards on blank tissue, with a limit of detection of 250 fg/voxel (24 ng/g tissue). Serial sections of tissue 
were utilized to validate MSI results by LC-MS/MS, and stained to correlate observed ARV response with CD3, CD4, and CD8+ cells). LC-MS/MS concentrations are reported in 
micrograms/g tissue.
Results: All ARVs were observed to penetrate NHP intestinal tissues, increasing in concentration from FTC to TFV to RAL for both IL (1.0±1.0, 2.2±1.2, 6.5±4.8, respectively) and 
CR (2.8±2.6, 4.0±3.7, 71.4±9.2, respectively). Relative to plasma, tissue concentrations for FTC, TFV, and RAL were 3.7±1.1, 3.4±0.6, 3.8±0.2 log units higher, respectively, in IL 
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and 4.8±0.9, 3.8±0.7, 6.3±0.7 log units higher, respectively, in CR. Heterogeneous drug exposure was seen by MSI, with highest accumulation for FTC, TFV, and RAL in the mucosa 
and lamina propria of the IL and CR,  corresponding to high density of CD3+, CD4+, and CD8+ T cells. Only TFV was detected in BLT (IL: 2.5±1.5; CR: 3.0±1.9) and hu-HSC-Rag (IL: 
11.4±10.3; CR: 60.0±26.2). IL and CR concentrations were 2.8±0.9 and 3.0±1.9 log units higher than plasma, respectively, for BLT and were 4.4±0.9 and 6.4±0.5 log units higher 
than plasma for hu-HSC-Rag. MSI quantitative response was similar to LC-MS/MS.
Conclusions: This study is the first to map the biodistribution of multiple ARVs across intestinal tissue from different animal models. Observed differences in tissue concentrations 
cannot be extrapolated solely from plasma. By differentiating and quantifying ARV exposure within and across compartments, IR-MALDESI MSI can provide key information to 
evaluate ARV penetration into putative reservoir tissues and guide selection of optimal interspecies scaling of therapy.

 

448  Single-Dose Maraviroc Provides High Drug Levels in All Sites: No Gender Differences 
Julie Fox1; JuanManuel Tiraboschi1; Laura J. Else2; Carolina Herrera3; Deidre Egan2; Alieu Amara2; Akil Jackson4; Robin Shattock3; David J. Back2; Saye Khoo2; Marta Boffito4  
1Guys and St Thomas’ NHS Fndn Trust, London, UK; 2Univ of Liverpool, Liverpool, UK; 3Imperial Coll London, London, UK; 4Chelsea and Westminster Hosp NHS Fndn Trust, London, UK 

Table	  1:	  Drug	  levels	  over	  a	  72h	  duration	  following	  single	  oral	  dosing	  of	  Maraviroc	  300mg	  

	   Correlation	  
with	  plasma	  
R2	  	  

Duration	  
levels	  above	  

MEC	  (hours)	  

Cmax	  (4hr)	  
compartment-‐

to-‐	  plasma	  
ratio	  

Cmax	  
compared	  

to	  plasma	  

72h	  level	  
compared	  

to	  plasma	  

AUC	  Ratio	  

Compartment	  
to	  plasma	  

Plasma	   -‐	   8	   	   -‐	   -‐	   	  

Saliva	  

(Males)	  

Saliva	  
(Females)	  

0.8149	  

0.7687	  

0	  

4	  

0.2	  	  

0.17	  	  

4.6x	  lower	  

5.8x	  lower	  

<LLQ	  

1.3x	  higher	  

0.22	  

0.2	  

urethra	   0.2442	   60	   116	  	   116x	  higher	   1.7x	  higher	   157.7	  

VF	  (Swab)	   0.2955	   12	   2.6	   2.6x	  higher	   24x	  higher	   3.6	  

VF	  (Aspirate)	  0.0927	   6	   0.4	   2.5x	  lower	   12x	  higher	   1.24	  

VT	   0.66	   24	   3.6	   3.6x	  higher	   26x	  higher	   4.55	  

RF	  (Males)	  

RF	  (Females)	  

0.0058	  (NS)	  

0.00007(NS)	  

72	  

72	  

99	  

102	  

99x	  higher	  

102x	  higher	  

718x	  higher	  

13754x	  
higher	  

427.1	  

470.2	  

RT	  (Males)	   0.114	   72	   9.7	   9.7x	  higher	   60x	  higher	   31.8	  

	  

Background: Oral pre-exposure prophylaxis (PrEP) is an effective prevention 
strategy against HIV-1 transmission. All completed PrEP clinical trials have 
tested ARV acting post-viral entry in the target cell. Maraviroc (MVC) showed 
no protection ex vivo following stat dosing [CROI 2105] and daily dosing studies 
are ongoing. Understanding the drugs levels achieved by stat dosing which 
failed to show ex vivo protection will help to inform future clinical trials of daily 
or “on demand” MVC PrEP.
We present results of a PK dosing study of single oral dose MVC 300mg in all 
HIV exposure compartments and compare men and women, in a phase 2, 
multi-site, open label, randomised controlled clinical trial.
Methods: 56 healthy adult female (n=26) and male participants (n=30) 
were randomized to a control arm (Arm A n=6 with tissue samples taken at 
two time points one month apart) or to one of 4 intervention arms (n=12 per 
arm) where a single oral MVC 300 mg dose was taken at two time points prior 
to sampling, one month apart (Arm B: first sampling 2 h post first dose and 
second sampling 24 h post second dose; Arm C: 4 h and 36 h; Arm D: 6 h and 48 
h; Arm E: 12 h and 72 h). Sampling to determine MVC concentrations included 
blood, saliva and rectal fluid (RF) for all subjects. In addition, men provided 
a urethral swab and rectal tissue (RT) and women provided cervico-vaginal 
fluid (VF) and vaginal tissue (VT).  MVC drug concentrations were measured by 
validated LC-MS/MS.
Results: MVC Cmax was reached within 4 hours in all compartments, and 
exceeded suggested MEC (25 ng/ml). The highest Cmax level was in urethra 
(median 4 hr compartment-to-plasma ratio =116), RF (99 males and 102 
females), RT (9.7 males), VT (3.6) and vaginal fluid (2.6):  only saliva (0.22 
males and 0.17 females) levels were lower than plasma at Cmax. MVC concentrations remained above the MEC of 25ng/ml until the following times: saliva (2h ), VF 12h, plasma 8h, 
VT 24h, urethra 60h, RF >72h, RT >72h. All drug levels were above EC90 of 0.5ng/ml for 72 h except saliva; most samples were <0.4 ng/ml at 72 h).
At 72 h drug concentrations in compartments were higher than plasma: saliva (males 2 0.617) correlated in males and VF swab and VT (0.182) correlated in females.
Conclusions: MVC concentrations greater than the EC90 occurred in multiple sites of HIV acquisition after  single oral 300mg MVC. This suggests that MVC may be a suitable 
candidate for PrEP. However, the lack of inhibition in rectal and vaginal tissue previously reported suggests that either the ex 
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449  PK of FTC, TFV and 3TC in Ugandan and Nigerian Breastfeeding Mother-Infant Pairs 
Catriona J. Waitt1; Adeniyi Olagunju1; Shadia Nakalema2; Isabella Kyohaire2; Andrew Owen1; Mohammed Lamorde2; Saye Khoo1  
1Univ of Liverpool, Liverpool, UK; 2Infectious Diseases Inst, Makerere Univ, Kampala, Uganda 
Background: Under WHO Options B and B+, increasing numbers of HIV-positive women receive 
antiretroviral therapy (ART) during breastfeeding. The pharmacokinetics (PK) of nucleoside reverse 
transcriptase inhibitors (NRTIs) to breastfed infants are incompletely understood. We present intensive PK 
profiles of emtricitabine (FTC), tenofovir (TFV) and lamivudine (3TC) in maternal plasma (MP), breast milk 
(BM) and infant plasma (IP) from Ugandan and Nigerian cohorts.
Methods: Breastfeeding mothers receiving a once-daily efavirenz or nevirapine-based ART regimen were 
enrolled, together with their exclusively breastfed infants. Paired dried blood spots (DBS; maternal and 
infant) and dried breast milk spots (DMS) were collected pre-dose and serially up to 12 h post-dose. All three 
NRTIs were quantified using a validated simultaneous LC-MS/MS assay. Non-compartmental PK analysis was 
performed using WinNonLin and milk-to-plasma (M:P) ratios were calculated arithmetically.
Results: 21 Ugandan and 27 Nigerian mother-infant pairs were enrolled.  Populations were similar for mean 
maternal age (30 years) and weight (60 Kg), and infant age (100 days) and weight (6 Kg). Tmax of FTC was 4 h 
in MP and 5.1 h in BM, reaching median Cmax of 493 (IQR 467-627) and 933 (716-1238) ng/mL, respectively. 
The AUC0-12 of FTC was 2492 (511-3260) and 4134 (824-7286) ng.h/mL  in MP and BM, with a M:P AUC ratio of 
2.13 (SD 1.77). FTC was detected in 18.7% of exposed infants with a median concentration of 18.5 (SD 3.4) 
ng/mL. TFV had a Tmax of 1 h in MP and 4 h in BM, reaching Cmax of 186 (109-240) and 7.3 (5.5-9.6) ng/mL in 
these compartments, respectively. The AUC0-12 was 1014 (738-1394) and 41.5 (23.2-56.1) ng.h/mL in MP and 
BM, giving a M:P AUC ratio of 0.034 (SD 0.09). No infant had measurable TFV. 3TC had a Cmax of 991 (574-1129) 
ng/mL in MP and 572 (386-710) ng/mL in BM. The AUC0-12 of 3TC in MP and BM was 3916 (2985-6780) and 
4001 (1951-4577) ng.h/mL, respectively, with a M:P AUC ratio of 1.02 (SD 0.79).  3TC was detectable in 41% 
of exposed infants with a median concentration 16.4 (SD 8.5) ng/mL. 
Conclusions: This is the first report of full PK profiles of FTC and TFV in plasma and BM of breastfeeding 
mother-infant pairs, indicating higher concentration of FTC in BM compared to MP but transfer to IP only in 
a minority. TFV is measurable in BM but is not detectable in IP. Consistent with previous studies, 3TC levels in 
BM were comparable to MP with transfer to IP in almost half the infants.

 

450  Multispecies Differences in Drug Transporter Expression and Localization in GI Tissue 
Corbin Thompson1; Elias P. Rosen1; Paige Charlins2; Leila Remling-Mulder2; Martina Kovarova1; Yuri Fedoriw1; Paul Luciw3; J. Victor Garcia1; Ramesh Akkina2; Angela Kashuba1  
1Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA; 2Colorado State Univ, Fort Collins, CO, USA; 3Univ of California Davis, Davis, CA, USA 
Background: HIV replication may persist during treatment within tissue reservoirs, including the gastrointestinal (GI) tract. Differences in drug transporter expression and 
localization may alter ARV exposure and confound the ability to translate study results between animal models, and to humans. Here, we characterize the expression and 
localization of transporters relevant to ARVs in 3 animal models.
Methods: Three cohorts of uninfected animals (rhesus macaques (NHP, n=3); humanized mice (BLT, n=6 and hu-HSC-Rag, n=18)) were dosed to steady-state with a combination 
of ARVs including tenofovir (TFV), emtricitabine (FTC), and raltegravir (RAL). Ileum and rectum were collected at necropsy and analyzed for gene (qPCR) and protein (Western blot) 
expression and localization (immunohistochemistry (IHC)) of ARV efflux (ABCB1, ABCG2, ABCC1, ABCC2, and ABCC4) and uptake (SLC29A1, SLCO2A1, SLC22A3) transporters. Tissue 
concentrations were analyzed by LC-MS and normalized to plasma. Species comparisons were performed using ANOVA. Data are reported as mean fold expression vs GAPDH.
Results: In the ileum, gene expression differed significantly between BLT and hu-HSC-Rag mice for ABCB1 (5.02 vs 23.4 x 10-4;p=0.005), ABCC2 (0.11 vs 0.19;p=0.01), and ABCC4 
(4.56 vs 1.91 x 10-6;p=0.005). Protein expression did not differ between these 2 models (p>0.05). Iliac NHP gene expression was increased over mouse for ABCB1 & ABCC4 (1.7 & 3.3 
log;p<0.01) and decreased for SLC22A3 (3.2 log;p<0.01). In the colorectum, gene differences were again observed between BLT and hu-HSC-Rag mice for ABCB1 (2.08 vs 26.3 x 10-

4;p<0.001), SLC29A1 (0.07 vs 0.04;p=0.019), and ABCG2 (0.11 vs 0.05;p=0.001). No interspecies differences were seen. In all species, IHC showed MDR1 localization on the luminal 
surface of ileac and rectal mucosa and a lack of MRP2 expression. hu-HSC-Rag TFV tissue concentrations were 13 & 8-fold greater than BLTs and NHPs (p<0.05).
Conclusions: This is the first study comparing the expression and localization of these transporters across animal models. Observed variability in expression suggests model-
dependent ARV tissue penetration (e.g. decreased ABCB1 and increased ABCC4 expression in BLT mice explain the observed decrease in TFV exposure). Multi-log increases in ABCB1 
expression between NHP and mice may impact the disposition of many ARVs that use ABCB1 for transport (e.g. TFV and RAL). Ultimately, these data can be coupled with ARV 
exposure data to inform inter-species drug scaling for targeting HIV reservoirs.

451  Antiretroviral Use and Implications for DAA Therapy in HIV/HCV Coinfection 
Marianne Martinello1; Gregory J. Dore1; Jasmine Skurowski1; Rohan I. Bopage2; Robert Finlayson3; David Baker4; Mark Bloch5; Gail V. Matthews1  
1Kirby Inst, Univ of New South Wales, Sydney, Australia; 2The Albion Cntr, Sydney, Australia; 3Taylor Square Private Clinic, Sydney, Australia; 4East Sydney Doctors, Sydney, Australia; 
5Holdsworth House Med Practice, Sydney, Australia 
Background: Interferon-free directly-acting antiviral (DAA) regimens for HCV provide a major advance in clinical management, including in HIV/HCV co-infection.  Drug-drug 
interactions (DDI) with combination antiretroviral therapy (cART) will require consideration.  The aim of this analysis was to characterise the cART regimens in HIV/HCV co-infected 
individuals and their suitability for co-administration with the following DAA HCV regimens: sofosbuvir/ledipasvir, paritaprevir/ritonavir/ombitasvir and dasabuvir, grazoprevir/
elbasvir and sofosbuvir plus daclatasvir.
Methods: CEASE-D is a prospective cohort of HIV/HCV co-infected individuals in Sydney, Australia.  This analysis included all individuals enrolled between July 2014 and August 
2015 (n=191). The primary endpoint was the proportion of individuals receiving suitable cART for co-administration with approved or investigational (Phase III) interferon-free 
DAA regimens.  
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Results: In individuals receiving cART with HCV genotype (GT) 1 and 4 (n=92), no clinically significant DDI were expected in 41% with sofosbuvir/ledipasvir, 25% with paritaprevir/
ritonavir/ombitasvir plus dasabuvir, 37% with grazoprevir/elbasvir and 61% with sofosbuvir plus daclatasvir.  DDIs requiring DAA or antiretroviral dose adjustment or additional 
monitoring for toxicity were noted in 34% with sofosbuvir plus daclatasvir, 7% with paritaprevir/ritonavir/ombitasvir plus dasabuvir and 26% with sofosbuvir/ledipasvir.  Contra-
indicated antiretroviral agents were noted in 47% with paritaprevir/ritonavir/ombitasvir plus dasabuvir and 45% with grazoprevir/elbasvir, but only 5% with sofosbuvir/ledipasvir 
and 0% with sofosbuvir plus daclatasvir.  In individuals receiving cART with HCV GT 2 or 3 (n=45), no clinically significant DDI were expected in 67% and DDI requiring DAA dose 
adjustment were noted in 33% with sofosbuvir plus daclatasvir, allowing co-administration in 100%.  
Conclusions: Potential DDIs will impact on DAA prescribing in HIV/HCV co-infection.  HCV infection can be safely and successfully treated provided DDI are recognised and 
managed appropriately.  

452  Real-Life Renal Safety of Boosted TDF in HIV/HCV Patients on SOF/LDV 
M.J. Vivancos-Gallego; A. Moreno; María Jesús Pérez-Elias; A. Díaz de Santiago; Carmen Quereda-Rodriguez; J.L. Casado; Sara Bañón; M. Sánchez-Conde; M.L. Mateos; Santiago 
Moreno  
Hosp Universitario Ramón y Cajal, Madrid, Spain 
Background: Ledipasvir increases tenofovir (TDF) exposures. In individuals taking EVG/COBI/TDF/FTC or TDF with a ritonavir (RTV)-boosted HIV PI, higher TDF exposures may 
increase the risk of renal toxicity. 
Methods: To evaluate the renal safety of 12 or 24 weeks of Sofosbuvir/Ledispasvir (SOF/LDV), according to boosted TDF exposure, in a cohort of 159 HIV/HCV co-infected patients at 
a tertiary center in Madrid (Spain). We included all consecutive patients with complete renal function and overall safety follow-up data during therapy.
Results: From March 2015, 159 patients started SOF/LDV. HAART included TDF/FTC in 53 (33%); of them, 35 (66%) patients did not receive a boosted TDF regimen, whereas a 
“boosted TDF” regimen was used in 18 (34%): EVG/COBI/FTC/TDF in 10 (55%), FTC/TDF plus a RTV-boosted PI in 7 (39%), and simultaneous EVG/COBI/FTC/TDF and darunavir in one 
(5%).
At baseline there were no significant differences with respect to demographic data, genotype or HCV viral load, eGFR (CKD-EPI), or % of subjects with eGFR<70mil/min. Of note, 
more patients on boosted TDF received a 24w course of SOF/LDV (28% vs 0%, p=0.005).
During therapy we did not find significant differences in Creatinine or eGFR between both groups, nor in the rates of eGFR<70ml/min at the end of SOF/LDV: 2 patients (6%) in the 
non-boosted TDF group vs 3 patients (17%) in the TDF-boosted group (p=0.32). None of the 53 patients on TDF reached eGFR below 50ml/min, and only one patient on boosted-
TDF (5%) stopped TDF due to renal impairment after 74 days of therapy (eGFR 56 ml/min).
Conclusions: In our “real life” population, SOF/LDV did not significantly worsen renal function in patients on “boosted TDF” (EVG/COBI/FTC/TDF or TDF with a RTV-boosted HIV PI).

 

453  Interactions Between ABT-493 Plus ABT-530 Combination and Rilpivirine or Raltegravir 
Matthew P. Kosloski1; Sandeep Dutta1; Bifeng Ding1; Stanley Wang2; Jens Kort1; Wei Liu1; Rajneet K. Oberoi1  
1AbbVie Inc, North Chicago, IL, USA; 2AbbVie Inc, Redwood City, CA, USA 
Background: ABT‐493 (protease inhibitor discovered by AbbVie and Enanta) and ABT‐530 (NS5A inhibitor) are direct acting antivirals developed as a combination regimen 
for treatment of chronic hepatitis C virus genotype 1‐6 infection. Rilpivirine, a non‐nucleoside reverse transcriptase inhibitor (NNRTI), and raltegravir, a HIV‐1 integrase 
inhibitor are often used with other antiretroviral agents in the HIV‐HCV co‐infected population. Phase 1 drug‐drug interaction (DDI) studies were conducted to evaluate 
pharmacokinetics,tolerability, and safety of ABT‐493 + ABT‐530 co‐administered with rilpivirine or raltegravir.
Methods: Both rilpivirine and raltegravir DDI studies utilized open label, randomized, multiple‐dose, non‐fasting study designs. In each study, healthy adult subjects received 
ABT‐493 300 mg QD + ABT‐530 120 mg QD and rilpivirine 25 mg QD (N=24) or raltegravir 400 mg BID (N=12) alone or in combination.
Intensive pharmacokinetic assessments were performed for ABT‐493, ABT‐530, rilpivirine, and raltegravir on multiple days throughout the study. Effects of ABT‐493 + ABT‐530 on 
rilpivirine or raltegravir pharmacokinetics and vice versa were assessed by a repeated‐measures analysis using SAS. Safety was evaluated via assessment of adverse events, vital 
signs, ECGs and clinical laboratory tests.
Results: Coadministration with multiple ABT‐493 and ABT‐530 doses increased rilpivirine Cmax and AUCinf by 105% and 84%, respectively, relative to rilpivirine alone; raltegravir 
Cmax and AUC12 were increased by 34% and 47%, respectively, relative to raltegravir alone. ABT‐493 and ABT‐530 exposure following multiple QD doses, as determined by Cmax and 
AUC24, were similar when coadministered with rilpivirine or Raltegravir relative to administration of ABT‐493 + ABT‐530 alone (≤13% difference). All adverse events were mild in 
severity and assessed as not related to study drugs. No clinically significant vital signs, ECG or laboratory measurements were observed during the course of each study.
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Conclusions: ABT‐493 and ABT‐530 exposure were not affected by rilpivirine or raltegravir. ABT‐493 + ABT‐530 increased rilpivirine and raltegravir exposures. Consistent with 
rilpivirine and raltegravir label recommendations for other drugs with similar magnitude of exposure increase, no dose adjustment is needed when ABT‐493 and ABT‐530 are 
coadministered with rilpivirine or raltegravir.

 

454  Pharmacokinetics of Dolutegravir and Rilpivirine in Combination With SMV and SOF 
Marco Merli1; Laura Galli2; Letizia Marinaro3; Alexandra Ariaudo3; Emanuela Messina4; Caterina Uberti Foppa2; Antonella Castagna2; Adriano Lazzarin4; Stefano Bonora3; Hamid Hasson4  
1Vita-Salute San Raffaele Univ, Milan, Italy; 2San Raffaele Scientific Inst, Milan, Italy; 3Univ of Turin, Turin, Italy; 4Vita-Salute Univ, San Raffaele Scientific Inst, Milan, Italy 
Background: Anti-HCV treatment with direct-acting antivirals (DAAs)-based regimens is a priority in HIV/HCV co-infected patients (pts) with advanced liver disease. We 
evaluated plasma through concentration of dolutegravir and rilpivirine (DTG-RPV) used in combination with simeprevir plus sofosbuvir (SMV-SOF) in HIV/HCV co-infected pts with 
advanced liver disease.
Methods: Pts infected with HCV and HIV-1, with advanced liver disease (Metavir F3-F4), on antiretroviral therapy (ART), HIV-RNA<50 cps/mL at the start of anti-HCV treatment, 
treated for HCV with SMV plus SOF for 12 weeks and on treatment for HIV with DTG-RPV-including regimens were considered. Immuno-virological data were recorded at DAAs start 
(baseline, BL), week 4, week 12 and at post-treatment (PT) week 4, PT week 12. Plasma DTG, RPV, SOF, SMV trough concentrations were evaluated with a HPLC validated method at 
BL (only DTG, RPV were tested) and week 4. Results were reported as median (IQR) or frequency (%). Geometric means were also calculated to summarize through concentration 
values. Wilcoxon signed rank test applied to assess significant changes in plasma through concentration since BL.
Results: Eleven pts evaluated: 73% males, age 53 (52-54) yrs, duration of HIV infection 23 (22-25) yrs, nadir CD4+ 181 (109-326) cells/µL, CD4+ 515 (357-722) cells/µL, HCV-RNA 
6.1 (5.6-6.4) log10 cps/mL; HCV genotype (GT) was: 9 (82%) GT1a, 1 (9%) GT1b, 1 (9%) GT4a; 10 (91%) pts had Child-Pugh (CTP) A, 1 (9%) had CTP B; liver stiffness was 18.9 (12.2-
33.8) KPa. Ribavirin was used in 8 (73%) pts. Main(>10%) ART regimens were: 5 (45%) DTG/RPV, 4 (36%) DTG/RPV/3TC. All pts completed anti-HCV treatment: 7 (64%) achieved 
HCV-RNA <12 UI/ml by week 4 and 11 (100%) at the end of treatment.
Geometric means (95%CI) of Ctrough at BL and w4 were: for DTG 1148 (550-2455) vs 1413 (776-2630) ng/mL (p=0.301), for RPV 115 (63-209) vs 141 (85-240) ng/mL (p=0.203). 
Geometric means (95%CI) of SOF and SMV Ctrough at w4 were 380 (191-741) ng/ml and 2570 (1445-4571) ng/ml, respectively.
Conclusions: This is the first study evaluating pharmacokinetics of DTG and RPV-based antiretroviral regimen in patients treated with SOF plus SMV. DTG and RPV plasma exposure 
was not affected by concomitant DAAs and SOF and SMV plasma concentration were in the expected range. This antiretroviral regimen deserves further evaluations in larger 
samples of HIV/HCV co-infected subjects treated with DAAs.

455  Effect of Direct Acting Antivirals on the Pharmacokinetics of Calcineurin Inhibitors 
Thibaut Gelé1; Aurélie Barrail-Tran2; Audrey Coilly3; Claire Laforest4; Rodolph Anty5; Georges-Philipp Pageaux6; Jean-Charles Duclos-Vallée3; Anne-Marie Taburet1; for the ANRS CO23 
CUPILT Study Team  
1Hôpitaux de Paris, Hôpitaux Universitaires Paris-Sud, Le Kremlin-Bicêtre, France; 2Hosp Bicêtre, Kremlin Bicêtre, France; 3Hosp Paul Brousse, Villejuif, France; 4Hosp Pontchaillou, Rennes, 
France; 5Hosp Nice, Nice, France; 6Hosp Montpellier, Montpellier, France 
Background: Severe hepatitis C virus (HCV) recurrence affects post-transplant survival in HCV infected patients. We describe the effect of sofosbuvir-based anti-HCV therapy on 
disposition of anti-calcineurin immunosuppressive drugs.
Methods: Liver transplant patients (pts) with severe HCV recurrence who signed the informed consent were included in the ANRS CO23 CUPILT cohort and their characteristics 
recorded. Immunosuppressive therapy backbone was either tacrolimus (TAC) or cyclosporine (CyA). They were treated according to HCV genotype with 2nd generation direct 
acting antivirals (DAA) including sofosbuvir (SOF) with either daclatasvir (DCV) +/- ribavirine (RBV) or simeprevir (SMV) at standard dosing. Predose blood samples were drawn 
before DAA initiation (D0) and at week4 (W4) after DAA initiation. Trough concentrations (Ct) of TAC or CyA at steady state were measured by quality controls validated assays 
(immunoassay or LC-MS/MS). Apparent clearance (Cl/F) of TAC or CyA was estimated from the ratio of the dose per intake over the trough concentration (as a surrogate of average 
concentration at steady state) times the time interval between 2 doses Cl/F= D/(DDt*Ct). W4/D0 geometric mean ratio (GMR) and 2-sided 90% CIs (CI90) were calculated for Cl/F 
and compared to the 0.80-1.25 bioequivalence range. Unless otherwise indicated, results are medians and ranges.
Results: Twenty three pts were on TAC and 12 on CyA. Characteristics at inclusion were age 57years (43, 81), weight 72kg (45, 106) and MELD score 9 (0, 26). HCV genotypes were 
G1 (25 pts), G2 (2 pts) and G4 (8 pts). On the 3 pts on antiretrovirals, one was on efavirenz (EFV) and 2 on raltegravir-based regimen combined with 2 nucleoside analogs. Pt on EFV 
has the highest TAC Cl/F. Creatinine clearance (MDRD equation) remained unchanged at W4 compared to D0. Cl/F of TAC and CyA at D0 and W4 are shown in the table below.
Conclusions: Despite wide interindividual variability on TAC or CyA Cl/F, our data show that most liver transplant pts have an increased Cl/F on DAAs, statistically significant for 
TAC, leading to a decrease in concentrations and likely warranting an increased dosing. All these liver transplant pts should be monitored closely at the time of DAA initiation and 
during follow-up. These results need to be confirmed in a larger cohort of pts as well as the identification of factors explaining such drug-drug interaction.
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456  Multiple-Dose Treatment With Rifabutin Reduces the Exposure of Doravirine 
Sauzanne Khalilieh1; Kelly Yee1; Rosa Sanchez1; Rachael Liu1; Li Fan1; Maureen Martell2; Radu Pop2; Heather Jordan3; Marian Iwamoto1 
1Merck & Co, Inc, Kenilworth, NJ, USA; 2Pharma Medica Rsr, Inc, Mississauga, ON, Canada; 3Pharma Medica Rsr, Inc, St. Charles, MO, USA 
Background: Doravirine is a novel, potent, HIV-1 non-nucleoside reverse transcriptase inhibitor that is primarily metabolized by oxidation via CYP3A4. A previous clinical trial 
demonstrated that co-administration of doravirine with multiple dose (MD) rifampin, a strong CYP3A4 inducer, resulted in decreased doravirine exposure. This study assessed the 
impact of MD rifabutin administration, a moderate CYP3A4 inducer, on the pharmacokinetics (PK) of doravirine.
Methods: This was an open-label, 2-period, fixed-sequence study in healthy adult subjects. In Period 1 (P1), a single dose (SD) of 100 mg doravirine was administered on Day 1. 
In Period 2 (P2), following a 7-day washout, rifabutin 300 mg was administered once daily for 16 days and co-administered with 100 mg doravirine on Day 14. Blood samples to 
measure doravirine concentrations were collected through 72 hours post-dose in P1 and P2.
Results: Eighteen subjects (15 male and 3 female) were enrolled. Following co administration with MD rifabutin, doravirine Cmax was not affected; however, exposure and C24 
values were reduced. The geometric mean ratios (90% confidence intervals) [doravirine + MD rifabutin/doravirine] for Cmax, AUC0-∞, and C24hr were 0.99 (0.85, 1.15), 0.50 (0.45, 
0.55), and 0.32 (0.28, 035), respectively. There were no serious adverse experiences (AEs) and most AEs were mild in intensity. Three (16.7%) and 16 (94.1%) subjects reported at 
least 1 AE in P1 and P2, respectively. Most AEs in P2 were related to rifabutin treatment. The most common AEs were headache (1 subject in P1 and 8 subjects in P2) and fever (7 
subjects in P2). Six subjects discontinued (DC’d) the study due to AEs: in P1, 1 subject was DC’d due to elevated GGT; in P2, prior to receiving doravirine, 5 subjects were DC’d due to 
fever with or without other flu-like signs and symptoms.
Conclusions: Doravirine was generally well tolerated when administered alone or with rifabutin. Multiple dosing of rifabutin significantly reduced doravirine AUC0-∞ and C24 
via CYP3A4 induction. However, increasing the dose of doravirine above the clinical dose of 100 mg may mitigate the interaction such that rifabutin, and other moderate CYP3A4 
inducers, may be co-administered with doravirine.

457  Pharmacokinetics of Anti-TB Drugs in HIV-Infected and -Uninfected Children With TB 
Agibothu Kupparam Hemanth Kumar1; Geetha Ramachandran1; T. Kannan1; P.K. Bhavani1; S. Ramesh Kumar1; N. Ravichandran2; S. Kalpana3; G. N. Sanjeeva4; Dipti Agarwal5; 
Soumya Swaminathan1 
1Natl Inst for Rsr in Tuberculosis, Chennai, India; 2Government Hosp of Thoracic Med, Chennai, India; 3Inst of Child Hlth, Chennai, India; 4Indira Gandhi Inst of Child Hlth, Bengaluru, India; 
5Sarojini Naidu Med Coll, Agra, India 
Background: The diagnosis and treatment of children with tuberculosis (TB) is increasingly becoming a priority for national TB control programmes.  Not many studies 
have investigated the impact of HIV infection on anti-TB drug concentrations in children. This study compares the pharmacokinetics of rifampicin (RMP), isoniazid (INH) and 
pyrazinamide (PZA) and nutritional status between HIV-infected and uninfected children with TB and correlate drug pharmacokinetics with TB treatment outcomes.
Methods: HIV-uninfected (n=84) and HIV-infected (n=77) children with TB receiving standard thrice weekly treatment, were recruited from six hospitals in India.  All consecutive 
children attending the TB clinics of these hospitals during 2010 - 2013, meeting the study criteria and willing to participate in the study were recruited.  Children had received 
anti-TB treatment (ATT) according to the Indian National Program guidelines for at least two weeks.  Semi-intensive pharmacokinetic sampling was performed during intensive 
phase of ATT after directly observed administration of drugs.  Drug concentrations were measured by high performance liquid chromatography.  INH aceylator status was 
determined using saliva.  Nutritional assessment was done by computing z scores based on the child’s height, weight, age and gender.  Children were followed up and treatment 
outcomes noted.  
Results: Children with HIV & TB had significantly lower RMP peak concentration (Cmax) (2.6 vs. 5.1 ug/ml; p<0.001) and exposure (AUC 0-8) (10.4 vs. 23.4 ug/ml.h; p <0.001) than 
those with TB.  Among HIV-infected children, a significantly higher proportion had stunting (77% vs 29%; p<0.001) and underweight (73% vs 38%; p<0.001) compared to children 
with TB.  Combining both groups, RMP Cmax (p=0.001; AOR=1.437; 95% CI:1.157 - 1.784) and PZA Cmax (p=0.027; AOR = 1.041; 95% CI: 1.005 - 1.079) significantly influenced 
treatment outcome.
Conclusions: HIV infection was associated with lower Cmax of RMP and INH and AUC 0-8 of RMP. Ov er 90 % of children in both groups had sub-theapeutic RMP Cmax.  Cmax of 
RMP and PZA significantly influenced TB treatment outcome in children with TB.  This study, for the first time, has compared pharmacokinetic and nutritional data between HIV 
infected and uninfected children with TB.  The findings have important clinical implications and suggest the need to increase anti-TB drug doses in children with HIV & TB.

458  Optimal Use of Efavirenz in HIV+/ TB+ Coinfected Children Aged 3 to 24 months 
Carolyn Moore1; Pearl Samson2; Edmund Capparelli3; Mutsawashe Bwakura-Dangarembizi4; Patrick Jean-Philippe5; Nahida Chakhtoura6; Alex Benns7; Bonnie Zimmer7; Chivon 
McMullen-Jackson8; Ellen G. Chadwick9 
1Cntr for Infectious Disease Rsr in Zambia, Lusaka, Zambia; 2Harvard Sch of PH, Boston, MA, USA; 3Univ of California San Diego, San Diego, CA, USA; 4Univ of Zimbabwe, Harare, Zimbabwe; 
5Henry M. Jackson Fndn for the Advancement of Military Med, Inc, Rockville, MD, USA; 6Eunice Kennedy Shriver NICHD, Bethesda, MD, USA; 7Frontier Sci & Tech Rsr Fndn, Inc, Amherst, MA, 
USA; 8Baylor Coll of Med, Houston, TX, USA; 9Northwestern Univ, Chicago, IL, USA 
Background: Poor tolerability and interactions between ARVs and rifampin-containing anti-TB therapy (ATT) limit treatment options for HIV+/TB+ children. EFV has minimal 
interactions with rifampin, making it a good option for HIV/TB co-infection but PK variability and formulation issues have precluded dosing guidelines for young children. We 
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sought to determine an EFV dose and study its safety and efficacy in HIV+ children from TB-endemic countries. Here we present the data for HIV+/TB+ infants 3 months to two 
years. 
Methods: IMPAACT P1070 is a prospective, Phase I/II open-label 24 wk trial of EFV in HIV+ children 3-<36 months with or without TB. Using CYP2B6 genotype-directed, weight-
band dosing subjects initiated EFV & 2 NRTIs at EFV doses of ~65mg/kg as opened capsules once-daily. These dosages are ~ 30% greater than those used in TB-uninfected infants 
(results not shown). CYP2B6 genotype was drawn at baseline and intensive PK was performed at wk 2. Doses were adjusted if outside the target AUC (35 -180 mcg*hr/mL). HIV-1 
RNA and toxicity labs were drawn every 4-8 wks. 
Results: 8 subjects 3 to <24 months receiving ATT (5 males, med age 13 months (10-17.5 IQR)) enrolled with median follow up of 24wk (18-25 IQR). All 8 were CYP2B6 GG/GT and 
initiated EFV at a median dose of 64.9 mg/kg (57.7-67.7 IQR). The median EFV AUC was 92.87 mcg*h/mL ( 40.9-160.14 IQR). 6/8 subjects met the wk 2 AUC target, 1 was below (due 
to non-adherence) and 1 above (achieved the target range after dose reduction).  Possibly treatment-related toxicities ≥ gr 3 occurred in 1 subject (gr 4 SGPT/SGOT) at wk24. This 
resolved after discontinuing EFV, TMP/SMX and ATT and did not recur when EFV was restarted. 2 subjects discontinued EFV before wk24; 1 due to difficulty administering EFV and 1 
for poor adherence.  Baseline median RNA was 5.9 log10 copies(cps) /ml (5.5-6.1 IQR) and 8/8 (100% ITT; 95%CI 63-100%) achieved either ≥1 log10 drop from baseline RNA or <400 
cps/ml by week 8; 5/6 subjects who completed 24 wks had RNA <400 cps/ml and 1/6 had 404 cps/ml.  
Conclusions: Amplified dosing (~65.9 mg/kg) in co-infected HIV+/TB+ children with CYP2B6 GG/GT genotype produced therapeutic EFV concentrations in most children <2 yrs 
with excellent safety and virological outcomes. However, a lower dose is likely to be needed in this age group taking ATT with  slow CYP2B6 metabolism, as is required in young 
children  without ATT. Optimal exposure of EFV can be achieved in HIV+/TB+ children <2yrs but requires pretreatment genotyping. 

459  Interaction of Darunavir/Ritonavir and Darunavir/Cobicistat With Rifampicin In Vitro 
Owain Roberts; David J. Back; Saye Khoo; Andrew Owen; Marco Siccardi  
Univ of Liverpool, Liverpool, UK 
Background: Clinical management of HIV patients co-infected with tuberculosis (TB) is hampered by drug-drug interactions (DDIs) that limit therapeutic options. Rifampicin 
(RIF), an important component of anti-TB treatment regimens, is a strong inducer of key metabolic enzymes, and thus can negatively affect antiretroviral bioavailability, clearance 
and efficacy. The aim of this study was to quantify DDIs between RIF and cobicistat (COBI)-boosted darunavir (DRV), and to compare this with DDIs between RIF and ritonavir (RTV)-
boosted DRV (DRV/r) using an in vitro approach.
Methods: Cryopreserved primary human hepatocytes plated on collagen-coated cell culture plates were overlaid with Geltrex™ matrix and were treated with RIF (10 µM) alone, 
or together with RTV (0.1–10 µM) or COBI (0.13–12.76 µM) in Williams’ Medium E incubation medium, or were left untreated. Test compounds were replenished each day for a total 
of 72 hours, after which cells were treated with test compounds together with DRV (5 μM) for one hour. Resultant DRV concentrations were quantified using HPLC-UV. Apparent 
intrinsic clearance (CLint.app.) of DRV was calculated, and expressed as the mean ± SD (μl/min/106 hepatocytes) of a total of three biological replicates, using cells obtained from 
three separate donors.
Results: Under control conditions where cells treated with DRV alone, DRV CLint.app. was 13.2 ± 1.5 μl/min, while following incubation with 10 μM RIF, DRV CLint.app. increased to 
20.5 ± 4.7 μl/min (+55% compared to control). Inclusion of 1 μM RTV, or 1.28 μM COBI, was sufficient to overcome the effect of 10 μM RIF, reducing DRV CLint.app. by -15% and -3% 
compared to control, respectively. Using regression analysis, log10 RTV and COBI concentrations were found to be associated with percentage inhibition of DRV CLint.app. (β = 20.7, p = 
0.001 and β = 11.3, p = 0.001, respectively; Figure 1).
Conclusions: DDIs between RIF and both DRV/r and DRV/COBI were quantified using an in vitro human hepatocyte model. RIF-induced elevations in DRV CLint.app. were overcome 
by co-incubation with RTV or COBI.  RTV- and COBI-mediated attenuation of RIF-enhanced DRV CLint.app. occurred in a concentration-dependent manner, but RTV reversed RIF 
induction more strongly than COBI. These results provide an insight into the relative effect of RTV and COBI as pharmacoenhancers in the presence of RIF, and can be used to inform 
pharmacokinetic models for optimising regimens in patients receiving concurrent antiretroviral and anti-TB therapy.

 

460  HIV-1 Attachment Inhibitor Prodrug BMS-663068: PK Assessment With Rosuvastatin 
Ishani Landry; Blisse Vakkalagadda; Susan Lubin; Michael Hesney; Jian Wang; Frank LaCreta; Timothy Eley  
Bristol-Myers Squibb, Princeton, NJ, USA 
Background: BMS-663068 is a prodrug of BMS-626529, a first-in-class attachment inhibitor that binds directly to HIV-1 gp120, preventing initial viral attachment and entry 
into host CD4+ T cells. In the HIV-infected population, hypercholesterolemia is a prevalent comorbidity and increases the risk of cardiovascular disease. Thus, BMS-663068 may 
be coadministered with statins. In vitro, BMS-626529 inhibits proteins that transport statins, specifically OATP1B1, OATP1B3, and BCRP (IC50 values of 32μM, 16.0μM, and 12.4μM, 
respectively), suggesting that BMS-626529 has the potential to affect the pharmacokinetics (PK) of statins. This study assessed the effect of multiple doses of BMS-663068 on the 
PK of rosuvastatin, a probe substrate for OATP and BCRP.
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Methods: AI438048 was a Phase 1, open-label, single-sequence study performed in 18 healthy subjects, who received a single dose (SD) of rosuvastatin 10mg on Day 1 (Treatment 
A) followed by a 3-day washout, BMS-663068 600mg twice daily (BID) on Days 5–8 (Treatment B), rosuvastatin 10mg SD + BMS-663068 600mg BID on Day 9, and BMS-663068 
600mg BID on Days 10–12 (Treatment C). Serial blood samples were collected for 96 hours post-dose on Days 1 and 9. Plasma concentrations were quantified by validated LC/MS/
MS methods. Geometric mean ratios and 90% confidence intervals were derived for rosuvastatin PK parameters using linear mixed-effects models. Adverse events (AEs) were 
monitored throughout the study.
Results: After coadministration with BMS-663068, rosuvastatin peak (Cmax) and total (AUC[INF]) exposures increased by 78% and 69%, respectively, vs exposures observed with 
rosuvastatin alone (Table). Rosuvastatin terminal plasma half-life and time of peak exposure were unaffected by BMS-663068 coadministration. All treatments were generally well 
tolerated, with no deaths, serious AEs or discontinuations due to AEs. Overall, 6 subjects (33.3%) reported ≥1 AE, which were all mild to moderate, and the majority had resolved by 
study end.  
Conclusions: BMS-663068 coadministration increased rosuvastatin exposure vs rosuvastatin administered alone (Cmax and AUC[INF] increased by 78% and 69%, respectively). 
Multiple BMS-663068 doses were generally well tolerated when coadministered with rosuvastatin 10mg. In vitro and clinical data suggest that BMS-663068 can be coadministered 
with statins that are substrates of OATP or BCRP, but dose adjustment of certain statins may be required. 

 

461LB  Early Evidence of Antiviral Activity and Safety of ABX464 in HIV Treatment-Naïve Patients 
Didier Scherrer1; Jean-Marc Steens2; Supparatpinyo Kuanchai3; Ratanasuwan Winai4; Kiat Ruxrungtham5; Regine Rouzier6; Jamal Tazi7; Paul Gineste8; Hartmut Ehrlich8; Robert 
Murphy9  
1ABIVAX, Montpellier, France; 2ABIVAX, Paris, France; 3Rsr Inst for Hlth Sciences, Chiang Mai Univ, Chiang Mai, Thailand; 4Siriraj Hosp, Bangkok, Thailand; 5HIV-NAT, Thai Red Cross AIDS Rsr 
Cntr, Bangkok, Thailand; 6Cap Rsr, Phoenix, Mauritius; 7Univ of Montpellier, Montpellier, France; 8ABIVAX SA, Paris, France; 9Northwestern Univ, Feinberg Sch of Med, Chicago, IL, USA 
Background: ABX464 is a first-in-class antiviral drug candidate for the treatment of patients with HIV-infection. It is an orally available small molecule that blocks HIV replication 
through an entirely novel mechanism, inhibition of Rev activity. Preclinical data in humanized mice showed that ABX 464 monotherapy had an antiviral effect which was sustained 
after treatment interruption ( Campos et al, Retrovirology 2015 12:30 )
A prior food-effect study demonstrated a 3-fold increase in parent drug exposure when administered with food without a significant impact on the active glucuronide metabolite. 
Methods: The objective of this study was to evaluate the safety of ABX-464 at ascending doses versus placebo in HIV-infected treatment-naive patients. Patients were randomized 
into successive cohorts of 8 patients where 6 received 14-or 21 days of ABX 464 and 2 placebo. 
Patients from Mauritius and Thailand were included in the study after confirmation of HIV infection and no history of prior antiretroviral therapy. 
At day 0, patients received the first dose of ABX-464/ placebo in a once daily schedule. Safety assessments and laboratory parameters were recorded throughout the study. 
After completion of each cohort, a DSMB reviewed safety data and recommended whether the next cohort be initiated at a higher dose. Successive cohorts received 25, 50, 75, 100 
and 150 mg QD. The 25, 50 and 100 mg.cohorts took drug fasting for 21 days, the 75 and 150 mg cohorts took drug with food for 14 days.
Results: Safety and Tolerability : The main adverse events noted were nausea, vomiting and headache. All adverse events were grade 1 or 2 and all patients completed at least 14 
days of treatment.  
Viral load reduction > 0.5 log was observed in 1/6 patients in the 75 mg cohort, 2/6 patients in the 100 mg cohort and 4/6 patients in the 150 mg cohort; there were no significant 
viral load changes in the 6 placebo patients from these cohorts.   
Conclusions: ABX 464 was well tolerated in this first study in HIV infected patients.
ABX 464 monotherapy showed early antiviral activity in HIV-infected treatment naïve patients. These results warrant the further planned development of this novel acting 
antiretroviral drug.

462  A Quantitative Model of ART Efficacy Explains the Clinical Success of Dolutegravir 
Sarah B. Laskey1; Robert Siliciano2  
1Johns Hopkins Univ, Baltimore, MD, USA; 2Howard Hughes Med Inst, Baltimore, MD, USA 
Background: The clinical success of antiretroviral drug combinations is highly correlated with the results of in vitro drug efficacy assays, except in the case of regimens containing 
first-generation integrase strand transfer inhibitors (InSTIs). The second-generation InSTI dolutegravir (DTG) has enjoyed enormous clinical success in the two years since its FDA 
approval, but its pharmacodynamic properties in combination with other antiretroviral drugs and against HIV-1 containing InSTI resistance mutations have not been thoroughly 
evaluated by quantitative in vitro models.
Methods: We used an in vitro infectivity assay to quantify the efficacy of DTG in combination with nucleoside analog reverse transcriptase inhibitor (NRTI) pairs abacavir/lamivude 
(ABC/3TC) and tenofovir/emtricitabine (TDF/FTC). We compared empirical measurements of antiretroviral activity to the Bliss Independence and Loewe Additivity models of 
combined drug efficacy to calculate the degree of independence for the interactions between DTG and each NRTI or NRTI pair. From these results, we calculated the instantaneous 
inhibitory potential (IIP) of DTG-containing regimens at clinical concentrations. We also measured pharmacodynamic properties of DTG against HIV-1 containing InSTI resistance 
mutations.
Results: The combined efficacies of DTG and NRTIs follow the model of Bliss Independence for every combination tested except for DTG/TDF, which demonstrates synergy. The 
combination DTG/ABC/3TC follows the model of Bliss Independence, while DTG/TDF/FTC demonstrates synergy.  Importantly, both three-drug combinations have average clinical 
IIP values of >6.5; at clinical concentrations, DTG-containing regimens reduce the number of productive infection events per dosing interval by an average of >6.5 logs.

Poster Abstracts



CROI 2016 179

Poster Abstracts Abstract Listing

The efficacy of DTG was quantified against a panel of seven viruses containing one or two InSTI resistance mutations. In contrast with other drug classes but consistent with first-
generation InSTIs, mutations had less effect on the slope of the DTG dose-response curve than on the IC50. This result was true even for viruses containing the DTG-specific R263K 
resistance mutation.
Conclusions: A quantitative in vitro efficacy model that correlates with clinical efficacy for all drug classes except first-generation InSTIs is consistent with the clinical efficacy of 
the second-generation InSTI DTG. In combination with previously published results, this model may be used to predict new DTG-containing regimens with high clinical efficacy.

463  HIV-1 Transcription Inhibition by New p300 Inhibitors 
Kotaro Shirakawa1; Melanie Ott2; Eric Verdin2  
1Kyoto Univ, Kyoto, Japan; 2Gladstone Inst of Virology and Immunology, San Francisco, CA, USA 
Background: Understanding the mechanism of HIV-1 transcription is key for developing a new class of antiviral drugs. HIV-1 Tat is an essential viral protein that transactivates 
HIV-1 transcription by binding to the TAR region of HIV-1 mRNA. p300-mediated acetylation of Tat is required for transactivation of the HIV-1 long terminal repeat (LTR). Full 
activation of NF-κB also requires p300-mediated acetylation. Since salicylate (SAL) is known to inhibit NF-κB and HIV-1 transcription, we hypothesized that SAL might inhibit p300 
acetyltransferase activity.
Methods: First, we tested SAL in in vitro HAT assays and checked histone acetylation profile in HEK293T cells upon SAL treatment. Next, we did a secondary screen of FDA-approved 
chemical compounds that contain structures similar to SAL. Finally, we tested whether SAL and related FDA approved drugs inhibits HIV transcription and infection using HIV-1 LTR 
reporter assay and single round infection assays.
Results: We found that SAL inhibits p300 (IC50 of 10.2 mM) and other related acetyltransferase CBP (IC50 = 5.7 mM), but not PCAF and GCN5 in in vitro HAT assays. Kinetic analysis 
identified that SAL competes with acetyl CoA but not with histones. SAL suppressed the acetylation of histones residues H2AK5/K9, H2BK12/K15, and H3K56 in HEK293T cells. IC50 for 
SAL-mediated inhibition of H2BK12/K15 acetylation (4.8 mM) was close to drug plasma concentrations measured in humans following oral SAL administration (1-3 mM). A secondary 
screen of FDA-approved chemical compounds that contain structures similar to SAL identified a more potent p300 inhibitor, diflunisal (DFN, IC50 = 996μM), which is an old anti-
inflammatory drug. We tested these drugs using HIV-1 LTR reporter assays. Co-transfection of both Tat and p300 synergistically activated the HIV-1 promoter, however, both SAL 
and DFN inhibited synergistic activation of HIV-1 transcription at lower IC50 than in vitro HAT inhibition (IC50 = 2.2 mM for SAL and 80 μM for diflunisal). SAL and DFN inhibited 
HIV-1infection at IC50 1.09 mM for SAL and 154 μM for DFN measured by single round infection assays using vsv-g pseudotyped luciferase reporter HIV-1 and activated CD4 positive 
T-cells.
Conclusions: These results revealed novel epigenetic therapeutic targets for SAL, CBP and p300, and the precise mechanism how SAL and DFN inhibit HIV-1 transcription. These 
drugs could be used to suppress HIV-1 transcription and to treat other inflammatory pathologies including diabetes, cancer and neurodegenerative disorder.

464  Maturation Inhibitor BMS-955176: Activity Against PI-Resistant Clinical Isolates 
Neelanjana Ray1; Tianbo Li2; Tricia Protack2; Zeyu Lin2; Petronella M. van Ham3; Carey Hwang1; Mark Krystal2; Monique Nijhuis3; Max Lataillade2; Ira B. Dicker2  
1Bristol-Myers Squibb, Princeton, NJ, USA; 2Bristol-Myers Squibb, Wallingford, CT, USA; 3Univ Med Cntr Utrecht, Utrecht, Netherlands 
Background: BMS-955176 is a second-generation HIV-1 maturation inhibitor (MI). HIV-1 isolates resistant to approved protease inhibitors (PI) harbor substitutions in both 
protease (Pr) (1o) and the substrate of Pr, Gag (2o). Such isolates reportedly have a higher frequency of Gag substitutions which could potentially exhibit cross-resistance to MIs. To 
assess the susceptibility of BMS-955176 to PI-resistant (PIR) viruses with Gag substitutions, we evaluated the virologic profile of a cohort of pre- and post-treatment (PT) clinical 
isolates from subjects who experienced PI therapy failure.
Methods: Longitudinal isolates (n=21) from 15 PI-treated subjects had a median (range) of 6 (2.3-11.7) years on PI therapy. All PT samples had major PI resistance-associated 
mutations (RAMs) in Pr and 17/21 had 2o changes in Gag associated with PI resistance (at positions 128,431,436,437,449,452,453). Phenotypic susceptibilities (fold-change-IC50, 
FC) were determined using either the PhenoSense Gag/Pr (PS) assay (Monogram Biosciences) or BMS gag/Pr pseudotype single (SC) and multiple cycle (MC) antiviral assays. Fold 
changes from baseline (FCFB = FC post/FC pre) < 3 were considered to be within the no-effect level based on current assay reproducibility data in control samples. Seven non-
longitudinal highly PIR viruses containing multiple major and minor PI RAMs were also evaluated for BMS-955176 susceptibility.
Results: 19/21 PT samples from 15 PI-treated subjects had FCFBs within the no-effect level. The median (range) FCFB was 0.83 (0.05-27.4) [PS assay (11 subjects)] and 1.5 (1.0-2.2) 
[SC assay (4 subjects)]. The two PT samples with PS FCFB >3 were retested using the SC and MC assays. One of these two samples, with PS FCFB=27.4, was within the no-effect level 
of the SC assay with FCFB median (range) of 2.2 (1.9-2.5), while the other sample showed variable changes in susceptibility with SC FCFB median (range) =4.2 (2.3-6.1). Neither 
sample showed meaningful susceptibility changes in the MC assay (FCFB = 2.1 and 1.5, respectively). 2° Gag changes were not associated with a greater median BMS-955176 FCFB. 
A panel of 7 highly PIR non-longitudinal viruses were all susceptible (FC range 0.16-0.68) to BMS-955176.
Conclusions: BMS-955176 maintains antiviral activity against PIR isolates with emergent Pr and/or Gag mutations. This finding supports continued development of the second-
generation MI BMS-955176 in treatment-experienced subjects with or without prior PI therapy.

465  Resistance Pathways for Potent and Broadly Active HIV-1 Maturation Inhibitors 
Emiko Urano1; Sherimay D. Ablan1; Justin A. Kaplan1; Nishani Kuruppu1; David E. Martin2; Theodore J. Nitz2; Carl T. Wild2; Eric O. Freed1  
1NCI, Frederick, MD, USA; 2DFH Pharma, Inc, Gaithersburg, MD, USA 
Background: A betulinic acid-based compound, bevirimat (BVM), the first-in-class HIV-1 maturation inhibitor, acts by blocking a late step in protease-mediated Gag processing: 
the cleavage of the capsid-spacer peptide 1 (CA-SP1) intermediate to mature CA. BVM was shown to be safe and effective in reducing viral loads in HIV-1-infected patients. 
However, single-amino-acid polymorphisms in the SP1 region of Gag reduced HIV-1 susceptibility to BVM in patients.
Methods: We carried out an extensive medicinal chemistry campaign to identify BVM derivatives that demonstrate increased potency against consensus clade B strains of HIV-1 
and are active against primary isolates with polymorphisms in SP1. Compound activity was tested in assays that measure CA-SP1 processing and virus replication kinetics. Selection 
experiments were performed to identify mutations that confer resistance to these novel compounds and a variety of virological, structural, and molecular approaches were applied 
to elucidate the mechanism of resistance for each mutant. To evaluate the effect of Gag polymorphisms and resistance mutations on the kinetics of Gag processing, pulse-chase 
radiolabeling assays were performed.
Results: We identified a set of BVM derivatives that are more potent than BVM against WT HIV-1 and show robust antiviral activity against SP1 polymorphic strains and clinical 
isolates. The best of these analogs retain significant activity against BVM-resistant mutants. Selection experiments identified an Ala-to-Val mutation at SP1 residue 1 (SP1-A1V). 
In addition, we also selected for the mutation CA-P157A, located in the major homology region (MHR) of CA. Remarkably, the P157A mutant was resistant to not only BVM and the 
second-generation BVM analogs but also to the structurally distinct maturation inhibitor PF-46396. Pulse-chase data demonstrate that CA-SP1 processing kinetics for P157A are 
similar to those of the WT. Analysis of the HIV-1 database reveals that Ala1 of SP1 and Pro157 of CA are conserved in ~99.95% of available sequences.
Conclusions: This study identifies a panel of BVM derivatives that display marked improvements relative to BVM in antiviral potency and breadth of activity. The characterization 
of resistant mutants provides novel insights into the structure of the maturation inhibitor-binding site and the role of SP1 and the CA MHR in virus assembly and maturation. This 
study will support ongoing clinical development of this class of inhibitors.
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466  Maturation Inhibitor BMS-955176: Integrated Model of Polymorphic Antiviral Responses 
Zeyu Lin; Joseph Cantone; Hao Lu; Beata Nowicka-Sans; Tricia Protack; Dieter Drexler; Mark Cockett; Mark Krystal; Alicia Regueiro-Ren; Ira Dicker  
Bristol-Myers Squibb, Wallingford, CT, USA 
Background: HIV-1 maturation inhibitors (MIs) disrupt the final step in the HIV-1 protease-mediated cleavage of the Gag polyprotein, between capsid (CA) and spacer peptide 1 
(SP1), leading to the production of non-infectious virus. BMS-955176 is a second generation MI with improved antiviral activity toward polymorphic Gag viruses. This study was 
conducted to understand the underlying mechanistic reasons for improvements to polymorphic coverage.
Methods: Antiviral activities of wild type (wt) and Gag polymorphic viruses were studied using single and multiple cycle replication formats. Gag CA/SP1 cleavage kinetics of wt 
and polymorphic virus-like particles (VLP) were determined by a novel LC/MS assay. A radiolabel binding assay was used to determine VLP/MI affinities and off rates. The cleavage, 
binding and antiviral data was used to create a integrated model for calculating rates of CA/SP1 cleavage.
Results: In antiviral assays, early generation MIs (EGMIs) do not achieve maximal percent inhibition (100% MPI) of certain Gag polymorphs, even at saturating concentrations, 
resulting in low levels of breakthrough virus (partial antagonism). BMS-955176 achieves higher MPIs of polymorphs, which is correlated with lower EC50 values. Mechanistic studies 
show that more rapid CA/SP1 cleavage of polymorphs (2-10-fold vs. wt) is responsible for reduced viral sensitivity to EGMIs. Enzymatically, in vitro inhibition of wt CA/SP1 cleavage 
by the EGMI BVM is lost at longer times, while inhibition by BMS-955176 persists. The origin of antiviral and enzymatic improvements by BMS-955176 lies in its higher affinity 
to Gag polymorphs. Biochemical (CA/SP1 cleavage rates, MI-specific Gag affinities) and virological (MPI) data were combined to create an integrated kinetic model to calculate 
rate reductions of CA/SP1 cleavage by MIs. These predictions are in accord with both preclinical antiviral potency and clinical viral load reductions as a function of MI and Gag 
polymorph.
Conclusions: The improved polymorphic antiviral activity and biochemical profile of BMS-955176 over EGMIs is a consequence of its higher affinity/slower rate of dissociation 
from its Gag target. Modeling calculates MI-induced reductions in the rates of CA/SP1 Gag cleavage that correlate well with preclinical antiviral potencies and MI monotherapy 
clinical response data. These findings offer new insights into MI activity and mechanism and may prove useful to a further understanding of clinical responses to MIs. 

467  Reduction of SIV-Mediated Immune Activation by p38 MAPK In Vivo Inhibition 
Omkar Chaudhary1; Vivek Narayan1; Ronald Veazey2; Anna Aldovini1  
1Boston Children’s Hosp, Harvard Med Sch, Boston, MA, USA; 2Tulane Natl Primate Rsr Cntr, Covington, LA, USA 
Background: Differences in immune activation have been identified as the most significant difference between AIDS-susceptible and resistant species. p38 MAPK, activated in 
HIV and SIV infection, is key to induction of Interferon-stimulated genes (ISG) and cytokine-mediated inflammation and is associated with some of the pathology produced by 
HIV and SIV infection in AIDS susceptible primates. As small molecule p38 MAPK inhibitors are currently tested in human trials for other inflammatory diseases, we evaluated the 
effects of treating SIV-infected macaques with a p38 inhibitor in conjunction with ART.
Methods: Rhesus macaques were infected with SIVmac251 and after 6 weeks ART and p38 MAPK inhibitor treatment with compound PH-797804 was initiated in one group of 
animals. Additional groups included ART treatement alone, p38 inhibitor alone, and naive controls. As primary end points we evaluated differences in expression of surface and 
intracellular molecules linked to immune activation and intracellualr inflammatory cytokine expression in cell subpopulations of blood, lymph node and intestinal tissue, and 
plasma levels of inflammatory cytokines. As secondary end points, we evaluated the effects that treatments had on viral loads, preservation of central memory CD4+ T cells and 
anti-SIV immune responses. We also evaluate the treatment impact on protein levels of selected ISG.
Results: ART reduced viremia to 70-80 copies /ml. The p38 inhibitor did not further reduced the viremia, did not affect negatively anti-SIV immune responses and had no side 
effects. The p38 inhibitor treatment by itself had no significant effect on immune activation.  When combined with ART, numerous immune activation markers were significantly 
reduced compared to the ART alone group.  CD38/HLA-DR an Ki67 percentages in blood, lymph node and rectal CD4+ and CD8+ T cells and percentages of IL-6, IL-8, IFN-g and 
IFN-a producing cells were all significantly reduced.  IRF7, pSTAT1 and IP-10 protein accumulation was also reduced in APC. Significant preservation of CD4+/IL22+ and CD4+/
IL-17+ T-cells in PBMC, rectal and lymph node mononuclear cells and of central memory CD4+ T cells in blood was also observed in the ART+p38 inhibitor group compared to the 
ART group.
Conclusions: The p38 MAPK inhibitor used in this studies, already in clinical trials for other inflammatory diseases, significantly reduced immune activation during ART treatment 
and could be a desirable addition to antiretroviral therapy.

468  PBMC From Patients on Chronic Treatment With Dasatinib Are Resistant to HIV Infection 
Mayte Coiras1; Mercedes Bermejo1; Javier Garcia-Perez1; Benjamin Descours2; Juan Ambrosioni3; Nuria Climent4; Monsef Benkirane2; José M. Miro3; Montserrat Plana4; José Alcamí1  
1Inst de Salud Carlos III, Madrid, Spain; 2Inst de Genetique Humaine, Montpellier, France; 3Hosp Clinic-IDIBAPS, Univ de Barcelona, Barcelona, Spain; 4IDIBAPS, Barcelona, Spain 
Background: Inhibitors of tirosin kinases (ITKs) such as imatinib, nilotinib, dasatinib and bosutinib are currently used for the treatment of chronic myeloid leukemia (CML). 
Imatinib, nilotinib and dasatinib have also been described to control HIV-1 replication in vitro through their negative effect on viral fusion. However, we determined that dasatinib 
is not a fusion inhibitor but it can actually interfere with SAMHD1 phosphorylation, preserving the activity of this antiviral factor and consequently, avoiding viral retrotranscription 
and proviral integration. Our aims were to evaluate the antiviral activity of dasatinib and other ITKs in vitro and to determine whether in vivo treatment with ITKs such as dasatinib 
may preserve SAMHD1 function and interfere with HIV-1 replication.
Methods: PBMCs from healthy donors were used to determine the effect of ITKs such as imatinib, nilotinib, dasatinib, bosutinib, saracatinib and KX2-391 on HIV-1 replication, 
SAMHD1 phosphorylation and HIV-1 fusion step. PBMCs from CML patients on treatment with ITKs such as Dasatinib were used to analyze SAMHD1 phosphorylation and 
susceptibility to HIV-1 infection ex vivo.
Results: 1) All assayed ITKs interfered with HIV-1 infection of PBMCs in vitro. Dasatinib, saracatinib, and KX2-391 were the most potent (IC50=50.86nM, CC50>10.0uM; 
IC50=90.82nM, CC50>3.0uM and IC50=39.97nM, CC50>4.0uM, respectively). 2) PBMCs from five CML patients on chronic treatment with Dasatinib for more than two years 
were resistant to HIV-1 infection ex vivo, showing 119-fold less proviral integration. No patient presented serious adverse events or infectious complications related to the use 
of dasatinib. An appropriate cytotoxic activity was preserved in these patients. 3) PBMCs from CML patients showed 68% less SAMHD1 phosphorylation in response to activating 
stimuli ex vivo than untreated controls. This is the main mechanism of action of dasatinib to interfere with HIV-1 infection because in vitro infection of PBMCs with virions 
containing Vpx, which degrades SAMHD1, overcame the inhibitory effect of Dasatinib. 4) Fusion of BlaM-Vpr-containing HIV-1 viruses with activated PBMCs treated with Dasatinib 
showed that Dasatinib was not a fusion inhibitor.
Conclusions: Dasatinib is the first compound currently used in clinic that was described to preserve the antiviral function of SAMHD1. ITKs such as Dasatinib in combination with 
antiretroviral therapy could make CD4 cells refractory to HIV-1 infection, thus reducing the size of the latent reservoir.

469LB  Efficacy of an Engineered Bispecific Anti-HIV Antibody in Humanized Mice 
Anastasia Lanzi1; Yaoxing Huang1; Jian Yu1; Chasity D. Andrews1; Xin Yao1; Lily Tsai1; Mili R. Gajjar1; Michael Seaman2; Neal N. Padte1; David D. Ho1  
1Aaron Diamond AIDS Rsr Cntr, New York, NY, USA; 2Harvard Med School, Boston, MA, USA 
Background: While the search for an efficacious HIV vaccine remains elusive, the emergence of a new generation of virus-neutralizing monoclonal antibodies (Abs) has re-ignited 
the field of passive immunization as an alternative strategy for HIV prevention. However, the plasticity of HIV demands additional improvements to these Abs in order to better 
ensure their clinical utility. Here, we report the impressive in vitro and in vivo activity of an engineered bispecific Ab.
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Methods: The CrossMab technology was used to construct a library of bispecific Abs. One potent and broad Ab, 10E8V2.0/iMab, was identified, with one arm targeting the human 
CD4 receptor using ibalizumab (iMab) and the other arm targeting gp41 using a modified 10E8 (10E8V2.0). We then evaluated its in vivo efficacy in NSG mice reconstituted with 
human hematopoietic cells. First, mice infected with HIV JR-CSF received weekly injections of 0.5 mg 10E8V2.0/iMab for 7 weeks, alone or in combination with 0.5 mg of an anti-
gp120 engineered Ab. Second, uninfected mice receiving weekly injections of 0.2 mg 10E8V2.0/iMab were challenged 3 times intraperitoneally with JR-CSF to assess its protective 
efficacy. In both experiments, viral RNA in plasma was assessed weekly.
Results: 10E8V2.0/iMab showed breadth of 100% against a panel of 118 HIV strains, with mean IC50 and IC80 of 0.002 ug/mL and 0.006 ug/mL, respectively. In vivo, this Ab alone 
reduced the virus load by 1.7 log in infected mice after 2 weeks of treatment (Mann-Whitney test, p < 0.001 vs iMab + 10E8V2.0 co-administration). Subsequent viral rebound 
was associated with mutations in the 10E8 epitope, implying that its antiviral activity was mainly mediated by the 10E8V2.0 arm that is concentrated at the site of viral entry. The 
combination of 10E8V2.0/iMab and an anti-gp120 Ab led to a sustained viral load decrease of 2.3 log during the course of treatment. 10E8V2.0/iMab also provided complete protection 
in humanized mice against three systemic HIV challenges, whereas 16/19 saline-treated mice became infected after one challenge (log rank test, p = 0.0001).
Conclusions: 10E8V2.0/iMab appears to be the most potent HIV-neutralizing Ab described to date. Moreover, it has shown unprecedented activity for an Ab in both treating 
and preventing HIV in a humanized mouse model. 10E8V2.0/iMab thus holds promise as a novel prophylactic and therapeutic agent in the fight against HIV. 10E8V2.0/iMab could 
potentially serve as an anchor for a combination of antibodies to treat HIV on a monthly basis.

 

470  Doravirine 100mg QD vs Efavirenz +TDF/FTC in ART-Naive HIV+ Patients: Week 48 Results 
Josep María Gatell1; Francois Raffi2; Andreas Plettenberg3; Don Smith4; Joaquin Portilla5; Christian Hoffmann6; Keikawus Arasteh7; Melanie Thompson8; Xia Xu9; Hedy Teppler9  
1Hosp Clínic de Barcelona, Barcelona, Spain; 2Chu Hotel Dieu-Chu De Nantes, Nantes, France; 3IFI Inst for Interdisciplinary Med, Hamburg, Germany; 4Albion Cntr, Sydney, Australia; 5Univ 
Miguel Hernandez, Alicante, Spain; 6IPM StudyCntr, Hamburg and Univ of SchleswigHolstein, Campus Kiel, Hamburg, Germany; 7EPIMED/Vivantes Auguste-Viktoria-Klinikum, Berlin, 
Germany; 8AIDS Rsr Consortium of Atlanta, Atlanta, GA, USA; 9Merck & Co, Inc, Kenilworth, NJ, USA 
Background: Doravirine (DOR), an investigational NNRTI with a 
novel resistance profile, was compared with efavirenz (EFV) in a 
randomized, double-blind, 2-part study in ART-naïve HIV-infected 
patients also receiving tenofovir/emtricitabine (TDF/FTC). Part 1 
evaluated DOR 25, 50, 100, and 200 mg once daily and EFV 600 mg 
once daily; based on week 24 results, DOR 100 mg once daily was 
selected for ongoing evaluation. Part 2 enrolled additional patients 
to receive DOR 100 mg or EFV. At week 24 (Parts 1+2 combined), DOR 
100 mg demonstrated antiretroviral activity and immunological 
effect similar to EFV (each with TDF/FTC) with significantly fewer CNS 
adverse events. Data through week 48 are now available from this 
ongoing study.
Methods: Week 48 data from patients who received DOR 100 mg 
or EFV in Part 1 (n=42 per group) and Part 2 (n=66 per group) were 
combined for this analysis. Patients were stratified at randomization 
by screening HIV RNA ≤ or >100,000 copies/mL. The primary efficacy 
endpoint is the proportion of patients with HIV RNA <40 copies/mL, 
using the non-completer=failure approach.
Results: 216 patients (93% male, 80% white, mean age 36 years) 
were randomized and treated. Mean baseline HIV RNA was 4.6 log10 
copies/mL in both the DOR and EFV groups, and mean CD4 counts 
were 432 and 448 cells/mm3, respectively. 88% of the DOR group and 
85% of the EFV group completed 48 weeks of treatment. Reasons 
for discontinuation included adverse event (n=3 on DOR, 6 on EFV), 
lack of efficacy (0, 1), and other reasons (10, 9). Efficacy and safety 
results are shown in the table below. Drug-related AEs with incidence 
>5% in either treatment group were diarrhea (DOR 0.9%, EFV 6.5%), 
nausea (7.4%, 5.6%), dizziness (6.5%, 25.9%), headache (2.8%, 5.6%), 
abnormal dreams (5.6%, 14.8%), insomnia (6.5%, 2.8%), nightmares (5.6%, 8.3%), and sleep disorder (4.6%, 6.5%). There were no discontinuations due to drug-related AEs after 
week 24. Laboratory abnormalities ≥Grade 2 were uncommon in both groups.
Conclusions: DOR 100 mg once daily demonstrated antiretroviral activity and immunological effect similar to EFV (each with TDF/FTC) and was generally safe and well tolerated 
during 48 weeks of treatment in ART-naïve, HIV-1 infected patients. Drug-related AEs were significantly less frequent in the DOR group compared with the EFV group.
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471  Tolerability and Acceptability of Cabotegravir LA Injection: Results From ECLAIR Study 
Miranda I. Murray1; Martin Markowitz2; Ian Frank3; Robert Grant4; Kenneth H. Mayer5; David A. Margolis6; Krischan J. Hudson7; Britt S. Stancil; Alex R. Rinehart; William Spreen6  
1ViiV Hlthcare, Brentford, UK; 2Aaron Diamond AIDS Rsr Cntr, New York, NY, USA; 3Perelman Sch of Med, Univ of Pennsylvania, Philadelohia, PA, USA; 4Univ of California San Francisco, San 
Francisco, CA, USA; 5The Fenway Inst, Fenway Hlth, Boston, MA, USA; 6ViiV Hlthcare, Research Triangle Park, NC, USA; 7ViiV Hlthcare, Reserach triangle Park, NC, USA 
Background: Cabotegravir (CAB, GSK 1265744) is a Long-Acting (LA) injectable, in Phase 2 for treatment and prevention of HIV-1 infection.  ÉCLAIR evaluated CAB LA injections for 
HIV PrEP.  Secondary objectives include tolerability, satisfaction, and acceptability of CAB LA.
Methods: ÉCLAIR is a double-blind, randomised, multi-centre study in HIV-negative men, excluding males at high-risk of HIV-1. Participants were randomized (5:1) to QD oral 
CAB 30mg or placebo (PBO) for 4 weeks (W); thereafter IM injections (Inj) of 800mg CAB LA or PBO (saline) q12W x 3 cycles. Satisfaction, tolerability, and acceptability were self-
assessed with Study Medication Satisfaction Questionnaire (SMSQ) with 11 items adapted from the HIV-Treatment Satisfaction Questionnaire and Study Medication Questionnaire 
(SMQ), which consists of 4 items evaluating adherence with study medication. SMSQ and SMQ were administered at W 6, 18, and 30 (1W after CAB LA inj). 
Results: ECLAIR randomized/treated 126 participants (CAB: 105; PBO 21). Eighteen withdrew from CAB: five during oral phase, six after oral but prior to inj, and seven during 
the inj phase.  Of those receiving inj, 87/94 (93%) of CAB LA, and 20/21 (95%) PBO completed inj phase. AEs due to CAB included inj site pain (82%), headache (23%), and inj site 
swelling (20%). 1W following second inj, the majority of participants were more satisfied with IM CAB compared with once daily oral CAB, on all 11 items included in the SMSQ 
[figure below]. At 1W post third CAB LA inj, 64/86 (75%) of participants were satisfied with CAB IM, 21% neither satisfied nor dissatisfied and, 4% dissatisfied. Overall, 75/86 (87%) 
of participants reported as willing to recommend medication and 68/86 (79%) a willingness to continue with study medication. Tolerability of CAB LA inj showed 57/86 (66%) 
of participants were satisfied with side effects with 13% neither satisfied or dissatisfied and 55/86 (64%) were satisfied with the amount of pain/discomfort with 14% neither 
satisfied or dissatisfied. SMQ results show 73/86 (85%) of participants almost never found it difficult to comply with the q12W schedule.
Conclusions: Secondary endpoints from ECLAIR help interpretation of safety data and provide a robust participant-centred perspective. While CAB LA inj site pain was common, 
discontinuation was infrequent. Results suggest participants experienced a high level of overall satisfaction and cited preference for a LA inj based on dimensions such as 
convenience, flexibility and ease of use. 

 

472  Attachment Inhibitor Prodrug BMS-663068 in ARV-Experienced Subjects: Week 96 Analysis 
Edwin DeJesus1; Marcelo Martins2; Albrecht Stoehr3; Jaime Andrade-Villanueva4; Natalia Zakharova5; David A Stock6; Cyril Llamoso6; Samit R. Joshi6; George J. Hanna7; Max Lataillade6  
1Orlando Immunology Cntr, Orlando, FL, USA; 2Inst Oulton, Córdoba, Argentina; 3IFI Inst for Interdisciplinary Med, Hamburg, Germany; 4Hosp Civil de Guadalajara Fray Antonio Alcalde, 
Guadalajara, Mexico; 5St Petersburg AIDS Cntr, St Petersburg, Russian Federation; 6Bristol-Myers Squibb, Wallingford, CT, USA; 7Bristol-Myers Squibb, Princeton, NJ, USA 
Background: BMS-663068 is a prodrug of BMS-626529, an attachment inhibitor that binds directly to HIV-1 gp120, preventing initial viral attachment and entry into host CD4+ 
T-cells. AI438011 is an ongoing Phase 2b, randomized, controlled trial investigating the safety, efficacy and dose–response of four doses of BMS-663068 vs atazanavir/ritonavir 
(ATV/r) in treatment-experienced (TE) HIV-1-infected subjects. At Week 24/48 BMS-663068 had similar response rates across all doses and to ATV/r and was generally well 
tolerated. We report results through Week 96.
Methods: TE adults (≥1 week exposure to ≥1 ARV) with viral loads (VL) ≥1,000 c/mL and susceptibility to BMS-663068 (BMS-626529 IC50 <100 nM), raltegravir (RAL), tenofovir 
disoproxil fumarate (TDF), and ATV were randomized equally to four BMS-663068 arms (400 or 800 mg BID; 600 or 1200 mg QD) and a control (ATV/r 300/100 mg QD), each with a 
backbone of RAL 400 mg BID+TDF 300 mg QD. BMS-663068 1200 mg QD was selected as the open-label continuation dose after Week 48 and pooled efficacy and safety results for 
BMS-663068 are included. 
Results: 254 subjects were randomized and 251 treated across all arms. Median age was 39 years, 60% were male, 62% were non-white. Median baseline (BL) VL was 4.85 log10 
c/mL (43% ≥100,000 c/mL); median CD4+ T-cell count was 230 cells/µL (38% <200 cells/µL). In total, 67% (167/251) subjects completed 96 weeks of therapy. At Week 96, 61% 
of BMS-663068- and 53% of ATV/r-treated subjects had HIV-1 RNA <50 c/mL (mITT; Table). In the observed analysis, 90% of BMS-663068- and 90% of ATV/r-treated subjects had 
HIV-1 RNA <50 c/mL (Table). Observed virologic response rates for BMS-663068 vs ATV/r by BL VL <100,000 c/mL were 87% vs 95%, respectively, and by BL VL ≥100,000 c/mL were 
94% vs 80%, respectively. Mean increase in CD4+ T-cell count from BL through Week 96 was 219 cells/µL for BMS-663068 and 250 cells/µL for ATV/r. BMS-663068 was generally 
well tolerated and no BMS-663068-related AEs led to discontinuation (D/C).
Conclusions: At Week 96, BMS-663068 continued to show similar virologic response rates (mITT and observed) and immunologic reconstitution to ATV/r in TE subjects. BMS-
663068 was generally well tolerated and no BMS-663068-related AEs led to D/C. These results support the ongoing Phase III trial evaluating BMS-663068 in heavily TE adults with 
limited therapeutic options (≤2 classes of active antiretrovirals remaining) due to resistance, tolerability issues and contraindications (NCT02362503).
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473  Predictors of CD4 Count Recovery in the CIPRA HT-001 Trial of Early ART 
Sean E. Collins1; Michaela Calnan2; Marc Antoine Jean Juste3; Patrice Severe3; Rode Secours3; Daphne Bernard3; Ashita Batavia4; Daniel W. Fitzgerald4; Serena P. Koenig5; Jean W. Pape3  
1Stanford Univ, Stanford, CA, USA; 2Analysis Group, Boston, MA, USA; 3GHESKIO, Port-au-Prince, Haiti; 4Weill Cornell Med Coll, New York, NY, USA; 5Brigham and Women’s Hosp, Harvard Med 
Sch, Boston, MA, USA 
Background: Early antiretroviral therapy (ART) in the CIPRA HT-001 study improved survival and decreased tuberculosis (TB) risk. After an interim analysis, all participants were 
offered ART regardless of CD4 count, thus the impact of ART timing on CD4 recovery is underestimated by intention to treat analyses.
Methods: From August 2005 to July 2008, 816 treatment-naïve HIV-infected Haitians with a CD4 count between 200 - 350 cells/mm3 were randomized to immediate ART or to 
defer ART until CD4 <200 or AIDS illness occurred. In June 2009, all participants were offered ART regardless of CD4. Data were collected until August 2014. We examined median 
CD4 counts from the time of ART initiation and used generalized estimating equations (GEE) to assess independent predictors of CD4 recovery. An on-ART model incorporated 
viral suppression, TB co-infection and adherence. We estimated the time to a CD4 increase of 100, 200 and 300 and the time to an absolute CD4 >350 or >500 using Kaplan-Meier 
analysis stratified by gender and by CD4 at ART start.
Results: 763 of 816 participants (94%) started ART and are included in the analysis, 408 in the immediate treatment arm and 355/408 (87%) in the deferred arm. In the deferred 
arm 185/355 (52%) started ART with a CD4 <200. Median CD4 counts over time were higher in those starting ART with CD4 ≥200 compared to <200, but with overlapping 
interquartile ranges. In GEE models, a higher CD4 at ART start, female gender and time on ART were independent predictors of CD4 recovery (p<.001). When we controlled for 
CD4 at ART start, the randomization arm was not an independent predictor of CD4 recovery or the rate of increase. In the on-ART model, a pre-ART viral load >100,000 copies/mL 
and viral suppression after 1 year of ART were associated with a greater CD4 recovery (p=.006 and p<.001), and active TB while on ART with a lower CD4 (p=.03). Controlling for 
adherence to clinic visits and drugs did not alter these associations. Participants with CD4 <200 had a faster rise in CD4 by 100 and 200 cells/mm3 compared to those who started 
with CD4 ≥200 (log-rank p=0.02 and .01) but fewer reached an absolute CD4 count >500 (80% vs 90% p<.001). Men were slower than women to increase by 200 or 300 CD4 cells/
mm3 (p=.03 and .003) and fewer men reached an absolute CD4 count >500 (83% vs 91% p= .01).
Conclusions: A higher CD4 count at ART start, female gender, viral suppression and time on ART are independent predictors of CD4 recovery. Active TB is associated with impaired 
CD4 recovery on ART.
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474  Effect of Immediate ART on Risk of Severe Bacterial Infections: The START Trial 
Jemma L. O’Connor1; Fred Gordin2; Andrew N. Phillips1; Brian Angus3; David Cooper4; Beatriz Grinsztejn5; Gustavo Lopardo6; Satyajit Das7; Aimee Wilkin8; Jens D. Lundgren9; for the 
INSIGHT START Study Group  
1Univ Coll London, London, UK; 2VA Med Cntr, Washington, DC, USA; 3John Radcliffe Hosp, Oxford, UK; 4Kirby Inst, Sydney, Australia; 5Inst de Pesquisa Clínica Evandro Chagas (IPEC)/Fundação 
Oswaldo Cruz (Fiocruz), Rio de Janeiro, Brazil; 6La Fundación del Centro de Estudios Infectológicos, Buenos Aires, Argentina; 7Coventry and Warwickshire NHS Partnership Trust, Coventry, UK; 
8Wake Forest Univ, Winston Salem, NC, USA; 9Rigshospitalet, Univ of Copenhagen, Copenhagen, Denmark 
Background: The START trial conducted amongst HIV+ people with CD4 count >500/mm3 showed that risk of bacterial infectious disorder (BID) was reduced in those randomized 
to immediate ART compared with those randomized to defer ART until CD4 count <350/mm3. We expand on this finding by including additional bacterial infection events and we 
investigate whether the effect is due to the increase in CD4 and neutrophil counts that occurred in the immediate ART arm.
Methods: All START participants were included in analyses. Cox proportional hazards regression was used to model the time to serious bacterial infection (SBI). SBI was defined 
as a composite of bacterial pneumonia (BP) (confirmed by the endpoint review committee) or any BID (as reported in the START paper) which satisfied at least one of the following 
three criteria: grade 4 severity, requiring unscheduled hospitalisations or causing death. We estimated the effect of randomized assignment, on the risk of SBI. We considered two 
models: model (i) single factors adjusted for age and sex; model (ii) multivariable adjustment for all factors (See Table 1). Models were stratified by geographic region.
Results: Of 4,685 participants included in analyses 94 experienced at least one SBI during a median follow-up of 2.8 years. The median baseline neutrophil count (interquartile 
range) was 2810.0/mm3 (2176.2, 3678.2). Latest average neutrophil count over follow-up was 231/mm3 higher, and latest average CD4 count was 194/mm3 higher, in the immediate 
ART arm (p<.0001). Immediate ART was associated with a reduced risk of SBI [Hazard Ratio (HR), 0.42; 95% CI, 0.27-0.65, p=0.0001; consistent for two main components of SBI (BID 
HR=0.38, BP HR=0.42)] in model (i), but not after adjustment for time-updated factors in model (ii) [HR, 0.72; 95% CI, 0.41-1.27,p=0.25]. Higher latest BMI [HR per 5kg/m2, 1.33; 
95% CI, 1.11–1.59, p=0.0017] was associated with an increased risk of SBI. Higher latest CD4 count [HR per 100 cells/mm3, 0.83; 95% CI, 0.74–0.92, p=0.0006] was associated with 
a reduced risk of SBI. Latest neutrophil count was not associated with SBI [HR per 100 cells/mm3, 0.90; 95% CI, 0.19–4.16, p=0.89].
Conclusions: Immediate ART reduces the risk of SBI among HIV+ persons with high CD4 count and normal neutrophil count. This benefit is partly explained by ART-induced 
increases in CD4 count but not by increases in neutrophil count. Our study demonstrates the protective effect of immediate ART in reducing the risk of a broad spectrum of serious 
infections.

475  Increased Quality of Life With Immediate ART Initiation: Results From the START Trial 
Alan Lifson; Birgit Grund; for the INSIGHT START Quality of Life Study Group  
Univ of Minnesota, Minneapolis, MN, USA 
Background: With HIV managed as a chronic illness, quality of life (QOL) is one important outcome in assessing HIV treatment strategies. Development of HIV-related illnesses 
or medication side effects can both affect QOL.  The Strategic Timing of Antiretroviral Therapy (START) study randomized antiretroviral therapy (ART) naive participants with CD4 
counts >500 cells/mm3 to starting ART immediately vs. deferring ART until CD4 counts declined to 350 cells or clinical disease required ART.  We compared immediate vs. deferred 
ART groups for changes in QOL.
Methods: At baseline, Month 4, 12 and then annually, participants completed a visual analogue scale (VAS) for self-assessment of overall current health and the Short-Form 
12-Item Health Survey version 2 (SF-12v2) with 4 week recall. We computed three QOL outcomes from SF-12v2: (1) General health perception (GHP); (2) Physical component 
summary (PCS), and (3) Mental component summary (MCS).  All QOL outcomes are scaled 0-100 (higher score=better QOL). PCS and MCS scores are standardized to a mean=50 in a 
U.S. reference population. We compared immediate and deferred ART groups for QOL changes from baseline using longitudinal mixed models adjusted for visit and baseline QOL.
Results: Of 4684 START participants, 4561 had both baseline and follow-up QOL data: median baseline CD4=651 cells, median age=36 years, 27% were female, and 46% from 
high-income countries. Mean QOL baseline scores (with standard deviation) were VAS=80.9 (15.7), GHP=72.5 (21.5), PCS=53.7 (7.2), MCS=48.2 (10.5). Mean follow-up time was 
2.6 years. The immediate group spent 95% of follow-up time on ART vs. 28% for the deferred group.  Throughout follow-up, all changes in QOL favored the immediate group; 
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modest but significant differences were seen as early as 4 months with increases through 12 months (Fig. 1). Estimated treatment differences during follow-up were: VAS=1.9 
(95% CI 1.2-2.5); GHP=3.6 (2.8-4.5); PCS=0.8 (0.5-1.1); MCS=0.9 (0.4-1.3) (p<0.001 for each QOL measure).
Conclusions: In this HIV-positive population with CD4 >500 cells/mm3 that was generally in good health, all QOL measures improved in the immediate compared to the deferred 
ART group. These findings provide further support to the superiority of early ART as reported for major clinical outcomes in the START study.

 

476  Gender and Racial Disparities in Initial Antiretroviral Treatment Outcome: ACTG A5257 
Heather J. Ribaudo1; Raphael J. Landovitz2; Lumine H. Na3; Jeffrey L. Lennox4; Ighovwerha Ofotokun4; Susan E. Cohn5; Daniel Kuritzkes6; Judith S. Currier2; for the ACTG A5257 Study 
Team  
1Harvard Sch of PH, Boston, MA, USA; 2David Geffen Sch of Med at Univ of California Los Angeles, Los Angeles, CA, USA; 3Univ of Edinburgh, Edinburgh, UK; 4Emory Univ Sch of Med, Atlanta, 
GA, USA; 5Northwestern Univ, Chicago, IL, USA; 6Harvard Med Sch, Boston, MA, USA 
Background: Inferior virologic outcomes of initial antiretroviral treatment (ART) for women and ethnic/racial minority groups have been reported. We examined this finding in a 
US-based setting with modern ART regimens and determined whether socio-demographics or non-adherence explain these differences.
Methods: ACTG A5257 randomized 1809 participants to ART with emtricitabine/tenofovir disoproxil fumarate plus atazanavir/ritonavir (/r), raltegravir, or darunavir/r. Study 
follow-up ended in 2013. This planned secondary analysis included 1762 participants categorized as non-Hispanic white, non-Hispanic black, and Hispanic based on self report. Cox 
proportional hazards models examined the association of sex and race/ethnicity on the hazard of virologic failure (VF) adjusting for demographic and baseline factors including 
age, HIV-1 disease status and socio-demographic variables; adherence by self-report was included as a time-updated covariate. Analyses were intent to treat.
Results: The study sample was 34% white, 43% black, and 22% Hispanic. Median age was 37 years; 24% were women. Probability of VF by 96 weeks [95%CI] was 11% [10, 13] 
in men and 16% [12, 19] in women. VF probability was 7% [5, 9] in whites, 17% [14, 20] in blacks and 13% [10, 17] in Hispanics. Differential effects of sex or race/ethnicity by 
treatment arm were not apparent (P>0.40). A greater VF risk for women compared to men was apparent in unadjusted analysis (P=0.005) but not after adjustment for race/
ethnicity (P=0.29). Compared to whites, blacks and Hispanics had a greater hazard of VF (unadjusted HR=2.8 [2.0, 3.8] and 2.0 [1.4, 2.8], respectively). While adjustment for 
socio-demographic factors appeared to account for the excess VF risk for Hispanics (1.2 [0.7, 1.8]), an excess risk remained for blacks after adjustment for socio-demographics and 
adherence (1.7 [1.1, 2.5]). Other factors associated with higher VF risk included non-adherence, younger age, high pre-ART viral load, low income, less education, IV drug history, 
and not working or in school (Figure).
Conclusions: Women and ethnic/racial minority groups in the US remain at greater risk of VF of initial ART with modern ART regimens. For women and Hispanics, this excess risk 
appears explained by race/ethnicity and socio-demographics, respectively. In contrast, an excess risk of VF for blacks remains after adjustment for non-adherence and socio-
demographics. This work helps define populations at high VF risk who may benefit from early targeted interventions.
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477  HIV Pretreatment Drug Resistance in Mexico: A Nationally Representative WHO Survey 
Santiago Avila-Rios1; Claudia García-Morales1; Daniela Tapia-Trejo1; Margarita Matías-Florentino1; Verónica Quiroz-Morales1; Jesús Casillas-Rodríguez2; Juan Sierra-Madero3; Eddie 
León4; Carlos Magis4; Gustavo Reyes Teran1; for the HIV Drug Resistance Mexican Network Group  
1Natl Inst of Respiratory Diseases, Mexico City, Mexico; 2Condesa Specialised Clinic, Mexico City, Mexico; 3Natl Inst of Med Scis and Nutrition Salvador Zubirán, Mexico City, Mexico; 4Natl Cntr 
for HIV/AIDS Prevention and Control, Mexico City, Mexico 
Background: To ensure sustainability of antiretroviral treatment (ART) programmes after ART scale up, the WHO has proposed a global standardized HIV drug resistance (DR) 
monitoring and surveillance strategy, including the assessment of pre-treatment HIVDR (PDR).
Methods: We present the first nationally representative WHO HIV PDR survey performed in Mexico from February to July 2015. Twenty-five clinics were selected to contribute with 
participants from 136 Ministry of Health facilities by probability-proportional-to-size sampling, according to the number of ART initiators observed in each clinic during 2013. PDR 
was assessed from plasma virus, based on the WHO surveillance HIVDR mutation list, using the Stanford CPR tool. All samples were processed in a WHO-accredited lab by Sanger 
sequencing using the software RECall and by next generation sequencing (NGS) using the software HyDRA.
Results: A total of 274 participants were included in the study; 84% were men. The median CD4+ T cell count was 257 cells/uL reflecting the known late presentation to clinical 
care in the country. PDR to any antiretroviral (ARV) drug was 12.0% (95% CI: 8.4-16.5%). NNRTI PDR was highest (6.9%), followed by NRTI PDR (5.1%) and PI PDR (2.6%). The most 
frequent PDR mutations were RT K103N (4.0%), M41L (1.1%) and PR L90M (1.8%). The prevalence of PDR to any ARV drug estimated with NGS at a 20% DR mutation frequency 
threshold was 12.2%, but increased considering lower thresholds: 14.2% at 10%; 17.3% at 5%; 30.3% at 2%. The most frequent minority variants (<5% of the viral population) 
included PR M46I, N88D and RT D67G, K70E. At the 2% DR mutation frequency threshold, intermediate levels of NNRTI (7.8%), NRTI (10.9%) and PI (10.1%) PDR were observed. 
Three putative transmission clusters were found, one including a male and a female from Baja California with M41L, one with two MSM from Sonora with Y181C and one with a 
female and an MSM from Veracruz with DR to two drug classes. 
Conclusions: PDR in Mexico remains at the intermediate level, but individual PDR level to NNRTI has also reached intermediate level with high frequency of K103N, consistent with 
the wide use of efavirenz-containing first line regimens in the country. Low frequency DR mutations mainly to NRTI and PI were observed. Evidence of DR mutation transmission 
was found in specific geographic areas involving both heterosexuals and MSM. These observations warrant continuous PDR surveillance in the country. 

478  The Dynamics of Drug Resistance Detected During Acute HIV Infection 
Ruth M. Kanthula1; Julie Weis2; Chris Warth2; Nelly R. Mugo3; Lisa Frenkel4; Connie M. Celum1; Julie M. Overbaugh2; Frederick Matsen2; Jared M. Baeten1; Dara Lehman2  
1Univ of Washington, Seattle, WA, USA; 2Fred Hutchinson Cancer Rsr Cntr, Seattle, WA, USA; 3Kenya Med Rsr Inst, Thika, Kenya; 4Seattle Children’s Rsr Inst, Seattle, WA, USA 
Background: HIV drug resistance detected during acute infection may be a result of transmission from an infected partner, selection by pre-exposure prophylaxis (PrEP), or error 
prone replication. Here we describe the long-term dynamics of resistance detected during early acute HIV infection.
Methods: The Partners PrEP Study was a randomized trial in which serodiscordant partners were assigned to emtricitibine co-formulated with tenofovir (FTC/TDF) or TDF alone 
compared to placebo, and monitored for HIV infection monthly. In a previous study, baseline samples from 137 HIV serocovnverters were tested for drug resistance using 454 ultra 
deep sequencing at the time seroconversion was first detected. Here, we conducted resistance testing by 454 on plasma samples at 6, 12 and 24 months following seroconversion 
from individuals with resistance mutations detected during acute infection at frequencies ≥1% that had a Stanford score ≥30 and cause resistance to non-nucleoside or nucleoside 
reverse-transcriptase inhibitors (NNRTIs or NRTIs), including both PrEP and non-PrEP antiretrovirals. 
Results: There were 35/137 (26%) individuals with resistance detected at frequencies ≥1% at the time seroconversion was first identified: 30 had resistance to non-PrEP 
antiretrovirals (not TDF or FTC) likely due to transmitted resistance or error-prone replication and 11 individuals had PrEP-related mutations (K65R, K70E and M184IV); of whom 
6 had both PrEP-related and non-PrEP mutations. Of the 35, 31 individuals had resistance results available through 12-24 months. Resistance faded to frequencies <1% in 16/31 
(52%) individuals by 6 months after seroconversion and in 21/31 (68%) by 24 months. PrEP-selected mutations did not persist. In 5 individuals, resistance persisted at low 
frequencies between 1-10% of the viral population and in 3 individuals, resistance mutations K103N (n=2) or Y181C (n=1) persisted at frequencies ≥ 99% throughout follow-up.
Conclusions: Among individuals who acquired HIV in a PrEP trial, non-PrEP (non TDF or FTC) mutations accounted for the majority of resistance detected during acute infection. 
Persistence of high frequency resistance was limited to 2 NNRTI mutations that were most likely transmitted. Most of the resistance present during acute infection faded below 
detection by 24 months regardless of whether it was selected or transmitted. These data suggest that in the absence of antiretroviral treatment, onward transmission of resistance 
is most likely to occur early after HIV infection.

479LB  WITHDRAWN 

480  Large Cluster Clinical Isolates Show Facilitated Escape From Integrase Inhibitors 
Bluma G. Brenner1; Maureen oliveira1; Ruxandra Ilinca Ibanescu1; Olga Golubkov1; Bonnie A. Spira2; Mark A. Wainberg2  
1Lady Davis Inst, Montreal, QC, Canada; 2McGill Univ AIDS Cntr, Montreal, QC, Canada 
Background: Integrase inhibitors (INIs), including raltegravir (RGV), elvitegravir (EVG) and dolutegravir (DTG) are a drug class of choice in first-line therapy. Emergent resistance 
to EVG and RGV include N155H and G140A/G148RHQ pathways, conferring RGV/EVG cross-resistance, and Y143RHC (RGV) and T66I/E92Q/G (EVG) pathways. To date, DTG shows a 
higher barrier to resistance with no reported mutations in first-line therapy at 96 or 148 weeks. Phylogenetics shows a metamorphosis of the Quebec HIV epidemic towards large 
cluster outbreaks, averaging 43 linked transmissions/cluster. “Super-transmissible” viral lineages showed facilitated development of resistance in cell culture, revealing pathways 
to DTG resistance that could not be otherwise ascertained.  
Methods: Phylogenetic analysis identified cluster group association of newly diagnosed subjects recruited into the Montreal PHI cohort. Viral stocks from representative large 
cluster (cluster size 44, 44, 40, 24, 23, 71) and solitary transmissions (n=6) were amplified through co-culture of patient CD8-depleted peripheral blood mononuclear cells  with 
human cord blood mononuclear cells (CBMCs). Selections of resistance to DTG, EVG, and RGV, were performed by repeat serial passage in CBMCs in the presence of increasing drug 
concentrations of drugs, based on weekly RT assays. Genotyping was performed at select passages to evaluate time to the development of drug resistance.
Results: Whereas viruses belonging to solitary transmissions showed no emergent drug resistance to DTG at week 30, super-cluster lineages acquired DTG resistance within 6-12 
weeks.  Superclusters  developed DTG resistance along R263K (2),  S153Y, or H51Y pathways. Parallel EVG selections led to more complex resistance pathways. Dual selections with 
DTG and 3TC showed R263K emergence prior to M184I/V. Whereas DTG selections failed to accumulate mutations, R263K acquired with EVG selections led to further acquisition of 
INI mutations. Phenotypic assays monitored relative drug susceptibility to DTG, EVG, and RGV in the context of resistance mutations and natural polymorphisms.
Conclusions: Although DTG confers a high barrier to resistance, large cluster viral lineages fast forward escape from drug pressure, providing unique insights on emergent 
resistance to INIs.   

481  An Informatics Approach to Predicting Rates of Transmitted HIV-1 Drug Resistance 
Joseph M. Volpe1; Dongmei Yang1; Suqin Cai1; Jay Timmerman2; Charles M. Walworth1; Jeannette M. Whitcomb1  
1Monogram BioScis, South San Francisco, CA, USA; 2LabCorp Informatics, Durham, NC, USA 
Background: National transmitted HIV-1 drug resistance (TDR) rates are typically monitored through HIV surveillance data and this represents the gold-standard for determining 
TDR rates in various populations. However, it often requires several years to prepare data for presentation and publication resulting in long lag times between data accumulation 
and result dissemination. Here we present a computational method using de-identified clinical test results from a large commercial database to infer TDR rates in near real-time.
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Methods: A HIPAA-compliant unique Patient ID was assigned to each test result in the LabCorp Clinical Database. New cases of HIV diagnosis were inferred using the linked results 
from HIV diagnosis, viral load and drug resistance tests.  We developed a novel inference model which employs a successive series of filters to derive a subset of resistance assays 
that were likely to have been performed at the time of initial HIV diagnosis. We used the 2009 surveillance drug resistance mutations (SDRM) list from the Stanford University 
HIV Drug Resistance Database to determine mutational frequencies. We validated the model by comparing the predicted 2008-2011 NRTI, NNRTI, and PI frequencies to ranges 
established from prior TDR surveillance studies. We then used our model to calculate rates of TDR for 2012-2014 per drug class, including INIs. This model allows us to assess 
prevalence rates according to age group, gender, and geography.
Results: We identified 8612 putative baseline resistance tests from 2008-2011. The rates for NRTI (7.6%), NNRTI (11.2%), and PI (2.9%) SDRMs compared favorably with previously 
reported TDR rates, as did the overall rates for any SDRM (17%). For 2012-2014, we analyzed 14,325 putative baseline resistance tests and observed an overall rate for TDR 
mutations of 17.2%. We observed prevalence rates of 6.3%, 12.3%, 2.7%, and 0.6% for the NRTIs, NNRTIs, PIs, and INIs, respectively.
Conclusions: Our model demonstrates a novel real-time method for inferring the prevalence of TDR by drug class. This model suggests that national TDR rates for NRTI, NNRTI, and 
PIs from 2012-2014 have not decreased relative to prior years and that INI TDR rates were surprisingly low, possibly reflective of the efficacy of current antiretroviral regimens which 
incorporate this class. Near real-time TDR data can facilitate early detection of new drug resistance strains should they arise, such as in response to PrEP. Analysis of 2015 rates will 
be included for presentation.

482  Impact of Transmitted Thymidine Analogue Mutations on Responses to First-Line ART 
Anna Maria Geretti1; Ellen White2; Apostolos Beloukas3; Chloe Orkin4; Anna Tostevin2; Peter Tilston5; David Chadwick6; Caroline Sabin7; David Dunn2; for the HIV Drug Resistance 
Database and CHIC Study  
1Inst of Infection & Global Hlth, Univ of Liverpool, Liverpool, UK; 2Med Rsr Council Clinical Trials Unit at Univ Coll London, London, UK; 3Univ of Liverpool, Liverpool, UK; 4Barts Hlth NHS Trust, 
London, UK; 5Manchester Royal Infirmary, Manchester, UK; 6South Tees Hosp NHS Fndn Trust, Middlesbrough, UK; 7Univ Coll London, London, UK 
Background: Thymidine analogue mutations (TAMs; RT codons 41, 67, 70, 210, 215, 219) are a prevalent form of transmitted drug resistance (TDR) in Europe and North America, 
commonly occurring as singleton revertants of T215Y/F (e.g., T215E), and thought to often represent onward transmission from ART-naive subjects. Although PI/r-based therapy is 
recommended for patients with transmitted TAMs, it is not known whether alternative regimens carry an increased risk of virologic failure (VF). The study aim was to analyze ART 
outcomes in subjects with ≥1 TAM (and no other resistance) vs. subjects without evidence of resistance.
Methods: Subjects underwent genotypic resistance testing in 1998-2012 prior to starting TDF or ABC + 3TC or FTC + PI/r (ATV, DRV, FPV, LPV) or NNRTI (EFV, NVP, RPV). VF 
definition: confirmed viral load >50 (or 200) cps/mL after ≥6 months of ART, or one viral load >50 (or 200) cps/mL followed by a treatment change. Time to VF was analyzed using 
Kaplan Meier plots (figure) and Cox models adjusted for age, ethnicity, risk group, pre-ART viral load and CD4 count, and ABC use. 
Results: Of 6926 patients evaluated before ART initiation, 6345 (92%) had no resistance; 271 (4%) had ≥1 TAM, including 204/271 (75%) with singleton TAMs, most commonly 
T215 revertants (112/271, 41%). VF risks at the 50 cps cut-off were 808/6345 (13%) in subjects with no resistance vs. 33/271 (12%) in subjects with ≥1TAM (P=0.53, log rank 
test). VF risks in subjects with no resistance were 304/1591 (19%) for PI/r use vs. 504/4754 (11%) for NNRTI use (adjHR=2.2; 95% CI 1.9-2.5; P<0.001). The same direction of effect 
was observed with ≥1TAM: 16% (21/131) for PI/r vs. 9% (12/140) for NNRTI (adjHR=1.7; 0.8-3.4, P=0.15). At the 200 cps cut-off, VF risks were 401/6345 (6%) in subjects with no 
resistance vs. 12/271 (4%) in subjects with ≥1TAM (P=0.14, log rank test). VF risks in subjects with no resistance were 149/1591 (9%) for PI/r use vs. 252/4754 (5%) for NNRTI use 
(adjHR=1.9; 1.6-2.4, P<0.001). With ≥1TAM, VF risks were 6/131 (5%) for PI/r vs. 6/140 (4%) for NNRTI (adjHR=0.9; 0.3-2.8, P=0.87). 
Conclusions: This cohort analysis supports the hypothesis that in patients with ≥1 TAM as the sole form of TDR (predominantly singleton T215 revertants), there was no apparent 
virologic advantage of starting ART with a PI/r-based regimen. As the influence of confounding factors cannot be excluded, the data should be regarded as providing a framework 
for designing a controlled trial. 

 

483  Increasing Prevalence of Silent Mutations in HIV-1 Subtype B RT Which Alter Fitness 
Sushama Telwatte1; Chanson J. Brumme2; Anna C. Hearps1; Catherine F. Latham1; Con Sonza3; P. Richard Harrigan2; Gilda Tachedjian1  
1Burnet Inst, Melbourne, Australia; 2BC Cntr for Excellence in HIV/AIDS, Vancouver, BC, Canada; 3Univ of Melbourne, Melbourne, Australia 
Background: Resistance to combination antiretroviral therapy (cART) in HIV-1 infected individuals is typically due to non-synonymous mutations that change the protein 
sequence; yet, the selection of synonymous or ‘silent’ mutations in HIV-1 has been reported1. Silent K65K and K66K mutations in HIV-1 reverse transcriptase (RT) are associated with 
thymidine analog mutations (TAMs) D67N and K70R, which confer decreased susceptibility to most HIV-1 nucleoside RT inhibitors. We previously showed that D67N/K70R in HIV-1 
RT increase indel frequency by 100-fold, contributing to impaired viral fitness, and that either K65K or K66K reversed these defects2. However, the impact of the silent mutations in 
clinically-relevant virus backbones and their prevalence in a population over time are unknown.
Methods: A retrospective analysis of all drug-naïve HIV-infected individuals enrolled in the Drug Treatment Program (DTP) at the British Columbia Centre for Excellence in HIV/
AIDS between 1997 and 2014 examined the prevalence of K65K/K66K in this population. A longitudinal analysis of HIV-1 RT sequences from 2131 individuals from the same cohort 
assessed the temporal appearance of K65K/K66K relative to TAMs. Growth competition assays evaluated the fitness of multidrug-resistant (MDR) HIV-1 variants ± K65K or K66K 
derived from a patient isolate.
Results: A retrospective analysis of all drug-naïve HIV-infected individuals in the DTP cohort revealed that K65K and K66K increased in prevalence in drug-naïve individuals 
from 11% in 1997 to 36% in 2014 [p=9.9x10-14 (Cochran-Armitage test), n=5221] (Fig.1). K65K and K66K were selected in 316 individuals (15%) followed longitudinally. In 95% of 
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cases, these mutations occurred in the absence of TAMs, suggesting that there may be a role for these silent mutations independent of TAMs. K65K and K66K conferred a fitness 
advantage of 2.01 ± 0.11% and 2.41 ± 0.41% respectively to MDR HIV-1 variants in the absence of drug pressure (n=3 for each).
Conclusions: K65K and K66K confer a fitness advantage in the context of MDR virus, even in the absence of drug. An unexpected tripling in prevalence of these mutations in drug-
naïve individuals over the past 20 years was observed. Approximately one in three individuals with subtype B virus now harbor these mutations, suggesting that their potential 
impact should not be ignored. 

 

484  No Effect of HIV-1 Subtype C on Virological Failure Rate With First-Line TDF Regimens 
Ellen White1; Erasmus Smit2; Duncan Churchill3; Simon Collins4; Clare Booth5; Anna Tostevin1; Caroline Sabin6; Deenan Pillay7; David Dunn1; for the UK HIV Drug Resistance Database 
and the UK Collaborative HIV Cohort 
1Med Rsr Council Clinical Trials Unit at Univ Coll London, London, UK; 2Birmingham Heartlands Hosp, Birmingham, UK; 3Brighton and Sussex Hosps NHS Trust, Brighton, UK; 4HIV i-Base, 
London, UK; 5Royal Free London NHS Fndn Trust, London, UK; 6Univ Coll London, London, UK; 7Africa Cntr for Hlth and Pop Studies, Mtubatuba, South Africa 
Background: In vitro and clinical studies have shown that subtype C viruses have a greater propensity to develop a K65R mutation due to polymorphisms at codons 64-66. This 
has potentially important public health implications given that subtype C infection accounts for around 50% of HIV infections worldwide and with the expanded use of tenofovir 
(TDF) as per WHO 2013 recommendations. We have exploited the wide diversity of viral subtypes within the UK to examine whether viral subtype influences the rate of virological 
failure (VF) on first-line TDF-containing regimens.
Methods: Patients were included if HIV care was received at a participating clinic in the UK CHIC study; their first-line regimen was TDF+(XTC)+(EFV, NVP, LPV/r, DRV/r or ATV/r); 
and ≥2 viral loads (VLs) measured after 6 months following ART initiation. Subtypes were defined according to Rega-3, based on resistance tests conducted pre-therapy or at 
treatment failure. Time to VF (2 consecutive VLs >200 copies/ml after 6 months of ART) was analysed using Cox models, adjusting for demographic factors, baseline CD4 and VL, 
ART regimen, and year of initiation. Follow-up was censored at last VL or discontinuation of TDF. Multiple imputation was used to include patients with missing subtypes, taking 
advantage of the strong association with demographic factors.
Results: 8746 patients were included and followed for a median of 3.3 years; 5465 (4123 observed, 1342 average of imputed) were subtype B, 1455 (823, 632) subtype C, and 1826 
(1203, 623) non-B/non-C. Subtype B patients were mostly white (83%) and MSM (85%) while subtype C mostly black (70%) and heterosexual (79%). Subtype non-B/non-C patients 
were demographically more mixed (35% white, 53% black; 26% MSM, 63% heterosexual). Risk of VF for subtype non-B/non-C (173, 9.5%) was similar to subtype C (142, 9.8%) 
(aHR=1.1, 95% CI 0.8-1.4). In unadjusted analyses, patients with subtype B infection had a much lower risk of VF (309, 5.7%) than subtype C (HR=0.5, 95% CI 0.4-0.7). However this 
difference was markedly reduced in adjusted analyses (aHR=0.9, 95% CI 0.6-1.2, P=0.41), largely mediated by the effects of exposure group and ethnicity. 
Conclusions: Patients infected with subtype C virus on a first-line TDF containing regimen appear not to experience a higher rate of VF with differences observed explained 
by demographic factors rather than a subtype effect. This is a reassuring finding for expanded use of TDF in southern Africa, India, and other areas where subtype C virus 
predominates.

 

485  National Molecular Surveillance of Recently Acquired HIV Infections, Germany 2013-14 
Andrea Hauser1; Alexandra Hofmann1; Kirsten Hanke1; Viviane Bremer1; Barbara Bartmeyer1; Claudia Kucherer2; Norbert Bannert2 
1Robert Koch Inst, Berlin, Germany; 2Robert Koch-Inst, Berlin, Germany 
Background: Continuous molecular HIV surveillance provides valuable public health information concerning the transmission of drug resistant viruses and the dynamics of 
currently circulating variants. To enable an up-to-date molecular analysis of HIV-genotypes circulating in Germany, the Robert Koch Institute (RKI) has established a surveillance 
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system based on recently acquired HIV infections. The aim is to assess the current prevalence of transmitted drug resistant (TDR) variants and HIV-1 subtypes in the main HIV-
transmission groups: men who have sex with men (MSM), women/men with heterosexual contacts (HET) and persons with intravenous drug use (PWIDs) with respect to their 
origin and place of infection.
Methods: Newly diagnosed cases are reported to the RKI as a statutory duty for anonymous notification. Diagnostic laboratories provide dried serum spot (DSS) of ~60% of all 
newly diagnosed HIV infections reported. DSS serologically classified as “recently acquired infections” (<140 days; BED-CEIA, Sedia) were genotyped in the HIV-pol-region to 
identify TDR and to determine the HIV-1 subtype. The results are linked to notification data from the report.
Results: In 2013 and 2014 a total of 1,963/6,371/DSS originated from a recent infection. Of these, 881 were successfully sequenced and analysed. Total TDR was 10.7%, comprising 
4.3% with mono resistance to nucleotide reverse transcriptase inhibitors (NRTIs), 2.7% to non-NRTIs, 2.7% to protease inhibitors and 0.6% and 0.3% with dual and triple class 
resistances, respectively. HIV-subtype B was most prevalent with 76.2%. Non-B infections were identified more often in HET compared to PWIDs or MSM (79%; 39%; 12%, all 
p<0.05). Non-B subtypes were also more frequently found in patients originating in countries other than Germany (49% vs.15%; p<0.05) and in patients infected outside of 
Germany (65% vs.14%; p<0.05).
Conclusions: TDR prevalence in recent HIV infections among notified newly diagnosed HIV patients in Germany remained high (>10%) in 2013/2014 and is comparable to other 
European countries, including with regard to the proportions of resistance classes. Therefore, genotypic resistance testing of HIV prior to first-line treatment should be continued. 
Our data also demonstrate that subtype B infections remains the most frequently transmitted subtype in the country based on its high prevalence in MSM.

486  Influence of Transmitted Drug Resistance on CD4 Decline Among ART-Naïve HIV Patients 
Anna Schultze1; Carlo Torti2; Alessandro Cozzi-Lepri1; Anne-Mieke Vandamme3; Maurizio Zazzi4; Helen Sambatakou5; Andrea De Luca4; Anna Maria Geretti6; Anders Sönnerborg7; 
Giuseppe Lapadula8  
1Univ Coll London, London, UK; 2Univ Magna Graecia, Catanzaro, Italy; 3Katholieke Universiteit Leuven, Leuven, Belgium; 4Univ of Siena, Siena, Italy; 5Hippokration General Hosp, Univ of 
Athens, Athens, Greece; 6Inst of Infection & Global Hlth, Univ of Liverpool, Liverpool, UK; 7Karolinska Inst, Stockholm, Sweden; 8Infectious Diseases Clinic, San Gerardo Hosp, Monza, Italy 
Background: The presence of transmitted drug resistance mutations (TDRM) may influence the natural history of HIV infection. We evaluated the effect of TDRM on CD4 count 
decline in a large European cohort collaboration.
Methods: Data from several European HIV clinics (ViroLAB, EuResist and EuroSIDA contributing clinics; Royal Free and St Mary’s Hospital, London; University of Bari) were merged. 
Individuals were included if they were aged ≥18 and had ≥1 CD4 count and ≥1 genotypic resistance test before starting antiretroviral therapy (ART). Baseline was defined as the 
date of the first available CD4 count. TDRM were identified using the WHO 2009 surveillance list, and were presumed to have been present since the time of infection. Linear mixed 
models with a random intercept and slope were used to estimate the effect of TDRM on CD4 slopes.
Results: 6326 individuals were included: 74% were male and 65% infected with a subtype B virus. The median follow-up was 1.2 (IQR=0.07-3.4) years. Overall, 623 individuals 
(9.9%) had at least 1 TDRM (NRTI:7.0%, NNRTI:3.0% and PI:2.5%). The most common mutations were thymidine analogue mutations for the NRTIs (5.9%), K103N for the NNRTIs 
(1.8%) and L90M for the PIs (0.9%). The median baseline CD4 count was 418 (IQR=284-580) cells/mm3, and there was no evidence that this differed according to the detection of 
TDRM (426 in those with TDRM v. 417 in  those without, p=0.14). The viral set point (median of the mean distribution of all pre-ART RNA measurements) was 4.4 log10cp/ml among 
individuals with TDRM and 4.5 among those without (p=0.07). In unadjusted models, the overall estimate of CD4 decline was 54 cells/year in the whole population; 56 cells/year 
among those with TDRM and 54 cells/year among those without (difference=-2.30 cells/year, 95%CI=-9.67; +5.03, p=0.54). After adjustment for potential confounders (Table 
1), there was no evidence to suggest that the rate of CD4 decline differed according to TDRM presence (p=0.29). There was also no evidence to suggest that CD4 slopes differed 
according to the class of resistance present (Table 1). 71 (1.1%) individuals had M184V, and we could not find any evidence that this was associated with baseline CD4 counts 
(p=0.15) or CD4 slopes (p=0.68).
Conclusions: In one of the largest European datasets of resistance tests results from ART-naive individuals, we were not able to find any evidence supporting the hypothesis that 
the rate of CD4 decline in the absence of ART is different between patients with and without TDRM. 

 

487  No Evidence of Sexual Transmission of Minority HIV Drug Resistance Mutations in MSM 
Antoine Chaillon; Sanjay R. Mehta; Joel O. Wertheim; Ben Murrell; Susan J. Little; Douglas D. Richman; Davey M. Smith; Sara Gianella  
Univ of California San Diego, San Diego, CA, USA 
Background: During primary HIV infection, the detection of minority drug resistant mutations (DRM), defined as <20% of sampled population, may be a consequence of (i) 
sexual transmission, (ii) de novo mutations, and/or (iii) technical errors.
Methods: Baseline blood samples were collected from 32 HIV+ antiretroviral-naive, phylogenetically- and epidemiologically-linked male source and recipient partners, within a 
mean of 64 days (range: 11-170) after the recipient’s estimated date of infection; 23 longitudinal samples were available for 11 recipients over a mean of 267 days (range: 11-1,520). 
Next generation sequencing (NGS) of HIV reverse transcriptase (RT) was performed (Roche 454); filtered reads were screened for nucleoside and non-nucleoside RT inhibitor 
DRM (Stanford >35). NGS error was estimated using confidence limits for %DRM and a binomial model was used to determine background error rate for each site. The likelihood 
of sexual transmission of minority DRM was assessed using Bonferroni-adjusted paired t-tests. We estimated the site-wise mutation rate, selection (dN/dS ratio), and linkage 
between minority DRM and accessory mutations (AM). Longitudinal persistence of minority DRM was assessed by mixed-effects regression analysis adjusting for HIV RNA levels.
Results: NGS identified minority DRM in baseline samples from all sources and recipients (mean: 3, range: 1-13), with a total of 139 DRM from 22 sites (9 NNRTI, 13 NRTI) and an 
average frequency of 4.07% (range: 0.02-15% with average NGS error of 0.0017 mutations/site). In samples evaluated shortly after infection, we found: 1) no association between 
the presence of minority DRM in the source and recipients (all p>0.1), 2) no increased mutation rates (permutation test p>0.05), 3) no enrichment for diversifying or purifying 
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selection at DRM sites compared to other sites (Exact p >0.05), and 3) no association between AM and DRM. Longitudinal analyses within recipients revealed a significant decrease 
in the frequency of minority DRM over time, while overall viral diversity increased (p<0.05).
Conclusions: Using data from transmission pairs, we found no evidence of sexual transmission of minority DRM. The presence of minority DRM only during early infection, when 
effective population size is low, is consistent with the mutation-selection balance hypothesis, in which deleterious mutations (i.e. DRMs) are more efficiently purged from the 
population later in infection when the larger effective population size allows more efficient selection.

488  Transmitted Drug Resistance in HIV-1 Subtype C Hyperacute Infection 
Urisha Singh1; Avashna Singh1; Marc Noguera-Julian2; Manjeetha Jaggernath1; Amber Moodley1; Krista Dong3; Bruce D. Walker3; Thumbi P. Ndungu1; Michelle Gordon4  
1Univ of KwaZulu-Natal, Durban, South Africa; 2IrsiCaixa Inst for AIDS Rsr, Badalona, Spain; 3Ragon Inst of MGH, MIT, and Harvard, Cambridge, MA, USA; 4Nelson R Mandela Sch of Med, Univ 
of Kwazulu-Natal, Durban, South Africa 
Background: Transmitted Drug Resistance (TDR) in HIV-1 presents a risk for the future success and longevity of Highly Active Antiretroviral Therapy (HAART) especially in 
resource limited settings in which no genotypic testing is conducted prior to treatment initiation and options for treatment and salvage therapy is limited. For HIV-1 subtype C, 
the most prevalent subtype in sub-Saharan Africa, there is limited information available on the prevalence of TDR and the persistence of TDR associated mutations, aspects which 
are integral in informing decisions on future treatment strategies for HIV-1. We investigated the prevalence and persistence of low frequency TDR associated mutations in HIV-1 
subtype C hyperacute infection. 
Methods: HIV uninfected women at high risk for HIV infection were followed and sampled twice weekly as part of a comprehensive prevention and empowerment programme.  
Plasma samples from 14 participants, who were infected with HIV-1 during study follow-up, were obtained within one week of onset of plasma viremia (OPV) and at regular 
intervals thereafter and subject to ultra-deep pyrosequencing (454 Life Sciences, Roche Diagnostics). Data was analysed using the amplicon variant analyser where the cut-off for 
low frequency drug resistance mutations (DRMs) was 1%.
Results: UDPS identified low frequency DRMs in 8 out of 14 participants (57%). The K65R nucleotide reverse transcriptase inhibitor (NRTI) associated DRM was the most prevalent 
low frequency DRM detected (6 out of 14 participants, 47%). Other DRMs detected included the D67N (3.88%) NRTI-associated DRM, the F53L (17.6%) and M46L (6.3%) protease 
inhibitor (PI) associated DRMs and the T97A integrase strand transfer inhibitor (InSti) associated DRM. The K103N NNRTI-associated DRM was detected in high frequency. Whilst the 
K103N DRM persisted at 1 year after OPV, the F53L and M46L DRMs reverted as early as 7 days after OPV.
Conclusions: Our results showed that low frequency mutations are common in HIV-1 subtype C hyperacute infection. Most of these mutations reverted rapidly and thus would be 
undetectable by routine methods used in the surveillance of TDR. The possible storage of TDR associated mutations in latent reservoirs raises concern for their reemergence under 
drug selection pressure and their subsequent impact on treatment outcomes. Further work to identify viral species in latent reservoirs is suggested for this cohort. 

489  Integrase Inhibitors-Transmitted Drug Resistance Detected by UltraDeep Sequencing 
Eve Todesco1; Jeremy Jaffre1; Cathia Soulié1; Daniele Armenia2; Marc Wirden3; Sidonie Lambert1; Christine Katlama1; Francesca Ceccherini-Silberstein2; Vincent Calvez1; Anne-Geneviève 
Marcelin1  
1Sorbonne Univs, Paris, France; 2Univ of Rome Tor Vergata, Rome, Italy; 3APHP, Pitie Salpêtrière Hosp, Paris, France 
Background: Transmitted Drug Resistance (TDR) can impair first-line antiretroviral therapy response. Moreover, HIV-1 minority resistant variants (MRV) can be a source of 
virological failure if they are present before antiretroviral treatment: it was mainly shown for non nucleoside reverse transcriptase inhibitors first line based regimens. Few data are 
available for TDR Integrase Strand Transfer Inhibitors (ISTIs). In this work, we have studied resistance mutations in integrase gene by Sanger sequencing and UltraDeep Sequencing 
(UDS) in ISTI-naive patients.
Methods: Integrase genotypic analysis was performed by Sanger sequencing and by UDS. Plasma samples of 65 treatment-naïve Men having Sex with Men (MSM) patients were 
analyzed from the amino acid 53 to 281. GS Amplicon Variant Analyzer was used to analyze the UDS data, with a detection threshold of MRV of 1% (forward and reverse). Resistance 
was interpreted according to the last version of ANRS algorithm (www.hivfrenchresistance.org).
Results: Among the 65 patients, 60% of them were infected by B subtype. Viruses of six patients harbored majority resistant mutations by Sanger sequencing (four L74I and two 
E157Q mutations). Three viruses harbored MRV detected by UDS only: two R263K (at a rate of 9.7%, mutational load: 7099 copies/mL; and 13.5 %, 8345 copies/mL) and one E138K 
mutations (at 4.8%, 111 copies/mL). All these mutations were retrieved among B subtype viruses.
Conclusions: None of the three classical ISTIs signature resistance mutations (at positions 143, 148 and 155) were retrieved. However, in this population of MSM naive-treatment 
patients, the prevalence of ISTI-resistance mutations, mainly related to polymorphisms, seems to be relatively high (9.2% by Sanger and 13.8% by UDS). In conclusion, with the 
increase use of ISTIs in clinical practice, TDR for this therapeutic class should be carefully monitored in the future, as well as the impact of these MRV on the virological response.

490  Linkage of Rare Drug Resistance Mutations Detected by New Ultrasensitive SGS 
Valerie F. Boltz1; Junko Hattori1; Wei Shao2; John M. Coffin3; Frank Maldarelli1; Mary F. Kearney1  
1NCI, Frederick, MD, USA; 2Leidos Biomed Rsr, Inc, Frederick, MD, USA; 3Tufts Univ, Boston, MA, USA 
Background: Targeted next generation sequencing (NGS) is a powerful tool for detecting low frequency, HIV-1 drug-resistant mutations but frequent in vitro recombination 
prevents accurate detection of linked mutations and assessment of phylogenetic relationships. We developed a new NGS-based ultrasensitive single-genome sequencing (uSGS) 
assay that eliminates in vitro recombinants and reduces PCR errors to investigate linkage of resistance mutations and the phylogenetics of variants in plasma samples.
Methods: NGS uSGS libraries were generated by tagging cDNA molecules from plasma RNA with primer IDs, optimizing PCR, and generating overhangs on amplicons for efficient 
ligation of Illumina adaptors. Libraries were sequenced with paired-end Illumina MiSeq technology. A modified version of the algorithm of Zhou, et. al. was used to remove 
sequences whose primer IDs contained PCR/sequencing errors. The uSGS pipeline further eliminated PCR recombinants and PCR/sequencing errors by applying a “>80% majority 
rule” to each site in alignments of reads with the same primer ID. uSGS data were analyzed for unique linkage patterns and for phylogenetics using neighbor-joining (NJ) analyses.
Results: Using the uSGS assay, a median of 1227 SGS were obtained from each of 3 plasma samples from 2 ART-experienced donors. The presence of clusters of resistant variants 
on independent nodes of NJ trees implied that resistant variants emerged independently and diversified primarily due to stochastic changes rather than from in vivo recombination 
with other variants. Within clusters of variants, rare, linked resistance mutations were detected in each sample. In the 1st sample from one donor, a single variant was detected 
with linked mutations in RT at codons 106, 108, and 101 (0.06% frequency) on a background of 67N (98.9% aac). In a 2nd sample from the same donor obtained 2 weeks later, a 
different 67N mutation (aat, 1.1%) was linked to the previously detected rare mutations at codons 106 and 101. Similarly, in plasma from the second donor, rare (0.08% frequency) 
linked mutations were detected at codons 70, 108, and 184.
Conclusions: The new ultrasensitive SGS assay described here can detect rare, linked mutations at drug resistance sites and permits accurate phylogenetic analyses of HIV 
variants. This capability will improve the understanding of resistance evolution and could help identify individuals at risk of treatment failure because of linked resistance 
mutations.
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491LB  Large-Scale Transmission and Clustering of HIV Protease Resistance in Ontario, Canada 
P. Richard Harrigan1; Ashleigh B. Sullivan2; Jeffrey B. Joy1; Kevin Gough3; Vanessa G. Allen4; Tony Mazzulli4; Doug Sider5  
1BC Cntr for Excellence in HIV/AIDS, Vancouver, BC, Canada; 2Public Hlth Agency of Canada, Toronto, ON, Canada; 3St. Michael’s Hosp/Univ of Toronto, Toronto, ON, Canada; 4Ontario Agency for 
Hlth Protection and Promotion, Toronto, ON, Canada; 5Public Hlth Ontario, Toronto, ON, Canada 
Background: Transmitted HIV drug resistance has important potential clinical and public health implications. Transmission of signficant resistance to HIV protease inhibitors 
is particularly uncommon. Pre-therapy HIV drug resistance genotyping has been recommended as standard of care in Ontario, Canada since 2005, and subsequent to 2014, 
performed automatically on “new” viral load requests.  Since the implementation of “reflex” genotyping, an unusual pattern of HIV drug resistance (very high PI resistance without 
substantial nRTI or NNRTI resistance) was observed in multiple patients sent for routine pre-treatment testing.
Methods: We reviewed the epidemiologic and clinical characteristics of all HIV-positive individuals in care in the province of Ontario, Canada. Phylogenetic trees were inferred for 
HIV pol sequences from the first sample for each patient for whom testing was available (N=11,550 patients). Tip-to-tip distances (patristic distance < 0.02) between sequences 
from different individuals on the phylogeny were used to define clusters. Resistance data and patient characteristics were super-imposed on phylogenetic trees to identify clusters 
of transmitted protease resistance.
Results: There were 49 untreated patients with PI resistance identified in a single large cluster. Typically each patient had at least seven PI mutations detected at the first 
pre-treatment genotype (all of 10I,33F,48V,54T,71V,74S and 82A), conferring significant levels of inferred resistance to most PIs except darunavir. These mutations were usually 
observed in combination with nRTI “revertant” mutations (41L and 215L or S).  
Resistant patients were observed from 2005 (N=4) to present, with the majority observed in recent years (N=9 in 2014 and 17 in 2015). All sequences clustered closely together in 
a phylogenetic tree.  All  patients were male, and the median age was 29 years at the time of sampling.  The majority of cases (80%) were observed in Toronto. Isolated cases with a 
similar resistance profile have also been observed in other provinces; however the vast majority have been in Ontario.
Conclusions: High level protease inhibitor resistance can occur with sufficient replicative fitness to circulate for more than a decade in the community, suggesting the potential 
for transmission of extensively drug resistant HIV, which could threaten our treatment paradigms.  Systematic surveillance of HIV resistance in untreated individuals remains 
important even as the incidence of resistance in treated populations declines overall.

492LB  Prevalence and Incidence of Integrase Drug Resistance in BC, Canada, 2009–2015 
Katherine Lepik; Benita Yip; Marjorie A. Robbins; Conan K. Woods; Viviane D. Lima; Rachel A. McGovern; Wendy W Zhang; Rolando A. Barrios; Julio Montaner; P. Richard Harrigan  
BC Cntr for Excellence in HIV/AIDS, Vancouver, BC, Canada 
Background: In British Columbia (BC), use of the integrase inhibitors (INI) raltegravir (RAL), elvitegravir (EVG) and 
dolutegravir (DTG) in antiretroviral (ART) regimens has increased from 10% of ART-treated persons in 2009 (540 
RAL-treated) to 32% in 2015 (978 RAL, 500 EVG and 1011 DTG). This study characterizes the evolution of incident 
and prevalent INI resistance from 2009 to Oct. 2015 and tests the hypothesis that prevalence of INI drug resistance 
mutations is increasing over time.
Methods: HIV-1-infected persons age ≥19 years were included if they received ART and drug resistance testing 
through BC Centre for Excellence in HIV/AIDS programs between Jan-2009 and Oct-2015.  
Persons with INI or other (reverse transcriptase, protease) resistance were defined as those having at least one sample 
with a score ≥30 (intermediate or high level resistance) by the Stanford HIV drug resistance algorithm v7.0.1.
Incident cases of INI resistance were counted in the first year they appeared and were categorized by the INI temporally 
associated with new resistance: RAL, EVG, DTG, or Unclassifiable (resistance predated INI use in BC).
Prevalent cases of INI and other resistance and INI mutations were counted in each year they appeared. Annual 
prevalence/1000 ART-treated persons was calculated at year end (31-Oct in 2015). Changes in prevalent resistance over 
time were tested for trend (generalized additive model, R© v3.2.2).
Results: A total of 57 persons had intermediate or high level INI resistance. Prevalence of INI resistance/1000 ART-
treated persons increased from 1.07 in 2009 to 6.8 in 2015, see Figure 1a (trend p<0.001, R2 0.99). During this period, 
other ART resistance declined from 331 to 285/1000 (trend p<0.001, R2 0.98). Figure 1a depicts evolution of prevalent 
INI resistance mutations.
Until 2013, most new cases of INI resistance were associated with RAL use (Figure 1b).  In 2014 and 2015, 8/19 (42%) 
of new INI resistance followed EVG or DTG use: Five cases were associated with EVG (mutations: two 66A/I and one 
each 92Q, 145S, 147G) and three emerged during DTG therapy (mutations: 66I and two 263K). Seven persons were ART 
experienced and one (DTG, 66I) was ART naïve.
Conclusions: The prevalence of INI resistance remains low compared to other ART resistance, but is increasing with 
expanded INI use. Emergent INI resistance has been observed during treatment with RAL, EVG and DTG in ART naïve 
and experienced patients.

 

493LB  Divergent ARV Resistance at Screening for ACTG A5288 Study of 3rd-Line ART in RLS 
Carole L. Wallis1; Beatriz Grinsztejn2; Saran Vardhanabhuti3; Robert A. Salata4; Peter Mugyenyi5; Catherine Godfrey6; Michael Hughes7; Ann Collier8; John W. Mellors9; for the A5288 
Team  
1BARC-SA and Lancet Lab, Johannesburg, South Africa; 2Inst de Pesquisa Clínica Evandro Chagas (IPEC)/Fundação Oswaldo Cruz (Fiocruz), Rio de Janeiro, Brazil; 3Statistical and Data Analysis 
Cntr, Harvard School of Public Hlth, Boston, MA, USA; 4Case Western Reserve Univ, Cleveland, OH, USA; 5Joint Clinical Rsr Cntr, Kampala, Uganda; 6DAIDS, NIAID, NIH, Rockville, MD, USA; 
7Harvard Sch of PH, Boston, MA, USA; 8Univ of Washington, Seattle, WA, USA; 9Univ of Pittsburgh, Pittsburgh, PA, USA 
Background: HIV-1 drug resistance remains an important cause of failure of 2nd-line antiretroviral therapy (ART) but limited resistance data exist from resource-limited settings 
(RLS). We analyzed the frequency and patterns of resistance at screening for ACTG A5288: a study of 3rd-line ART after prior exposure to NRTI, NNRTI and PI in RLS.
Methods: Plasma samples from a screening visit for enrollment into A5288 had protease and reverse transcriptase genotyped in real time by DAIDS-certified laboratories in RLS. 
Resistance mutations and scores were determined using the Stanford algorithm (v6.2). Subtype was determined by phylogenetic analysis. Associations of drug class resistance 
with HIV-1 subtype, screening HIV RNA, and nadir CD4 were evaluated.
Results: 665 plasma samples were available for analysis from Asia (171, 26%), South America (138; 21%), Eastern Africa (180; 27%), Southern Africa (170, 26%) and other locations 
(6; <1%). Median age was 41, 48% female, median HIV RNA 4.5 log10 cps/ml and median nadir CD4 65 cells/mm3. HIV subtype C (48%), B (20%) and A1 (18%) were most common. 
Prior exposure to NVP (63%) was more common than EFV (56%). At time of screening, TDF (67%) and 3TC (90%) were the most commonly prescribed NRTIs with either LPV/r (55%) 
or ATV/r (43%); 6% had RAL exposure. High-level or intermediate resistance was common (Table): 519 candidates (78%) had resistance to one or more drugs. 137 samples (21%) 
had resistance to 1 drug class, 207 (31%) to 2 drug classes, and 175 (26%) to all 3 drug classes (NRTI, NNRTI, PI). However, 461 (69%) showed susceptibility to 2nd-line regimens (1 
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NRTI + ATV/r or LPV/r) and the majority were susceptible or had low-level resistant to DRV/r (97%) and ETR (79%). Nadir CD4 count but not screening HIV RNA was significantly 
associated with the number of resistant drug classes but quantitative differences were small and unlikely to be helpful clinically (Table).
Conclusions: Highly divergent resistance profiles were observed among study candidates being evaluated for 3rd-line ART in RLS. The majority remained susceptible to 2nd-line 
regimens (69%) but others had high level resistance to 2 (31%) and 3 drug classes (26%). Routine clinical parameters were not discriminatory for the extent of resistance. These 
results indicate that objective measures of ART adherence and access to both resistance testing and newer ARVs are needed to guide 3rd-line ART in RLS.

 

494LB  Prospective Randomized HIV Drug Resistance Testing of Kenyans Before First-Line ART 
Michael H. Chung1; Ingrid Beck2; Molly Levine2; Catherine Kiptiness3; James Munyao3; Rachel Silverman1; Christine McGrath1; Bhavna Chohan1; Samah Rafie Sakr3; Lisa Frenkel2  
1Univ of Washington, Seattle, WA, USA; 2Seattle Children’s Rsr Inst, Seattle, WA, USA; 3Coptic Hope Cntr, Nairobi, Kenya 
Background: Testing for HIV drug resistance prior to initiation of ART has been found to be cost effective in high-resource communities and is recommended by advisory panels, 
but due to costs is not used in resource-limited communities. The prevalence of transmitted HIV drug resistance has increased in Kenya during the past ten years. We hypothesized 
that a relatively simple and inexpensive point mutation assay could identify HIV drug resistance in individuals qualifying for 1st-line ART in Kenya, and that use of the test results to 
choose the ART regimen would improve virologic suppression after 12 months of treatment.
Methods: A randomized clinical trial tested Kenyans qualifying for 1st-line ART using a quantitative oligonucleotide ligation assay (OLA). Each subject randomized to OLA was 
tested at codons 103, 181, 184 and 190 in pol reverse transcriptase to detect and quantify mutations as <10% (not resistant) or ≥10% (resistant) within their quasispecies. Subjects 
randomized to receive pre-ART OLA with ≥1 resistance mutations were given 2nd-line ART with lopinavir/rt, whereas each individual randomized to “no OLA” received standard of 
care (SOC) non-nucleoside reverse transcriptase based ART. Plasma HIV RNA was measured pre-ART, at 12 months of ART, and if >40c/mL, again at 15 months.
Results: OLA was implemented at Coptic Hope Center in Nairobi. A total of 991 subjects enrolled into the study in 2013/14. The overall prevalence of resistance was 8.3%. The 
12-month study was completed in November 2015.
Testing for HIV drug resistance using a relatively simple and inexpensive point mutation OLA was feasible in Kenya. The OLA testing and initiation of 2nd-line lopinavir/rt-based ART 
did not significantly impact the overall rate of virologic suppression (1o outcome). Among individuals with resistance detected, rates of virologic suppression were improved by 
pre-ART OLA testing (2o outcome).
Conclusions: OLA testing for resistance did not improve rates of ART suppression at the population level. Because OLA testing improved outcomes of those with resistance, this 
study suggests that virologic failure was principally due to other factors. If rates of transmitted resistance continue to increase to increase in Kenya, OLA testing may positively 
affect overall rates of HIV suppression, and currently, identifying individuals with resistance and starting them on 2nd-line lopinavir/rt-based ART may reduce transmission of drug 
resistance.

 

495  More Efficacious Drugs Lead to Hard Selective Sweeps in HIV Drug Resistance Evolution 
Alison F. Feder1; Soo-Yon Rhee1; Robert W. Shafer1; Dmitri A. Petrov1; Pleuni S. Pennings2  
1Stanford Univ, Stanford, CA, USA; 2San Francisco State Univ, San Francisco, CA, USA 
Background: In the early days of HIV treatment, drug resistance occurred rapidly and predictably in all patients, but under modern treatments, resistance arises slowly, if at all. 
The probability of resistance should be controlled by the rate of generation of resistance mutations. If many resistance mutations arise simultaneously, evolution of resistance 
proceeds by soft selective sweeps in which multiple adaptive mutations spread concomitantly, but if resistance mutations occur rarely in the population, then a single mutation 
can spread alone in a hard selective sweep. We look for genetic signatures to test the hypothesis that the transition from fast to slow evolution of drug resistance was accompanied 
by a transition from soft to hard selective sweeps.
Methods: We examine 6,717 HIV-1 direct PCR sequences from patients treated with first-line therapies between 1989 and 2013 from the Stanford HIV Drug Resistance Database 
and determine genetic diversity and the number of drug resistance mutations for each sequence. We fit generalized linear models for each type of treatment to measure how a 
drug resistance mutations taking over the virus population in a patient affects viral population diversity. This effect should be small if resistance establishes via soft sweeps, but 
large and negative if hard sweeps predominate.
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Results: We find that resistance to treatments with low clinical efficacy generates patterns consistent with soft sweeps, as marked by the relatively small decrease in diversity 
associated with resistance. In contrast, populations receiving treatments with high clinical efficacy showed large decreases in diversity associated with a drug resistance mutation 
taking over the population within a patient, a pattern more consistent with hard sweeps. Among patients given treatments with 30% efficacy, sequences with 3 DRMs are 
predicted to have marginally fewer ambiguous calls as those with 0 DRMs (0.5 fewer ambiguous reads over 1000 bases), but among those patients given treatments with 80% 
efficacy, sequences with 3 DRMs are predicted to have 10 fewer ambiguous calls than those with 0 DRMs over 1000 bases, a substantial decrease in genetic diversity.
Conclusions: We confirm that the transition from fast to slow evolution of drug resistance was indeed accompanied with the expected transition from soft to hard selective 
sweeps. These results suggest that effective drugs may push HIV-1 populations into a hard sweep regime in which populations must wait long periods of time for the correct 
mutation.

496  Pooled Week 48 Analysis of HIV-1 Drug Resistance in E/C/F/TAF Phase 3 Studies 
Michael Abram; Nicolas A. Margot; Stephanie Cox; Renee R. Ram; Danielle P. Porter; Kathryn M. Kitrinos; Marshall Fordyce; Scott McCallister; Michael Miller; Christian D. Callebaut  
Gilead Scis, Inc, Foster City, CA, USA 
Background: Seven ongoing Phase 3 studies are evaluating the efficacy and safety of the elvitegravir (E)/cobicistat (C)/emtricitabine (F)/tenofovir alafenamide (TAF) fixed dose 
combination (E/C/F/TAF) in ART-naive adult (GS-US-292-0104 and GS-US-292-0111) and adolescent (GS-US-292-0106) subjects, virologically suppressed subjects with (GS-US-292-
0119) or without (GS-US-292-0109) ≥2 class resistance, subjects with mild to moderate renal impairment (GS-US-292-0112), and subjects with HIV/HBV co-infection (GS-US-292-
1249). Virologic success rates of E/C/F/TAF at Week 48 using FDA snapshot analysis and HIV-1 RNA < 50 copies/mL was high and similar among all studies (86.6-97.2%) and showed 
non-inferiority to comparator arms. Here we present a pooled Week 48 resistance analysis for these Phase 3 studies across the different treatment populations.
Methods: Genotypic analyses were performed at screening to assess HIV-1 protease (PR), reverse transcriptase (RT) and integrase (IN) susceptibility to study drugs. Confirmed 
virologic failure visits through Week 48 or at discontinuation with ≥400 copies/mL HIV-1 RNA were analyzed for emergent genotypic and phenotypic resistance.
Results: A total of 2308 subjects were enrolled in these E/C/F/TAF studies. Among ART-naive adults, 16 of 866 were analyzed; 7 (0.8%) developed NRTI RAMs (M184V/I, n=7; K65R, 
n=1) and also primary INSTI RAMs (T66I/A, n=2; E92Q, n=2; Q148R, n=1, N155H, n=1). Among ART-naive adolescents, 2 of 50 subjects were analyzed and did not develop RAMs. 
Among virologically suppressed subjects, 4 of 959 were analyzed; 1 developed resistance (M184M/I) and resuppressed to < 50 copies/mL before treatment discontinuation. Among 
virologically suppressed subjects with prior ≥2 class resistance, none of the 110 subjects met the analysis criteria. Among renally impaired subjects, 2 of 248 were analyzed; both 
subjects had multi-class resistance detected: 1 pre-existing and 1 due to possible re-infection followed by resuppression to < 50 copies/mL. Among HBV co-infected subjects, 0 of 
75 subjects met the analysis criteria.
Conclusions: In these 7 Phase 3 studies, E/C/F/TAF achieved high rates of virologic suppression through 48 weeks of treatment. The presence of PI, NRTI, or NNRTI RAMs at baseline 
did not affect treatment response. Resistance development to ≥1 components of E/C/F/TAF was rare in all studied populations, even in highly treatment-experienced subjects 
switching to E/C/F/TAF.

497  HIV Drug Resistance Testing Among Patients New to HIV Care in the United States 
Angela L. Hernandez1; Eduardo Valverde1; John Weiser1; Linda Beer1; Yunfeng Tie2; M. Cheryl Banez Ocfemia1; Alexandra M. Oster1  
1CDC, Atlanta, GA, USA; 2ICF Intl, Atlanta, GA, USA 
Background: To guide antiretroviral therapy (ART), the U.S. Department of Health and Human Services and the International Antiviral Society–USA recommend baseline 
genotypic HIV drug resistance testing for HIV-infected persons at entry into care or as soon as possible after diagnosis. We assessed reported HIV genotype testing of patients new 
to HIV care among HIV care providers in the United States.
Methods: We used data collected during 06/2013–01/2014 through the Medical Monitoring Project HIV Provider Survey, which was administered to a nationally representative 
sample of HIV care providers in the United States. Providers were asked for what proportion of patients new to HIV care they order HIV genotype testing as part of the initial 
evaluation; we included responses from 1,193 providers who answered this question. We weighted the data to account for unequal selection probabilities and non-response. 
We performed bivariate analyses and calculated prevalence ratios (PR) and 95% confidence intervals (CI) to examine differences in genotype testing for all patients by provider, 
practice, and medical care characteristics, including qualifications as an HIV specialist as defined by the HIV Medicine Association or the American Academy of HIV Medicine. 
Results: In all, 84.5% (CI=80.4%–88.5%) of providers reported ordering genotype testing for all patients; 8.8% (CI=5.9%–11.7%) for more than half, but not all patients; and 
6.7% (CI=2.8–10.6%) for half of patients or fewer. Ordering genotype testing for all patients was significantly less common among: non-specialists (PR=0.89, CI=0.80–0.99) 
compared with HIV specialists; providers in private practices (PR=0.91, CI=0.82–1.00) compared with those at other facility types; and providers who first prescribe ART based on 
CD4 count (PR=0.83, CI=0.75–0.91) compared with providers who prescribe ART regardless of CD4 count. 
Conclusions: Most providers in the United States reported ordering genotype testing for all patients new to HIV care. Providers in private practice and non-specialists were less 
likely to order genotype testing for all patients and may benefit from additional support to implement drug resistance testing guidelines. As providers move toward adopting 
guidelines for universal ART prescription, we may also see increasing adoption of baseline genotype testing recommendations.

498  Protease Inhibitor Resistance at 2nd-line HIV Treatment Failure in Sub-Saharan Africa 
Tamara Sonia Boender1; Raph Hamers1; Pascale Ondoa1; Maureen Wellington2; Margaret Siwale3; Cissy Kityo4; Sulaimon Akanmu5; Kishor Mandaliya6; Tobias Rinke de Wit1; Kim 
Sigaloff1; for the PanAfrican Studies to Evaluate Resistance (PASER) Study Group  
1Amsterdam Inst for Global Hlth and Develop, Amsterdam, Netherlands; 2Newlands Clinic, Harare, Zimbabwe; 3Lusaka Trust Hosp, Lusaka, Zambia; 4Joint Clinical Rsr Cntr, Kampala, Uganda; 
5Lagos Univ Teaching Hosp, Lagos, Nigeria; 6Coast Province General Hosp, Mombasa, Kenya 
Background: As antiretroviral therapy (ART) programs in sub-Saharan Africa mature, increasing numbers of HIV-positive people will experience treatment failure, and require 
second- or third-line ART. It is yet unclear how many patients will develop protease inhibitor (PI) resistance and need third-line ART regimens.
Methods: HIV-1 positive adults were enrolled in the PanAfrican Studies to Evaluate Resistance Monitoring (PASER-M) cohort, at the time of switch to second-line PI-based ART, 
and included in the analysis if they received >180 days of second-line ART. We assessed risk factors for virological failure (viral load >400 cps/ml) after up to 3 years of second-line 
PI-based ART using Cox models. If viral load was ≥1,000 cps/ml, pol genotyping was performed. Drug resistance mutations were scored using the 2014 IAS-USA drug mutation list 
and genotype susceptibility was calculated using the Stanford algorithm Version 7.0.
Results: Of 227 included participants, 25.0% (n=54/216) experienced virological failure at some point during follow-up at a rate of 138.9 failures (95%CI 106.4-181.3) per 1,000 
person-years. In multivariable analysis the risk factors for virological failure were: failing a non-standard non-nucleoside reverse transcriptase inhibitor (NNRTI)-based first-line 
regimen (hazard ratio [HR] 7.10; 95%CI 3.40-14.83; p<0.001) or PI-based first-line regimen (HR 7.59; 95%CI 3.02-19.07; p=0.001) compared to ZDV/3TC/NNRTI, PI-resistance at 
switch (HR 6.69; 95%CI 2.49-17.98; p<0.001) and <95% adherence (HR 3.05; 95%CI 1.71-5.42; p=0.025). For 32/43 (74%) participants with VL≥1,000 cps/ml during follow-up, 
genotypic data was available. At least one drug resistance mutation was found among 22/32 (69%) participants. Major PI mutations were detected in 7 (21.9%). The acquired 
mutations conveyed reduced susceptibility to all PIs (figure).
Conclusions: While over 85% of participants on 2nd-line ART had viral suppression after up to 36 months, major PI resistance was detected in 22% of those failing second-line 
ART. This represents approximately 3% of people initiating 2nd-line ART. Future treatment of these individuals require third-line drugs (i.e. darunavir/ritonavir, etravirine and 
raltegravir), which are currently unavailable in sub-Saharan Africa. To ensure long-term ART success, availability of third-line drug options, preferably guided by HIV drug resistance 
testing, is urgently needed.
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499  Genome-Wide Association of HIV Whole Genomes Provides Insights Into Drug Resistance 
Robert A. Power1; Siva Davaniah1; Anne Derache2; Eduan Wilkinson1; Frank Tanser2; Ravindra K. Gupta3; Deenan Pillay2; Tulio de Oliveira4  
1Wellcome Trust Africa Cntr for Hlth and Pop Studies, Somkhele, South Africa; 2Africa Cntr for Hlth and Pop Studies, Mtubatuba, South Africa; 3Univ Coll London, London, UK; 4Univ of KwaZulu-
Natal, Durban, South Africa 
Background: Genome-wide association studies (GWAS) have considerably advanced our understanding of human traits and diseases. With the increasing availability of whole 
genome sequences (WGS) for pathogens, it is important to establish whether GWAS of viral genomes could reveal important biological insights. Here we perform the first proof of 
concept analysis examining the selection of antiretroviral therapy (ART) associated variants.
Methods: We performed a GWAS of drug resistance (DR) in a sample of 343 HIV subtype C patients failing 1st line treatment in rural KwaZulu-Natal, South Africa. The majority 
and minority variants within each sequence were called using GATK and PILON, and GWAS was performed within PLINK.  HIV WGS from patients exposed to different antiretroviral 
drugs (zidovudine, stavudine, tenofovir, efavirenz, nevirapine and lopinavir) were compared to sequences derived from individuals naïve to the respective treatment. 
Results: GWAS methodology was validated by identifying five associations on a genetic level that led to amino acid changes known to cause DR. Further, we identified two 
variants within amino acid 68 of the reverse transcriptase protein associated with tenofovir exposure (p-value=5.38E-06 & 1.45E-05; Odds Ratio=11.9 & 2.89) previously described 
as potential fitness compensatory mutations. We replicated these associations in the Stanford University HIV Drug Resistance Database (488 exposed vs. 9,357 unexposed, 
p<0.001). We also identified a possible additional DR variant for tenofovir within amino acid 91 of the matrix region of the Gag protein. Replication in publicly available datasets 
was not possible here due to the lack of Gag sequences.
Conclusions: These results validate the applicability of GWAS to HIV WGS data with respect to phenotypes with large genetic effects such as DR. The sample size required was also 
relatively small. The data also highlight how GWAS can provide novel and possibly clinically relevant insights into pathogen genomes in an era of high throughput sequencing.

500  Receipt and Timing of Genotypic HIV Drug Resistance Testing in the United States 
Sharoda Dasgupta1; H. Irene Hall1; Angela L. Hernandez1; M. Cheryl Banez Ocfemia1; Neeraja Saduvala2; Alexandra M. Oster1  
1CDC, Atlanta, GA, USA; 2ICF Intl, Atlanta, GA, USA 
Background: The U.S. Department of Health and Human Services recommends genotypic HIV drug resistance (DR) testing upon entry to care; however, receipt and timing of DR 
testing has not been well characterized. We examined DR testing at and after initiation of HIV care in the United States.
Methods: We analyzed data from the U.S. National HIV Surveillance System (NHSS) for persons aged > 13 years with HIV infection diagnosed in 2013 who were linked to care (i.e., 
had a CD4 count or viral load test) within 3 months of diagnosis and resided in a jurisdiction with complete laboratory reporting and high reporting of nucleotide sequence data 
from DR testing (Los Angeles County, Michigan, New York, South Carolina, Texas, and Washington). We assessed the proportion of individuals who received DR testing at or after 
linkage and the distribution of time between linkage to care and DR testing. Among those who received DR testing, we conducted Mantel-Haenszel chi-square tests to identify 
factors associated with testing at the same time (i.e., in the same month) as linkage to care.
Results: Of 11,351 persons in these jurisdictions who received a diagnosis of HIV infection during 2013, 9,435 (83%) were linked to care within 3 months of diagnosis. Among those 
linked to care, 6,106 (65%) ever received DR testing and 5,996 (64%) received DR testing within 12 months of linkage to care.  Of those tested within 12 months of linkage, 4,195 
(70%) received DR testing in the same month as linkage and an additional 1,153 (19%) within 1 month of linkage. The proportion of individuals who received testing at the time 
of linkage differed significantly across racial/ethnic groups (p = .01) and age groups (p = 0.03). The proportion receiving DR testing at linkage was lower among blacks/African 
Americans (66%) compared to whites (71%) and Hispanics/Latinos (70%), and among those aged < 35 years (67%) compared to older individuals (70-71%).
Conclusions: NHSS data indicate that almost two-thirds of HIV-infected persons linked to HIV care received DR testing within 12 months of initiation of care, which may be an 
underestimate if not all DR tests were reported to surveillance. The timing of DR testing suggests that most providers order DR testing at entry to care as recommended.

501  HIV Integrase Genotypic Resistance Testing Among HIV-Infected Persons in New York 
Zhengyan Wang1; Daniel Gordon1; Emily Walits2; Joanne Gerber1; Deepa Rajulu1; Lou Smith1; Bridget Anderson1  
1New York State Dept of Hlth, Albany, NY, USA; 2Univ of Albany Sch of PH, Albany, NY, USA 
Background: Data on integrase (IN) inhibitor resistance come mainly from clinical trials and in vitro studies and there are few population-based IN resistance studies. Since IN 
inhibitors-based regimens are now commonly recommended as initial regimens but routine screening for IN resistance is not recommended, it is important to monitor population-
based information on IN resistance among the newly diagnosed HIV patients.
Methods: Laboratories conducting genotypic resistance testing for residents of New York State (NYS) are required to report the nucleic acids sequences to NYS Department of 
Health (DOH). HIV integrase genotypic resistance tests (IN-GRTs) received 12/09 through 7/15 were paired with cases’ PR-RT tests for the same date. Sequences were analyzed 
by NYSDOH’s in-house Resistance Analysis System. The first IN test result for each individual was linked to case in NYS’ HIV surveillance registry. IN tests within 3 months of HIV 
diagnosis were classified as “initial”. Time from diagnosis to IN test, case demographics, IN resistance, and the relation of IN and PR-RT resistance were examined.
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Results: 5,627 IN tests were linked to NYS HIV registry; 4,208 (75%) had paired PR-RT tests. 3,533 (63%) cases were stage 3 HIV infection at time of IN testing. Among the 4,626 
cases where the IN test was not an initial test, 63% of first IN tests occurred ≥11 years after HIV diagnosis. Resistance to ≥1 IN drug was seen in <1% of 1,001 initial tests and in 
8.6% of 4,626 non-initial tests. Among 3,415 non-initial tests for which paired PR/RT sequences were obtained, 400 (11.7%) showed IN resistance, 231 (6.8%) showed resistance to 
>1 drug class and 55 (1.6%) showed resistant to all drug classes. Of 3,515 newly diagnosed HIV cases in NYS in 2014, 16% had an initial IN test, compared to 55% who were tested 
for PR-RT. Higher rates of initial IN testing were seen among males (18%), Whites and Hispanics (19%), MSM and MSM/IDU risk (21%), and New York City residents (18%).
Conclusions: Our data shows the rate of IN testing at time of diagnosis is rising but is lower than PR-RT testing, which is consistent with the recommendations. Infrequent 
resistance seen in the initial-test group suggests transmitted IN inhibitor resistance is not a major concern at present. Initial IN testing varies across population subgroups. Time 
from HIV diagnosis to IN test and percent stage 3 HIV infection in our study suggests that in this period the majority of IN-GRTs were ordered for long-standing cases at advanced 
stage of disease.

502  Immunologic Criteria Are Poor Predictors of Virologic Outcomes in Nigeria 
Nicaise Ndembi1; Fati M. Ibrahim1; James Okuma1; Ahmad Aliyu1; Samuel Peters1; Charles Mensah1; Alash’le Abimiku2; Clement Adebamowo2; Manhattan E. Charurat3; Patrick Dakum1  
1Inst of Human Virology, Abuja, Nigeria; 2Inst of Human Virology, Univ of Maryland Sch of Med, Baltimore, MD, USA; 3Inst of Human Virology, Baltimore, MD, USA 
Background: Nigeria has made significant gains in scaling-up access to HIV prevention, treatment and support services and by the end of 2014, provided antiretroviral therapy 
(ART) to over 747,382 individuals. The main objective of this study was to determine predictors of immunologic failure in absence of routine viral load (VL) monitoring.
Methods: This was a retrospective cohort study of 12,456 HIV-infected patients enrolled into HIV care at the University of Abuja Teaching Hospital between February, 2005 and 
December, 2014. Immunologic failure defined as having a decrease in CD4 cell count to pretherapy baseline level (or below) or persistent CD4 levels <100 cells/mm3 after 6 months 
on ART. HIV genotyping was performed on a subset of patients with 2 consecutive VL measurements >1,000copies/ml. To identify predictors of immunologic failure, univariate 
and multivariate analyses were performed using log binomial models to estimate relative risks (RR) and confidence intervals.  All statistical analyses were performed with the 
statistical software package SAS release 9.1 (SAS Institute Inc, Cary, North Carolina).
Results: A total of 5,928 patients who initiated ART were included in the analysis. The entry point for 3,924 (66.2%) was through VCT, 3,468 (58.5%) were initiated on 
NVP containing regimen and 2,140 (36.1%) initiated on TDF, baseline CD4 was 268±23.7 cells/ul, and mean VL was 3.3±1.3.log10copies/ml. Among 2,602 patients with 
immunologic failure, 868 (33.3%) had VL measurements and 381 (43.9%) of these had a detectable VL. Fifty six samples (56/198; 28.3%) had no resistance; 160 (80.1%) harbored 
NRTI resistance; 151 (76.3%) M184I/V; 29 (14.6%) had ≥ 3 TAMs, and 37 (18.7%) had K65R, of which all were on TDF. One hundred and sixty-two samples (81.8%) harbored NNRTI 
resistance; 72 (36.4%) Y181C and 68 (34.3%) K103N with 53 % having ≥ 2 etravirine associated mutations. Service entry point [RR (95%CI): 0.79 (0.64–0.91); p<0.001]; being 
on NVP containing regimen [RR (95%CI): 1.21 (0.99 – 1.45); p=0.023]; WHO stage III or IV [0.76 (0.60 – 0.96); p=0.013]; baseline CD4 cell count <200cells/ul [0.19 (0.16 – 0.22); 
p<0.001]; male gender [1 (1.07–1.40); p=0.005] were associated with immunologic failure.
Conclusions: Immunologic criteria for failure erroneously classified patients without virological replication as failing therapy in our program.  Clinico-immunological monitoring 
without viral testing resulted in frequent unnecessary ART regimen switches and accumulation of HIV drug resistance mutations.

503  Global Tenofovir Resistance Following 1st-Line Regimens for Adult HIV-1 Infection 
John Gregson1; Michelle Tang2; Nicaise Ndembi3; Raph Hamers4; Vincent C. Marconi5; Elliot Raizes6; Rami Kantor7; Robert W. Shafer2; Ravindra K. Gupta8; for the TenoRes Study Team  
1London Sch of Hygiene & Trop Med, London, UK; 2Stanford Univ, Stanford, CA, USA; 3Inst of Human Virology, Abuja, Nigeria; 4Amsterdam Inst for Global Hlth and Develop, Amsterdam, 
Netherlands; 5Emory Univ Sch of Med, Atlanta, GA, USA; 6CDC, Atlanta, GA, USA; 7Brown Univ, Providence, RI, USA; 8Univ Coll London, London, UK 
Background: Antiretroviral therapy (ART) is pivotal for controlling HIV-1 infection through widescale treatment as prevention (TasP) and pre exposure prophylaxis (PreP). 
Tenofovir (TDF) is a key component of both approaches, though few data exist on regional burden of TDF resistance and the risk factors for its emergence. hylaxis (PreP). Tenofovir 
(TDF) is a key component of both approaches, though few data exist on regional burden of TDF resistance and the risk factors for its emergence. 
Methods: We conducted an international multi-centre retrospective study of individuals undergoing genotyping following virological failure with 1st-line TDF-containing ART 
(with a 3TC or FTC plus either efavirenz (EFV) or nevirapine (NVP)). Meta-analysis and multiple logistic regression were used to identify covariates associated with emergence of TDF 
resistance (defined as presence of K65R/N or K70E/G/Q mutations).
Results: Prevalence of TDF resistance amongst 1926 patients in 36 countries with treatment failure (as locally defined) was highest in low and middle income regions: 59.8% 
West/Central, 55.9% in Eastern and 55.2% in Southern Africa; 39% in Asia; 35.3% in Latin America, and lowest in high income regions: 18.8% in Western Europe and 22.6% in North 
America. Pre-ART CD4 cell count was associated with TDF resistance across regions (OR 1.49 (1.26-1.77) for CD4 count <100 cells/mm3 versus ≥100 cells/mm3). Use of 3TC versus FTC 
and NVP versus EFV increased the risk of tenofovir resistance [OR 1.49 (1.20 – 1.84)] and [OR 1.46 (1.28-1.67)] respectively across regions. The mean plasma viral load at virological 
failure was not different in the presence or absence of TDF associated mutations [145,700 copies/ml (SE 12,480) versus 133, 900 copies/ml (SE 16650), p=0.626].
Conclusions: TDF resistance emerges in a high proportion of patients who develop virological failure on a TDF-containing first line regimen in low-middle income regions. The risk 
of TDF resistance was also independently associated with a pre-ART CD4 count <100, the use of 3TC compared with FTC, and the use of EFV compared with NVP. Based on viral loads 
at faliure, TDF-resistant viruses have the potential to be as transmissible as viruses without TDF resistance.

504  Incompatibility of HIV-1 Resistance to Both Cenicriviroc and Neutralizing Antibodies 
Takeo Kuwata1; Ikumi Enomoto1; Masanori Baba2; Shuzo Matsushita1  
1Kumamoto Univ, Kumamoto, Japan; 2Kagoshima Univ, Kagoshima, Japan 
Background: Cenicriviroc is a CCR5 antagonist, which prevents human immunodeficiency virus type 1 (HIV-1) from cellular entry. The CCR5-binding regions of the HIV-1 envelope 
glycoprotein are important targets for neutralizing antibodies (NAb), and cenicriviroc-resistant mutations may therefore affect sensitivity to NAbs.
Methods: We used in vitro induction of HIV-1 variants resistant to cenicriviroc or NAbs. Sensitivity of resistant variants and their recombinants to cenicriviroc and to NAb was 
determined to examine the relationship between resistances to cenicriviroc and to NAb.
Results: The cenicriviroc-resistant variant KK652-67, which was isolated in vitro in the presence of an increasing concentration of cenicriviroc, was sensitive to neutralization 
by NAbs against the V3 loop, the CD4-induced (CD4i) region, and the CD4-binding site (CD4bs), compared with the parental HIV-1 strain KKWT from which cenicriviroc-resistant 
KK652-67 was obtained. The V3 region of KK652-67 was important for cenicriviroc resistance, similar to other CCR5 antagonists, and critical to the high sensitivity of NAbs to the V3, 
CD4i, and CD4bs epitopes. Moreover, variants resistant to anti-V3 NAb 0.5γ and anti-CD4i NAb 4E9C were induced from cenicriviroc-resistant KK652-67 by in vitro passages in the 
presence of each NAb. Acquisition of resistance to both 0.5γ and 4E9C resulted in reversion to the cenicriviroc-sensitive phenotype comparable to the parental KKWT. Resistance to 
0.5γ and 4E9C was caused by novel mutations, R315K, G324R, and E381K, in the V3 and C3 regions near the cenicriviroc-resistant mutations. Importantly, these amino acid changes 
in the CCR5-binding region were also responsible for reversion to the cenicriviroc-sensitive phenotype.
Conclusions: These results suggest the presence of key amino acid residues where resistance to cenicriviroc is incompatible with resistance to NAbs. This implies that cenicriviroc 
and neutralizing antibodies may restrict the emergence of resistant variants each other.
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505  Molecular Dynamics of the CD4-Mimetic Resistant HIV-1 Gp120 by MD Simulation 
Shigeyoshi Harada1; Masaru Yokoyama2; Shuzo Matsushita3; Hironori Sato2; Tetsuro Matano1; Kazuhisa Yoshimura1  
1Natl Inst of Infectious Diseases, Shinjuku, Japan; 2Natl Inst of Infectious Diseases, Musashimurayama, Japan; 3Kumamoto Univ, Kumamoto, Japan 
Background: CD4 mimetic small compounds (CD4MCs), such as NBD-556, inhibit the gp120-CD4 interaction and can also induce conformational changes in gp120 by exposing 
masked epitopes of neutralizing antibodies on the Env protein. Recently, we have reported the resistance induction of the primary KP-5P virus (subtype B, R5) against the three 
CD4MCs (NBD-556, YYA-021 or JRC-II-191). Resistance against CD4MCs was associated with V255M, T375N/I or M426I substitutions. In this study, we investigated how the mutated 
positions affect CD4MCs recognition and sensitivity to other CD4MCs.
Methods: Infectious KP-5P clones with CD4MC-resistant mutation were constructed. The susceptibility of the infectious clones to the CD4MCs, was determined using the TZM-bl 
assay. We also simulated the gp120 3D structures by MD simulation model.
Results: Two of three mutated residues, V255M and T375I, are located at the bottom of the Phe43 cavity, while M426I is at the edge of the cavity. Clones with V255M or T375I were 
highly resistant against the CD4MCs (NBD-556, YYA-021 or JRC-II-191), but the M426I single mutated clone had moderately resistance to those, except for YYA-021. On the other 
hand, the clone with M426I was more resistant to sCD4 than those with V255M and T375I mutations, because the Phe43 residue of sCD4 is located at a shallow position in the cavity 
compared to the CD4MCs. We also simulated the binding form between the KP-5P gp120 and NBD-556, YYA-021 or JRC-II-191 using an MD simulation method. The results showed 
that (i) V255M mutation abolished the interaction of gp120 and CD4MCs except for JRC-II-191, and (ii) M426I mutation disconnected a hydrogen bond between Lys130 and Glu429, 
thus the NBD-556 or JRC-II-191 binding site shifted different from the usual, but they were still hold in the cavity, while YYA-021 binding was abolished by the M426I mutation.
Conclusions: These data gave elucidation of the molecular details governing the interactions between gp120 and CD4MCs, and will assist in synthesizing novel CD4MCs to search 
for drugs with more potent power to change the tertiary structure of Env for opening the neutralizing epitopes.

506  Suppress NNRTI-Resistant Mutants by Doravirine at Clinically Relevant Concentrations 
Ming-Tain Lai; Nancy Sachs; MeiZhen Feng; Min Xu; Jay Grobler; Wade Blair; Mike Miller; Daria J. Hazuda  
Merck & Co, Inc, West Point, PA, USA 
Background: Doravirine (DOR), currently in Phase 3 clinical trials, is a novel and potent human immunodeficiency type 1 virus (HIV-1) non-nucleoside reverse transcriptase 
inhibitor (NNRTI). To assess potential clinical efficacy of DOR against prevalent NNRTI-resistant mutants including rilpivirine (RPV)-associated mutants, the inhibitory quotient (IQ) 
was calculated based on clinical trough concentration at a dose of 100 mg (selected for Phase 3 trial) and the IC50 determined in the presence of 100% normal human serum (NHS). 
To evaluate the capability of DOR, efavirenz (EFV), and RPV in suppressing K103N, Y181C, and K103N/Y181C mutants, in vitro resistance selection was performed with the mutant 
viruses at clinically relevant concentrations of the NNRTIs.
Methods: Antiviral assays were performed using laboratory HIV-1 isolates (WT and respective mutants) and MT4-GFP cells. Cell infection was carried out in RPMI 1640 medium in 
10% fetal bovine serum and incubated for 20 hours. The infected cells were washed and resuspended in 100% NHS and then added to plates containing the compounds at various 
concentrations. The inhibitory potency was determined based on the ratio of green cells determined at 48h and 72h. In vitro resistance selection was performed in a 96-well format 
with prevalent NNRTI-associated mutants using MT4-GFP cells at clinically relevant concentrations of NNRTIs in the presence of 10% NHS. For every passage, viral breakthrough 
was monitored for GFP positive cells. 
Results: DOR displayed IQs of 39, 26, and 21 against the K103N, Y181C, and K103N/Y181C mutants, respectively. In contrast, RPV exhibited IQs of 4.6, 1.4, and 0.8, respectively 
against the same mutant viruses, while EFV showed IQs of 2.5, 60, and 1.9, respectively. In addition, IQs were also determined with RPV-associated mutants such as E138K/M184V, 
E138K/M184I, E138K and other K101E mutants. The IQs of DOR with the panel of mutants were significantly higher than those of RPV and comparable to that observed for EFV. 
Results from in vitro resistance selection conducted with K103N, Y181C, and K103N/Y181C mutants indicated that no viral breakthrough was observed in the selection with DOR, 
whereas viral breakthrough was detected in the selection with EFV against K103N and K103N/Y181C mutants and with RPV against Y181C and K103N/Y181C mutants. 
Conclusions: DOR may present a higher barrier for viruses to develop resistance compared to EFV and RPV, which should be a valuable addition to current available antivirals for 
HIV treatment.

507  The Effect of E157Q in HIV-1 Integrase on R263K-Mediated Dolutegravir Resistance 
Kaitlin Anstett1; Vincent Cutillas2; Robert Fusco1; Thibault Mesplede2; Bonnie A. Spira2; Mark A. Wainberg2  
1McGill Univ, Montreal, QC, Canada; 2McGill Univ AIDS Cntr, Montreal, QC, Canada 
Background: The integrase strand transfer inhibitor (INSTI) dolutegravir (DTG) has a high genetic barrier to resistance, which has only been selected thus far in treatment-
experienced patients and in tissue culture. The novel R263K substitution in integrase (IN) is the predominant mechanism of DTG resistance in INSTI-naïve patients. However in 
INSTI-experienced patients, resistance emerges through the accumulation of resistance substitutions for other drugs of this class. E157Q can be selected after treatment with 
raltegravir (RAL), and is a polymorphism present in the circulating virus as well. We have also previously identified E157 as an interactor with the IN DNA binding inhibitor FZ41. As 
it was recently reported that a patient failed RAL and subsequently DTG with the E157Q substitution, we investigated the effects of this substitution on the emergence of R263K, its 
effects on enzyme biochemical function, and viral infectivity and drug resistance.
Methods: E157Q and R263K were introduced into the pET15b IN protein expression vector and pNL4.3 viral vector by site-directed mutagenesis. Strand transfer and DNA binding 
activities were measured with fluorescence-based biochemical assays using purified recombinant IN proteins. Viral infectivity and drug resistance were measured through the 
infection of TZM-bl cells and observation of luciferase production.
Results: R263K decreased IN strand transfer, DNA binding activities, and NL4.3 infectivity by ~20% when compared to WT. Neither biochemical function nor infectivity showed a 
significant decrease from WT when the E157Q mutant was evaluated, and the presence of this substitution in the R263K background partially restored the enzymatic and infectious 
defects conferred by the latter mutation. Despite this restoration, neither virus with E157Q displayed increased resistance to FZ41, although susceptibility to DTG was modestly 
decreased.
Conclusions: DTG is arguably one of the best current therapies for HIV infection, displaying a high genetic barrier for resistance and very few treatment failures to date. However, 
we show that the E157Q substitution is able to restore the defects in enzyme function and viral infectivity that are conferred by the DTG resistance mutation R263K. As position 
157 in IN is polymorphic, its presence at the initiation of DTG therapy is possible, which could lead to the selection of a replicatively competent, DTG-resistant virus. This could have 
important consequences for the clinical care of HIV-positive individuals.

508  Drug Resistance Mutations in HIV-2 Patients Failing Raltegravir and Dolutegravir 
Silvia Requena1; Carmen de Mendoza2; Teresa Cabezas3; Rosa García4; Maria Jose Amengual5; Ana Belen Lozano3; Juan Manuel Fernandez3; Vicente Soriano6; Ana Treviño7; for the 
Spanish HIV-2 Study Group  
1Puerta de Hierro Rsr Inst, Majadahonda, Spain; 2La Paz Univ Hosp, Madrid, Spain; 3Hosp de Poniente, Almería, Spain; 4Hosp Universitario Fundación Jiménez Díaz, Madrid, Spain; 
5Corporación Sanitaria Parc Taulí, Barcelona, Spain; 6Hosp La Paz, Madrid, Spain; 7Hosp Universitario Puerta de Hierro de Madrid, Madrid, Spain 
Background: A broader extent of replacements at the integrase of HIV-2 compared to HIV-1 might enable greater cross-resistance between raltegravir (RAL) and dolutegravir 
(DGV) in HIV-2 patients (Smith et al. Retrovirology 2015;12:10). Studies assessing drug resistance mutations in HIV-2 patients that fail on RAL are scarce. No studies have tested in 
HIV-2 the virological response prior HIV-2 RAL failures.
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Methods: The integrase coding region was sequenced using an in-house nested-PCR protocol in both integrase inhibitor (INI) naïve and experienced HIV-2 viremic patients. 
Mutations associated to RAL and DGV resistance in HIV-1 were characterized. Plasma HIV-2 RNA changes were measured following DGV introduction in a subset of patients with 
RAL failure.
Results: From a total of 319 HIV-2 patients recorded at the HIV-2 Spanish cohort up to September 2015, a total of 52 integrase sequences from 30 patients had been obtained (21 
RAL-naïve and 9 RAL-experienced). Only two secondary mutations (E138A and Q148E) were found in two out 21 RAL-naïve patients.
The resistance mutation profile in 8 out of 9 viremic patients with RAL failure was: A153G+N155H (3); E92Q+T97A+N155H (1); G140S+Q148R (1); G140A+Q148R (1); 
T97A+A119T+Y143G+A153S (2) and T97A+Y143C (1).
Five of these 8 patients were subsequently rescued with DGV. One patient harbouring N155H+E92Q+T97A regained and has kept on sustained viral suppression for 34 months 
of DGV, accompanied with large CD4 gains (from 124 to 270 cells/μl). Another patient harbouring T97A+Y143G+A153S achieved viral suppression along with CD4 gains from 86 
to 308 cells/μl. However, one patient with multidrug resistance harbouring N155H+A153G experienced 1 log drop in HIV-2 RNA along with CD4 gains from 16 to 147 cells/μl, but 
subsequently experienced virological failure and CD4 drop to 54 cells/μl selecting V151I. This is the first report of DGV resistance in HIV-2. Data on the remaining two patients (both 
subtype B clades) and N115H+A153G and Y143C+T97A will be presented since they are still on too early follow-up.
Conclusions: There is a wide repertoire of resistance mutations at the integrase in HIV-2 patients failing on RAL. Although DGV may allow successful rescue in most HIV-2 RAL 
failures, we report and characterize the first case of resistance to DGV in one HIV-2 patient.

509  Prevalence of Minority Resistant Variants in HIV-2 Naïve Patients: ANRS CO5 Cohort 
Alexandre Storto1; Benoit Visseaux2; Gilles Collin1; Catherine Fagard3; Marine Naudin3; Florence Damond1; Marie-Aude Khuong4; Sophie Matheron1; Diane Descamps5; Charlotte 
Charpentier2  
1Hosp Bichat-Claude Bernard, Paris, France; 2INSERM UMR 1137, Paris, France; 3CMG-EC INSERM U897, Bordeaux, France; 4Hosp Delafontaine, Paris, France; 5Hosp Bichat-Claude Bernard, 
Päris, France 
Background: To assess the prevalence of minority resistant variants (MRV) and X4-minority variants in antiretroviral-naïve HIV-2-infected patients included in the French HIV-2 
Cohort (ANRS CO5).
Methods: Antiretroviral-naïve HIV-2-infected patients with detectable plasma viral load (VL) (>100 c/mL) were assessed. We performed UltraDeep Sequencing (UDS) (Roche 
454® Life Sciences) in protease (PR) and reverse transcriptase (RT) regions issued from plasma viruses. Only mutations >1% were considered and interpreted with HIV-2 ANRS 
list (Charpentier et al., 2015). HIV-2 tropism was assessed by UDS of V3 loop region. Tropism of each sequence read was interpreted with HIV-2 major determinants of CXCR4 co-
receptor use (L18X, V19K/R, V3 global net charge, insertions at position 24).
Results: 47 patients were assessed (median age: 48 years [IQR=36-57], 61% women, 68% originating from West Africa, 12% at CDC-C stage). At time of sampling, median CD4 
cell count was 326/mm3 (IQR=215-438) and median VL was 2130 c/mL (IQR=816-4495). 67% of patients were infected with HIV-2 group A and 33% with group B. Protease and RT 
UDS was successful in 41 (87%) and 38 (81%) samples, respectively. Prevalence of virus with PR or RT drug resistance mutations (DRM) using 1% and 20% detection threshold was 
17.1% (95%CI=5.5-28.7) and 7.3% (95%CI=0.0-15.4), respectively. DRM detected at the 20% detection threshold were M184V in one case and N69S in two cases. MRV exhibiting 
at least 1 NRTI DRM were detected in 1 patient (2.6%, 95%CI=0.0-6.8), showing the mutation N69S in a proportion of 1.4%. MRV exhibiting at least 1 PI DRM were detected in 4 
patients (9.8%, 95%CI=0.7-18.9): (i) two I50V-mutated MRV (1.6% and 1.0%); (ii) one V47A (1.0%); and (iii) one with both I50V and I54L (1.2% and 1.1%, respectively). Tropism 
was assessed in 19 samples (mean number of reads=7591) showing 2 samples (11%) exhibiting X4-tropic viruses in more than 50% of the reads. Among the 17 remaining samples, 
X4-minority variants were detected in 11 (65%) in a median proportion of 0.41% (IQR=0.33-0.76).
Conclusions: In this first study assessing the prevalence of MRV in HIV-2 infection, we observed a two to three-fold higher prevalence of DRM in antiretroviral-naive patients when 
1% detection threshold of mutations was used compared to 20% threshold. In addition, X4-minority variants were detected in the majority of patients.

510  Evaluation of an EIA-Based Testing Algorithm Using Dried Blood Spots From South Sudan 
Idris Hakim1; Hetal Patel2; Yen Duong2; Joel Katoro3; Gregory Wani1; Idris Farouk1; Alex Bolo3; Avi Hakim2; Bharat Parekh2  
1Ministry of Hlth, Juba, South Sudan; 2CDC, Atlanta, GA, USA; 3CDC, Juba, South Sudan 
Background: Due to high sensitivity of enzyme immunoassays (EIA) some level of false positivity is expected when used alone or in an EIA-based testing algorithm for HIV 
diagnostic testing. This is problematic for antenatal clinic (ANC) surveys whose data are used for surveillance purposes as it can lead to inflated prevalence estimates. DBS 
are preferred specimen for HIV surveillance surveys as they are simple, inexpensive, and can be prepared in non-laboratory settings. However, use of DBS specimens requires 
modification and optimization of EIA procedures. We present results from an EIA testing algorithm compared to the US Centers for Disease Control (CDC) external quality assurance 
(EQA) testing algorithm applied to specimens from the South Sudan 2012 ANC survey.
Methods: DBS specimens collected for the South Sudan 2012 HIV ANC Survey were tested at the Juba Teaching Hospital Laboratory. Of the 11,155 specimens collected in the ANC 
survey, 1059 HIV-negative and 285 HIV-positive specimens were sent to CDC Atlanta for EQA testing. As part of the South Sudan testing algorithm, the specimens were screened on 
Vironostika Uni-form II plus EIA (Biomerieux, France) and reactives were confirmed by Murex HIV-1.2.O EIA (Abbott, Germany). Retesting at CDC was performed using an optimized 
DBS elution protocol on Genetic Systems HIV-1/2 plus O (GS 1-2-O, Bio-Rad, California) followed by confirmation of positives on Cambridge Biotech HIV-1 Western Blot (WB) (Maxim 
Biomedical, Maryland). Specimens with discrepant final classification between the two algorithms were further confirmed by WB.
Results: Of the 1344 of specimens tested, the overall agreement of the South Sudan and CDC algorithms was 97.5%; however, 97.2% and 89.1% agreements were observed 
amongst the negatives and positives, respectively. A total of 33 specimens (2.5%) were discrepant between the algorithms and of those, 29 (88%) specimens were negative and 4 
(12%) specimens were indeterminate according to WB results. The optical density values of most false positive (FP) specimens were low on EIAs indicating inherent false positivity 
of EIAs that is magnified when DBS specimens are used.
Conclusions: Our result suggests a high FP rate with EIA-testing algorithm alone.  These results highlight the need to incorporate a more specific assay such as WB or similar test 
in the testing algorithm to confirm the HIV status and ensure the accuracy of HIV prevalence data. Use of DBS specimens requires additional optimization steps to ensure accurate 
results.

511  Comparison of Cross-Sectional Incidence Assay Results From DBS and Plasma 
Katherine Schlusser1; Christopher Pilcher2; Esper G. Kallas3; Breno R. Santos4; Steven G. Deeks2; Sheila M. Keating5; Shelley Facente2; Susan H. Eshleman6; Thomas C. Quinn6; Oliver 
Laeyendecker7; for the Consortium for the Evaluation and Performance of HIV Incidence Assays (CEPHIA)  
1Johns Hopkins Univ, Baltimore, MD, USA; 2Univ of California San Francisco, San Francisco, CA, USA; 3Univ of Sao Paulo Med Sch, Sao Paulo, Brazil; 4Hosp Conceição, Porto Alegre, Brazil; 5Blood 
Systems Rsr Inst, San Francisco, CA, USA; 6Johns Hopkins Univ Sch of Med, Baltimore, MD, USA; 7NIH, Bethesda, MD, USA 
Background: Assays have been developed for cross-sectional HIV incidence estimation using plasma samples.  Large scale surveillance programs are planned using dried blood 
spot (DBS) specimens for incidence assessment.  However, limited information exists on the performance of HIV cross-sectional incidence assays using DBS.  This study compared 
results obtained from three incidence assays using plasma and DBS samples.
Methods: The assays evaluated were: Maxim HIV-1 Limiting Antigen Avidity EIA (LAg-Avidity), Sedia HIV-1 BED-Capture EIA (BED-CEIA), and CDC optimized BioRad HIV-1/2 Plus 
O Avidity-based Assay (BioRad Avidity) using pre-determined cutoff values.  100 matched HIV-1 positive plasma and DBS samples, with known duration of infection, from the 
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CEPHIA repository were tested.  All assays were run in duplicate for each sample type.  To examine the degree of variability within and between results for each sample type, both 
categorical and continuous results were analyzed.  Bland Altman, R2 values and Cohen’s kappa coefficient (ĸ) were used to assess correlation.
Results: Intra-assay variability using the same sample type was high for all assays R2 0.96 to 1.00. The R2 values comparing DBS and plasma results for LAg-Avidity, BED-CEIA, and 
BioRad Avidity were 0.96, 0.93, and 0.84, respectively.   The concordance and ĸ values between DBS and plasma for all three assays was >92% and >0.82, respectively.  The Bland-
Altman analysis showed significant differences between plasma and DBS samples, see figure. For all three assays, a higher number of samples were classified as recent using DBS 
samples, see figure.  Seven DBS samples were excluded from the BioRad Avidity analysis due to protocol guidelines.
Conclusions: Data generated using DBS and plasma samples was highly correlated. However, there is a scalar problem as the assays perform differently across their dynamic 
range.  DBS samples were more likely to be classified as recent by all three assays, which may lead to over estimation of incidence in surveys using performance criteria derived for 
plasma samples.  These results suggest that the performance characteristics of these incidence assays may be different than those calculated using plasma samples.

LAg-Avidity BED-CEIA BioRad Avidity
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kappa = 0.31 (p<0.01)
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kappa = 0.28 (p<0.01)
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Concordance = 70%
kappa = 0.31 (p<0.01)

Concordance = 85%
kappa = 0.63 (p<0.01)
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kappa = 0.54 (p<0.01)
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Duration of Infection

Duration of Infection

Duration of Infection

Duration of Infection

Duration of Infection

Duration of Infection

<1 Year >1 Year Total
ODn<1.5 13 15 28
ODn>1.5 12 60 72
Total 25 75 100

<1 Year >1 Year Total
ODn<0.8 15 17 32
ODn>0.8 10 58 68
Total 25 75 100

<1 Year >1 Year Total
AI<50% 21 11 32
AI>50% 4 64 68
Total 25 75 100

<1 Year >1 Year Total
ODn<1.5 14 19 33
ODn>1.5 11 56 67
Total 25 75 100

<1 Year >1 Year Total
ODn<0.8 16 21 37
ODn>0.8 9 54 63
Total 25 75 100

<1 Year >1 Year Total
AI<50% 18 14 32
AI>50% 4 57 61
Total 22 71 93

 

512  Laboratory Evaluation of the GeneXpert® HIV-1 Viral Load Assay in Zimbabwe 
Zibusiso Ndlovu1; Sekesai Mtapuri-Zinyowera2; Carol Metcalf3; Emmanuel Farjado3; Kekeletso Kao4; Maryam Rumaney3; Daniel Orozco4; Elton Mbofana1; Helen Bygrave3  
1Médecins Sans Frontières, Harare, Zimbabwe; 2Natl Microbiology Reference Lab, Harare, Zimbabwe; 3Médecins Sans Frontières, Southern Africa Med Unit, Cape Town, South Africa; 4FIND, 
Geneva, Switzerland 
Background: In most resource limited countries with a high HIV burden, current Viral Load (VL) testing technologies are based at the centralized laboratory levels. New HIV VL 
point-of-care (POC) tests hold the potential to simplify ART monitoring and bring diagnostics closer to the patient. The objective of the study was to perform a laboratory validation 
of the diagnostic accuracy of the GeneXpert® HIV-1 Quant assay compared to the predicate laboratory reference standard BioMérieux NucliSens Version 2.0 Easy Q/Easy Mag 
(NucliSens v2.0) for VL testing
Methods: EDTA anticoagulated plasma samples from 392 consenting patients on ART were tested for HIV-1 VL at the National Microbiology Reference Laboratory (NMRL) in 
Harare, Zimbabwe from June-September 2015. Paired samples were tested with each reference and index test following the manufacturer’s instructions and laboratory SOPs. The 
technician performing the Xpert VL test was blinded to the result of the reference test. Statistical analysis was conducted in STATA 13.0 and included sensitivity, specificity, positive 
predictive value (PPV), linear regression and Bland-Altman (BA) analysis.
Results: Of the 392 samples were tested in the Xpert® HIV-1 Quant assay, 375 produced a VL result (3.4% true error rate). The sensitivity of the Xpert® HIV-1 Quant assay in detecting 
HIV VL as at 1000copies/ml threshold compared to the NucliSens v2.0 assay was 98.2% [95% CI: 93.8-99.8], specificity 97.7% [95%CI: 95.1-99.2] and PPV 94.8% while NPV 99.7%. 
Bland-Altman mean bias between the two methods was -0.22 log10 copies/ml [95% CI: -0.292 to -1.52] and the LOA for the bias were -1.11 to 0.66; p-value=0.125. Spearman’s 
correlation coefficient, R2=0.952. Concordance between the two assays at 1000copies/ml threshold was 97.8%. Only 1.6% of patients (6 of 375) and 0.5% (2 of 375) were 
misclassified above and below this threshold respectively by the index assay compared to predicate assay. The system proved easy-to-use with minimum sample preparation and 
handling time, with an average daily capacity of 16 samples per 8hour day
Conclusions: Xpert® HIV-1 Quant gives HIV VL results comparable to NucliSens v2.0 assay.  Findings from this study support the consideration of Xpert® HIV-1 Quant testing for the 
roll-out of HIV VL monitoring and may contribute towards reaching the ambitious UNAIDS target of 90% ART patients with undetectable VL
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513  Weakly Reactive HIV Rapid Diagnostic Test Kits Should Not Be Reported As Positive 
Patrick Karugaba1; Timothy Amukele2; Ali Elbireer1; Alice Nansamba1 
1Makerere Univ Johns  Hopkins Univ Rsr Collab Lab, Kampala, Uganda; 2Johns Hopkins Univ Sch of Med, Baltimore, MD, USA 
Background: HIV rapid diagnostic test (RDT) kit manufacturers require that reactive bands observed in the test area of the kit are reported as positive regardless of intensity of 
coloration. Some studies have suggested that weakly reactive RDT results should not be considered positive except in blood donor screening. However, a reliable estimate of the 
proportion of weakly reactive bands in 3rd generation HIV RDT’s that would actually be false positive has not been published. We assessed the percentage of weakly reactive bands 
that were subsequently confirmed negative by HIV DNA-PCR.  
Methods: Over an 11 year period (2002 to 2013) we determined the proportion of inconclusive results that were later confirmed negative by DNA PCR. Inconclusive results were 
based on the observance of a weakly reactive band on at least one of three 3rd generation HIV RDT kits used within a sequential testing algorithm. The three kits were Alere 
Determine, Chembio Stat-Pak, and Uni-Gold.  The algorithm was as follows; all tests were initially run on Determine. If negative, reported as negative; if positive they were 
confirmed with Stat Pak. If discrepant, Uni-Gold was used as a tie breaker. HIV-1 DNA PCR Roche Amplicor Version 1.5 was used as the confirmatory test method.
Results: 39,294(12.9%) of 303,010 individuals screened for HIV were positive. 468 (0.15%) of the same initially had inconclusive HIV RDT results. The HIV status of the 468 
individuals was resolved by HIV-1 Western Blot (17), HIV-RNA PCR (14), or HIV-DNA PCR (437) confirmatory tests. 224 of the 437 cases confirmed by DNA-PCR RDT’s were 
independently repeated by another tech to control for individual variability. Only these 224 cases were included in this analysis. Of these 224 cases, 148 (66.1%) were negative 
by HIV DNA PCR. Of note, repeating the 224 tests gave a total of 448 instances of testing with both Determine and Sat-Pak RDT kits, and 441 testing instances with Uni-Gold kit. 
(Detailed results Table attached). 
Conclusions: The majority of weakly reactive RDT results from all three kits used turned out to be negative on confirmatory HIV DNA PCR testing. This is contrary to manufacturers’ 
instructions to interpret all such tests as positive.  Our results also lend credence to previously published calls for testing algorithms to refer weakly reactive RDT test results for 
confirmatory testing. This is especially pertinent in the era of ART initiation based solely on HIV RDT results and scaled-up HIV surveillance programs in resource limited settings.

 

514  Extending HIV Avidity Recency Detection by Addition of p24Ag Detection 
Gary Murphy1; Anne Le Corfec2; Jamie Benson3; Jake Hall1; Alfredo Villarreal4; Karen Mintern3 
1PH England, London, UK; 2Bio-Rad Lab, Inc, La Coquette, France; 3Bio-Rad Lab, Inc, Hemel Hempstead, UK; 4Bio-Rad Lab, Inc, Benicia, CA, USA 
Background: Increasing the period in which HIV recency assays can identify recent infection without increasing misclassification of specimens as recent will allow studies to use 
smaller sample sizes.  We describe an HIV avidity assay that identifies recent HIV infection by detection of low avidity antibodies along with detection of HIV p24 Ag in anti-HIV 
negative specimens thus extending the duration that recent HIV infection can be determined.
Methods: Specimens were tested for using the BioPlex 2200 HIV Ag-Ab assay.  This ‘5th generation’ assay allows separate detection and identification of anti-HIV 1, anti-HIV-2 and 
HIV p24 Ag unlike 4th generation which give a single signal.  An antibody avidity modification using 1M guanidine allowed determination of an avidity index.  Presence of p24 Ag 
was determined on each sample and a subset of specimens diluted with Guanidine and PBS. Results were compared with an existing HIV incidence assay (HIV Limiting Antigen).   
150 specimens were tested comprising HIV seroconversion panels, known anti-HIV positive specimens and acute p24 Ag only positive specimens were used.
Results: Antibody avidity increased over time.  Where p24 Ag was detected prior to seroconversion addition of guanidine and/or dilution of specimen had only a minimal effect on 
level of p24 detection but it remained detectable. Using a cut-off of <80% AI for recent infection concordance with LAg assay result was over 90%.  Of four mismatched specimens 
two were close to the recency cut-off for either LAg or BioPlex avidity.
Conclusions: This assay has a sensitive and specific HIV diagnostic capability and potential to allow HIV recency discrimination on the same platform. Initial results show 
a comparable performance to the market leading incidence assay in those anti-HIV positive.  However, the ability to identify Ab negative/Ag positive specimens increases 
the duration in which ‘true’ recent infection can be determined. This increases duration of detectable recent infection by up to two weeks but importantly identifies ‘true’ 
recent infections that may otherwise be discarded.   Our data demonstrate that assays containing an antigen detection component are compatible with use in HIV incidence 
methodologies.  The potential of this assay to be able to provide specific diagnostic differentiation of HIV-1 from HIV-2 and p24 Ag with modification to allow identification of 
recent HIV infection may change HIV diagnostic algorithms to allow the incorporation of recency testing into routine practice.

515  Western Blot Index for Estimating Recency of HIV Infection 
Mark Manak1; Leigh . Eller2; Jennifer Malia3; Merlin L. Robb2; Sheila Peel2 
1Henry Jackson Fndn, Silver Spring, MD, USA; 2US Military HIV Rsr Prog, Walter Reed Army Inst of Rsr, Silver Spring, MD, USA; 3Walter Reed Army Inst of Rsr, Silver Spring, MD, USA 
Background: Estimation of time of HIV infection can be useful in epidemiological studies of incidence of infection, in establishing a link to probable risk behavior, and in 
narrowing the search for likely partners to whom infection could have been passed. Current HIV Recency assays such as the BED CEIA and  HIV-1 Limiting Antigen (LAg)-Avidity EIA 
have major limitations due to variable immune response among individuals, variability in different HIV-1 subtypes, and false recency rates in some individuals.  Sequential bleeds 
from recently HIV infected individuals exhibits progressive appearance of specific Western blot (WB) bands which can be utilized to estimate time of infection.  We examined WB 
profiles of closely spaced bleeds from newly infected individuals from the RV217 ECHO trial to generate a WB Index (WBI) which can be useful as a measure of recency of infection.
Methods: Individuals at high risk of HIV infection in Kenya, Uganda, Tanzania and Thailand were monitored twice weekly by HIV RNA Aptima assay (Hologic, LaJolla, CA), the 
earliest available indicator of infection.Blood from first time RNA positive individuals was collected at frequent intervals and tested by Western blot (Bio-Rad, Hercules, CA).Bands 
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were grouped according to timing of appearance, the intensities of each band was scored from 0-2+, and individual intensities or sums of bands plotted as time after first detection 
of infection.
Results: Figure 1 shows the relative intensity of bands from 20 seroconverting individuals post first Aptima RNA positivity.Antibodies to p24, p40, gp160 and p55 (A Bands) 
develop quickly after infection, with maximum reactivity by 25-40 days post infection.A more slowly evolving response is seen for p31, p65, gp41, gp120 and p51, (B Bands).A WBI 
of A and B bands can be used to estimate time post infection between 15 days to up to 270 days with some consistency.The subtypes included in this analysis include A, B, C, D, and 
CRF_01AE, all of which show similar evolution profiles.
I. The WBI accurately distinguishes between new, well established, or advanced infection and provides a useful estimate of the time of HIV infection.
II. Is independent of virus subtype and applicable to different populations;
III. Uses results from an assay already used for confirmation of HIV infection, allowing for greater flexibility in application (including developing countries)
IV. Demonstrates a low False Recency Rate, thereby offering a more accurate measurement of incidence.

 

 

516  Low Prevalence of False Prior HIV Diagnoses in Chokwe District, Mozambique 
Rob Nelson1; Duncan MacKellar1; Ricardo Thompson2; Marcelo d. Manuel3; Juvencio Bonzela4; Didier Mugabe4; Chunfu Yang1; Bharat Parekh1; Daniel Shodell5; Edgar Monteroso6  
1CDC, Atlanta, GA, USA; 2Natl Inst of Hlth Mozambique, Maputo, Mozambique; 3Chókwè District Hosp, Chókwè, Mozambique; 4CITSC, Chókwè, Mozambique; 5Colorado Dept of PH and 
Environment, Denver, CO, USA; 6CDC, Maputo, Mozambique 
Background: Recent reports suggest that many clients may be falsely HIV diagnosed using rapid HIV testing algorithms in some resource-limited settings. Population-based 
prevalence of false prior diagnosis (dx), however, has not been reported. As part of the Chókwè Mozambique Health Demographic Surveillance System (CHDSS), we evaluate the 
prevalence of false prior dx in a high HIV-prevalence district.
Methods: CHDSS conducts annual demographic surveillance of approximately 95,000 residents. In 2014-15, all available household residents 15-59 years of age were offered 
home-based HIV Testing and Counseling and asked about prior dx, use of HIV care, and ART. The national rapid testing algorithm (RT) was conducted at the CHDSS laboratory on 
whole blood of prior dx clients; dried blood spots were sent to CDC for confirmatory testing (CT) of those who tested RT negative (neg) or indeterminate (ind). CT included 3rd-
generation EIA for all specimens, Multispot or Western blot (if EIA positive, pos), and gp41 total nucleic acid PCR (if EIA neg). CT-neg clients were contacted by district medical staff 
to offer RT re-testing, verify prior dx, and help clients understand that they are not HIV-infected.
Results: The HIV prevalence among 25,344 residents tested was 20.2%. Prior dx was reported by 3170 (12.5%) clients. RT results of prior dx clients: 3132 pos, 5 ind, 33 neg. CT was 
conducted on 36 prior dx specimens (5 ind, 31 neg); one RT-neg and three RT-ind specimens were CT-pos. Of 32 CT-neg clients, 23 were re-contacted, and all re-tested RT-neg. 
When asked to verify their prior dx, ten (43%) clients reported never previously testing HIV-pos. Reasons for misclassification included misunderstanding the question, hope 
of receiving services, and mental illness. Assuming two RT-neg specimens not available for CT are true HIV-neg, and that all non-contacted clients are true prior dx (n=11), the 
maximum unweighted prevalence of false prior dx is 0.76% (24/3160). Of the 24 false prior dx clients, 21 (91.7%) showed their care and treatment client card, and 13 (54%) were 
confirmed by medical record or pill bottle to be on ART.
Conclusions: In over 25,000 residents tested in a high HIV-prevalence district of Southern Mozambique, at least 99.2% of residents who reported a prior HIV diagnosis were 
confirmed to be HIV infected, suggesting self-report of prior dx is valid and that RT misdiagnoses are rare. Although reassuring, the few confirmed false prior dx underscores the 
need to confirm infection before ART initiation.

517  HIV Incidence Assay Performance Required to Monitor Prevention Intervention Impact 
Neil T. Parkin1; Stefano Ongarello2; Jennifer Osborn2; Eduard Grebe3; Simon Daniel3; Alex Welte3; Christine Rousseau4; Reshma Kassanjee5; Peter Dailey2  
1FIND, Belmont, CA, USA; 2FIND, Geneva, Switzerland; 3SACEMA, Stellenbosch, South Africa; 4Bill and Melinda Gates Fndn, Seattle, WA, USA; 5Univ of Cape Town and Stellenbosch Univ, Cape 
Town, South Africa 
Background: Cross sectional, ‘Recent Infection Testing Algorithm’ (RITA)-based estimation of national HIV incidence is being implemented in several African countries in 2015-17. 
The sample sizes (SS) and associated implementation costs required for precise estimation of incidence (I) are driven by the prevalence (P), I, the mean duration of recent infection 
(MDRI), and the false recent rate (FRR), which vary with HIV subtype and ART coverage. We sought to evaluate the potential applicability of a RITA combining the limiting antigen 
immunoassay (LAg) and viral load (VL) to assess the impact of population-level prevention interventions (PLPI) nationally and in key populations (KP). We also describe features of 
new RITAs that would enable broader implementation for these and other applications.
Methods: SS were calculated using publicly available spreadsheet tools and R customizations, for assessment of the impact of an intervention that reduces I by 50%, with power 
0.8 at alpha 0.05, with correction for design effect. We used an MDRI of 130 days (d) and FRR of 0.25% for LAg+VL (cutoff 1000 copies/ml), and compared this to MDRI 160 d 
(LAg+VL cutoff 100 copies/ml) and 240 or 280 d as aspirational targets.  Surveys were considered feasible if SS was below 30,000 (national) or 5000 (KP). National P and I data for 
2014 as reported by UNAIDS were used.
Results: Target SS for African countries with P>4% or I>0.3% for PLPI, and for one KP are shown in Table 1. With LAg+VL1000, PLPI surveys were feasible in 6 countries. If the 
MDRI could be increased to 280 d, SS would be reduced by approximately 60%, and surveys were feasible in an additional 5 countries. In countries with non-C subtypes, such as 
Cameroon, Kenya, Tanzania and Uganda, SS may be underestimated due to FRR>0.25%, but the impact of elevated FRR is dampened at longer MDRI. KP surveys in young women in 
South Africa (a high prevalence/incidence KP example) required  SS >5000 but were feasible with MDRI of ≥240 d.
Conclusions: The currently available RITA of LAg+VL has limited applications for national PLPI surveys unless SS larger than 30,000 are considered; outside of high I settings it may 
generate imprecise estimates that are not able to detect large reductions in I. Similarly, LAg+VL surveys may not be feasible in KP surveys due to SS requirements. Development of 
new incidence assays with longer MDRI (≥240 d) and low FRR are needed to enable broader and more cost-effective use in national surveys, as well as for applications in PLPI and 
KP surveys.
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518  Acute Retroviral Syndrome: Useful for Guiding Testing for Acute HIV Infection? 
Martin Hoenigl; Nella Green; Sanjay R. Mehta; Martha Camacho; Sara Gianella; Davey M. Smith; Susan J. Little  
Univ of California San Diego, San Diego, CA, USA 
Background: Diagnostic testing for HIV is often initiated with a 4th generation immunoassay or an HIV rapid antibody test. While recent healthcare guidelines recommend 4th 
generation HIV testing to detect acute HIV infection (AHI), the recommended p24 antigen based methods are limited by imperfect sensitivities for antibody negative AHI. Field-
based testing programs generally rely on point-of-care rapid HIV antibody testing only, with specific AHI testing limited to persons presenting with signs and symptoms (S/Sx) 
consistent with an acute retroviral syndrome. However, the proportion of persons with AHI presenting symptomatic for their diagnostic test remains unknown. The objective of this 
study was to determine the proportion of persons with AHI presenting symptomatic for their diagnostic test. 
Methods: This is a prospective observational cohort study in persons diagnosed with AHI (defined as negative HIV antibody test in the presence of detectable HIV-1 RNA) who 
were enrolled in the San Diego Primary Infection Resource Consortium (SD PIRC) between June 2007 and December 2014. We analyzed S/Sx on or immediately prior to the day of 
HIV-1 nucleic acid testing (NAT; without pooling) in 90 individuals diagnosed with AHI in a community-based program, offering universal (i.e. independent of S/Sx) AHI screening in 
San Diego, California. 
Results: Forty-seven (52%) of the 90 persons identified with AHI reported ongoing S/Sx (median 6, IQR 4-8) at the time of HIV-1 RNA screening. Another 25 (28%) reported S/
Sx that had occurred during the 14 days prior that had resolved by the time of the first positive NAT test and 12 (13%) reported S/Sx that started after the test, while only 6 (7%) 
reported no S/Sx. 
Viral loads were significantly higher (p=0.001) and CD4/CD8 ratios lower (p=0.047) in those 72 individuals reporting S/Sx before or at the time of NAT screening compared to those 
18 that did not have S/Sx prior to HIV-1 NAT screening (Table). 
Conclusions: HIV diagnostic testing strategies that limit AHI testing to those presenting with S/Sx fail to identify about half of persons with AHI. In contrast, HIV-1 NAT provided 
to persons with S/Sx during the two weeks before the test may identify 80% of AHI cases. Such an approach may help maximizing the yield of AHI diagnoses in field-based testing 
programs, where universal 4th-generation testing frequently is not available. 

 

519  Comparative Sensitivity of 8 HIV Rapid Tests in HIV-Positive Patients 
Heinrich Scheiblauer1; Siri Göpel2; Tanja Westenberger1; Christoph Stephan2  
1Paul-Ehrlich-Inst, Langen, Germany; 2Goethe Univ Hosp Frankfurt, Frankfurt, Germany 
Background: HIV rapid test devices (HIV-RTD) often show a wide range of performances due to different HIV assay generations, test technologies and specimen types.
Methods: Test sensitivity of eight HIV-RTDs including assay generations 2nd (IgG sensitive), 3rd (IgG/IgM sensitive) and 4th (Antigen/Antibody) assays and different test formats 
was evaluated head-to-head in a cross-sectional study with 206 confirmed HIV positive patients paired for serum/plasma, whole blood and oral fluid, and in 10 seroconversion 
panels (105 serial samples). Comparison included laboratory-based HIV screening and confirmation tests established in the EU.
Results: The sensitivity of HIV-RTDs in patients was 98.1%-99.5% with serum/plasma, 97.1%-99.5% with whole blood and 92.7% with oral fluid. False-negative results with 
serum/plasma were from recent infection. With whole blood, two HIV-RTDs were less sensitive in recent infection than with serum and one HIV RTD was false negative also in 
chronic infection. With oral fluid there were 15 false-negative results from recent and chronic infection. 4th generation HIV-RTD was not superior to 3rd generation HIV RTDs in 
patients. The window periods of the HIV-RTDs relative to HIV-RNA in the seroconversion panels ranged from 9.9 to 18.9 days, and correlated with the order of sensitivity of the tests 
on the HIV patients.
The figure illustrates the findings on time to detection of HIV infection, compared to HIV-RNA (window period) for the HIV rapid tests and the laboratory-based HIV assays (mean 
values).
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Conclusions: The sensitivity of HIV-RTDs showed significant differences. The range included state-of-the-art HIV antibody detection, low sensitivity for the identification of recent 
infection and false-negative results including in chronic infection. The sensitivity with oral fluid in this study was less suitable. The use of rapid tests with reasonable sensitivity 
therefore requires careful selection: In a situation following recent exposure to HIV and if individuals have received either early antiretroviral therapy, or haved failed on post- or 
pre-exposure prophylaxis, a negative result with oral fluid should be viewed with caution, even after a 3 months period has passed.

 

520  Comparison of Methods for HIV Incidence Estimation in a Cohort With Subtype C HIV 
Allison R. Kirkpatrick1; Charles Morrison2; Tsungai Chipato3; Katherine Schlusser4; Pai-Lien Chen2; Marshall Munjoma5; Thomas C. Quinn6; Susan H. Eshleman6; Oliver Laeyendecker7 
1NIAID, NIH, Baltimore, MD, USA; 2FHI 360, Durham, NC, USA; 3Univ of Zimbabwe, Harare, Zimbabwe; 4Johns Hopkins Univ, Baltimore, MD, USA; 5Univ of California San Francisco Prog, Univ of 
Zimbabwe, Belgravia, Zimbabwe; 6Johns Hopkins Univ Sch of Med, Baltimore, MD, USA; 7NIH, Bethesda, MD, USA 
Background: Accurate methods for cross-sectional incidence estimation are needed for HIV surveillance and HIV prevention research. This is particularly true for southern Africa, 
an HIV-1 subtype C endemic region, where the burden of HIV is highest worldwide.
Methods: Samples were tested from a cohort of 176 seroconverters (1600 samples) from Zimbabwe (subtype C endemic area) followed for up to 9.9 years after seroconversion 
(median 6.9 years, interquartile range: 5.9 to 7.8) from the FHI 360 Hormonal Contraception and HIV trial. Three HIV avidity assays were analyzed alone at predetermined assay 
cutoffs, in combination with a viral load test (cutoff for recent infection >1000 copies/ml), or as part of a multi-assay algorithm (MAA). The assays evaluated were: the Limiting 
Antigen Avidity assay (LAg-Avidity; Sedia); a modified 3rd generation Genetic Systems (GS) HIV 1 /2 +O EIA (JHU-3rd BioRad); and a modified 4th generation GS HIV Combo Ag/Ab EIA 
(JHU-4th BioRad). The MAAs evaluated were previously optimized for incidence estimation in subtype B epidemics; these included  JHU-3rd BioRad and LAg-Avidity alone or JHU-3rd 
BioRad, LAg-Avidity, CD4 count, and a viral load test (cutoff >400copies/ml). Performance characteristics evaluated were: the mean duration of recent infection (MDRI, the average 
time individuals appeared recently infected using a time window of 2 years); and the false recent rate (FRR, the frequency of being identified as recently infected for samples from 
individuals infected >2 years).
Results: The MDRI and FRR for the different assays and algorithms are presented in the table below. A number of testing methods had MDRI >120 days and FRR <2%, which are 
the minimum performance characteristics needed for a cross-sectional incidence assay.
Conclusions: All algorithms that included a viral load test met minimum performance guidelines. Both JHU-3rd BioRad <40% AI and JHU-4th BioRad <80% AI had an MDRI 
>140 days and an FRR <1% without the need of an additional viral load test. All two-assay algorithms that included an avidity assay plus viral load met minimum performance 
characteristics with MDRIs ranging from 133 to 214 days and FRRs ranging from 0 to 1%. The MAA that included LAg-Avidity + JHU-3rd BioRad + CD4 count + viral load had an 
MDRI of 7.5 months and an FRR of 1%, well within the minimum performance characteristics specified by the WHO/UNAIDS working group for cross-sectional incidence assays.
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521  4th Generation Rapid Tests Improve Detection of Acute Infection in MTN-003 (VOICE) 
Edward Livant1; Amy L. Opest2; Clifton W. Kelly3; Rashika Maharaj4; Natasha Samsunder5; Rosetta Lindiwe Nhlangulela6; Patrick Karugaba7; Jeanne Marrazzo8; Z Michael Chirenje9; Urvi 
M. Parikh2; for the VOICE Study Team 
1Magee-Womens Hosp of the Univ of Pittsburgh Med Cntr, Pittsburgh, PA, USA; 2Univ of Pittsburgh, Pittsburgh, PA, USA; 3Fred Hutchinson Cancer Rsr Cntr, Seattle, WA, USA; 4South African 
Med Rsr Council, Durban, South Africa; 5Cntr for the AIDS Prog of Rsr in South Africa, Durban, South Africa; 6Aurum Inst for Hlth Rsr, Johannesburg, South Africa; 7Makerere Univ Johns Hopkins 
Univ Rsr Collab Lab, Kampala, Uganda; 8Univ of Washington, Seattle, WA, USA; 9Univ of Zimbabwe, Univ of California San Francisco Collaborative Rsr Prog, Harare, Zimbabwe 
Background: The greatest risk of antiretroviral resistance from pre-exposure prophylaxis is conferred by use during undetected acute infection. Early, accurate identification 
of infection in HIV prevention trials is critical for protection of human subjects, data quality and study efficiency. We evaluated pre-seroconversion plasma from the VOICE Study 
(MTN-003) to determine if 4th generation antigen/antibody (Ag/Ab) rapid tests would have detected HIV infection earlier than the 3rd gen rapids used in the trial.
Methods: VOICE evaluated the safety and effectiveness of oral tenofovir disoproxil fumarate (TDF), oral TDF-emtricitabine (FTC) and vaginal tenofovir 1% gel for prevention of 
HIV infection in 5029 women from 15 clinical sites in South Africa, Uganda and Zimbabwe. Participants were monitored monthly for seroconversion with 1 or 2 3rd gen HIV rapids 
(Alere Determine™, OraQuick Advance® and/or Trinity Biotech™ Unigold®). Pre-seroconversion plasma collected closest to the date of the 1st positive rapid was tested for HIV-1 RNA 
(Roche TaqMan) and with Bio-Rad GS HIV Combo Ag/Ab EIA and re-tested with Unigold and OraQuick. The 4th gen FDA-approved Alere Determine™ HIV-1/2 Ag/Ab Combo (FDA-
Combo) was compared with the Conformité Européene (CE)-Marked Alere™ (CE-Combo) which is marketed to be optimized for non-B subtypes. We also evaluated Multispot® (MS), 
Western Blot (WB), and Geenius™ (all Bio-Rad) as confirmatory tests. McNemar’s test was used to calculate statistical significance.
Results: Of 231 plasma samples collected 12-91 days (median 55) before detection of seroconversion, 68 had RNA >200 cp/mL, and of those 57 tested negative by both Unigold 
and OraQuick. Of these 57, 30(53%) were reactive by 4th gen EIA. 16(28%) were reactive on the CE-Combo (1 Ab; 9 Ag; 6 Ag/Ab reactive). MS confirmed only 1 of 16 acute infections 
while WB (9 indeterminate [ind]) and Geenius (2 HIV-2 ind) confirmed none. 4(7%) samples were reactive by FDA-Combo (2 Ab; 2 Ag; 0 Ag/Ab reactive) of which none were 
confirmed by MS, WB (3 ind) or Geenius (1 HIV-2 ind). CE-Combo detected significantly more infections than FDA-Combo (p<0.002).
Conclusions: In VOICE, 28% of infections missed by current 3rd gen rapid tests would have been identified with the use of CE-marked Alere HIV Combo. Geenius, MS and WB were 
all insensitive (<10%) in confirming infections detected by 4th gen assays. An improved diagnostic algorithm that includes 4th gen rapids with HIV RNA testing will be essential for 
efficiently identifying seroconverters.

522  Usefulness of Rapid Tests for HIV Diagnosis in the ANRS IPERGAY PrEP Trial 
Constance Delaugerre1; Isabelle Charreau2; Nadia Mahjoub3; Eric Cua4; Armelle Pasquet5; Nolween Hall6; Marie Laure Chaix7; Guillemette Antoni2; Jean-Michel Molina8; for the 
IPERGAY Study Group 
1Hosp Saint Louis et Univ Paris Diderot, Paris, France; 2INSERM SC10-US19, Villejuif, France; 3Hosp Saint-Louis, Paris, France; 4Hosp de l’Archet, Paris, France; 5DRON Hosp, Tourcoing, France; 
6CISIH, Nantes, France; 7INSERM U941, Univ Paris Diderot, Paris, France; 8Hopital Saint-Louis, Paris, France 
Background: Pre-exposure prophylaxis (PrEP) implementation will lead to more frequent HIV testing. Rapid tests are likely to be used especially in resource limited countries, and 
our aim was to assess their usefulness in the setting of the ANRS IPERGAY PrEP trial.
Methods: In the ANRS IPERGAY trial, a 4th generation (4thG) antigen/antibody immunoassay (ARCHITECT HIV Ag/Ab Combo®, Abbott) and/or plasma Viral Load (pVL) (AmpliPrep/
COBAS® TaqMan® HIV-1 Test, v2.0) were used for HIV diagnosis at screening and during follow-up. We used stored sera to perform the following tests at the date of diagnosis: pVL, 
rapid test (VIKIA® HIV1/2, Biomérieux) and HIV-1 western blot (WB, GS HIV-1 Western Blot®, Biorad). We defined 3 stages of HIV infection according to the number of WB antibodies 
(Ab): chronic (> 7 Ab), recent (1 < Ab < 7) and acute (0 Ab). HIV-1 subtype was determined after phylogenetic analysis of the RT sequence.
Results: Overall, 31 HIV-1-infected patients were diagnosed during the ANRS IPERGAY trial. Stored sera were available for 27 cases of HIV infection. Overall, the 4thG was positive 
in 25 (93%) (median index 52), rapid tests in 15 (56%) and positive WB (> 1 Ab) in 16 (59%) patients. Median pVL was 5.16 log10 copies/ml. HIV-1 subtype B was identified in 16/25 
(64%) cases.
Sensitivity of rapid tests was 100% (95%CI: 54-100) for chronic infection, 70% (95%CI: 35-93) for recent infection and only 18% (95%CI: 3-52) for acute infection (p < 0.002). Of 
note, among the 12 positive sera with the 4thG assay but with negative rapid tests, 8 were retested at the follow-up visit (median: 5 days) and 4/8 became positive with rapid tests.
Conclusions: Rapid tests were able to adequately detect chronic infection at screening but largely failed to diagnose acute HIV infection in people at high risk enrolled in a 
PrEP trial. 4th G assays should be used in settings where PrEP is implemented to avoid missing acute HIV infection, with the risk of selecting drug resistance and of ongoing HIV 
transmission.

 

523  Use of an Automated Assay to Identify HIV Infections in a Population Survey in Africa 
Estelle Piwowar-Manning1; Shauna Wolf1; Kelsey Donohue1; Anelet James2; Barry Kosloff3; Alicia Young4; Gert U. van Zyl5; Helen Ayles6; Richard Hayes6; Susan H. Eshleman1 
1Johns Hopkins Univ Sch of Med, Baltimore, MD, USA; 2Desmond Tutu TB Cntr, Stellenbosch Univ, Cape Town, South Africa; 3ZAMBART, Lusaka, Zambia; 4SCHARP, Seattle, WA, USA; 
5Stellenbosch Univ and NHLS Tygerberg Business Unit, Tygerberg, South Africa; 6London Sch of Hygiene & Trop Med, London, UK 
Background: HPTN 071 (PopART) is a community-randomized HIV prevention trial in Zambia and South Africa (SA) that includes a cohort of >30,000 adults. Initial HIV testing is 
performed in-country using a 4th generation test (Abbott ARCHITECT HIV Ag/Ab Combo Test, one run per sample); special procedures for sample and data management are used 
in-country to optimize data quality. HIV status is confirmed in the United States (US). We evaluated performance of the Abbott test as an HIV screening test.
Methods: Samples that were initially reactive with the Abbott test (Abbott POS) were tested in the US with a second 4th generation test (BioRad Combo); 10% of samples that were 
initially non-reactive with the Abbott test (Abbott NEG) were retested in the US using the Abbott test. Samples with discordant results (in-country and US results did not agree) 
were tested with the BioRad Multispot test, the BioRad Geenius test, and an HIV RNA test (cutoff of 40 or 400 copies/mL).
Results: 10,390 samples were tested in the US (5,563 from Zambia, 4,827 from SA; 7,695 Abbott POS; 2,695 Abbott NEG). 56 samples had discordant results. For the Abbott POS 
samples: 52/7,695 (0.62%) were non-reactive with the BioRad Combo test (25 from Zambia, 27 from SA). Further testing revealed that 4 were HIV-positive (the original Abbott test 
result was correct), 48 were HIV-negative (the original Abbott test results were false positive results; 1 case involved a sample mixup). For the Abbott NEG samples: 4/2,695 (0.15%) 
were reactive when retested with the same assay. One had a signal/cutoff (S/C) ratio of 1.25 and was non-reactive on a second repeat test. The other two had S/C ratios of 4.77 and 
10.38; both were reactive with the BioRad Combo test, but had undetectable HIV RNA and non-reactive Multispot and Geenius tests. All 4 were classified as HIV-negative. Overall, 
48/7,695 Abbott POS samples had an initial false positive test result and 0/2,695 Abbott NEG samples had a false negative result (sensitivity=100%; specificity=98.3%).
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Conclusions: The Abbott Combo test performed well when screening for HIV infection in a large, population-level survey in Africa. Special data and sample management 
procedures likely contributed to the high quality of initial HIV screening test results in this study. Quality assurance testing was helpful for confirming HIV infection status, 
especially for those with an initially reactive Abbott Combo test result.

524  HIV Testing in the US PrEP Demonstration Project: rEIA vs Antigen/Antibody vs RNA 
Oliver Bacon1; Eric Vittinghoff2; Stephanie Cohen1; Susanne Doblecki-Lewis3; Megan Coleman4; Susan P. Buchbinder1; Wairimu Chege5; Richard Elion6; Michael Kolber3; Albert Y. Liu1 
1San Francisco Dept of PH, San Francisco, CA, USA; 2Univ of California San Francisco, San Francisco, CA, USA; 3Univ of Miami, Miami, FL, USA; 4Whitman-Walker Hlth, Washington, DC, USA; 
5DAIDS, NIAID, NIH, Bethesda, MD, USA; 6George Washington Univ Sch of Med, Washington, DC, USA 
Background: Ensuring individuals are HIV-uninfected prior to pre-exposure prophylaxis (PrEP) initiation and continuation is critical to minimize the risk of developing resistance, 
but the optimal HIV testing algorithm for PrEP is not yet known. We evaluated the performance of rapid blood EIA (rEIA), lab-based p24-antigen/antibody (4th generation), and RNA 
tests in detecting HIV infection at PrEP screening (n=635), and initiation and follow-up (n=557) in the MSM and transgender women (TGW) enrolled in the US PrEP Demonstration 
Project, an open label study of FTC/TDF PrEP in San Francisco, Miami, and Washington DC.
Methods: MSM and TGW interested in PrEP underwent screening, followed by enrollment within 45 days, when PrEP was initiated. All participants (ppts) were HIV tested at 
screening, enrollment, and follow-up (weeks 4, 12, 24, 36, 48) with rEIA and 4th generation tests. Pooled RNA was performed at all visits in San Francisco, with quantitative or 
qualitative RNA only at enrollment in DC and Miami, respectively. Any positive test was confirmed using local testing algorithms.
Results: At screening there were 16 (2.5%) ppts with a reactive rEIA and/or 4th generation test, 15 of whom were confirmed to be HIV infected. At enrollment 3 ppts had HIV 
infection: all were rEIA (-), 4th generation (-) and RNA (+), with viral loads of 120, 3343, and 51 copies/mL (all pre-treatment); 2 started ART as soon as the (+) RNA was known, and 
all viral loads were positive on repeat testing. Of 2 infections during follow-up, both were rEIA (+)/4th generation (+) at the visit with first evidence of infection; both had low or 
undetectable drug levels at seroconversion and no evidence of resistance on standard and ultrasensitive genotyping assays. During follow-up, of 2680 rapid EIAs there were 6 false 
positives in 2 ppts, for a specificity of 99.78% and a positive predictive value (PPV) of 25%; of 2673 4th gen tests there were 3 false positives in 2 ppts, for a specificity of 99.89% (PPV 
50%). There were no false positive RNA tests at screening, enrollment or follow-up.
Conclusions: Rapid EIA and Lab-based 4th generation testing detected most HIV infection before PrEP initiation. Acute HIV infection should be ruled out with an RNA test before 
starting PrEP, if available, particularly in clients with recent exposure; low viral loads should not be assumed to be false positives. In this cohort, with high PrEP adherence, rapid EIA 
and lab based 4th generation tests were adequate to detect HIV infection during follow-up.

525  Comparison of 4 HCV Viral Load Assays at High Viral Load 
Robert Ehret1; Marcel Schütze1; Andrew Moritz1; Hauke Walter2; Gunnar Schalasta3; Annemarie Berger4; Martin J. Obermeier1 
1Med Cntr for Infectious Diseases, Berlin, Germany; 2Medizinisches Infektiologiezentrum Berlin, Berlin, Germany; 3Prof Gisela Enders & Kollegen MVZ GbR, Stuttgart, Germany; 4Inst of 
Virology, Univ of Frankfurt, Frankfurt, Germany 
Background: Hepatitis C virus (HCV) load is the most important surrogate marker for HCV replication. The height of viral load can be predictive for treatment success. The 
combination of sofosbuvir and ledipasvir has proven to be highly effective in treatment of HCV infection. While standard treatment duration of this combination is 12 weeks, in 
case of genotype 1 and a viral load below 6 Mio IU/ml, the treatment duration can be reduced to 8 weeks, reducing adverse effects and lower the price of this highly effective but 
costly treatment option. While in the clinical trials the Roche high pure/Cobas Taqman (HPS/CTM) was used, this assay is not common in clinical routine. We therefore compared 
four different quantitative HCV assays, the Abbott RealTime HCV (ART), the Cobas Ampliprep/TaqMan HCV v2 (CAP/CTM2), Cobas TaqMan HCV v2 for use with the High Pure System, 
v2.0 (HPS/CTM2) and the new Hologic Aptima HCV Quant Dx (HAC) at high viral load.
Methods: Seven clinical samples with different genotypes (2 x 1a, 1b, 2b, 3a, 4d and 4p) where tested with ART and diluted to a target concentration between 500.000 IU/ml 
and 3.000.000 IU/ml. All samples were tested in each assay in five replicates, resulting in overall 140 viral load measurements. Mean viral load and coefficients of variation were 
compared between all the assays.
Results: As expected for the high viral load used for testing, the coefficients of variation (CV) were low. Calculated on the logarithmic values CV were between 0,29 and 
1,84%.  HPS/CTM2 results were 1.8 times higher than ART results for genotype 1 samples. CAP/CTM2 results for the same samples were in mean not different to the ART results. 
HAC were 1.3 times higher than HPS/CTM2 in the genotype 1 samples. HAC samples for all genotypes, except genotype 4, were quantified in mean 1.4 times higher than in HPS/
CTM2. Genotype 4 was under quantified by HPS/CTM2 and CAP/CTM2. ART results (genotype 4 excluded) were 1.2 times higher than CAP/CTM2.
Conclusions: The HAC assay showed in genotype 1 the closest correlation to the HPS/CTM2. While the CAP/CTM2 shows better performance on genotype 4 than HPS/CTM2, 
detection in genotype 4 is still better with HAC and ART. Despite their calibration to the WHO HCV RNA international standards, the assays showed significantly different 
quantitative results in this high viral load range. Therefore, results obtained with assays used in clinical trial, cannot be easily translated to clinical routine.
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526  HCV Ag Core’s Screening Performance in Mono-Infected, HIV- and HBV-Coinfected Patients 
Léa Duchesne1; Richard Njouom2; Frédéric L. Lissock2; Ghislaine Flore Tamko-Mella2; Alexandre Soulier3; Stephane Chevaliez3; Karine LaCombe4; Nicolas Rouveau5; Lila Poiteau3; 
Sandrine Rallier6  
1INSERM, UMR-S 1136, Paris, France; 2Inst Pasteur of Cameroon, Yaounde, Cameroon; 3INSERM U955, Créteil, France; 4Sorbonne Univs, Paris, France; 5Natl Agency of Rsr on AIDS and Viral 
Hepatitis, Paris, France; 6Natl Reference Cntr for Viral Hepatitis B, C and Delta, Hosp Henri Mondor, Univ Paris-Est, Créteil, France 
Background: HCV chronic infection diagnosis currently relies on anti-HCV antibody (HCV-Ab) detection. As it cannot differentiate an active infection from a resolved one, its 
diagnosis must be confirmed by HCV-RNA measurement which is scarcely available in resource-limited settings. Quantifying HCV core antigen (AgC), a marker of viral replication, 
could shorten this algorithm if used as a one-step tool. 
The aim of this study was to assess the performance of the AgC quantification for the diagnostic of chronic HCV in a serum bank of HCV mono- and HCV-HBV or HCV-HIV co-infected 
patients from Cameroon and the influence of co-infections on the test’s results.
Methods: The quantification of the AgC was performed by an automated assay (Abbott Diagnostics) in 465 HCV-Ab negative samples and 544 HCV-Ab and HCV-ARN positive 
samples (n=1020) collected in patients from the Pasteur Center of Cameroon. 
Its performance was assessed by calculating its sensitivity and specificity, and 
building ROC curves in order to compare its results to the gold standard (ELISA 
and/or PCR) with the Area Under the Curve (AUC).
Results: Among these 1009 sera, 335 were un-infected, 489 were HCV mono-
infected, 27 of 78 HIV-infected were co-infected with HCV and 28 of 107 HBV 
–infected were HCV-HBV. No statistical association was found between the AgC 
level and our covariates (age, gender, HBV or HIV co-infection). The correlation 
between AgC and HCV ARN was good in the mono-infected group (r=0.75, 
p<0.00001) and in the HIV co-infected group (r=0.83, p<0.00001) but lower in 
the HBV co-infected one (r=0.58, p<0.001). The assay had a sensitivity of 95.7% 
and a specificity of 99.7% in the mono and un-infected group, corresponding 
to an AUC of 0.99 (95% CI: 0.98-1.0). In the HBV and HIV-infected groups it has 
a sensitivity of 96.4% and 100%, a specificity of 96.2% and 88.2%, an AUC of 
0.98 (95% CI: 0.95-1.0) and 0.99 (95% CI: 0.97-1.0), respectively. No significant 
difference between the three AUC was observed (p=0.69). In the mono-infected 
group the PPV was 98.1%, the NPV 99.3%, LR+=319 and the LR-=0.043. In the 
HBV and HIV-infected groups we respectively found a PPV of 80.2% and 57.6%, a 
NPV of 99.4% and 100%.
Conclusions: AgC quantification displayed high specificity and sensitivity; in addition neither HIV nor HBV coinfection influenced its discrimination capacity. Then it represents a 
reliable HCV diagnosis tool and, being less costly than viral load tests, could ease HCV screening, notably in resource-limited settings.

 

527  Prognostic Value of Transient Elastography and FIB-4 in HIV/HCV Coinfection 
Cristina Díez1; Juan Berenguer1; Rivero-Juárez Antonio2; Víctor Hontañón3; Leire Pérez-Latorre1; Francisca Cuenca2; Luz Martín-Carbonero4; Antonio Rivero2; José M. Bellón1; Juan 
González-García4  
1Hosp General Universitario Gregorio Marañón, Madrid, Spain; 2Hosp Universitario Reina Sofía, Córdoba, Spain; 3Hosp Universitario La Paz, Madrid, Spain; 4Inst for Hlth Rsr of La Paz Univ 
Hosp, Madrid, Spain 
Background: FIB-4 outperforms liver biopsy as a predictor of outcomes in patients with HIV/HCV coinfection. Our aim was to compare the prognostic value of transient 
elastography (TE) and the FIB-4 index in patients with HIV/HCV coinfection. 
Methods: The study was carried out in 3 institutions. We identified patients with at least 1 determination of liver stiffness who were both HIV+ and HCV-RNA+ and had 
compensated chronic hepatitis C. Baseline was the date of the first TE determination. The main outcome was liver-related events (LRE), namely, liver decompensation (DEC) or 
hepatocellular carcinoma (HCC), whichever occurred first. We used ROC curves and time-dependent ROC curves (ROC[t]) (Biometrics 2000; 56:337-344) to determine the ability of 
TE and FIB-4 to predict outcomes. We also assessed the association between advanced fibrosis—
TE (≥9.5) or FIB-4 (≥3.25)—and LRE using multivariate Cox regression analysis taking into 
account death as a competitive risk. The variables for adjustment were age, sex, HIV transmission 
category, CDC clinical category, CD4+ cell nadir, alcohol intake, and achievement of SVR.
Results: The study sample comprised 1,159 patients who met the inclusion criteria and had 
undergone determination of TE and FIB-4 between 24/09/2003 and 01/01/2015. After a median 
follow-up of 5.8 years, 255 patients achieved sustained viral response (SVR), 65 died, and 75 had 
LRE (67 DEC and 17 HCC). Baseline fibrosis by TE was ≤7.1 in 539 patients, >7.1 and <9.5 in 182 
patients, and ≥9.5 in 438 patients. Fibrosis by FIB-4 was ≤1 in 453 patients, >1 and <3.25 in 
520 patients, and ≥3.25 in 186 patients. The AUROCs (95%CI) for LRE for TE and FIB-4 were 0.854 
(0.805–0.902) and 0.670 (0.595–0.743), respectively (P≤.001). The AUROCs for overall death (OD) 
and the composite end-point of OD/LRE (whichever occurred first) were also significantly higher 
for TE than for FIB-4. The figure shows time-dependent AUC plots for LRE for TE and FIB-4 up to 5 
years; the estimated AUROC(t) at 3 and 5 years for TE and FIB-4 was 0.919 and 0.713 and 0.852 and 
0.694, respectively. The adjusted hazard ratio (95%CI) of LRE was 18.7 (9.00-38.7) for advanced 
fibrosis assessed by TE (P<.001) and 5.36 (3.22-8.93) for advanced fibrosis assessed by FIB-4 
(P<.001).
Conclusions: TE outperformed FIB-4 as a predictor of clinical outcomes. These findings support the prognostic role of TE in patients with HIV/HCV coinfection.
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528  Variation in Liver Fibrosis Staging Using FibroTest, FIB-4, and APRI Scores 
Aurielle Thomas1; Charisse Ahmed2; Chloe Gross3; Rachel Silk3; Elizabeth Akoth3; Eleanor M. Wilson4; Angie Price3; Shyam Kottilil5; Henry Masur6; Sarah Kattakuzhy3 
1NIH Clinical Cntr, Bethesda, MD, USA; 2NIH Clinical Cntr, Bethesda, MD, USA; 3Inst of Human Virology, Bethesda, MD, USA; 4Inst of Human Virology, Baltimore, MD, USA; 5Univ of Maryland 
Med Cntr, Baltimore, MD, USA; 6NIH, Bethesda, MD, USA 
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Background: Patients with Hepatitis C (HCV) infection develop varying degrees of hepatic fibrosis, and fibrosis stage 
affects multiple aspects of HCV care. Increasingly, non-invasive methods are used to determine the stage of liver fibrosis. 
The objective of this analysis was to analyze three common staging methods from a large urban cohort and determine 
their degree of correlation among HCV mono-infected and HIV/HCV co-infected patients.
Methods: Analysis was completed by a chart review of 263 patients from the ASCEND study, a phase IV multi-site trial 
of community-based hepatitis C treatment. FibroTest, FIB-4, and APRI were obtained for each patient using standard 
equations, and all were adjusted to a four-point scale for comparison. Serum biomarkers used for FIB-4 and APRI scoring 
were obtained within 30 days from FibroTest. Statistical Analysis was completed using nonparametric Wilcoxon rank sum 
and column statistics were performed in Graphpad Prism 6.0.
Results: The patient cohort was predominantly African American, with a mean age of 59, and included 61 HIV/HCV 
co-infected and 203 HCV mono-infected patients. Overall, mean FibroTest score was higher than both APRI (mean 
difference -0.77+/- .09) and FIB-4 (mean difference -0.44+/- .08), The calculated difference between FibroTest and APRI 
was significantly higher (p<0.0001) when compared to the mean difference between FibroTest and FIB-4. In contrast, the 
mean difference in between FIB-4 vs APRI was 0.33 (SEM:0.06). In co-infected patients, the calculated mean difference 
of both FibroTest-FIB-4 and FibroTest-APRI was not significantly different (p=0.5, p=0.57) compared to mono-infected 
patients.
Conclusions: Overall, this analysis demonstrates significant differences in liver fibrosis staging between FibroTest, FIB-4, 
and APRI scores in an urban cohort representative of the HCV epidemic, including HIV/HCV co-infected patients.  There 
was minimal variation between APRI and FIB-4, and these scores were significantly lower than calculated FibroTest, with 
no effect of HIV co-infection on these relationships. In the era of non-invasive staging, more research on the correlation of 
each scoring system with long-term outcomes is required to determine optimal staging method.

 

529  New Predictive Index Based on the Combination of Liver Stiffness and CTP 
Nicolás Merchante1; Antonio Rivero-Juárez2; Francisco Téllez3; Dolores Merino4; María José Ríos5; Guillermo Ojeda-Burgos6; Mohamed Omar Mohamed-Balghata7; Patricia Monje-
Agudo1; Montserrat Pérez-Pérez8; Juan A. Pineda1; for the HEPAVIR-Cirrhosis Study Group 
1Hosp Universitario de Valme, Sevilla, Spain; 2IMIBIC, Córdoba, Spain; 3Hosp La Línea de la Concepción (AGS Campo de Gibraltar), La Línea de la Concepción, Spain; 4Complejo Hospario de 
Huelva, Huelva, Spain; 5Hosp Universitario Virgen de la Macarena, Seville, Spain; 6Hosp Universitario Virgen de la Victoria, Málaga, Spain; 7Complejo Hospario de Jaén, Jaén, Spain; 8Hosp de 
La Línea de la Concepción, Cádiz, Spain 
Background: Liver stiffness (LS) predicts clinical outcome in patients with cirrhosis. However, LS is not being routinely used for some clinical decision-making, which still mainly 
relies on the Child-Turcotte-Pugh (CTP) or the MELD scores. Our objective was to develop a new predictive index, which includes LS, and to evaluate its ability to predict events in 
HIV/HCV-coinfected patients with compensated cirrhosis.
Methods: Prospective study of 446 HIV/HCV-coinfected patients with a new diagnosis of cirrhosis and no previous liver decompensation (LD). The time from diagnosis to LD and to 
liver-related death (LRD), as well as its predictors, were evaluated. A new score based on the combination of LS and CTP was built. The ability of the new score to predict outcomes 
was compared to that of other classical scores, by means of the comparisons of the AUROC and the integrated discrimination improvement (IDI) between models.
Results: Median (IQR) follow-up of 49 (25-68) months. 80 (17.9%) patients had a LD. Variables independently associated with LD: age, HBV, SVR, AIDS, CTP stage B (vs A) (AHR 4.18, 
p<0.0001) and baseline LS (comparison group: LS < 21 kPa) (LS 21-39,9 kPa: AHR 2.48, p=0.005; LS ≥ 40 kPa: AHR 3.68, p< 0.0001). LS yielded a better performance than MELD 
(IDI 3.3%; p=0.01) and a similar performance than CTP (IDI 0.13%; p=0.9) to predict LD. Consequently, LS and CTP were combined in a new predictive score. 3-year probability of LD 
increased across stages of the new index: stage 1 (CTP A and LS < 21 kPa) 5%, stage 2 (CTP A and LS 21-39,9 kPa) 10%, stage 3 (CTP A and LS ≥ 40 kPa) 17%, stage 4 (CTP B and LS < 
21 kPa) 29%, stage 5 (CTP B and LS 21-39,9 kPa) 52% and stage 6 (CTP B and LS ≥ 40 kPa) 73% (p<0.0001). A new multivariate analysis including the new index  demonstrated its 
independent association with LD (stage 1: comparison group): stage 2 [AHR 2.9; p=0.002], stage 3 [AHR 3.5; p=0.001], stage 4 [AHR 3.7; p=0.2], stage 5 [AHR 10.4; p<0.0001] and 
stage 6 [AHR 20.7; p<0.0001]. The AUROC of this model was higher than that of the model based on the CTP stage (AUROC 0.612 vs AUROC 0.575; p=0.06). LRD occurred in 37 (8.3%) 
patients. 3-year probability of LRD increased from stage 1 to 3 (stage 1: 1%, stage 2: 4%, stage 3: 10%) and was significantly higher in stages 4 to 6 (stage 4: 29%, stage 5: 27%, 
stage 6: 28%). 
Conclusions: The combination of LS and CTP stage in a new predictive index improves the ability of CTP to predict clinical outcome in HIV/HCV-coinfected patients with 
compensated cirrhosis.
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530  Liver Stiffness Predicts Variceal Bleeding in HIV/HCV-Coinfected Patients 
Nicolás Merchante1; Antonio Rivero-Juárez2; Francisco Téllez3; Dolores Merino4; María José Ríos5; Guillermo Ojeda-Burgos6; Mohamed Omar Mohamed-Balghata7; Juan Macías1; 
Antonio Rivero8; Juan A. Pineda1; for the HEPAVIR-Cirrhosis Study Group 
1Hosp Universitario de Valme, Sevilla, Spain; 2IMIBIC, Córdoba, Spain; 3Hosp La Línea de la Concepción (AGS Campo de Gibraltar), La Línea de la Concepción, Spain; 4Complejo Hospario de 
Huelva, Huelva, Spain; 5Hosp Universitario Virgen de la Macarena, Seville, Spain; 6Hosp Universitario Virgen de la Victoria, Málaga, Spain; 7Complejo Hospario de Jaén, Jaén, Spain; 8Hosp 
Universitario Reina Sofía, Córdoba, Spain 
Background: A previous study has shown that a liver stiffness (LS) < 21 kiloPascals (kPa) has a 100% negative predictive value (NPV) to exclude the presence of esophagueal 
varices (EV) at risk of bleeding in HIV/HCV-coinfected patients. Consequently, upper gastrointestinal endoscopy (UGE) for the screening of EV could be avoided in these patients. 
However, this strategy has not been widely accepted due to concerns about its safety. Our objective was to assess the predictive value of LS to predict the risk of variceal bleeding in 
HIV/HCV-coinfected patients with compensated cirrhosis.
Methods: Prospective cohort study of 461 HIV/HCV-coinfected patients with a new diagnosis of cirrhosis, based on the presence of LS ≥ 14 kPa, and no previous decompensation 
of liver disease. All patients underwent a UGE for the screening of EV at entry in the cohort before November 2009. From this date, UGE was not recommended by the cohort 
protocol in patients with LS < 21 kPa. The time from diagnosis of cirrhosis to the emergence of a variceal bleeding episode, as well as the predictors of this outcome were evaluated. 
Results: At baseline, 206 (45%) had a LS < 21 kPa whereas 255 (55%) had a LS ≥ 21 kPa. In 311 (67%) patients, at least 1 UGE was done. EV at risk of bleeding were present in 26 
(8%) of them. During follow-up, 417 UGE were performed in 311 patients. The median (IQR) elapsed time between LS assessment and UGE examination was 21 (-12, 78) days. EV 
at risk of bleeding were present in 2 (2%) UGE examinations of patients with a LS < 21 kPa whereas it were found in 43 (13%) UGE examinations of patients with a LS ≥ 21 kPa 
(p=0.008). These two patients with a LS < 21 kPa and high-risk EV harboured a LS of 20.2 and 20.9 kPa, respectively. After a median (IQR) follow-up of 49 (24-68) months, 16 
(3.5%, 95% confidence interval: 1.8-5.1) patients developed a first variceal bleeding episode. In all cases, baseline LS was ≥ 21 kPa. Thus, the NPV of a LS < 21 kPa to predict a 
bleeding episode during follow-up was 100%. At the moment of the bleeding episode, LS was also above this threshold.
Conclusions: Baseline LS identifies HIV/HCV-coinfected patients with compensated cirrhosis with a very low risk of presenting a variceal bleeding episode. In fact, no individual 
with baseline LS < 21 kPa developed this outcome. Our results confirm that UGE can be safely spared in patients with LS < 21 kPa, provided that LS maintains below this threshold. 
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531  Hepatitis C Screening and Linkage to Care at a Comprehensive Health System 
Kassem Bourgi1; Indira Brar2; Kimberly Baker-Genaw2 
1Henry Ford Hosp/Wayne State Univ, Troy, MI, USA; 2Henry Ford Hosp/Wayne State Univ, Detroit, MI, USA 
Background: The Centers for Disease Control and Prevention (CDC) and the United States Preventive 
Services Task Force (USPTF) recommend screening for Hepatitis C (HCV) among patients born between 
1945 and 1965. With the advent of novel highly effective therapies, we evaluated the current HCV 
screening rates along with linkage to care for patients with active disease.
Methods: We used the Henry Ford Health System records to create a retrospective cohort of patients 
born between 1945 - 1965 seen at 21 internal medicine clinics between July 2014 and June 2015.  
Patients previously screened for HCV and those with established disease were excluded. We studied 
patient socio-demographic and medical conditions along with provider-specific factors associated 
with likelihood of screening. Patients who tested positive were reviewed to assess appropriate linkage 
to care and treatment.
Results: 47,304 patients were included in our study cohort and 40,561 patients met inclusion criteria.  
A total of 8,657 (21.3%) were screened. Screening rates were found to be higher among men (p < 
0.001) and African Americans (p <0.001). The rates were lower in patients with multiple comorbidities 
(p <0.001) and fewer clinic visits (p <0.001). Practice setting influenced screening rates as patients 
seen in residency teaching clinics were more likely to be screened (p <0.001).  Patient electronic health 
engagement was associated with higher screening rates (p <0.001).
Among patients who were screened, 117 (1.4 %) patients tested positive. After excluding patients 
without active viremia, 78% of patients were referred to a Hepatitis C specialist and 50% were 
successfully evaluated. On follow-up, 27% of HCV positive patients received treatment with Direct 
Acting Anti-virals.
Medicaid patients were less likely to be treated (p <0.05) along with a trend towards a decrease in likelihood of treatment among patients with lower income. Electronic health 
engagement was again a significant factor that increased the odds of treatment (p <0.05).
Conclusions: HCV screening rates are suboptimal with a significant influence of sociodemographic and provider-specific factors. Furthermore, patients who tested positive had 
inadequate linkage to care with a major disadvantage for Medicaid and low income patients. This accentuates the need for a more robust and equitable care delivery system. The 
study also highlights a promising role for patient’s engagement in electronic health portals through active linkage at multiple phases of the care cascade.
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532  Influence of Hepatitis C Virus Screening on Emergency Department Length of Stay 
Douglas A. White1; Erik S. Anderson2; Sarah K. Pfeil1; Tamara Todorovich1; Laura J. Deering1; Tarak K. Trivedi1 
1Highland Hosp, Alameda Hlth System, Oakland, CA, USA; 2Stanford Univ, Stanford, CA, USA 
Background: In April 2014, we integrated triage nurse hepatitis C virus (HCV) screening into emergency department (ED) clinical operations. We utilized a laboratory-based 
testing protocol and native staffing to offer, perform, and disclose results. Because of concerns that HCV screening would increase ED length of stay (LOS), our protocol did not 
require patients to wait for their HCV test results prior to discharge. The objective of this study was to assess the impact of this integrated HCV screening protocol on ED LOS.
Methods: In this retrospective cohort study we analyzed prospectively collected timestamp data for all discharged patients. The primary outcome compared the median LOS in 
minutes between patients who completed HCV screening and those who did not. We additionally stratified patients based on whether or not other laboratory testing was done, 
using complete blood count (CBC) tests as a surrogate. Length of stay was defined as the time between triage (timestamped when intake begins) and discharge (timestamped 
when discharge instructions are printed). 
Results: Over the 1-year study period, LOS was calculated for 69,639 (96%) of the 72,338 visits for which patients were discharged. The LOS for visits that included HCV screening (n 
= 2,864) was 151 minutes (IQR 66 to 251) compared with 119 minutes (IQR 48 to 221) for visits that did not include HCV screening (n = 66,775) (p < 0.001). Among the 49,726 visits 
in which no CBC testing was performed, there was a significant difference in LOS between the 1,701 visits that included HCV screening (86 minutes, IQR 38 to 158) and the 48,025 
visits did not (77 minutes, IQR 34 to 150) (p < 0.001). However, among the 19,913 visits in which CBC testing was performed, there was no significant difference in LOS between the 
1,163 visits that also included HCV screening (240 minutes, IQR 173 to 339) and the 18,750 visits that did not (242 minutes, IQR 170 to 347) (p = 0.68). 
Conclusions: We show that an integrated HCV screening program modestly prolongs overall ED LOS. However, among patients undergoing other blood tests, HCV screening had 
no significant effect on LOS. Emergency departments must consider whether the public health benefit of screening justifies the impact on quality metrics, such as LOS, which 
has been shown to influence the ability to provide timely acute care. Future programs may consider routinely offering HCV screening to patients who are undergoing laboratory 
testing.

533  Devising a Strategy to Control the HCV Epidemic in British Columbia, Canada 
Ignacio Rozada; Julio Montaner; Mark W. Hull; Viviane D. Lima 
British Columbia Cntr for Excellence in HIV/AIDS, Vancouver, BC, Canada
Background: In 2012, less than 1% of the estimated 12,000 hepatitis C (HCV) infected people who inject drugs (PWID) in British Columbia (BC) received HCV treatment, despite 
accounting for 80% of all new HCV infections. The recent approval and availability of high-efficacy and tolerable HCV medications will make it possible to treat a large number of 
individuals who were previously ineligible for treatment. Reinfection risk remains an issue, particularly among PWID, and it is still not clear if individuals who achieve sustained 
virologic response gain some degree of subsequent immunity. Reinfection risk could also be mitigated by engaging individuals in harm reduction programs.
Methods: We designed a deterministic compartmental mathematical model of HCV disease transmission fit to the PWID population in BC, based on treating a fixed number of 
individuals per year. We calculated the difference in incident cases with respect to the status-quo, as a function of both the number of PWID treated per year, and varying rates of 
reinfection risk. We defined the threshold for HCV control as the minimum number of PWID treated per year required to offset the number of new incident cases, with removals 
taken into account.
Results: The control threshold at year five (Figure 1A) ranged from 128 PWID treated per year, assuming 0% reinfection risk, to 178 when there is 100% reinfection risk, i.e., equal 
to naïve uninfected PWID. At ten years (Figure 1B), the threshold varied between 121 and 240 individuals treated. We simulated the change in incident cases (Figures 1C-1D) when 
treating 100 or 300 PWID per year, for varying rates of reinfection risk reduction. In the first scenario (100 treated per year, Figure 1C), after 20 years of constant treatment uptake, 
the number of incident cases was reduced between 1% and 16%. In the second scenario (300 treated per year, Figure 1D), the number of incident cases decreased between 16% 
and 54%.
Conclusions: The availability of highly efficacious treatments holds great promise to disrupt the course of the HCV epidemic. Treating the PWID population is crucial to controlling 
the epidemic, as the majority of new infections occur within this population, but reinfection risk remains a concern. Our simulations show that treating a minimum of 200 to 
300 PWID per year will lead to HCV control, and this will be substantially accelerated if the potential for HCV reinfection is minimized through the deployment of harm reduction 
programs.
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534  Project INSPIRE: A Comprehensive Care Coordination Program for HCV Infection 
Fabienne Laraque1; Marie P. Bresnahan2; Mary Ford3; Payal Desai2; Eric Rude4; Shuchin Shukla5; Jeffrey Weiss6; Ponni Perumalswami6; Alain Litwin5; for the Project INSPIRE 
Implementation Team  
1New York City DHMH, Queens, NY, USA; 2New York City DHMH, Long Island City, NY, USA; 3New York City DHMH, New York City, NY, USA; 4New York City DHMH, Queens, NY, USA; 5Montefiore 
Med Cntr, Bronx, NY, USA; 6Mount Sinai Hosp, New York, NY, USA 
Background: New York City (NYC) has an estimated 146,500 Hepatitis C (HCV)-infected residents and <10% have been treated.HCV infection is a complex disease coexisting in 
patients with co-morbid conditions such as substance abuse, HIV, and mental illness, making treatment in a supported setting critical. Project INSPIRE, a Round II Innovation Award 
from the Centers for Medicaid and Medicare Services, was designed by the NYC Health Department to offer comprehensive care coordination and to develop a payment model for 
currently unpaid care coordination services.  
Methods: The goals of Project INSPIRE are to improve HCV cure rates and patient self-sufficiency through evidence-supported care coordination services.  Program components 
include a comprehensive assessment and care plan, clinic-based care coordination services, health promotion, and medication adherence support. INSPIRE medical providers 
participate in case conferences with care coordinators and are trained via weekly tele-mentoring sessions on HCV care. INSPIRE aims to enroll 3,200 patients, initiate treatment for 
75%, and achieve a cure for 50% of cirrhotic and 90% of non-cirrhotic patients. Program data will be used to support rigorous evaluation activities and develop a payment model, 
in collaboration with two managed care organizations.
Results: Between January – August, 2015, 919 HCV-positive patients were enrolled. The majority of participants are male, (n=570, 62%) Hispanic (n=408, 44%) or Black 
(n=319, 35%). The median age was 56, and 693 (75%) were born between 1945-1965.  In the first year, 664 enrollees (72%) completed HCV medical evaluation, and 655 (71%) 
received a comprehensive assessment.  Of those assessed, 426(65%) have past or present IV drug use, 222 (34%) are co-infected with HIV, and 35 (5%) have serious mental illness. 
Of 580 eligible treatment candidates, 311 (54%) initiated HCV treatment.  To-date, 31 INSPIRE treatment candidates have achieved SVR-12 and the rest are still undergoing 
treatment.  Project INSPIRE experts conducted 54 tele-mentoring sessions with 123 attendees.
Conclusions: Project INSPIRE is successfully enrolling high need patients and starting many on treatment with the expectation that the vast majority will be cured. Over the next 
two years, DOHMH will work with project partners to develop cost estimates and a payment model that, if adopted by CMS, will be instrumental in making these services available 
and sustainable nationwide. 

535  HCV Treatment As Prevention Will Require Massive Scale-up to See Prevention Benefits 
Luis Mier-y-Teran-Romero1; Derek A. Cummings2; David L. Thomas3; Carl Latkin1; John B. Wong4; Gregory D. Kirk1; Shruti H. Mehta1  
1Johns Hopkins Univ, Baltimore, MD, USA; 2Univ of Florida, Gainesville, FL, USA; 3Johns Hopkins Univ Sch of Med, Baltimore, MD, USA; 4Tufts Univ, Boston, MA, USA 
Background: Modeling has suggested HCV prevalence reductions of >50% with widespread treatment in people who inject drugs [PWID]). However, there has been inadequate 
consideration of 1) how much transmission can be targeted by treatment given realistic delays and empirical data on age specific hazards; and 2) population-level mixing 
characterizing counterfactual transmission if those treated remain untreated and continue to infect. We explore the impact of treatment strategies on HCV incidence using data 
from multi-decade studies of HCV transmission among PWID in Baltimore, Maryland.
Methods: We developed an age-specific compartmental model of HCV transmission in a community of current and former PWID parameterized using empirical data from studies 
in Baltimore to obtain age-specific 1) HCV prevalence from 1988-2008; 2) rates of injection initiation, cessation and relapse; and 3) mortality. We varied contact matrices from 
random to fully age-specific. We compared strategies from conservative: 1) treating only abstinent PWID ~ 15 years after infection to aggressive: 2) treating all PWID regardless of 
injection 1-5 years after infection with and without harm reduction scale-up. We estimated reductions in incidence/prevalence over 20 years. 
Results: Our model supports that widespread HCV treatment can have significant positive impact – reduction in prevalence of 40% with 20,000 treatment courses over 20 years.  
At this level, HCV prevalence decrease varied little by who was treated (active, abstinent vs. all) or when they received it (1-15 years after infection, Figure). Further, at coverage 
<88% of the PWID population, almost all prevalence reduction was due to direct effects of curing people. Indirect effects were negligible because the hazard of HCV infection is so 
high that significant treatment is needed to reduce it. In order to impact transmission (indirect effects), treatment needs to be scaled to >90% of the population (>40,000 doses) 
targeted 1-3 years after infection with simultaneous harm reduction scale up. Even at these levels, only 0.8 incident cases are averted per treatment. 
Conclusions: To truly impact HCV transmission in PWID, treatment programs need to be aggressive in treating large numbers of PWID almost immediately after HCV acquisition 
and comprehensive by integrating harm reduction. Given the vast amount of treatment need to impact transmission, programs should prioritize clinical considerations and the 
relative impact of harm reduction.
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536  Is HCV Elimination Possible? A Modeling Study of HIV-Positive MSM 
Sebastiaan J. Hullegie1; Brooke E. Nichols1; Bart J. Rijnders1; Robert J. de Knegt1; Jürgen K. Rockstroh2; Charles A. Boucher1; David A. van de Vijver1  
1Erasmus Univ Med Cntr, Rotterdam, Netherlands; 2Medizinische Univsklinik, Bonn, Germany 
Background: Hepatitis C virus (HCV) infections are common among HIV positive men who have sex with men (MSM). Acute and chronic HCV have traditionally been treated with 
peginterferon containing regimens. During the last year, direct-acting antivirals (DAAs) for chronic HCV treatment have become available. Contrary to peginterferon, DAAs have 
limited side-effects and high cure rates. Widespread use of DAAs could cure patients and prevent onward transmission, in turn reducing the HCV epidemic. Unfortunately, DAAs are 
expensive and treatment can be deferred until later stages of chronic infection. The aim of this study was to assess the epidemiological and economic impact of providing DAAs to 
all co-infected MSM compared to deferring DAAs until fibrosis stage F2 or F3.
Methods: A deterministic mathematical model was calibrated to the Dutch HCV epidemic among HIV-infected MSM.  We determined the epidemiological impact from 2015 to 
2030 of providing DAAs (89%-100% cure rate) to all diagnosed patients. In the counterfactual scenarios, patients were treated with peginterferon and ribavirin in the acute stage. 
In patients that failed or refused, treatment with DAAs was initiated in stage F2 or F3. The costs, cost per infection averted and incremental cost-effectiveness ratios (ICER) were 
calculated from a societal perspective using a DAA price of €50,000 for a 12-week course.
Results: Compared to deferring DAA treatment to stage F2 or F3, treating all patients will 1) avert 1060 infections (F2) or 1081 infections (F3), 2) reduce the incidence rate from 
12/1000 to 5/1000 person-years (compared to a stable incidence of 12/1000 for F2 or F3) and 3) reduce the prevalence from 5% to 1.4% (compared to an increase to 6.5% for F2 
or 7.6% for F3). Treating all patients will cost society €31 million (€27000 per infection averted) or €39 million (€32000) compared to deferring DAA-treatment to stage F2 or F3, 
respectively. The ICER is €53,000 (F2) or €58,000 (F3) per quality-adjusted life year (QALY). The economic impact depends on the price of DAAs: the costs ranges between €14 
million (defer to F2, DAA-price of €30,000)  and €50 million (F3, €60,000) and the ICER range between €24,000 (F2, €30,000) and €73,000 per QALY (F3, €60,000).
Conclusions: Treating all diagnosed patients with DAAs will strongly reduce, but not eliminate, the HCV-epidemic among HIV-infected MSM. The major determinant for cost-
effectiveness is the price of DAAs.

537  Primary Care Provider Interest in Treating HCV: A Mixed-Methods Study 
Oluwaseun Falade-Nwulia1; Ayesha McAdams-Mahmoud1; Risha irvin1; Alex Niculescu1; Kathleen Page1; Carl Latkin1; Monica Mix1; David L. Thomas2; Mark Sulkowski1; Shruti H. 
Mehta1  
1Johns Hopkins Univ, Baltimore, MD, USA; 2Johns Hopkins Univ Sch of Med, Baltimore, MD, USA 
Background: There are over 3 million Americans infected with hepatitis C (HCV). Despite recent advances in HCV treatment, a major barrier to care remains a limited number of 
providers. Provision of HCV therapy by primary care providers (PCPs) could expand access by increasing the pool of treating clinicians. We characterize willingness and self-efficacy 
of PCPs to become HCV treaters in a city with high HCV prevalence.
Methods: 271 PCPs were identified from 4 large federally qualified health centers and community clinics affiliated with a large academic center in Baltimore, MD. We 
administered an internet-based survey from September 2014 to February 2015; followed by qualitative interviews with 20 randomly selected PCPs. The survey assessed provider 
demographics, clinical practice site and agreement with the statement “HCV treatment should be provided by PCPs in the all oral HCV DAA era” based on a 5-point Likert scale. A 
composite score was created for PCP self-efficacy based on five questions on aspects of HCV care for a maximum score of 20. Factors associated with agreement were examined 
using odds ratios (OR). Qualitative transcripts were read by 3 investigators and themes identified. 
Results: 129 (48%) PCPs responded. The majority (71%) had an MD/DO degree, were white (60%), currently screen patients for HCV (88%) and refer patients for specialist care 
(86%).  14 (11%) had treated >1 patient for HCV in the prior year. Only 5 (4%) had a score of >15 consistent with high self-efficacy of being skilled in HCV care, and 36 (26%) a 
score of >10 consistent with average self-efficacy. Most reported no/limited knowledge of HCV care.  Although only 20% agreed treatment should be provided by PCPs, 61% 
were interested in more HCV training. Willingness to provide treatment was strongly linked to having a high proportion of HCV-infected patients (>20% vs <20%; OR 4.5; 95% CI 
1.7-11.6) and availability of other services at the primary care site including HIV treatment (OR 7.0; 95% CI 2.7-17.8), substance abuse treatment (OR 2.7; 95% CI 1.1-6.7), and mental 
health services (OR 4.8; 95% CI 2.0-12.1). HCV care barriers identified in qualitative interview include limited PCP knowledge of HCV care, access to treatment specialists, competing 
patient health care needs, and medication cost.
Conclusions: These data suggest that the largest impact of PCP involvement in HCV care will be achieved by initially focusing HCV training on PCPs with a high burden of HCV 
infected patients and existing systems to support HCV care.

538LB  High Efficacy of HCV Treatment by Primary Care Providers: The ASCEND Study 
Sarah M. Kattakuzhy1; Chloe Gross2; Gebeyehu Teferi3; Veronica Jenkins4; Benjamin Emmanuel5; Henry Masur6; Shyam Kottilil7; for the ASCEND Investigators  
1Inst of Human Virology at Univ of Maryland, Bethesda, MD, USA; 2Inst of Human Virology, Bethesda, MD, USA; 3Unity Hlth Care, Washington, DC, USA; 4Family & Med Counseling Services, 
Washington, DC, USA; 5Univ of Maryland, Baltimore, MD, USA; 6NIH, Bethesda, MD, USA; 7Univ of Maryland Med Cntr, Baltimore, MD, USA 
Background: The hepatitis C (HCV) care cascade in the US is limited by the number of specialists able to treat HCV. Given the advent of directly acting antiviral therapy, we 
conducted a large-scale, longitudinal trial to evaluate the efficacy and safety of primary care driven HCV treatment
Methods: In this multi-center, open label, phase IV clinical trial, chronic HCV-infected patients of community health centers in Washington DC were identified by their providers, 
consented, and distributed in a non-randomized manner to receive treatment from either a specialist (ID/Hepatology), primary care physician (PCP), or nurse practitioner (NP). 
Providers underwent uniform training on IDSA-AALSD therapeutic guidelines. Patients were treated with ledipasvir and sofosbuvir (LDV/SOF) as per label. The primary outcome 
was defined as unquantifiable HCV RNA viral load 12 weeks after completion of therapy (SVR12). Adherence to visits at 4, 8, and 12 weeks (all -7 to +14 days), were categorized by a 
composite score of attendance. Statistical analysis included chi-squared or Fisher’s exact test and logistic regression using SAS, version 9.3
Results: 600 patients began treatment with LDV/SOF from May to November 2015, with follow 
up ongoing. 14 patients discontinued treatment early, including 4 due to adverse events and 1 
death unrelated to study participation. Patients were predominantly black (96%) and genotype 
1a (72%); 24% were HIV/HCV-coinfected, 18% were treatment experienced, and 20% were CPA 
cirrhotic, with comparable baseline characteristics between provider groups. Of 181 patients 
with available results, 169 achieved SVR12 (93.4% per protocol; 86.7% intention-to-treat 
including early discontinued). Of 12 patients with virologic failure, 1 had breakthrough and 
11 had relapse. There was no significant difference (p=0.67) between per protocol SVR12 and 
provider type: NPs (47/49;95.9%), PCPs (36/38;94.7%), and specialists (86/94;91.5%). HIV status 
had no impact on SVR12 or SVR12 by provider type. Of 419 patients who completed 12 weeks of 
therapy, composite adherence was significantly associated with provider type: 50% in NPs, 41% 
in PCPs, and 19% in specialists (P<0.001)
Conclusions: For the first time, we demonstrate that HCV treatment administered 
independently by PCPs and NPs is safe and effective, inclusive of challenging subpopulations of 
the epidemic, and within the largest African-American cohort described to date. Community-
based non-specialist providers could significantly expand the scale of HCV therapy
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539LB  Effect of Baseline Resistance-Associated Variants on SVR With the 3D Regimen Plus RBV 
Mark Sulkowski1; Preethi Krishnan2; Rakesh Tripathi2; Gretja Schnell2; Yan Xie2; Daniel Cohen2; Roger Trinh3; Nancy S. Shulman3; Tami Pilot-Matias2; Christine Collins2  
1The Johns Hopkins Univ, Baltimore, MD, USA; 2AbbVie, North Chicago, IL, USA; 3AbbVie Inc, North Chicago, IL, USA 
Background: The 3D regimen (ombitasvir/paritaprevir/ritonavir [paritaprevir identified by AbbVie and Enanta] and dasabuvir) + RBV, which target HCV NS3, NS5A and NS5B, 
respectively, is highly effective and is approved in the US and EU for the treatment of HCV GT1 infection.  To assess the prevalence of baseline resistance-associated variants (RAVs) 
and their impact on SVR rate for this regimen, we used next generation sequencing (NGS) to evaluate baseline samples from patients enrolled in the Phase 3 studies of GT1a 
treatment-experienced (SAPPHIRE-II) and cirrhotic (TURQUOISE-II) patients.    
Methods: NGS was employed using Illumina MiSeq on baseline samples from 332 GT1a patients (n=118 in TURQUOISE-II; n=214 in SAPPHIRE-II) all of whom received 3D + RBV.  
Patients who discontinued treatment early for non-virologic reasons were excluded.  The prevalence and impact of baseline RAVs in NS3, NS5A, and NS5B were determined using 
a threshold of NGS detection ranging from 1% to 20%.  The impact of baseline RAVs on treatment outcome was determined by comparing SVR rates in patients with or without 
detectable RAVs.  
Results: 320/332 (96%) patients in this sample set achieved durable SVR (SVR48).  Baseline variants at positions 80, 155, 156 and 168 in NS3; 28, 30, 58, and 93 in NS5A; and 316, 
414, 448, 556, and 561 in NS5B were evaluated.  Using a NGS threshold of 1%, NS5A RAVs were present in 22% of patients; at a sensitivity of 15% (comparable to population 
sequencing), ≥1 NS5A RAVs were present in 38 (11%) patients.  Using the prevalence data at the 15% NGS threshold, similar SVR rates were seen in patients with or without 
ombitasvir-specific RAVs (95% vs. 97%).  RAVs in NS3 and NS5B were rare (1 and 2%, respectively).  All 3 patients with a baseline NS3 RAV achieved SVR, while an NS5B RAV was 
seen in 1 of the 12 virologic failure patients.  The highly prevalent Q80K polymorphism in NS3 was assessed and had no impact on SVR rate (96% with Q80K vs. 97% without Q80K).
Conclusions: As most current HCV therapies include an NS5A inhibitor, the high prevalence of baseline NS5A RAVs is of particular importance.  Patients treated with the 3D 
regimen + RBV achieved similarly high SVR rates, regardless of presence or absence of baseline NS5A RAVs.

540  HCV IgG Antibody Avidity as a Biomarker to Estimate Population-Level Incidence 
Eshan U. Patel1; Andrea L. Cox2; Shruti H. Mehta3; Denali Boon3; Andrew D. Redd4; William Osburn2; Gregory D. Kirk3; David L. Thomas2; Thomas C. Quinn2; Oliver Laeyendecker1  
1NIH, Bethesda, MD, USA; 2Johns Hopkins Univ Sch of Med, Baltimore, MD, USA; 3Johns Hopkins Univ, Baltimore, MD, USA; 4NIAID, NIH, Bethesda, MD, USA 
Background: Sensitive methods to estimate population-level incidence are needed to monitor the trajectory of the HCV epidemic.  We demonstrate how HCV IgG antibody 
avidity, a biomarker associated with recent infection, can be used to estimate population level HCV incidence. 
Methods: From 568 people who inject drugs and are enrolled in prospective cohort studies in Baltimore, Maryland, we tested 997 serum or plasma samples [n=233 collected 
<2 years post-HCV seroconversion and n=764 collected >2 years post-HCV seroconversion].  HCV IgG antibody avidity was determined using a modified Ortho 3.0 HCV ELISA test 
system.  Avidity-based testing algorithms were evaluated by their: (1) mean duration of recent infection (MDRI), the average time an individual is identified as recently infected by 
a given testing algorithm, (2) false recent rate, the proportion of samples collected >2 years post-HCV seroconversion misclassified as ‘recent’, (3) sample size needed to precisely 
estimate incidence in various simulated epidemics (relative standard error <30%), and (4) power to detect a 50% reduction in incidence between serial cross-sectional surveys. 
Results: A multi-assay algorithm consisting of an avidity index <30% followed by detection of HCV viremia (RNA>500 IU/mL) had an MDRI of 147 days (95%CI: 125-195), and 
a false recent rate of 0.7% (95%CI: 0.2-1.8) and 7.6% (95%CI: 4.2-12.3) among HIV negative and positive persons, respectively.  In several simulated high-risk populations (HCV 
incidence >10%), this multi-assay algorithm required less than 1000 individuals to estimate incidence.  This multi-assay algorithm also had >80% power to detect a 50% reduction 
in HCV incidence in various epidemic scenarios where baseline incidence was >20% (see Figure 1; N=1000-2000).  Avidity-based algorithms consistently required smaller sample 
sizes than current approaches (viremic detection among seronegative individuals).
Conclusions: Integrating HCV avidity-based testing algorithms into current surveillance systems may improve the capacity to accurately estimate incidence among high-risk 
populations.  This methodology may serve as an effective tool to rapidly assess the impact of interventions.  Algorithms to improve performance in HIV coinfected individuals 
should be explored.

 

541  HCV Phylogenetic Analysis Complements HIV Contact Tracing in an HIV Outbreak Setting 
Romeo R. Galang1; Jessica Gentry2; Sumathi Ramachandran1; Kathleen A. Backfish2; Sara J. Blosser2; Anupama Shankar1; Pamela Pontones2; William Switzer1; Philip Peters1; Yury 
Khudyakov1  
1CDC, Atlanta, GA, USA; 2Indiana State Dept of Hlth, Indianapolis, IN, USA 
Background: In January 2015, a cluster of HIV infections was detected in rural Indiana among persons who reported injecting the prescription opioid oxymorphone. We 
conducted molecular analyses of HCV sequences from a subset of patients co-infected with HIV/HCV in this outbreak investigation.
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Methods: As a component of the HIV outbreak response, persons at-risk for HIV or HCV (e.g., persons who inject drugs [PWID]) were also tested for HCV. HCV NS5b gene 
sequencing was performed on HCV antibody-reactive specimens with detectable HCV RNA. HCV clusters were defined when NS5b sequences were the same genotype and highly 
genetically related (>96% nucleotide identity). Persons infected only with HCV were cross-referenced with HIV contact investigation data to determine if they had been identified 
as a contact of an HIV-infected case-patient in this outbreak.
Results: From October 2014 – August 2015, HCV antibody testing was conducted for 647 at-risk persons, of whom 570 (88.1%) had a reactive HCV result and 126 (19.5%) were also 
HIV co-infected. The NS5b genomic region was amplified in a subset of 270 specimens (25.0% HIV-coinfected) that had detectable HCV RNA. NS5b subtype 1a (n=192) was most 
common, followed by 3a (n=56), 2b (n=16), and 1b (n=6). Overall, 132 (48.9%) specimens clustered in one of two large HCV NS5b clusters (Cluster 1, n=89; Cluster 2, n=43) that 
included persons infected with HCV alone (n=90) and those co-infected with HIV (n=42) [Figure]. All 42 HIV co-infected patients in these clusters were linked to the HIV outbreak. 
Of the persons infected only with HCV within these clusters, 52 (57.8%) were known contacts and 38 (42.2%) were not known contacts of HIV-infected patients in this outbreak. Of 
the 38 not identified as contacts, 19 (50%) resided outside of the outbreak county. Compared with HCV-infected persons not in an HCV cluster, a greater proportion of those in HCV 
clusters 1 and 2 resided within the HIV outbreak county (79.6% vs 42.9%, p<0.01) and were known contacts of HIV-infected persons in the outbreak (71.2% vs 42.9%), p<0.01).
Conclusions: In this analysis, many persons infected only with HCV had HCV strains that phylogenetically clustered with those from persons dually infected with HIV/HCV, yet 
one-half of those infected only with HCV were not identified as needle-sharing contacts in the HIV outbreak investigation. HCV phylogenetic analysis among PWID may provide 
information complementary to contact-tracing in identifying networks of persons at risk for HIV acquisition.

542  Limited Overlap in Transmission Clusters of HIV and HCV Among MSM in the Netherlands 
Joost W. Vanhommerig1; Daniela Bezemer2; Ard van Sighem2; Colette Smit2; Jan T. van der Meer3; Bart J. Rijnders4; Joop E. Arends5; Maria Prins1; Thijs J. van de Laar6; Janke Schinkel7; 
for the observational ATHENA and MOSAIC cohort studies 
1PH Service of Amsterdam, Amsterdam, Netherlands; 2Stichting HIV Monitoring, Amsterdam, Netherlands; 3Cntr of Infectious Diseases and Immunology Amsterdam, Academic Med Cntr, 
Amsterdam, Netherlands; 4Erasmus Univ Med Cntr, Rotterdam, Netherlands; 5Univ Med Cntr Utrecht, Utrecht, Netherlands; 6Sanquin Blood Supply Fndn, Amsterdam, Netherlands; 7Academic 
Med Cntr, Amsterdam, Netherlands 
Background: HIV-1 and hepatitis C virus (HCV) circulate among men who have sex with men (MSM). We conducted a study to investigate the overlap of these epidemics among 
MSM in the Netherlands using a phylogenetic approach.
Methods: Data were derived from the observational ATHENA and MOSAIC cohort studies. We included 5,038 MSM who were diagnosed with a HIV subtype B infection between 
1981 and 2014. HIV subtype was based on the availability of a pol sequence. Of them, 562 (11.2%) were (ever) coinfected with HCV (until October 2014). Time from HIV diagnosis 
to HCV infection was calculated using the Kaplan-Meier method. HCV NS5B sequences were available for 126/562 (26.7%) coinfected MSM, allowing phylogenetic analysis of both 
HIV and HCV. HIV phylogenetic clusters were defined as having ≥10 sequences with a bootstrap value >90 and a median pairwise distance within the clade smaller than the 5th 
percentile threshold of the pairwise distances in the whole tree. We investigated the presence of HIV clusters that had an increased risk for HCV infection.
Results: In total, 118 HIV phylogenetic clusters were identified. These clusters included 3,084/5,038 (61.2%) MSM infected with HIV subtype B, and 97/118 (82.2%) clusters 
contained ≥1 HCV infection. Median HIV-1 cluster size of those with past or present HCV infection was comparable to those with no history of HCV. Median time between HIV 
diagnosis and HCV diagnosis was 3.3 years (IQR: 1.0-7.3), but decreased over time. HCV NS5B sequences were obtained from 150 HCV infections among 126 MSM; 21 MSM had 
≥1 reinfection. Among 51 HIV clusters with ≥2 HCV sequences, 14 clusters contained HCV strains of concordant genotypes, but only 8/14 HIV clusters with ≥2 HCV sequences 
contained two HCV strains of the exact same HCV lineage. Ultimately, 19/150 (12.7%) coinfected MSM clustered on both HCV and HIV phylogeny.
Conclusions: In this study, HCV infection was not confined to specific HIV clusters, indicating there are no specific HIV clusters with elevated risk of HCV infection. When multiple 
HCV infections were present within an HIV cluster, concordance of HCV phylogeny was relatively uncommon, even among those with concordant HCV genotype. One explanation 
may be that HCV spreads in MSM networks that differ from the HIV transmission networks. The median duration from HIV diagnosis to HCV infection of 3.3 years suggests that 
these HCV networks are established some time after HIV infection.
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543  Tracing the Origin of HCV NS3 Q80K Among HIV-Infected MSM in the Netherlands 
Astrid M. Newsum1; Cynthia K. Ho2; Faydra I. Lieveld3; Thijs J. van de Laar4; Jan T. van der Meer5; Anne M. Wensing3; Greet J. Boland3; Joop E. Arends3; Maria Prins1; Janke Schinkel2  
1PH Service of Amsterdam, Amsterdam, Netherlands; 2Academic Med Cntr, Amsterdam, Netherlands; 3Univ Med Cntr Utrecht, Utrecht, Netherlands; 4Sanquin Blood Supply Fndn, Amsterdam, 
Netherlands; 5Cntr of Infectious Diseases and Immunology Amsterdam, Academic Med Cntr, Amsterdam, Netherlands 
Background: The naturally occurring Q80K polymorphism in the nonstructural protein 3 (NS3) of hepatitis C virus (HCV) has been associated with a reduced response to simeprevir 
(a ‘second wave’ first generation HCV protease inhibitor) / pegylated-interferon/ribavirin triple therapy. This polymorphism is transmissible between hosts, and its prevalence 
varies geographically and per risk group. We describe the prevalence of Q80K among the major HCV risk groups in the Netherlands, e.g. HIV-1 coinfected men who have sex with 
men (MSM) and people who inject drugs (PWID). Using phylogenetic analysis, we examined whether the presence of Q80K was linked to specific HCV transmission networks.
Methods: Stored blood samples from 150 HCV genotype 1a infected patients attending two large Dutch medical centers, AMC Amsterdam and UMC Utrecht, were used for this 
study. Data on transmission route and HIV-status were extracted from patient records. At the time of sampling, all patients were treatment-naïve for NS3/4A protease inhibitors. A 
611 bp fragment of the NS3 genomic region including the Q80 amino acid position was amplified and sequenced. The NS3 maximum likelihood (ML) phylogeny was reconstructed 
using MEGA v6 with the HKY+G substitution model and 1000 bootstrap replicates.
Results: Of the 150 patients, 45% was coinfected with HIV-1, 39% was MSM (all HIV-1 coinfected), 17% PWID, 14% had other risk factors including blood transfusion and for 30% 
the route of transmission was unknown. The Q80K polymorphism was present in 35% of patients and throughout the time span of sample collection (2000-2015). Q80K was most 
prevalent among MSM (52%), followed by persons with other or unknown risk factors (30%) and PWID (8%). Robust clustering in the ML phylogenetic tree (figure 1) was only 
observed for MSM; 5 clusters supported by high bootstrap values were identified. Q80K was present in 100% of sequences in 3 out of these 5 clusters. The largest cluster included 
17 patients. Interestingly, sequences did not cluster according to treatment center.
Conclusions: The Q80K polymorphism naturally occurs in 35% of our study population and has persisted over at least 15 years. Among HIV-1 coinfected MSM, the prevalence of 
Q80K was highest and distinct transmission networks with and without Q80K were identified. This suggests a founder effect, with the introduction and expansion of Q80K variants 
in this key population which potentially jeopardizes future treatment with simeprevir of HIV-1 coinfected MSM.
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544  Incidence of Hepatitis C Virus Infection in the HIV Outpatient Study Cohort 2000-2013 
Taraz Samandari1; Kate Buchacz1; Carl Armon2; Dana Franklin2; Rachel Hart2; Joan S. Chmiel3; John T. Brooks1; Ellen Tedaldi4; for the HIV Outpatient Study Investigators  
1CDC, Atlanta, GA, USA; 2Cerner Corporation, Kansas City, MO, USA; 3Feinberg Sch of Med, Northwestern Univ, Chicago, IL, USA; 4Temple Univ, Philadelphia, PA, USA 
Background: Recent data on incidence of hepatitis C virus infection (HCV) in the United States (U.S.) are limited. We examined the rates and correlates of incident HCV in a multi-
site U.S. cohort of HIV-infected patients in care.
Methods: We studied HIV Outpatient Study (HOPS) participants seen in 9 HIV-specialty clinics. We selected patients who had ≥1 clinical encounter between 2000 and 2013 and 
≥2 HCV-related tests; their first negative HCV antibody (Ab) test in that interval defined the baseline date for each patient’s analysis and the follow-up accrued until the later of 
either the last negative HCV Ab test or the midpoint between the last negative HCV Ab test and the first positive HCV Ab, viral load, or genotype test. We assessed rates of incident 
HCV per 100 person-years (py) overall and by demographic and HIV risk strata using chi-square test of trend over time: 2000-2003, 2004-2007, 2008-2010, and 2011-2013. Risk 
factors for incident HCV were analyzed using multivariable Cox proportional hazards models.
Results: The 1,941 eligible patients (median age 40 years, 23% female, 61% with men who have sex with men as an HIV risk factor (MSM) and 3% with injection drug use [IDU] 
risk) had a median of two post-baseline HCV Ab tests during observation (interquartile range: 1-4). There were 102 (5.2%) incident HCV infections for an overall incidence of 
1.07 (0.87-1.30) per 100py. HCV incidence tended to be higher in earlier calendar years and among persons with IDU risk than among other risk groups; over time, HCV incidence 
decreased among heterosexuals and persons with IDU risk, but not among MSM (p for trend=0.97) (Figure). In multivariable analyses of 2000-2013 data, factors associated with 
incident HCV infection were having IDU risk (adjusted hazard ratio [aHR] 3.76, 95% confidence interval [CI] 1.76-8.03 compared with heterosexual risk), and having no insurance 
(aHR 1.84, 95% CI 1.09-3.11 compared with private insurance).
Conclusions: Among HIV-infected patients in care with repeated HCV screening tests during 2000-2013, we observed a high (1% per year) rate of incident HCV infection that over 
time declined among heterosexuals and persons with IDU risk but remained unchanged among MSM who accounted for the majority of observed events.  Rates were also elevated 
among those with no insurance. Our data support recommendations for annual HCV screenings for HIV-infected persons with MSM risk to enable HCV diagnosis and treatment, if 
co-infected.

 

545  Sexual Behaviour is Associated With Recently Acquired HCV in HIV/HCV Coinfected MSM 
Marianne Martinello1; Gregory J. Dore1; Jasmine Skurowski1; Janaki Amin1; Rohan I. Bopage2; Robert Finlayson3; David Baker4; Mark Bloch5; Gail V. Matthews1  
1Kirby Inst, Univ of New South Wales, Sydney, Australia; 2The Albion Cntr, Sydney, Australia; 3Taylor Square Private Clinic, Sydney, Australia; 4East Sydney Doctors, Sydney, Australia; 
5Holdsworth House Med Practice, Sydney, Australia 
Background: Epidemics of HCV infection have emerged in HIV-positive men-who-have-sex-with-men (MSM) in many countries over the past decade. Knowledge of sexual and 
drug use behaviour in these populations may help target health strategies and interventions.
Methods: The Control and Elimination of HCV from HIV-infected individuals within Australia (CEASE-D) cohort study aims to characterise socio-demographic, clinical and 
behavioural features of individuals with HIV/HCV co-infection. This analysis included individuals enrolled between July 2014 and August 2015 who had completed the screening 
behavioural questionnaire regarding sexual behaviour, drug use and HCV knowledge. Logistic regression analysis assessed factors associated with recently acquired (<2 
years) HCV. 
Results: 175 HIV/HCV infected individuals (mean age 47 years [SD 9], MSM 89%, cART 97%) were included. Median time since HCV infection was 7 years (IQR 2-15) in MSM and 
16 years (IQR 10-24) in the remainder (p<0.001), with 25% and 0% having recently acquired HCV (p=0.014). Injecting drug use (IDU, 53%) and sexual exposure with a partner of 
the same sex (33%) were the predominant modes of HCV acquisition. IDU ever and within 6 months were reported by 81% and 37%, respectively, with amphetamines the most 
commonly injected drug (ever 72%). Age at first injecting was older in MSM (27 years [IQR 20-35] vs 17 years [IQR 16-21], p=0.001). Knowledge regarding behaviours associated 
with HCV transmission was variable; 83% and 73% correctly identified needle sharing and sharing other drug paraphernalia as high risk, whereas fisting, sex toys and group sex 
were identified as risk factors by 51%, 46% and 52%. Only 69% were aware of the potential for HCV reinfection. In the MSM population (n=155), 34% had a regular male partner 
(RMP) (HIV-positive 65%) and 66% casual male partners (CMP). Current high-risk sexual behaviour was reported by the majority (condom-less anal intercourse 74%, group sex 
35%). While 74% ‘always’ or ‘sometimes’ disclosed their HIV status, only 41% disclosed their HCV status. Recently acquired HCV in MSM was associated with younger age (AOR 0.9, 
95% CI 0.9, 1.0; p=0.002), full or part time employment (AOR 3.0, 95% CI 1.1, 8.0; p=0.028), sexual acquisition (AOR 13.6, 95% CI 4.5, 41.2; p<0.001) and CMPs (AOR 4.0, 95% CI 1.2, 
13.4; p=0.023).  
Conclusions: Sexual behaviour was associated with recently acquired HCV in HIV/HCV co-infected MSM.  Limited knowledge around sexual transmission risk and HCV status 
disclosure is concerning.
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546  Prevalence and Factors of HCV Infection Among HIV-Negative and HIV-Positive MSM 
Nathan J. Lachowsky1; Kristine Stephenson2; Zishan Cui3; Susan Shurgold3; Troy Grennan4; Jason Wong4; Julio Montaner3; Eric A. Roth5; Robert S. Hogg6; David M. Moore1; for the 
Momentum Health Study 
1Univ of British Columbia, Vancouver, BC, Canada; 2Vancouver Coastal Hlth, Vancouver, BC, Canada; 3BC Cntr for Excellence in HIV/AIDS, Vancouver, BC, Canada; 4BC Cntr for Disease Control, 
Vancouver, BC, Canada; 5Univ of Victoria, Victoria, BC, Canada; 6Simon Fraser Univ, Burnaby, BC, Canada 
Background: Given recent treatment advances for and HIV-related implications of hepatitis C virus (HCV) infection, we sought to identify factors associated with past/current and 
incident HCV infection within a prospective cohort of gay, bisexual, and other men who have sex with men (MSM) in Metro Vancouver, Canada.
Methods: Eligible participants were recruited from 2012-2015 using respondent-driven sampling, were aged ≥16 years of age and reported recent sex with another man. 
Participants completed study visits every 6 months that included a computer-assisted self-interview on demographics, sexual and substance use behaviors, and a nurse-
administered clinical questionnaire. A rapid HIV test was administered and a venous blood sample was taken for HCV-antibody serology. We used logistic regression and 
generalized estimating equations to identify factors associated with prevalent HCV antibodies at enrolment and incident HCV infection at follow-up, respectively. Relative risks 
(RR) and 95% confidence intervals (CI) are shown. RDS-adjusted population parameters are provided for baseline data.
Results: Of 774 participants, 2.0% (15/551) of HIV-negative and 28.3% (50/223) of HIV-positive MSM were HCV seropositive at enrollment. Of these, 56/65 (86.2%) were aware of 
their diagnosis, but only 5 HIV-negative and 17 HIV-positive MSM reported prior HCV treatment, with only 2 and 7 of those reporting treatment success. Factors associated with 
HCV seropositive at enrolment, stratified by HIV status are shown in Table 1. Of 534 participants with follow-up data, we observed 5 HCV-seroconversions for a calculated incidence 
rate of 0.50 per 100 person-years (95% CI: 0.21-1.21). All incident HCV infections were among single, HIV-positive, gay-identified MSM who did not work as escorts and had never 
been treated for HCV. Incident HCV infections were associated with older age (RR=1.06, 95% CI: 1.01-1.12), recent crystal methamphetamine use (RR=10.62, 95% CI: 1.77-63.64), 
and a greater number of recent anal sex partners (RR=1.01, 95% CI: 1.01-1.02). Notably, only 1 of 5 with HCV seroincidence reported recent injection drug use, and as such was not 
associated with HCV seroincidence (RR=3.01, 95% CI: 0.35–26.15, p=0.32).
Conclusions: New cases of HCV infection indicate a potential shift to sexual transmission among HIV-positive gay men based on the lack of association with recent injecting 
behavior. Crystal methamphetamine use remains a strong factor associated with HCV seropositivity and predictor of new infection. 

 

547  The Impact of Host Genes on the Risk of Acquiring Hepatitis C Virus Infection 
Gaby S. Steba1; Sylvie M. Koekkoek1; Joost W. Vanhommerig2; Kees Brinkman3; Jan T. van der Meer4; Maria Prins2; William A. Paxton5; Richard Molenkamp1; Janke Schinkel1; for the 
MOSAIC Study Group and ACS 
1Academic Med Cntr, Amsterdam, Netherlands; 2PH Service of Amsterdam, Amsterdam, Netherlands; 3OLVG Hosp, Amsterdam, Netherlands; 4Cntr of Infectious Diseases and Immunology 
Amsterdam, Academic Med Cntr, Amsterdam, Netherlands; 5Univ of Liverpool, Liverpool, UK 
Background: Injecting drug use (IDU), receiving unscreened blood (-products) as well as high risk sexual behavior amongst HIV-1 infected men having sex with men (MSM) 
are major risk factors for acquiring HCV. Approximately 10-20% of HCV multiple exposed individuals remain uninfected (MEU), whilst the remainder become infected (MEI). We 
hypothesize that host factors play a role in HCV susceptibility. Aim of our study was to identify polymorphisms in host genes and their promoters that encode for proteins that 
modulate virus entry into cells; CD81, Scavenger receptor 1, low-density lipoprotein receptor, Claudin-1, Occludin and Niemann-Pick C1–like 1 (NPC1L1). In addition, we studied two 
genes that are thought to be involved in HCV transmission, the dendritic cell specific ICAM-grabbing non-integrin (DC-SIGN) and DC-SIGN related (DC-SIGNR), since they have been 
reported to capture and transfer HCV to hepatocytes.
Methods: HCV exposed Individuals from two observational cohorts were selected. From the MSM observational study of acute infection with HCV (MOSAIC) 30 HIV-1 infected MEU 
cases and 32 HIV-1 infected MEI controls were selected based on reported high risk sexual risk behavior. From the Amsterdam Cohorts Studies (ACS) IDU cohort, 40 MEU cases and 
22 MEI controls were selected who injected drugs for ≥2 years. 65 SNPs in the selected genes were determined by sequencing or SNP assays.
Results: In the MSM cohort, we observed an association of three DC-SIGN promoter SNPs with HCV infection; rs2287886 GG, rs735240 AA and rs735239 GG are the protective 
genotypes (OR: 0.35 95% CI= 0.12 to 0.97, OR: 0.23 95% CI= 0.07 to 0.69 and OR: 0.23 95% CI= 0.06 to 0.85, respectively). No associations were found within the IDU cohort. 
Additionally, we found three SNPs in NPC1L1 to be associated with HCV susceptibility. When combining the MSM and IDU cohorts, rs217434 TT, rs2072183 CC and rs41279633 CC 
appeared as protective genotypes (OR: 0.38 95% CI=0.17-0.83, OR: 0.31 95% CI= 0.14-0.68, OR: 0.43 95% CI= 0.19-0.99, respectively). This association was maintained when the 
cohorts were analyzed separately.
Conclusions: Our results support the hypothesis that DC-SIGN plays a role in HCV acquisition and indicates for the first time that this may relate to infection via sexual but not IDU 
exposure. Additionally, our results identify that variations within the NPC1L1 gene associate with HCV susceptibility, independent of the transmission route.
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548  Liver Disease Progression in a Community-Based Sample of HCV-Infected PWID 
Javier A. Cepeda1; David L. Thomas2; Jacquie Astemborski1; Xiangrong Kong3; Gregory D. Kirk3; Shruti H. Mehta3 
1Johns Hopkins Bloomberg Sch of PH, Baltimore, MD, USA; 2Johns Hopkins Univ Sch of Med, Baltimore, MD, USA; 3Johns Hopkins Univ, Baltimore, MD, USA 
Background: Highly efficacious all oral direct-acting antiviral (DAA) therapy is curative against HCV infection. However, because of cost, DAA is denied to many individuals 
without cirrhosis based on the assumption that liver fibrosis progression can be safely monitored until cirrhosis is detected. We tested that assumption by examining the natural 
history of HCV infection in a large, largely untreated cohort in whom fibrosis was uniformly monitored.
Methods: 1278 HCV-infected people who inject drugs (PWID) were followed from 2006-2014 as part of the ALIVE study in Baltimore, MD. Liver fibrosis was ascertained semi-
annually by transient elastography (FibroScan) using previously validated cutoffs (≤8.0: no/mild fibrosis, 8.0-12.3: moderate fibrosis; > 12.3: severe fibrosis/cirrhosis). Cox 
regression was used to determine the association between fibrosis and mortality. Semi-parametric growth mixture modeling was used to characterize long-term patterns of 
fibrosis among those with >5 FibroScan scores (N=743). Persons with patterns consistent with progression to cirrhosis were subsequently compared to those with low/stable 
scores.  
Results: Median age was 49; 68% were male. Persons with cirrhosis had the highest mortality risk (6.25 per 100 PY); however mortality in persons with moderate fibrosis (3.51 per 
100 PY) at baseline was also significantly higher compared to those with no fibrosis (2.04 per 100 PY; p=<0.001 and p=0.004, respectively). After adjustment for age, HIV, alcohol 
use, and other comorbidities, those with baseline severe fibrosis/cirrhosis (mortality rate ratio [MRR]: 2.04; 95% confidence interval [CI]: 1.43, 2.92) and moderate fibrosis (MRR: 
1.39; 95% CI 0.97, 1.99) had higher mortality than those with no fibrosis.  Over 8 years, out of the total number of people without cirrhosis, 14.9% had a pattern consistent with 
progression to cirrhosis. Only high HCV viral load (>6 log10 IU/mL) differentiated those who progressed versus those with low/stable FibroScan scores across follow-up (OR 5.14, 
95% CI 1.79 – 14.77) compared to undetectable HCV viral load. However, high HCV viral load had low prognostic accuracy (ROC=0.63).  
Conclusions: Over the course of nearly 8 years, liver staging was generally stable, with 10% progressing to cirrhosis. Our data do not support restricting access to HCV treatment 
based on disease stage because mortality is increased even at moderate stages and progression to cirrhosis cannot be reliably predicted. 

 

549  Protective Effect of Coffee Intake on Mortality of French HIV/HCV-Infected Patients 
Patrizia Carrieri1; Camelia Protopopescu1; Philippe Sogni2; Linda Wittkop3; David Zucman4; Francois Dabis5; Bruno Spire6; Dominique Salmon-Ceron2; for the ANRS HEPAVIH CO13 Study 
Group 
1INSERM, Marseille, France; 2INSERM-APHP, Hosp Cochin, Paris, France; 3CHU de Bordeaux, Bordeaux, France; 4Hosp Foch, Suresnes, France; 5INSERM U897, ISPED, Univ de Bordeaux, 
Bordeaux, France; 6INSERM UMR 912, Marseille, France 
Background: HIV-HCV co-infected patients are particularly concerned by liver disease due to immune activation/inflammation, exposure to antiretroviral agents and evolution 
of HCV co-infection. Polyphenols contained in coffee have several hepato-protective properties. Elevated coffee consumption has already been associated with a reduced risk of 
insulin resistance and lower levels of liver enzymes in co-infected patients (Carrieri et al. CID 2014, Carrieri et al. JHEPAT 2013). However its association with overall mortality is 
unknown. This study aimed to investigate the effect of coffee consumption and other behaviors on mortality risk in HIV-HCV co-infected patients.
Methods: The ANRS CO13 HEPAVIH cohort is a French nationwide prospective cohort of HIV-HCV co-infected patients with medical and psycho-social/behavioral data collection 
using self-administered questionnaires at enrolment (M0) and every 12 months thereafter until M60. The present study’s outcome was all-cause mortality reported between M0 
and M60. We used a Cox proportional hazards model to study the effect of coffee consumption on mortality.
Results: Over a median [IQR] follow-up of 5.0 [3.9-5.8] years, 77 deaths occurred among 1,035 eligible patients, corresponding to a mortality rate [95% CI] of 1.64 [1.31-2.05]/100 
person-years. Leading causes of death were: related to HCV (including hepatocellular carcinoma, n=33, 43%), to cancers (unrelated to AIDS or HCV) (n=9, 12%), and to AIDS (n=8, 
10%). Elevated coffee consumption (≥3 cups/day) was reported by 26.3% of the patients at M0. It was, as a time-varying covariate, significantly associated with a 50% reduced risk 
of mortality (HR [95%CI] = 0.5 [0.3-1.0], p=0.045), after adjustment for gender and other time-varying factors as follows: precarious housing, having a steady partner, alcohol and 
tobacco use, HIV stage, CD4+ cell count ≤200/mm3, HCV treatment status (ongoing treatment: HR [95%CI] = 0.9 [0.4-2.1]; treated but not cured: 0.6 [0.3-1.3]; treated and cured: 
0.2 [0.1-0.5]; treatment naive: reference).
Conclusions: This study indicates a possible protective effect of elevated coffee intake on mortality in HIV-HCV co-infected patients. This association is independent of HIV 
immunological status and HCV clearance. As this effect may be mediated by coffee compounds having anti-inflammatory and anti-fibrotic properties, these results underline the 
need of evaluating the benefits of coffee extracts and supplementing dietary intake of other anti-inflammatory compounds in this population.

550  Statin Use and Cirrhosis Progression in an HIV/HCV Coinfected Population 
Nora T. Oliver1; Christine Hartman2; Jennifer R. Kramer2; Elizabeth Chiao1 
1Baylor Coll of Med, Houston, TX, USA; 2Michael E. DeBakey VA Med Cntr, Houston, TX, USA 
Background: Metabolic risk factors such as diabetes and obesity have previously been described in patients with liver disease who progress to cirrhosis and hepatocellular 
carcinoma (HCC). Much less is known about the role of hypertension and lipid abnormalities on liver fibrosis.  In addition, the role of statins in preventing cirrhosis in HCV has been 
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demonstrated in HCV mono-infected individuals and may be due to anti-proliferative effects.  We sought to evaluate the association of statin use and progression to cirrhosis in 
patients with HIV/HIV coinfection.   
Methods: We used the health information from the HIV Clinical Care Registry, which is 
a comprehensive clinical VA database on all HIV-infected Veterans nationwide. Patients 
included were ≥18 years and had ≥1 confirmed positive HIV test or ICD-9 code and 
confirmed HIV-infected by the HIV registry.  HCV infection was confirmed by positive HCV 
RNA or genotype test.  Cirrhosis (primary outcome) was defined by ICD-9 code or AST 
to platelet ratio > 2.  Variables including diabetes (DM), hypertension (HTN), low-HDL, 
obesity, and statin use were based upon ICD-9 codes, laboratory tests, and presence of drug 
prescription. Predictors of cirrhosis included demographics, HIV-specific lab values, statin 
drug use, and components of metabolic syndrome were analyzed using Cox proportional 
hazard regression analysis with SAS version 9.1 (SAS Institute Inc, Cary, NC).  These variables 
were modeled as time dependent.
Results: There were 6033 HIV/HCV co-infected patients in our cohort (excluding cirrhosis 
diagnosis prior to HIV diagnosis); 2313 developed cirrhosis.Demographic data can be found 
in the table.Factors associated with cirrhosis were older age at HIV diagnosis, greater 
cormorbidities, and CD4 count below 200 cells/uL.Greater time with undetectable HIV 
viral load was protective. Metabolic risk factors significantly associated with cirrhosis 
development were diabetes and low-HDL.Statin use was found to be significantly 
protective against cirrhosis (HR 0.73, CI 0.58-0.92).
Conclusions: Cirrhosis development was greater in the HIV/HCV co-infected patients who 
were diagnosed with HIV later in life and had greater immunosuppression. Metabolic risk 
factors were prevalent in the cohort, and diabetes and low-HDL were each associated with 
progression to cirrhosis.  HIV VL suppression was protective of liver fibrosis.Statin use was 
independently protective against cirrhosis development, which suggests statins may be 
beneficial as adjunctive therapy in the group.

 

551  Statin Type and Dose Reduce the Risk of Cirrhosis and HCC in HCV Infected Patients 
Tracey Simon1; Hector Bonilla2; Raymond T. Chung3; Adeel A. Butt4  
1Massachusetts General Hosp, Boston, MA, USA; 2ImmunoSci Inc, Pleasanton, CA, USA; 3Harvard Med Sch, Boston, MA, USA; 4Hamad Hlthcare Quality Inst, Doha, Qatar 
Background: HMG-CoA reductase inhibitors (statins) have been associated with delayed fibrosis progression and a reduced risk of hepatocellular carcinoma (HCC), in patients 
with chronic hepatitis C virus (HCV) infection. The potency and optimal dose for this statin-mediated effect have not yet been defined. We investigated the impact of statin type 
and dose upon fibrosis progression and the development of incident HCC.
Methods: Within the Electronically Retrieved Cohort of HCV Infected Veterans (ERCHIVES), a national Veterans Affairs (VA) database, we identified all subjects initiated on 
anti-HCV therapy. Patients were followed annually from 2001 to 2014, and incident cases of cirrhosis and HCC were identified. Statin administration was defined according 
to the World Health Organization definition of cumulative 
defined daily dose (cDDD) [1], with “use” defined as >28 cDDD. 
Multivariable Cox proportional hazard regression models were 
used to examine the relationship between statin use and the 
development of cirrhosis as well as HCC.
Results: A total of 9,135 subjects with confirmed HCV were 
included. We identified 1649 cases of cirrhosis and 239 cases of 
incident HCC. Statin use was associated with a 44% reduction in 
risk of cirrhosis (adjusted HR 0.6, 95% CI 0.53, 0.68, p<0.0001). 
A significant dose-response relationship between statins and 
cirrhosis was observed: the adjusted HR of fibrosis progression 
with statin use of 28-89 cDDDs, 89-180 cDDDs, and >180 cDDDs 
were 0.74 (95% CI 0.59, 0.93), 0.71 (95% CI 0.59, 0.88), and 0.6 
(95% CI 0.53, 0.68), respectively, compared to non-users. Mean 
change in FIB-4 score with atorvastatin (n=944) and fluvastatin 
(n=34) was  -0.17 and -0.13 respectively, p=0.04 after 
adjustment for baseline FIB-4 score and established predictors of 
cirrhosis. Statin use was also associated with a 49% reduction in 
risk of developing incident HCC, compared to non-users (adjusted 
HR 0.51, 95% CI 0.36, 0.72). A similar dose-response relationship 
was observed.
Conclusions: In patients with chronic HCV infection, statin use appears to reduce the risk of fibrosis progression and decrease the risk of incident HCC, in a dose-dependent 
manner. Atorvastatin and fluvastatin are each associated with significantly reduced fibrosis progression to cirrhosis, compared to other types of statins. Further prospective clinical 
studies with clinical and histological endpoints are needed.
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552  Assessment of Hepatic Antifibrotic Effect of Cenicriviroc in Patients With HIV 
Enass Abdel-Hameed; Susan D. Rouster; Kenneth E. Sherman  
Univ of Cincinnati, Cincinnati, OH, USA 
Background: Chronic liver disease is frequently observed in HIV-infected patients and is multifactorial. Attenuation of fibrotic progression may improve liver-related morbidity 
and mortality. Cenicriviroc (CVC) is an oral, dual antagonist of CCR2/CCR5, which are involved in key pro-inflammatory and fibrogenic pathways. We evaluated effects of 2 doses of 
CVC on serum hepatic fibrosis biomarkers in HIV+ subjects treated in a Phase 2b study (NCT01338883).
Methods: Patients with CCR5-tropic HIV-1 were randomized to receive CVC 100 mg (n=59), CVC 200 mg (n=56) or Efavirenz (EFV) (n=28), each combined with emtricitabine/
tenofovir for 48 weeks. The Enhanced Liver Fibrosis (ELF) biomarker index was evaluated in a subset of patients who completed 48 weeks of treatment and had paired baseline 
and 48-week samples. The ELF index has been validated previously in patients with NASH, HCV and HBV infection, and by our lab in HIV patients with liver disease.  The ELF index 
was calculated from the results of 3 serum biomarkers of collagen and extracellular matrix deposition: hyaluronic acid, propeptide of type III procollagen, and tissue inhibitor of 
metalloproteinase-1. 
Results: Paired baseline and 48-week samples were randomly selected for 72/100 subjects completing the study: CVC 100 mg arm (n= 20/42), CVC 200 mg arm (n= 36/41) and 
EFV controls (n= 16/17). No subjects were coinfected with HCV or HBV.  Among subjects receiving CVC 100 mg and 200 mg, the ELF scores at baseline were 9.80 ± 0.96 and 10.53 
± 2.12 and after 48 weeks were 9.93 ± 1.00 and 8.28±0.09, respectively. Subjects who received EFV had a mean ELF score of 9.13±0.98 at baseline and 9.28 ± 1.06 after 48 weeks. 
ELF scores decreased significantly in patients who received CVC 200 mg after 48 weeks of treatment (p<0.0001) but remained unchanged in patients who received EFV or CVC 100 
mg. HIV suppression was similar in all groups.
Conclusions: Daily administration of CVC 200 mg for 48 weeks was associated with a significant decrease in specific biomarkers of hepatic fibrosis encompassed by the ELF index. 
This was not observed in control subjects treated with EFV nor with the lower dose of CVC (100 mg) (with caveat that < 50% of paired samples tested to date). Clinical trials of CVC 
are underway in adults with NASH and liver fibrosis, using a new single tablet formulation of CVC 150 mg providing drug levels comparable to CVC 200 mg in the HIV Phase 2 trial. 
Evaluation of CVC in HIV patients who are at risk of liver fibrosis progression is warranted.

553  Statin Therapy Reduces Liver Fat Measured by Computed Tomography in Patients With HIV 
Janet Lo; Michael Lu; Elli Kim; Eric Nou; Travis R. Hallett; Jakob Park; Udo Hoffmann; Steven Grinspoon  
Massachusetts General Hosp, Boston, MA, USA 
Background: Nonalcoholic fatty liver disease (NAFLD) is highly prevalent among people living with HIV. Among non-HIV patients, limited studies suggest potential benefit of 
statins in patients with NAFLD. Non-contrast computed tomography (CT) allows for the measurement of liver density (attenuation). Liver density is inversely correlated to fat 
content and has been validated as an accurate, reproducible means to characterize hepatic steatosis. Thus, we leveraged data obtained using CT in a trial of statin therapy, focusing 
on a subgroup with NAFLD to determine the effect of a statin on liver fat.  We hypothesized that statins would reduce hepatosteatosis.
Methods: We had previously performed a randomized, double-blind, placebo-controlled trial in HIV patients on stable anti-retroviral therapy with subclinical coronary 
atherosclerosis and LDL-cholesterol < 130mg/dL.  Forty HIV-infected subjects were enrolled and assigned to placebo (n=21) or atorvastatin (n=19) for 12 months.  Patients with 
AST or ALT 3x > upper limit of normal and active liver disease were excluded. Subjects underwent CT imaging with measurements of liver and spleen attenuation, and metabolic 
assessments including fasting lipids, anthropometric measurements and cross-sectional abdominal CT to assess VAT at baseline and end of the study.  
Results: NAFLD was identified in 9 participants at baseline using a liver-to-spleen attenuation ratio cutoff < 1, in whom these analyses were performed. Among these subjects, 
liver-to-spleen attenuation ratio increased in the atorvastatin group, 0.46 ± 0.27 compared to a mean decrease of -0.04 ± 0.14 in the placebo group (p = 0.02)(Figure Panel 
A), indicating a reduction in hepatosteatosis with atorvastatin. Atorvastatin reduced liver fat without a change in BMI or VAT. The change in liver-to-spleen attenuation ratio was 
significantly associated with change in LDL (r= -0.83, p= 0.02)(Figure Panel B), but not other lipid, metabolic or inflammatory parameters.
Conclusions: To our knowledge, this is the first report suggesting an effect of statin therapy to reduce liver fat in the HIV population. The change in liver fat significantly correlated 
with reduction in LDL by statin therapy. These data provide rationale for future larger trials in HIV patients with NAFLD to assess the potential beneficial effects of statins in 
reducing liver fat.

 

554  PEth Improves Detection of Alcohol and Associated Mortality Among HIV+/HCV+ 
Amy C. Justice1; Kathleen A. McGinnis2; Janet Tate3; David A. Fiellin4; Vincent Lo Re5; Joseph Jones6; Judith A. Hahn7; Kendall J. Bryant8; for the VACS Project Team  
1Yale Univ, New Haven, CT, USA; 2VA Pittsburgh Hlthcare System, Pittsburgh, PA, USA; 3VA Med Cntr, West Haven, CT, USA; 4VA Connecticut Hlthcare System, New Haven, CT, USA; 5Univ 
of Pennsylvania, Philadelphia, PA, USA; 6US Drug Testing Lab, Des Plaines, IL, USA; 7Univ of California San Francisco, San Francisco, CA, USA; 8Natl Inst on Alcohol Abuse and Alcoholism, 
Bethesda, MD, USA 
Background: Abstinence from alcohol is recommended for individuals co-infected with HIV and hepatitis C (HIV+/HCV+) making self-report subject to social desirability bias. 
Phosphatidylethanol (PEth), an abnormal phospholipid formed only in the presence of ethanol, can detect exposure for up to 14 days. Any detectable amount suggests exposure, 
but the most commonly used cut off is 8-19 ng/mL. Higher cutoffs, 20-80 ng/mL, have been proposed for harmful use. Using data from the Veterans Aging Cohort Study, we 
evaluate agreement between PEth and self-report (AUDIT-C) among HIV+/HCV+ and whether PEth demonstrates a stronger association with mortality.
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Methods: HIV+/HCV+ participating in the Biomarker Study who reported having had a drink in the past 12 months or had a detectable PEth were included (n=663). We restricted 
analysis to current drinkers to avoid confounding from those who stopped due to illness. Because any alcohol use may have health effects among HIV+/HCV+, any detectable value 
of PEth (>0 ng/mL) was considered indicative of exposure and a threshold of 8+ ng/mL as harmful. PEth thresholds were compared with self report of “any use over 12 months” 
and an AUDIT-C score of 4+ for men (3+ for women) indicated harmful use. We used separate Cox regression to estimate mortality hazard ratios by exposure using PEth (0, 1-7, 
8-49, 50-99, 100+ ng/mL) and AUDIT-C (0, <4, 4-5, 6-7, 8+). Models were adjusted for age, race, and disagreement between measures.
Results: Agreement for any exposure was 59%; despite a shorter time frame (14 days), detectable PEth classified 91% of the sample as exposed compared with 68% by self report 
of use in the past year. When PEth 8+ ng/mL (45%) was compared with AUDIT-C for harmful use (29%), agreement improved to 72%. Both PEth and AUDIT-C were associated with 
mortality (Figure below), but PEth demonstrated stronger associations throughout its range. Finally, self-report did not enhance the association between alcohol and mortality 
beyond that identified by PEth (p>0.2).
Conclusions: Among HIV+/HCV+, PEth is more sensitive than AUDIT–C for detecting alcohol exposure associated with mortality and thresholds for clinically important exposure 
may need to be reduced. Based on a dried blood spot, PEth offers a practical, direct measure of exposure.

555  HLA-B18 As a Risk Factor of Progression to Severe Liver Fibrosis in HIV/HCV Patients 
Mario Frías1; Antonio Rivero-Juárez2; Francisca Cuenca3; Diego Rodríguez-Cano2; Juan Macías4; Ana Gordon2; Ángela Camacho2; Juan A. Pineda4; Antonio Rivero3 
1Instituo Maimonides de Investigación Biomédica de Córdoba, Córdoba, Spain; 2IMIBIC, Córdoba, Spain; 3Hosp Universitario Reina Sofía, Córdoba, Spain; 4Hosp Universitario de Valme, Sevilla, 
Spain 
Background: Chronic infection by hepatitis C virus (HCV) is characterized by progressive liver fibrosis. Although several factors have been found to be associated with faster liver 
fibrosis progression, a biomarker with sufficient predictive value to impact clinical decision making has not been identified. The aim of our study was to analyze the influence of 
HLA-B molecules on liver fibrosis progression in HIV/HCV patients without cirrhosis.
Methods: A retrospective longitudinal study included HIV/HCV patients in follow-up between 2007 and 2014. Inclusion criteria were: a) at least two determinations of Liver 
Stiffness Measurement (LSM); b) ≥12 months of total follow-up; c) active HCV infection. Exclusion criteria were: a) HCV treatment previous to follow-up or during the first 12 
months of the study; b) cirrhosis at baseline, defined as an LSM≥14.6 kPa. Analytical, demographic and clinical variables were collected. LSM cutoffs applied were: <6.5 kPa 
(F0-F1); 6.5-9.4 kPa (F2); 9.5-14.5 kPa (F3) and ≥14.6 kPa (F4). Outcome variables were: 1) fibrosis stage progressed at least one stage; 2) fibrosis progressed up to severe liver 
fibrosis (F3-F4). Patients were censored at: a) an event of interest; b) initiation of HCV treatment; c) loss of follow-up; d) end date of study.
Results: One-hundred and four patients constituted the study population. The patient distribution according to liver fibrosis was as follows: F0-F1, 62 (59.6%) patients; F2, 22 
(21.2%) patients; and F3, 20 (19.2%) patients. The median (IQR) follow-up period for these patients was 54.5 (IQR: 26.2-77) months. Forty-five patients (43.3%) showed an increase 
in the degree of fibrosis (time to event: 29 [IQR: 14-49.5] months). Patients bearing HLA-B18 more frequently had liver fibrosis and had a faster liver fibrosis progression rate 
(73.3%; time to event 24 [IQR: 8-29] months) than HLA-B18neg patients (38.2%; time to event 34.5 [IQR: 14.7-51.2] months). This association was also observed in the development 
of F3-F4 among F0-F2 patients (HLA-B18pos: 69.2%; time to event = 18 [6.5-37] months vs. HLA-B18neg: 28.2%; time to event = 37 [IQR: 19-52] months).
Conclusions: HIV/HCV patients carrying allele HLA-B18 were more likely to progress more rapidly to developing advanced and severe fibrosis (F3-F4) than HLA-B18neg patients. 
These results could help make decisions about the timing of HCV therapy in F0-F2 patients at risk of accelerated progression.

556  Impact of PNPLA3 Variants on the Liver Histology of 168 HIV/HCV Patients 
Caterina Sagnelli1; Marco Merli2; Caterina Uberti Foppa3; Hamid Hasson4; Grazia Cirillo1; Anna Grandone1; Stefania Salpietro4; Emanuela Messina4; Carmine Minichini1; Emanuele 
Miraglia Del Giudice1; Adriano Lazzarin4; Nicola Coppola1; Evangelista Sagnelli1 
1Second Univ of Naples, Naples, Italy; 2Vita-Salute San Raffaele Univ, Milan, Italy; 3San Raffaele Scientific Inst, Milan, Italy; 4Vita-Salute Univ, San Raffaele Scientific Inst, Milan, Italy 
Background: A genome-wide association study recently identified a non-synonymous sequence variation (rs738409 C to G) encoding an isoleucine-to-methionine substitution at 
position 148 in the adiponutrin/patatin-like phospholipase-3 (PNPLA3) gene, which appears to be the strongest determinant of human steatosis.The I148M variant of PNPLA3 has 
been found to be independently associated with liver steatosis and disease progression in NAFLD , alcoholic liver disease, CHC and HCC.
Methods: This study analyzes the impact of PNPLA3 variants on liver histology of 168 HIV/HCV coinfected patients naïve for HCV-treatment. A pathologist unaware of the patients’ 
condition graded liver fibrosis and necroinflammation (Ishak) and steatosis (Kleiner). Patients were tested for PNPLA3 variants and genotyped for the PNPLA3 rs738409 C to G 
variant underlying the I148M substitution. All were HBsAg-negative and stated no alcohol abuse.
Results: The mean age was 40.6(37.6-44.1), 72.6% were males, 42% showed HCV-genotype 3, 38.9% HCV-genotype 1 and 79.2% were receiving HAART. The 79 patients with the 
PNPLA3 p.148I/M or M/M variants more frequently showed severe steatosis (score 3-4) than the 89 with PNPLA3 p.148I/I, 43% vs. 24.7%(p=0.001), whereas no difference was 
observed in the degree of necroinflammation or fibrosis. Compared with 112 patients with lower scores, 56 with severe steatosis showed higher BMI (p=0.03), higher rate of HCV-
genotype 3 (55.6% vs. 35.2%,p=0.01) and PNPLA3p.148I/M or M/M (60.7% vs. 39.3%,p=0.01) and lower CD4+ cells/mm3 [514.00(390.5-673.0) vs. 500.00(399.0-627.0];p=0.002). 
At multivariate analysis, BMI (p=0.01), HCV-genotype 3 (p=0.006), CD4+ cell count (p=0.005) and the PNPLA3 p.148I/M or M/M variants (p=0.01) were found to be independent 
predictors of severe liver steatosis.
Besides, the PNPLA3p.148 I/M or M/M variants and CD4+ cell count were the only independent predictors of severe steatosis in patients with HCV-genotype non-3.
Conclusions: This is the first study to show that among patients HIV/HCV coinfected patients the PNPLA3 p.148I/M or M/M variants has substantially less impact on steatosis in 
those with HCV-genotype 3 than in non-genotype 3 infected patients.
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557  The Impact of Cannabinoid Receptor2-63 Variants in Liver Biopsy of HIV/HCV Patients 
Caterina Sagnelli1; Marco Merli2; Caterina Uberti Foppa3; Hamid Hasson4; Giulia Bellini1; Carmine Minichini1; Stefania Salpietro4; Emanuela Messina4; Nicola Coppola1; Adriano 
Lazzarin4; Evangelista Sagnelli1; Francesca Rossi1  
1Second Univ of Naples, Naples, Italy; 2Vita-Salute San Raffaele Univ, Milan, Italy; 3San Raffaele Scientific Inst, Milan, Italy; 4Vita-Salute Univ, San Raffaele Scientific Inst, Milan, Italy 
Background: This is the first study analyzing the impact of the rs35761398 variant of the CNR2 gene leading to the substitution of Gln (Q) of codon 63 of the cannabinoid receptor 
2 (CB2) with Arg (R) on the clinical history of chronic hepatitis in HIV/HCV coinfected patients.
Methods: One hundred and sixty-six consecutive HIV/HCV coinfected patients, naïve for HCV-treatment were enrolled. A pathologist unaware of the patients’ condition graded 
liver fibrosis and necroinflammation (Ishak). All patients were screened for CBR2 rs35761398 polymorphism by a TaqMan assay.
Results: Of the 166 HIV/HCV coinfected patients, 72.9% were males, 42.5% were infected with HCV-genotype 3, 74.1% had a history of previous intravenous drug use. The median 
age was 40.58 years and the immunological condition was quite good (median CD4+ cells/mm3 =507, IQR: 398.0-669.5). Thirty-five (20.8%) patients were naive for HAART 
and 131(78.9%) were on HAART. The CBR2-RR variant was detected in the 45.8% of patients, QR in 38.55% and QQ in 15.66%. The mean degree of necroinflammation (HAI) was 
5.4±3.0 (SD), of fibrosis 2.3±1.6 and steatosis 1.7±1.3. The 64 subjects with CBR2-QR variant and 76 CBR2-RR variant more frequently than the 26 patients with CBR2-QQ variant 
had a history of previous IVDU (76.79% and 73.3%, respectively vs. 22.41%, p < 0.01). Patients with CBR2-RR showed a high degree of HAI (>9) more frequently than those with 
CBR2-QQ or CBR2-QR than in those (38.9% vs. 11.5% and 14.1%%, respectively, p<0.001). No other significant difference was observed in demographics and in laboratory and 
histological data. The 37 patients with moderate or severe HAI (>9), compared with the 129 patients with a lower HAI score showed higher serum level of AST (p=0.0000016), ALT 
(p=0.00039), and ALP (p=0.008) and higher degree of fibrosis and steatosis (3.59±1.48 vs 1.94±1.42 p<0.0001 and 2.03±1.26 vs 1.59±1.31, p=0.03, respectively). The association 
between the CBR2-RR variants and a HAI > 9 was also analyzed in a multivariate analysis considering also the CD4+> 500 cell/mL, fibrosis, HAART regimen and HAART naive, age 
as covariants. Both the severe fibrosis (p=0.0001) and the CBR2-RR variant (p=0.03) were found to be independently associated with severe necroinflamation. 
Conclusions: The CBR2-RR variant was identified as an independent predictor of severe necroinflamation in HIV/HCV coinfected patients with chronic hepatitis.

558  Poorly Controlled HIV Infection Is a Risk Factor for Liver Fibrosis in CNICS Cohort 
Nina Kim1; Robin Nance1; Stephen Van Rompaey1; Joseph A. Delaney2; Heidi M. Crane1; Katerina A. Christopoulos3; Wm. Christopher Mathews4; Richard Moore5; Mari M. Kitahata1; for 
the Center for AIDS Research Network of Integrated Clinical Systems  
1Univ of Washington, Seattle, WA, USA; 2Univ of Washington Sch of PH and Community Med, Seattle, WA, USA; 3Univ of California San Francisco, San Francisco, CA, USA; 4Univ of California 
San Diego, San Diego, CA, USA; 5Johns Hopkins Univ, Baltimore, MD, USA 
Background: Liver disease is a major cause of morbidity among HIV-infected persons. There is limited information about the extent to which HIV disease severity influences liver 
disease progression, particularly early in the disease course when interventions may have the greatest impact.
Methods: We determined the incidence and predictors of advanced hepatic fibrosis measured by the FIB-4 index in a large and diverse population of HIV-infected patients without 
significant liver disease at baseline (FIB-4 <1.45). We used Cox proportional hazards analysis to examine factors associated with progression to FIB-4 ≥3.25, stratified by hepatitis 
C (HCV) status.
Results: A total of 14,198 HIV-infected patients in care between January 2000 and March 2014 were included in the analysis, the majority of whom were male (82%) and had sex 
with men (58%) as a transmission risk factor. The prevalence of HCV coinfection was 15% and alcohol use disorder 9%. Progression to advanced fibrosis occurred in 1,386 patients 
(10%) in a median of 3 years during a total of 61,904 person-years of follow-up (PYFU) for an incidence of 2.2 per 100 PYFU overall and 4.7 per 100 PYFU among HIV-HCV coinfected 
patients. In multivariable analysis, HCV coinfection (adjusted hazard ratio [aHR] 1.85, 95% CI 1.63-2.11), HBV coinfection (aHR 1.45, 95% CI 1.17-1.81), alcohol use disorder (aHR 1.36, 
95% CI 1.17-1.58) and diabetes (aHR 1.87, 95% CI 1.56-2.25) were associated with progression to advanced fibrosis. In addition, patients with lower time-varying CD4 count were 
more likely to progress, with the greatest risk in those with CD4 <100 cells/mm3 (aHR 6.93, 95% CI 5.80-8.27) compared with CD4 ≥500 cells/mm3. An increasing gradient of risk 
was also observed among patients with higher time-varying HIV viral load (VL), with the greatest risk in those with VL ≥100,000 copies/ml (aHR  2.60, 95% CI 2.19-3.08) compared 
with those who were suppressed. We observed similar findings for both HIV monoinfected and HIV-HCV coinfected patients in stratified analyses.
Conclusions: We found that both lower CD4 count and higher HIV VL were significantly associated with progression to advanced hepatic fibrosis, independent of the risk 
associated with traditional factors including HCV and HBV coinfection, alcohol, and diabetes. Our findings suggest that early treatment of HIV infection could mitigate liver disease.
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559  MiR-122 and -200a in Exosomes of ART+ HIV-1 Infected Individuals With Liver Disease 
Daniel D. Murray1; Kazuo Suzuki2; Matthew Law3; Jonel Trebicka4; Jacqueline Neuhaus5; Deborah Wentworth5; Michael J. Vjecha6; Margaret Johnson7; Anthony Kelleher3; Sean Emery1; 
for the INSIGHT ESPRIT and SMART Study Groups  
1Kirby Inst for Infection and Immunity in Society, Sydney, Australia; 2Kirby Inst, Univ of New South Wales, Sydney, Australia; 3Univ of New South Wales, Sydney, Australia; 4Univ of Bonn, Bonn, 
Germany; 5Univ of Minnesota, Minneapolis, MN, USA; 6VA Med Cntr, Washington, DC, USA; 7Royal Free London NHS Fndn Trust, London, UK 
Background: Liver disease is one of the main contributors to the increased levels of morbidity and mortality seen in the HIV-1 infected, ART-treated population. Circulating 
miRNAs, particularly those located inside exosomes, are seen as promising biomarkers for a number of human disease conditions including liver related diseases. Furthermore 
miRNAs carried in exosomes, as distinct from those bound to Argonaute proteins, are potentially functional.
In a previously analysed set of 126 cases, (individuals who died whilst on therapy during the SMART and ESPRIT trials) and 247 matched controls the levels of 21 miRNAs, measured 
in serum, showed no associations with mortality (all-cause, cardiovascular or malignancy related). In this study we further analysed these cases and controls to determine if these 
miRNAs associated with liver related morbidity and mortality.
Methods: Levels of the 21 circulating miRNAs were analysed, from the 373 cases and controls, to determine if there were any differences between HIV/HCV co-infected individuals 
(HIV/HCV) (n=82) vs HIV-mono-infected individuals (HIV-M) (n=291). Additionally levels of miRs-122, -200a and let-7e were analysed in the 13 cases who died from liver related 
diseases (Hepatitis C/Hepatitis B or non-viral liver failure) and compared to their 25 matched controls. Exosomes were then purified and quantified (using nanoparticle tracking 
analysis) from the serum of 10 of the 13 liver related cases and their 19 matched controls. MiRs-122, -200a, let-7e and cel-miR-39 were then quantified, by RTqPCR, in these samples.
Results: In the SMART and ESPRIT samples there was a clear increase in serum levels of miR-122 (p<0.001) and miR-200a (p<0.001) in the HIV/HCV group compared to the HIV-M 
group. These same two miRNAs were also significantly elevated in the cases that died from liver related mortality compared to their matched controls (p<0.001 and p<0.01). 
MiR-122 was also significantly increased in the purified exosomes of the cases compared to their matched controls (p<0.01). Exosome levels of miR-200a, while not statistically 
significant (p=0.17), showed a six-fold increase in the median of cases compared to controls.
Conclusions: These data indicate that in ART-treated individuals circulating levels of miR-122 and miR-200a are elevated and this increase is due to an increased quantity of these 
miRNAs inside exosomes. These miRNAs may provide novel biomarkers for liver disease, particularly HCV associated disease, in both HIV-1 and non-HIV-1 infected populations

560  Liver Fibrosis in HIV Patients: Which Factors Play a Role? 
Raphael Mohr1; Christoph Boesecke1; Carolynne Schwarze-Zander1; Jan-Christian Wasmuth1; Jürgen K. Rockstroh2  
1Univ Hosp Bonn, Bonn, Germany; 2Medizinische Univsklinik, Bonn, Germany 
Background: Liver-related death in HIV-infected individuals is about ten times higher compared to the general population, while the prevalence of significant liver fibrosis in HIV 
mono-infected patients amounts up to 15%. A better understanding of liver disease beyond the classic risk factors is needed, particularly in light of normal life expectancy under 
modern cART. The present study aimed to assess risk factors for development of hepatic fibrosis in HIV-patients.
Methods: Health trajectory, including clinical characteristics and liver fibrosis stage assessed by transient elastography were collected at inclusion and after one year follow-up. 
Liver stiffness values greater than 7.1kPa were considered as significant fibrosis, while values greater than 12.5kPa were defined as severe fibrosis. Logistic regression and cox-
regression uni- and multivariate analyses were performed to identify independent factors associated with liver fibrosis.
Results: 432 HIV-patients were included, of which 80% were HIV mono-infected, 16% were anti-HCV-positive (54% SVR and 46% HCV-RNA positive), and 5% were HBsAg-
positive. Significant liver fibrosis was detected in 10% of HIV mono-infected, in 37% of HCV and 18% of HBV co-infected patients. Patients with history of SVR after successful 
HCV therapy did not show a significantly higher rate of abnormal liver stiffness. The presence of diabetes mellitus (OR=5.4), adiposity (OR=4.6) and the FIB4-score (OR=3.3) 
were independently associated with significant fibrosis in HIV mono-infected patients. Importantly, cumulative cART duration protected, whereas persistent HIV viral replication 
promoted the development of significant liver fibrosis along the duration of HIV infection. After one year follow up 13% of HIV mono-infected patients presented abnormal liver 
stiffness values. Per treatment naive year the risk of developing significant fibrosis rose by 12%. 
Conclusions: Our findings strongly indicate that besides known risk factors like metabolic disorders, HIV may also have a direct effect on fibrogenesis. Successful cART leading to 
complete suppression of HIV replication might protect from development of liver fibrosis. 

561  NASH Is Associated With a Unique Biomarker Signature in HIV-Infected Adults 
Rebecca Krakora1; Mary McLaughlin2; Adam Rupert3; Michael Proschan4; Colleen Hadigan2; David E. Kleiner5; Theo Heller6; Joseph A. Kovacs1; Caryn G. Morse1  
1NIH Clinical Cntr, Bethesda, MD, USA; 2NIAID, NIH, Bethesda, MD, USA; 3NIAID, NIH, Frederick, MD, USA; 4NIAID, NIH, Rockville, MD, USA; 5NCI, Bethesda, MD, USA; 6NIDDK, Bethesda, MD, USA 
Background: Nonalcoholic fatty liver disease (NAFLD) and its progressive form, nonalcoholic steatohepatitis (NASH), are seen at high rates in HIV-infected patients. In HIV-
negative populations, NAFLD is associated with visceral adiposity, increased plasma inflammatory biomarkers, and elevated risk of cardiovascular disease. This study assessed the 
association of NASH with plasma inflammatory biomarker levels in HIV-infected adults with NASH.
Methods: Plasma levels of C-reactive protein (CRP), tumor necrosis factor (TNF)-α, interleukin (IL)-6, CXCL10 (IP-10), CCL2 (MCP1), IL-8, soluble CD14 (sCD14), and soluble CD163 
(sCD163), were measured in cryopreserved samples from HIV-infected adults with suppressed HIV viremia on antiretroviral therapy (ART) and liver biopsy-proven NASH (n=38), 
HIV-infected adults with ≥2 years of normal aminotransferases and suppressed HIV viremia on ART and no known liver disease (n=40), and HIV-negative healthy controls (n=39). 
Participants with current or prior diagnosis of chronic viral hepatitis were excluded. Non-parametric methods were used to compare the groups and for pairwise comparisons. 
Results: HIV-infected adults with NASH had elevated levels of sCD163, TNFα, CXCL10 and IL-8 compared to HIV-positive and HIV-negative control groups (p<0.001 for all 
comparisons). IL-6, CCL2 and sCD14 levels were elevated in HIV-infected patients (n=78) compared to HIV-negative controls but were not significantly different in HIV-
infected patients with and without NASH. CRP levels did not differ between groups. Findings remained significant after adjustment for body mass index.
Conclusions: In HIV-infected patients, NASH is associated with increased levels of inflammation. In other HIV-infected cohorts, elevations in these biomarkers predict non-AIDS 
related morbidity and mortality. The contribution of NASH to HIV-related inflammation and associated comorbidities warrants further investigation.

562  Early Mortality Risk of HIV/Hepatitis B Virus Coinfected Patients Initiating ART 
Mbae M. Japhet1; Amos Ndhere2; Stanley Ndwiga3; Elisha Kirwa4; Ram Yogev5; Robert Murphy6; Joseph N. Jarvis7  
1Consolata Hosp Mathari, Nyeri, Kenya; 2Africa Clinical Rsr Mgmt, LLC, Kisumu, Kenya; 3Gertrude’s Children’s Hosp, Nairobi, Kenya; 4Kenyatta Natl Hosp, Nairobi, Kenya; 5Ann and Robert H. 
Lurie Children’s Hosp of Chicago, Chicago, IL, USA; 6Northwestern Univ, Feinberg Sch of Med, Chicago, IL, USA; 7Botswana Univ of Pennsylvania Partnership, Gaborone, Botswana 
Background: Hepatitis B virus (HBV) co-infection, common in HIV-infected patients in sub-Saharan Africa, is associated with impaired immunological recovery while on 
antiretroviral treatment (ART), and worse clinical outcomes, even in the context of effective ART.  A clear association between HBV co-infection and early mortality has not been 
shown in African settings and the impact of tenofovir-containing ART on outcomes is unknown.
Methods: The prevalence of hepatitis B surface antigen (HBsAg) was determined in a cohort of patients enrolling in an ART programme in Kenya between 2003 and 2012. Clinical 
outcomes, immunological and virological responses to ART were compared between HIV mono-infected and HIV/HBV co-infected patients using Cox regression. The impact of 
tenofovir-containing ART,phased in over the observation period, on outcomes was determined in an analysis adjusting for confounders relating to time and indication.
Results: 7,155 patients were enrolled in the cohort and followed for 12,408 person years. HBsAg was detected in 451/7155 (6.3%, 95%CI 5.8-6.9%) of patients. HBsAg prevalence 
was higher in men than women (9.2% versus 5.0%, p<0.001) and increased with age.HBsAg positivity was associated with increased risk of death in crude analysis (HR 1.84, 
95%CI 1.4-2.5, p<0.001). Among those initiating ART (n=6,214), HBsAg positive patients (n=419) had significantly impaired immunological recovery within the first year of ART 
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compared to HBsAg negative patients (median CD4 cell count increase 110 cells/mLvs135 cells/mL, p=0.03), despite similar rates of virological suppression (90%vs88%, p=0.32). 
HBsAg positivity remained an independent predictor of mortality in adjusted analysis (aHR1.84, 95%CI 1.3-2.6, p=0.001). Among patients initiating tenofovir-containing regimens 
(n=3125), HBsAg positivity (n=350) was no longer significantly associated with increased risk of mortality (aHR 1.45, 95%CI 0.9-2.2, p=0.1) in contrast to the markedly increased 
risk in patients receiving non-tenofovir based regimens (aHR 3.32, 95%CI 1.8-6.2, p<0.001), p-value for interaction = 0.03.
Conclusions: Hepatitis B co-infection was associated with impaired immunological responses to ART and increased risk of mortality in this large cohort of Kenyan patients 
initiating ART despite adequate HIV virological suppression and no evidence for severe liver disease. Use of tenofovir-containing regimens significantly reduced mortality risk in 
HIV/HBV co-infected patients.

 

563  Incidence and Risk Factors for Hepatitis B in HIV-Infected Adults in Rakai, Uganda 
Emmanuel Seremba1; Victor Ssempijja2; Sarah Kalibbala3; Ronald H. Gray4; Maria J. Wawer4; Fred Nalugoda5; Corey Casper6; Ponsiano Ocama1; David Serwadda7; Reynolds Steven8  
1Makerere Univ Coll of Hlth Scis, Kampala, Uganda; 2Leidos Biomed Rsr, Inc, Frederick, MD, USA; 3Rakai Hlth Scis Prog, Rakai, Uganda; 4Johns Hopkins Bloomberg Sch of PH, Baltimore, MD, 
USA; 5Rakai Hlth Scis Prog, Entebbe, Uganda; 6Fred Hutchinson Cancer Rsr Cntr, Seattle, WA, USA; 7Makerere Univ Schoool of PH, Kampala, Uganda; 8Johns Hopkins Univ, Baltimore, MD, USA 
Background: Objective:   Coinfection with Hepatitis B (HBV) and HIV is common in sub Saharan Africa (SSA) and accelerates progression of liver disease to cirrhosis and other 
complications.  Vaccination of HIV infected adults for HBV is standard of care in developed countries but not commonly performed in SSA where HBV is primarily believed to be 
acquired in childhood and where there is a lack of HBV incidence data.  We investigated the incidence and risk factors associated with HBV among HIV infected adults in Rakai, 
Uganda. 
Methods:  We screened stored sera from 944 HIV infected adults enrolled in the Rakai Community Cohort Study between September 2003 to March 2015 for evidence of HBV 
exposure using the anti-HBc marker. Serum from participants who tested anti-HBc negative (506) at the baseline round was tested over 3-7 consecutive survey rounds for either 
anti-HBc or anti-HBs sero-conversion. The time of HBV incidence was defined as the median date between the last anti-Hbc or HBsAg negative sample and the first positive 
anti-HBs or HBsAg serum sample.  All ART treatment regimens included lamivudine (3TC) or emtricitabine (FTC). Exact poisson incidence methods were used to estimate the 
incidence of HBV with 95% confidence intervals while the Cox proportional regression methods were used to estimate adjusted hazard ratios of ART use and other confounders.
Results: Forty six infections occurred (12 positive for both HBsAg and anti-HBc, 5 for HBsAg only and 29 for anti-HBc only) over 3,346.4 person years, incidence 1.37/100 person 
years. HBV incidence was significantly lower with ART use: 0.67 /100 person years with ART use and 2.58/100 person years in absence of ART (p<0.001), and significantly 
decreased with age: 3.54 /100 pys if aged 15-29 years, 1.5/100 pys if aged 30-39 years and 0.48/100 pys if aged 40-50 years (p<0.001).  The adjusted hazard ratios of HBV Incidence 
significantly differed by ART use: non ART use versus ART use, aHR=0.33(95% CI=0.2-0.6), and by age: 40-50 years versus 15-29 years, aHR=5.65(95% CI=2.1-15.1; 40-50 years 
versus 30-39 years, aHR=2.71(95%CI=1.1-). There was no statistical significant differences by gender, occupation, marital status or number of sex partners or baseline CD4 count.
Conclusions: Conclusion: Ongoing HBV transmission demonstrated by this study represents a potential opportunity for vaccine preventive strategies.  The protective effect of 
3TC/FTC adds to the existing benefit of scaling up ART globally. 

564 Long-Term Changes in Liver Fibrosis in HIV and HIV/HBV Infected Nigerians on ART 
Jennifer L. Grant1; Oche Agbaji2; Muazu Muhammad2; Placid Ugoagwu2; McHenry Stephen3; Chloe Thio4; Agaba Patricia2; Robert Murphy5; Claudia Hawkins1  
1Northwestern Univ, Chicago, IL, USA; 2Jos Univ Teaching Hosp, Jos, Nigeria; 3AIDS Prevention Initiative in Nigeria, Ltd, Jos, Nigeria; 4Johns Hopkins Univ, Baltimore, MD, USA; 5Northwestern 
Univ, Feinberg Sch of Med, Chicago, IL, USA 
Background: There are limited longitudinal data on changes in liver fibrosis by transient elastography (TE) in HIV/HBV co-infected patients on HBV active antiretroviral therapy 
(ART) in sub-Saharan Africa. Correlations with HBV DNA levels have also not been performed.
Methods: This is a prospective analysis of ART-naïve, HIV and HIV/HBV co-infected adults (>18) at Jos University Teaching Hospital (JUTH), Nigeria, HIV Care and Treatment Center 
who underwent paired liver stiffness measurement (LSM) by TE at baseline and 36 months after ART initiation. All patients received the combination of either AZT or TDF + 3TC 
or FTC + NNRTI; 94% of HIV/HBV patients received both TDF + FTC. Cutoffs for Metavir scores were 5.9kPa (F2, moderate fibrosis), 7.6 kPa (F3, advanced fibrosis), and 9.4kPa (F4, 
cirrhosis). Multivariate (MV) regression models were constructed to identify factors associated with LSM decline, defined as >1 unit decrease in fibrosis stage from baseline, in all 
patients and HIV/HBV patients alone. 
Results: 99 HIV and 74 HIV/HBV co-infected ART-naïve patients (Table 1) underwent TE between July 2011 and February 2012 and again following ART initiation between July 
2014 and February 2015. After a mean interval of 26.1 (± 10.6) months on ART, a significant decrease in mean LSM occurred in HIV (-0.2kPa, p<0.01) and HIV/HBV patients (-1.9kPa, 
p<0.01). A similar proportion of HIV and HIV/HBV patients had a decline in fibrosis ≥1 stage [15/22 (68%) vs. 28/42 (65%); p=0.81]. 55 (59%) and 48 (65%) of HIV and HIV/HBV 
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patients respectively, achieved HIV RNA < 20 copies/mL and 52 (70%) HIV/HBV co-infected patients achieved HBV DNA < 116 copies/mL (lower limits of detection). In MV analyses, 
after adjusting for baseline LSM and other factors, female sex and higher baseline CD4 T-cell counts/mm3, were associated with LSM decline in all patients [F vs M: OR 3.9, (95% CI 
1.2-13.3); p= 0.03; CD4 T-cell count, p=0.01] and HIV/HBV patients alone [F vs M: OR 9.0, (95% CI 1.6-48.8); p=.01; CD4 T-cell count, p <.01]. In HIV/HBV patients, HBV DNA level and 
HBeAg seropositive status were not associated with LSM decline.  
Conclusions: Fibrosis regression, as measured by TE, appears mainly associated with gender and immune status in HIV and HIV/HBV infected Nigerians. The association between 
higher CD4 counts and LSM declines supports earlier ART initiation in both patient groups. The impact of antiviral treatment and HBV suppression on fibrosis changes requires 
further investigation.

 

565  Changes in Viral Hepatitis Screening Practices Over Time in African HIV Clinics 
Ahuatchi P. Coffie1; Matthias Egger2; Michael Vinikoor3; Marcel Zannou4; Lameck Diero5; Akouda Patassi6; Ponsiano Ocama7; Francois Dabis8; Gilles Wandeler2  
1Prog PACCI, CHU Treichville, Abidjan, Côte d’Ivoire; 2Univ Hosp Bern, Bern, Switzerland; 3Cntr for Infectious Disease Rsr in Zambia, Lusaka, Zambia; 4Cntr de Prise en Charge des Personnes 
Vivant Avec le VIH, CHNU, Cotonou, Benin; 5Moi Univ, Eldoret, Kenya; 6Univ Sylvanus Olympio, Lomé, Togo; 7Makerere Univ Coll of Hlth Scis, Kampala, Uganda; 8INSERM U897, ISPED, Univ de 
Bordeaux, Bordeaux, France 

 

 

Background: There is a major burden of HIV-hepatitis B virus (HBV) co-infection in sub-Saharan Africa and knowledge of HBV status is important to guide optimal selection of ART 
drug regimens. We aimed to describe changes in testing practices related to viral hepatitis over a 3-year period in HIV clinics in sub-Saharan Africa.
Methods: A medical chart review was conducted in 10 large 
urban HIV treatment centers in Côte d’Ivoire (3 sites), Burkina 
Faso, Bénin, Togo, Sénégal, Zambia, Kenya and Uganda (1 
site each). Of the patients who started ART between 2010 
and 2012, 100 per year were randomly selected from each 
clinic. Demographic, clinical and laboratory information 
were collected using a standardized questionnaire with a 
special focus on screening and management of HBV and 
hepatitis C virus (HCV) infections. We examined changes in 
the proportion of patients screened over time and identified 
predictors of testing in multivariable logistic regression 
models including sex, age, region (West, East and Southern 
Africa) and level of education (secondary/high school vs. 
lower).
Results: A total of 2,981 patients were included (median age 
37 years, 64.2% female). Overall, only 471 (15.8%) patients 
had been tested for HBV, increasing over the years (10.4% in 
2010, 14.6% in 2011 and 22.9% in 2012, p<0.001) although 
there were large differences in uptake across countries 
(Figure). Overall, 73 (15.5%, 95% confidence interval [CI]: 
12.3-19.1) were HBsAg-positive. In 86.6% of patients screened, 
the HBsAg assay was the only test implemented, and 70.9% 
of the tests were performed before ART initiation. The 
increase in HBV testing over time was largely due to programmatic changes and only 3.8% of tests were clinically-driven (elevated transaminases). In multivariable analysis, high 
education level (adjusted odds ratio 1.84, CI 1.47-2.30) and region (South vs. West: 1.43, CI 1.04-1.96; East vs. West: CI 1.17, 0.91-1.51) were associated with HBsAg screening. Among 
HBV-infected patients, 59 (80.9%) received tenofovir-containing ART. Only 30 (1.0%) patients were screened for HCV (19 in Senegal) and one of them (3.3%, 95% CI 0.84-17.2) was 
positive.
Conclusions: Conclusion: Between 2010 and 2012, the systematic screening for HBV infection in HIV-positive patients before ART initiation was limited in many African countries 
and differed widely across clinics. The increasing availability of HBsAg rapid tests and tenofovir as part of first-line ART should encourage HIV programs to improve HBV.
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566  Tenofovir and the Incidence of Hepatocellular Carcinoma in HIV/HBV-Coinfected Persons 
Gilles Wandeler1; David Kraus2; Peter Reiss3; Lars Peters4; Francois Dabis5; Jan Fehr6; Marc van der Valk7; Lars Gjaerde4; Fabrice Bonnet8; Andri Rauch9  
1Univ Hosp Bern, Bern, Switzerland; 2Inst of Social and Preventive Med, Univ of Bern, Bern, Switzerland; 3Amsterdam Inst for Global Hlth and Develop, Amsterdam, Netherlands; 4Copenhagen 
HIV Prog, Copenhagen, Denmark; 5INSERM U897, ISPED, Univ de Bordeaux, Bordeaux, France; 6Univ Hosp Zurich, Zurich, Switzerland; 7Academic Med Cntr, Amsterdam, Netherlands; 8Univ 
Hosp Bordeaux, Bordeaux, France; 9Bern Univ Hosp and Univ of Bern, Bern, Switzerland 
Background: Hepatocellular carcinoma (HCC) is a leading cause of death in HIV/hepatitis B virus (HBV)-coinfected patients. Current screening recommendations are based on 
incidence estimates in untreated HBV-infected patients and might be inadequate for HIV/HBV-coinfected individuals on antiretroviral therapy (ART). We explored the impact of 
tenofovir (TDF) on HCC incidence in a large collaboration of HIV cohorts including the Swiss HIV Cohort Study, Athena, EuroSIDA and ANRS CO3 Aquitaine. 
Methods: We included all HBsAg-positive adults with complete ART history available. HCC incidence was described for the full population and compared between sub-groups 
according to the main demographic and clinical characteristics. We defined the cumulative time off TDF (either without any HBV-active ART or including only lamivudine [3TC]) 
as the main HBV therapy exposure variable. A binary variable was created according to the median follow-up (FUP) time on TDF (4 years). Liver cirrhosis was defined according to 
histology or as an AST-to-platelet ratio index (APRI) >1.5. We evaluated the association between cumulative time off TDF and the incidence of HCC using multivariable Poisson 
regression, adjusted for sex, ethnicity, hepatitis C virus (HCV) infection and liver cirrhosis.
Results: Of 3,593 HIV/HBV-coinfected patients included, 587 (16.3%) were female, 1,803 (50.2%) men who have sex with men, 2,876 (80.0%) Caucasians and 835 (23.2%) HCV-
coinfected. Overall, 40.3% of the total FUP time was spent on TDF, 30.6% on 3TC only and 29.1% on ART without HBV-activity. Over 32,644 patient-years (py), 60 individuals (1.7%) 
developed an HCC, resulting in an overall incidence of 1.84 per 1,000 py (95% confidence interval [CI] 1.40-2.37). The incidence of HCC was highest in patients with >4 years of FUP 
off TDF (incidence rate ratio [IRR] 4.04, 95% CI 2.10-7.70) and in those with liver cirrhosis (IRR 3.04, 95% CI 1.83-5.04) (Figure). In adjusted analyses, there was a significant increase 
in the incidence of HCC per year off TDF (adjusted IRR [aIRR] 1.12, 95% CI 1.07-1.17), and patients with cirrhosis remained at higher risk of HCC (aIRR 2.85, 95% CI 1.70-4.79). During 
TDF therapy, the risk of HCC remained stable per additional year of FUP (aIRR 0.96, 95% CI 0.86-1.05).
Conclusions: Approximately 2% of patients developed an HCC over a median follow-up time of 8.4 years. HCC incidence increased with the length of FUP off TDF and was three 
times higher in cirrhotic compared to non-cirrhotic patients.

 

567  Dually Active HIV/HBV Antiretrovirals Protect Against Incident Hepatitis B Infections 
Mohaned Shilaih1; Alex Marzel1; Alexandra L. Calmy2; Katharine Darling3; Manuel Battegay4; Matthias Hoffmann5; Enos Bernasconi6; Alexandra Scherrer7; Huldrych F. Günthard7; Roger 
Kouyos7; for the Swiss HIV Cohort Study  
1Univ Hosp Zurich, Zürich, Switzerland; 2Univ Hosp Geneva, Univ of Geneva, Geneva, Switzerland; 3CHUV, Lausanne, Switzerland; 4Univ Hosp Basel, Basel, Switzerland; 5Kantonsspital St 
Gallen, St Gallen, Switzerland; 6Regional Hosp Lugano, Lugano, Switzerland; 7Univ Hosp Zürich, Zürich, Switzerland 
Background: The prevention of hepatitis B virus (HBV) transmission in HIV infected individuals is important as both viruses share common transmission modes and both have 
detrimental effects on each other’s natural course. Vaccination against HBV remains the mainstay of preventing HBV acquisition both in HIV infected and uninfected patients. 
However owing to HIV’s effect on the immune system, mounting and maintaining a protective immune response against HBV is sometimes unattainable with a success rate 
between 18%-71%. The strength of this study is twofold: (i) the ability to address confounding by condomless sex and (ii) sample size. We hypothesize that dually active 
antiretroviral therapy (DAART) against HBV and HIV (Tenofovir, Lamivudine, and Emtricitabine) has a protective effect against HBV but that the magnitude of the association could 
be confounded by behavioral and immune factors.
Methods: Patients with at least one negative serological marker (HBsAg, AntiHBC, or HBV-DNA) for HBV infection at baseline were included in the analysis. We excluded patients 
with a positive AntiHBs response, and their follow-up time after the first positive AntiHBs test. An incident case was then defined to be the presence of any of HBV serological 
markers following a negative baseline test. Both univariate and multivariate Cox proportional hazard models were utilized, with the outcome variable being an incident case of 
HBV infection and the explanatory variable being the proportion of observation time on DAART.
Results: We included 1826 patients from the Swiss HIV Cohort Study (988 heterosexuals (54%), 226 intravenous drug user (IDU) (12%) and 612 men who have sex with men (MSM) 
(34%)). The total number of incident HBV cases was 180 of which 49% were in MSM. Most patients had only two tests (Median 2, IQR 2-3), and the median time between tests was 
29 months (IQR 12-59).
Both univariable and multivariable analysis show a risk reduction of acquiring HBV for patients on DAART. DAART was associated with a lower HBV hazard ratio 0.4 (95% CI 0.2-0.6). 
DAART association was robust to adjustment (0.3, 0.2-0.5) for condomless sex, √CD4 cell count, and patients’ demographics. Condomless sex (1.4, 1-1.9), belonging to MSM (3.0, 
2.0-4.3) or IDU (4, 2.6-6.5) transmission group were all associated with higher HBV incidence.
Conclusions: Overall, our study suggests that antiretroviral therapy, regardless of CD4 counts, has a strong beneficial public health impact that includes pre-exposure prophylaxis 
of an HBV co-infection.
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568  Alcohol Use, Hepatitis B, and Liver Fibrosis Among HIV-Infected Persons in West Africa 
Antoine Jaquet1; Gilles Wandeler2; Marcellin Nouaman3; Didier Ekouevi4; Judicaël Tine5; Ahuatchi P. Coffie3; Aristophane Tanon6; Moussa Seydi5; Alain Attia7; Francois Dabis1  
1INSERM U897, ISPED, Univ de Bordeaux, Bordeaux, France; 2Univ Hosp Bern, Bern, Switzerland; 3Prog PACCI, CHU Treichville, Abidjan, Côte d’Ivoire; 4INSERM U897, ISPED, Univ de Bordeaux, 
Abidjan, Côte d’Ivoire; 5CHU de Fann, Dakar, Senegal; 6CHU de Treichville, Abidjan, Côte d’Ivoire; 7CHU de Yopougon, Abidjan, Côte d’Ivoire 
Background: Liver diseases represent a leading cause of mortality in people living with HIV (PLWHIV) in industrialized countries. Little is known about liver fibrosis and the 
associated factors among PLWIHV in sub-Saharan Africa.
Methods: A liver fibrosis screening program was undertaken in three HIV referral clinics in Côte d’Ivoire, Senegal and Togo, West Africa. PLWIHIV attending their usual clinic 
appointment and who agreed to the study were consecutively enrolled and underwent a non-invasive assessment of liver fibrosis using both liver stiffness measure (LSM) with 
transient elastography and the aspartate aminotransferase to platelet ratio index (APRI). Significant liver fibrosis (≥F2 METAVIR score) was defined as an LSM ≥7.1 kPa among 
patients with an APRI score ≥0.5. The short alcohol use disorder identification test (AUDIT-c) was administered to identify hazardous alcohol use (AUDIT-c ≥4) and heavy alcohol 
use (AUDIT-c ≥6) based on a 12-point score. All patients were tested for Hepatitis B virus (HBV) surface antigen (HBsAg) using a rapid test (Determine®) and if positive, followed by 
viral load quantification. A multivariate logistic regression model was used to identify factors associated with liver fibrosis using Odds Ratio (OR) with 95% Confidence Interval (CI).
Results: A total of 807 PLWHIV (69.8% women) were included at a median age of 43 years [interquartile range (IQR): 36-50]. Their median CD4 count was 393 cells/mm3 [IQR 234 
– 563] and 682 (84.5%) were on antiretroviral therapy (ART). A significant liver fibrosis was reported in 5.3% (95% CI 3.8–6.7) of participants. At the time of the survey, 76 (9.5%) 
patients reported hazardous alcohol use and 32 (4.0%) heavy alcohol use. Of 74 (9.2%) HBsAg-positive patients, 63 (85.1%) were on ART and among them 37 (58.7%) were on a 
tenofovir (TDF)-based regimen. Among the 26 HBsAg-positive patients with a detectable HBV viral load, those exposed to TDF and/or lamivudine had lower rates of detectable HBV 
viral load (29.0%) compared to unexposed patients (66.6%) (p=0.01). In multivariate analyses, heavy alcohol use [OR=4.5 (95% CI 1.8–11.1)], [Ref. AUDIT-c<4] and HBV infection 
[OR= 2.6 (95% CI 1.1-6.5)] were associated with significant liver fibrosis.
Conclusions: Heavy alcohol use was identified as an important determinant of liver fibrosis among PLWHIV in West Africa. Screening of alcohol use and specific interventions to 
prevent alcohol abuse should be proposed to PLWHIV, along with the recent WHO recommendations to screen for HBV infection.

569  Baseline IL-18 Level Is Associated With HBeAg Seroconversion in HIV/HBV Coinfection 
Yijia Li1; Jing Xie1; Yang Han1; Huanling Wang1; Nidan Wang1; Ting Zhu1; Xiaojing Song1; Yanling Li1; Chloe Thio2; Taisheng Li1  
1Peking Union Med Coll Hosp, Beijing, China; 2Johns Hopkins Univ, Baltimore, MD, USA 
Background: In HIV/HBV co-infected patients, hepatitis B e antigen (HBeAg) seroconversion is associated with lower rates of developing cirrhosis and hepatocellular carcinoma. A 
previous animal study suggests that interleukin-18 (IL-18), a cytokine associated with interferon-γ production and anti-viral defense, inhibits HBV replication. Recent studies also 
find that IL-18 polymorphisms are associated with immune control of HBV in HBV mono-infected patients. However, whether IL-18 is associated with HBeAg seroconversion in HIV/
HBV co-infected patients is unknown.
Methods: We enrolled 35 treatment-naïve, HBeAg positive, HIV/HBV co-infected patients. HBV DNA, HIV RNA, CD4 cell count, HBV surface antigen (HBsAg) quantification 
(qHBsAg), HBeAg quantification (qHBeAg) and IL-18 levels were measured prior to, at 24 and 48 weeks of HBV-active antiretroviral therapy (ART). Primary endpoint was HBeAg 
seroconversion. Multivariate Poisson regression models with robust standard errors were used to determine factors associated with HBeAg seroconversion.
Results: Twenty-one patients received tenofovir (TDF)+ lamivudine (3TC) based ART while 14 patients received 3TC-based ART. Median baseline HBV DNA levels were 8.04 log 
IU/ml (upper limit of detection). After 48 weeks of treatment, 10 patients experienced HBeAg seroconversion. In comparison with non-seroconverters, seroconverters had higher 
median HIV RNA (5.22 vs. 4.58 log copies/ml, P=0.030), lower median qHBsAg (3.97 vs. 4.76 log IU/ml, P=0.011), lower median qHBeAg (1.61 vs. 3.01 log PEIU/ml, P=0.004), and 
marginally higher median IL-18 (511.1 vs. 335.9 pg/ml, P=0.068) prior to ART. In the multivariate regression model, IL-18 levels (RR 5.13 per 1 log pg/ml increase, P=0.004), CD4 cell 
count (RR 1.92 per 100 cells/μl increase, P=0.011), HIV RNA (RR 2.01 per 1 log copy/ml increase, P=0.001) and qHBsAg (RR 0.17 per 1 log IU/ml increase, P=0.012) were significantly 
associated with HBeAg seroconversion. 
Conclusions: In HIV/HBV co-infected patients with HBeAg positivity, high IL-18 levels, CD4 cell count, HIV RNA load, as well as low qHBsAg prior to ART were associated with HBeAg 
seroconversion.

 

570  HBsAg Mutations Correlate With HCC, Affect HBsAg Release, and Favor Cell Proliferation 
Valentina Svicher1; Romina Salpini1; Matteo Surdo1; Nadia Warner2; Michela Pollicita1; Francesca Ceccherini-Silberstein1; Massimo Andreoni3; Mario Angelico3; Stephen Locarnini2; 
Carlo Federico Perno4  
1Univ of Rome Tor Vergata, Rome, Italy; 2Victorian Infectious Diseases Reference Lab, Victoria, Australia; 3Tor Vergata Univ, Rome, Italy; 4Univ of Rome Tor Vergata, Roma, Italy 
Background: To evaluate HBsAg genetic elements associated with HBV-induced liver cancer (HCC) and their impact on cell proliferation.
Methods: This study includes 133 HBV chronically infected patients (pts): 23 with HCC (73.9% HBV genotype D; 26.1% A), and 110 asymptomatic pts as control (72.7% D, 27.3% 
A). HBsAg mutations (detected in plasma samples) are defined according to the reference sequence of each specific genotype. Association of mutations with HCC is assessed by 
Fisher test. HBsAg ultra-deep sequencing (UDPS) is performed for 13 HCC- and in 24 non-HCC pts.HBsAg mutations are introduced into a 1.3x genome-length HBV genotype D. WT 
and mutated clones are transfected into Huh7 cells. Lysates and supernatants are harvested in triplicate daily until day 5 post-transfection, and HBsAg quantified by Alexxis assay. 
Mutations are also introduced into a pIRES II plasmid encoding HBsAg and GFP. Cell cycle is analysed by flow cytometry (DNA propidium iodide-staining) on transfected GFP+ cells 
at day 7 post transfection (4 experiments in triplicate).
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Results: Two HBsAg mutations (alone or in association) significantly correlate with HCC: P203Q (17.4% [4/23] in HCC vs 0.8% [1/110] in non-HCC, P=0.003), S210R (34.8% [8/23] 
in HCC vs 3.6% [4/110] in non-HCC, P<0.001), P203Q+S210R (17.4%[4/23] in HCC vs 0% in non-HCC). They reside in transmembrane C-terminal domain critical for HBsAg secretion. 
By UDPS, the intra-patient prevalence of P203Q and S210R is >50% in 100% and 71.4% of HCC-pts, indicating their selection in the viral population. Conversely, in non-HCC pts 
carrying P203Q and S210R, their intra-patient prevalence exceeds 50% in only 1 patient. In vitro, the presence of P203Q, S210R and P203Q+S210R reduces the ratio of secreted/
intracellular HBsAg compared to wt at each time point (P<0.05), with the strongest decrease observed at 4 days (Ratio:4.4±0.3 for wt; 2.2±0.2 for P203Q; 3.5±0.2 for S210R; 
2.3±0.2 for P203Q+S210R, P=0.05-0.005). By flow cytometry, P203Q and P203Q+S210R significantly correlate with an increased % of cells in the S phase, indicating cell cycle 
progression: P203Q (26±13%) and P203Q+S210R (29±14%) compared to wt (18±9%) (P<0.01).
Conclusions: Key mutations, in C-terminal HBsAg domain, correlate with HBV-related HCC in vivo. They affect HBsAg release and promote cell proliferation in vitro, suggesting their 
potential involvement in HCC development. Their detection may help identifying patients at higher HCC-risk that may deserve intensive liver monitoring, or early anti-HBV therapy.

571  Liver Transplantation in HIV/HBV-Coinfected Patients: A Cohort Study 
Christian Manzardo1; Fernando Aguero2; Miguel Montejo3; Marino Blanes4; Manuel Abradelo5; Santos del Campo6; Lluis Castells7; Antoni Rafecas8; Antoni Rimola1; José M. Miro9; for 
the Spanish Liver Transplantation in HIV-Infected Patients Working Group.  
1Hosp Clinic-IDIBAPS-Univ of Barcelona, Barcelona, Spain; 2Hosp Clínic de Barcelona, Barcelona, Spain; 3Hosp Universitario Cruces, Barakaldo, Spain; 4Hosp Universitari La Fe, Valencia, Spain; 
5Hosp Universitario 12 de Octubre, Madrid, Spain; 6Hosp Ramon y Cajal, Madrid, Spain; 7Hosp Universitario Vall d’Hebron, Barcelona, Spain; 8Hosp de Bellvitge-IDIBELL, Univ of Barcelona, L’ 
Hospitalet de Llobregat, Spain; 9Hosp Clinic-IDIBAPS, Univ de Barcelona, Barcelona, Spain 
Background: Prognosis of HIV/HBV coinfected patients undergoing liver transplantation (LT) has been reported as satisfactory. However, this contention is based on reports 
including small series of patients. This study aims to determine patient and graft survival rates in a larger series of patients with HIV and HBV infection who underwent LT and 
compare them with those observed in HBV-infected LT recipients without HIV infection.
Methods: 271 consecutive HIV-infected patients who underwent LT between 2002 and 2012 and who were followed until December 2014 were matched with 813 LT recipients 
without HIV infection in 22 Spanish institutions. Matched criteria were: same site, age (±12 years), gender, calendar year (±1 year), and LT indication. Those patients with HBV 
infection constitute the present study cohort.
Results: 45 (17%) HIV/HBV-coinfected LT recipients and 135 (17%) HBV-infected patients without HIV infection were included. 37 (82%) HIV-infected and 114 (84%) HIV-
uninfected patients also had HCV infection. 17 (46%) HIV/HBV/HCV-coinfected patients and 107 (95%) of HBV/HCV-coinfected patients had detectable RNA HCV at LT (p<0.001). 
After a median follow-up of 5.8 (IRQ: 3.3-7.5) years, 9 (20%) HIV-infected patients and 46 (34%) HIV- uninfected patients died (p=0.081). The main cause of death was post-LT 
HCV recurrence in both groups (22% each). Patient survival rates (95% CI) at 1, 3, and 5 years for HIV-infected vs.  HIV-uninfected patients were 91% (78-97) vs. 91% (85-95), 87% 
(73-94) vs. 84% (69-92), and 84% (69-92) vs. 76% (67-82), respectively (p=0.079) (Figure). 4 (9%) HIV-infected patients and 12 (9%) HIV uninfected patients underwent liver 
retransplantation. Graft survival rates (95% CI) at 1, 3, and 5 years for HIV-infected vs. HIV-uninfected patients were 87% (73-94) vs. 86% (79-91), 82% (68-91) vs. 73% (65-80), and 
80% (64-89) vs. 70% (61-77), respectively (p=0.065). Detectable serum HCV RNA at LT was the only factor associated with mortality in the whole series (HR 95% CI: 2.42, 1.18-4.95; 
p=0.015).
Conclusions: HIV/HBV-infected patients undergoing LT have a patient and graft survival not different than those in HBV-infected patients without HIV infection. HCV coinfection 
with detectable HCV RNA at LT is associated with a worse outcome.

 

572  Incidence and Risk Factors of Acute Rejection in HIV+ Liver Transplant Recipients 
Christian Manzardo1; Fernando Aguero2; Antoni Rafecas3; Jesús Fortún4; Marino Blanes5; Magdalena Salcedo6; Itxarone Bilbao7; Asunción Moreno1; Antoni Rimola1; José M. Miro8; for 
the Spanish Foundation for AIDS Research and Prevention, Liver Transplantation Investigators  
1Hosp Clinic-IDIBAPS-Univ of Barcelona, Barcelona, Spain; 2Hosp Clínic de Barcelona, Barcelona, Spain; 3Hosp de Bellvitge-IDIBELL, Univ of Barcelona, L’ Hospitalet de Llobregat, Spain; 4Hosp 
Ramon y Cajal, Madrid, Spain; 5Hosp Universitari La Fe, Valencia, Spain; 6Hosp General Universitario Gregorio Marañón, Madrid, Spain; 7Hosp Universitario Vall d’Hebron, Barcelona, Spain; 
8Hosp Clinic-IDIBAPS, Univ de Barcelona, Barcelona, Spain 
Background: HIV-infected liver transplant (LT) recipients seem to have higher rates of acute rejection than recipients without HIV infection. We determined the incidence and risk 
factors of acute rejection in HIV-infected LT recipients in comparison with HIV-uninfected LT recipients
Methods: 271 consecutive HIV infected patients who underwent LT between 2002-2012 were matched with 813 patients without HIV infection (1:3 ratio) who underwent LT 
during the same period in 22 Spanish institutions. Other matched criteria were age (± 12 years), gender, calendar year (± 1 year), and LT indication. All acute rejections were 
biopsy-proven.
Results: After a median follow-up of 4.4 (IQR: 2.1-7.0) years, 85 (36%) HIV-infected and 151 (19%) HIV-uninfected patients developed acute rejection (p<0.001). Cumulative 
incidence of acute rejection (95% CI) at 1, 3, and 5 years in LT recipients with and without HIV infection was 32% (26-38) vs. 16% (14- 19), 33% (27-39) vs. 19% (16-22), and 33% 

Poster Abstracts



CROI 2016 227

Poster Abstracts Abstract Listing

(27-39) vs. 19% (16-22), respectively (p=0.001). The table shows the comparison of characteristics of patients with and without rejection in the whole series of HIV-infected 
and HIV-uninfected patients. HIV infection (HR 95% CI:1.85, 1.40-2.45; p=<0.001) and early calendar period of LT (2002-2007) (HR 95% CI:1.33, 1.02-1.72; p=0.035) were the 
only factors independently associated with acute rejection. Among HIV-infected LT recipients, patients with rejection had a lower MELD score and older donor age compared to 
patients without rejection. HIV-related factors, such as history of opportunistic infections, CD4 cell count, serum HIV detectable viremia at LT or raltegravir-based initial post-LT 
antiretroviral therapy, were not associated with acute rejection. The development of acute rejection did not impact on survival. No significant differences were observed in 
the mortality rate in patients with vs. without acute rejection: 43% vs. 41% in the cohort of HIV-infected patients, and 36% vs. 32% in the cohort of HIV-uninfected patients, 
respectively.
Conclusions: HIV-infected LT recipients have a higher incidence of acute rejection, although the development of acute rejection did not influence the survival. HIV infection was 
an independently associated factor of acute rejection. In the cohort of HIV-infected LT recipients, HIV infection-related factors were not associated with acute rejection

 

573  Retreatment of HCV/HIV-Coinfected Patients Who Failed 12 Weeks of LDV/SOF 
Curtis L. Cooper1; Susanna Naggie2; Michael S. Saag3; Jenny C. Yang4; Luisa M. Stamm4; Hadas Dvory-Sobol4; Philip S. Pang4; John G. McHutchison4; Douglas Dieterich5; Mark 
Sulkowski6  
1Ottawa Hosp - Univ of Ottawa, Ottawa, ON, Canada; 2Duke Univ Sch of Med, Durham, NC, USA; 3Univ of Alabama at Birmingham, Birmingham, AL, USA; 4Gilead Scis, Inc, Foster City, CA, 
USA; 5Mount Sinai Hosp, New York, NY, USA; 6Johns Hopkins Univ, Baltimore, MD, USA 
Background: Ledipasvir/sofosbuvir (LDV/SOF) fixed-dose combination is highly effective and safe for genotype 1 HCV-infected patients with HIV co-infection. Of the 335 HCV/
HIV coinfected patients enrolled in the ION-4 Phase 3 study, 3% relapsed (n=10) after 12 weeks of LDV/SOF treatment. These patients were eligible for a retreatment substudy that 
evaluated the efficacy and safety of LDV/SOF (90 mg/400 mg) plus weight-based RBV for 24 weeks.
Methods: Eligible patients were enrolled within 60 days from the time of confirmed virologic failure. NS5A and NS5B resistance associated variants (RAVs) were evaluated by deep 
sequencing prior to retreatment and at the time of virologic failure post-retreatment. The primary endpoint was SVR12.
Results: Nine of 10 patients were enrolled and completed treatment. All patients were black, IL28B non-CC, HIV suppressed on ARV regimens with a median baseline CD4 count 
of 785 cells/uL (Q1, Q3 = 404, 971). The mean age was 57 years (range 35-65) and most were male (n=7), without cirrhosis (n=7), and had genotype 1a infection (n=7).  The mean 
baseline HCV RNA was 6.2 log10 IU/mL (range 4.4-7.1).  HIV ARV regimens included tenofovir+emtricitabine (TDF+FTC) with either efavirenz (n=7) or raltegravir (n=2). Prior to 
retreatment, 2 patients had no NS5A RAVs and 7 patients had high-level NS5A RAVs detected (see Table). The SOF-specific NS5B RAV S282T was not detected in any patients; 1 
patient had L159F. Overall SVR12 rate was 89% (8/9): 1 patient relapsed. There were no treatment-emergent SAEs.  Fatigue (n=6), cough (n=4), anemia (n=2) and arthralgia (n=2) 
were the most common adverse events. No significant lab abnormalities were observed and creatinine clearance was stable on treatment. No patient had confirmed HIV virologic 
rebound (HIV-1 RNA≥400 copies/mL).
Conclusions: Ledipasvir/sofosbuvir with ribavirin for 24 weeks was well tolerated and demonstrated that successful retreatment is possible in the majority of these genotype 
1-infected, NS5A-experienced HCV/HIV co-infected patients.
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574  TURQUOISE-I Part 1b: Ombitasvir/Paritaprevir/r+Dasabuvir+RBV for HCV/HIV Coinfection 
David L. Wyles1; Michael S. Saag2; Roger Trinh3; Jacob Lalezari4; Oluwatoyin Adeyemi5; Laveeza Bhatti6; Amit Khatri3; Yiran B. Hu3; Nancy S. Shulman3; Peter Ruane7  
1Univ of California San Diego, San Diego, CA, USA; 2Univ of Alabama at Birmingham, Birmingham, AL, USA; 3AbbVie Inc, North Chicago, IL, USA; 4Quest Clinical Rsr, San Francisco, CA, USA; 
5Ruth M. Rothstein CORE Cntr, Chicago, IL, USA; 6AIDS Hlthcare Fndn, Beverly Hills, CA, USA; 7Peter J Ruane MD, Inc, Los Angeles, CA, USA 
Background: The 3 direct-acting antiviral (DAA; 3D) regimen of ombitasvir/paritaprevir/ritonavir (OBV/PTV/r; PTV identified by AbbVie and Enanta) with dasabuvir (DSV) 
± ribavirin (RBV) is approved in the US and EU for hepatitis C virus (HCV) genotype 1 (GT1) in patients with HIV-1 co-infection. In healthy volunteers, co-administration 
of 3D+darunavir (DRV) did not significantly change DAA exposures; however, DRV Ctrough levels were 48% and 43% lower with once and twice daily (QD and BID) DRV co-
administration, respectively. To assess the clinical significance of co-administration, Part 1b of TURQUOISE-I evaluates efficacy and safety of 3D+RBV in patients with HCV GT1/
HIV-1 co-infection on stable DRV-containing antiretroviral therapy (ART). 
Methods: Eligible patients were HCV treatment-naïve/interferon-experienced, had CD4+ count ≥200cells/mm3 or ≥14%, and plasma HIV-1 RNA suppression on stable QD DRV-
containing ART at screening. Patients were randomized to maintain DRV 800mg QD or switch to DRV 600mg BID during a pre-treatment period. All patients received 3D+RBV for 12 
weeks. Virologic response and safety from a data cut on 23Sept2015 are reported in this abstract.   
Results: Twenty-two patients were enrolled: 77% male, 41% identified as black race, 27% as Hispanic ethnicity, 68% HCV GT1a-infected, and 18% with cirrhosis. All patients with 
available data achieved sustained virologic response (HCV RNA <25IU/mL) at post-treatment weeks 4 (17/17) and 12 (13/13). No DAA-related severe or serious adverse events (AEs) 
or AEs leading to discontinuation were reported. The most common AEs (>15% of patients) were fatigue (36%), hemoglobin decreased (23%), irritability (23%), and nausea (18%). 
Intensive pharmacokinetic evaluations revealed that co-administration of DRV and 3D+RBV resulted in minimal impact on DRV Cmax and AUC; however, DRV Ctrough levels were 53% 
and 29% lower with DRV QD and BID, respectively. All but one patient with available data (DRV BID arm) had HIV-1 RNA suppression at end of treatment based on the FDA snapshot 
algorithm (single HIV-1 RNA of 64copies/mL), though this patient maintained HIV-1 RNA <40copies/mL at all other visits. No patient experienced plasma HIV-1 RNA >200 copies/
mL during the treatment period.
Conclusions: Patients with HCV GT1/HIV-1 co-infection on stable DRV-containing ART achieve high SVR rates while maintaining plasma HIV-1 RNA suppression. Despite changes in 
DRV exposures, episodes of intermittent HIV-1 viremia were infrequent during the study.

 

575  NS5A and NS5B Minor Variant Analyses in HCV/HIV Patients Failing Treatment With DCV/SOF 
Dennis Hernandez1; Saumya Pant2; Nannan Zhou1; Fiona McPhee1  
1Bristol-Myers Squibb, Wallingford, CT, USA; 2Bristol-Myers Squibb, Princeton, NJ, USA 
Background: ALLY-2 was a phase 3 study of daclatasvir (DCV) plus sofosbuvir (SOF) for 12 or 8 weeks in patients with HIV/HCV coinfection. Thirteen patients in ALLY-2 experienced 
relapse; 2 in the 12-week and 11 in the 8-week group. Emergent drug-resistant variants were mostly not detected in the 8-week group by standard sequencing methods. We 
assessed the presence of minor variants among the 13 patients who experienced relapse.
Methods: Plasma samples drawn at baseline and relapse from the 13 HCV/HIV coinfected patients who relapsed were prepared for next-generation sequencing (NGS) of the HCV 
NS5A and NS5B regions using the Illumina MiSeq sequencing platform at DDL Diagnostic Laboratories (NL). NS5A amino acids 28, 29, 30, 31, 32, 58, 62, 92, and 93 and NS5B amino 
acids 61, 112, 159, 237, 282, 320, 321, and 473 were monitored using NGS (sensitivity cut-off 1%) and results compared with standard direct sequencing (DS; sensitivity cut-off 
25%).
Results: NS5A NGS and DS results were concordant at failure for both patients (both genotype [GT]1a) who relapsed after 12 weeks of DCV/SOF treatment (Table). Of these 2 
patients, 1 had minor variants (M28V [1.1%], E62D [16.9%]) at baseline that were not observed at failure with emergent NS5A-Q30R. The other patient had NS5A-Y93N at baseline 
that was enriched with emergent NS5B-L159F and the minor variant NS5B-E237G. Eight of the 11 patients failing 8 weeks of treatment (5/8 GT1a, 1/1 GT1b, 1/1 GT2, 1/1 GT3) had 
no pre-existing or emergent minor variants to NS5A, however 1 of the GT1a patients had NS5B-D61G (1.6%) emerge (Table). Three patients (all GT1a) had minor NS5A variants 
emerge (Q30R [2.1%] or M28T [5.4%] and L31M [1.1%] or Y93C [1.0%]). The patient with Y93C also had M28L (1.9%) at baseline that was not detected at failure. No NS5B RAVs were 
detected in these 3 patients. For the single patient in the 8-week group with previously reported emergent NS5A-Q30E by DS, no minor variants to NS5A or NS5B emerged. For 
patients with emergent minor variants to NS5A, these will be further monitored to assess decay.
Conclusions: In ALLY-2, there was no impact of baseline NS5A or NS5B minor variants on response as these variants were not enriched at failure.
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576  Safety and Tolerability of Elbasvir/Grazoprevir in Chronic Hepatitis C Infection 
Mark S. Sulkowski1; Geoffrey M. Dusheiko2; Michael Manns3; John M. Vierling4; Rajender Reddy5; Paul Kwo6; Eric Lawitz7; Janice Wahl8; Barbara Haber8  
1Johns Hopkins Univ, Baltimore, MD, USA; 2Royal Free Hosp Univ Coll London, London, UK; 3Medizinische Hochschule Hannover, Hannover, Germany; 4Baylor Coll of Med, Houston, TX, USA; 
5Hosp of the Univ of Pennsylvania, Philadelphia, PA, USA; 6Indiana Univ Sch of Med, Indianapolis, IN, USA; 7Texas Liver Inst, San Antonio, TX, USA; 8Merck & Co, Inc, Kenilworth, NJ, USA 
Background: In phase 2-3 studies, treatment with elbasvir (EBR) 50 mg/grazoprevir (GZR) 100 mg ± ribavirin (RBV) resulted in high rates of sustained virologic response (SVR) in 
hepatitis C virus (HCV)-infected patients, including those with compensated cirrhosis. The purpose of this analysis was to define the overall safety profile of EBR/GZR given for 8, 
12, 16, or 18 weeks in these studies.
Methods: Clinical adverse events (AEs) and laboratory abnormalities reported on therapy, or within 14 days of end of treatment, were compared in 1795 patients, of whom 1033 
received EBR/GZR without RBV, 657 received EBR/GZR with RBV, and 105 received placebo.
Results: A diverse population was enrolled: 61% were male and 13% were black/African American; mean age was 52.6 years (11% ≥65 years); 27% had compensated cirrhosis; 
and 18% were HIV/HCV coinfected. The overall safety profiles of EBR/GZR (without RBV) and placebo were comparable (Table). The addition of RBV was associated with more 
AEs. Among patients who received EBR/GZR, there were 3 deaths (ventricular arrhythmia, strangulated hernia, motor vehicle accident); all 3 were unrelated to study medication. 
No patients who received placebo died. The frequency of adverse events was not associated with sex, age, presence of cirrhosis, or HIV/HCV coinfection. Late serum alanine 
aminotransferase (ALT) elevations (defined as >5× upper limit of normal, in patients who had normal ALT values between treatment week [TW] 2-4) were noted in 0.8% of 
patients, generally at/after TW8. These were typically asymptomatic, resolving with continued therapy, scheduled end of therapy, or (in 3/1690, 0.18%) a protocol-mandated stop 
of therapy, and they were not associated with hyperbilirubinemia.
Conclusions: EBR/GZR ± RBV was generally well tolerated in a large, diverse patient population with a low serious AE rate. Fewer discontinuations due to AEs and overall 
improved tolerability with lower reductions in hemoglobin and lower elevations in total bilirubin were demonstrated in the RBV-free cohort. ALT elevations occurring late in the 
course of therapy were infrequent and not clinically significant.
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577  HCV Resistance to Daclatasvir/Sofosbuvir Across Different Genotypes in the Real Life 
Slim Fourati1; Christophe Hezode1; Alexandre Soulier1; Lila Poiteau1; Marion Lavert1; Christophe Rodriguez2; Stephane Chevaliez1; Jean-Michel Pawlotsky1  
1INSERM U955, Créteil, France; 2Inst Mondor de Recherche Biomédicale INSERM U955, Créteil, France 
Background: The impact of preexisting HCV NS5A and/or NS5B resistance-associated variants (RAVs) on the response to daclatasvir (DCV) in combination with sofosbuvir (SOF) 
is unknown in the “real life” clinical setting. We studied the impact of preexisting substitutions at RAV positions on treatment outcomes in a cohort of patients infected with HCV 
genotypes (GT) 1a, 1b, 3 and 4 receiving SOF plus DCV without ribavirin for 12 weeks.
Methods: Population sequencing of the NS5A and NS5B genes was performed prior to SOF/DCV treatment in 177 patients (GT 1a, n=44; GT1b, n=63; GT3, n=29; GT4, n=41) and at 
treatment failure (relapse) in 8 patients who did not achieve SVR12. NS5A sequences were examined at 9 known RAV positions in domain I (residues 28, 29, 30, 31, 32, 58, 62, 92 and 
93), while NS5B sequences were examined at 5 known RAV positions (159, 282, 316, 320, 321).
Results: Prior to treatment, NS5A RAVs were detected at a frequency of 9% in GT1a-, 32% in GT1b-, 21% in GT3- and 10% in GT4-infected patients. The most frequent RAVs were 
Y93H in GT1b (11%) and GT3 (3.5%), and L28M in GT4 (10%). No NS5B S282T, L320F or V321A variants were detected, while L159F was found in 12% of GT1b patients at baseline. 
C316N and C316H were detected in GT1b patients (20% and 2%, respectively) and in GT4 patients (5% and 2%, respectively). RAVs frequency at baseline did not differ between 
patients with and without cirrhosis. Post-treatment relapse occurred in 8 patients, including 5 infected with GT3. Virological failure tended to be more frequent when an NS5A 
Y93H substitution was present at baseline (p=0.067). All relapse patients harbored dominant NS5A RAVs post-treatment, with Y93H present in all GT3-infected subjects failing 
treatment. In addition, a so far undescribed NS5A amino-acid substitution (H85Y) was detected in a GT3-infected patient at relapse.
Conclusions: The prevalence of NS5A RAVs at baseline varied considerably across genotypes 1a, 1b, 3 and 4. Depending on the genotype, natural polymorphisms in NS5A (e.g. 
Y93H) differentially influence virological outcomes. A new amino acid substitution, H85Y, was selected in the NS5A region by SOF/DCV treatment. Real-life assessment will be key 
to better understand the mechanisms of HCV resistance and its role in interferon-free treatment failures.

578  Polymorphisms at Codon 28 of HCV NS5A Impact NS5A Inhibitor Susceptibility 
Alicia Newton; Arne Frantzell; Christos Petropoulos; Wei Huang  
Monogram BioScis, South San Francisco, CA, USA 
Background: Amino acid substitutions at position 28 of NS5A in HCV genotype 1a (GT1a) represent a major resistance pathway to ledipasvir (LDV), ombitasvir (OBV) and 
daclatasvir (DCV). GT1a and GT1b viruses are polymorphic at position 28: methionine (M) is most common in GT1a whereas leucine (L) predominates in GT1b. To investigate the 
impact of amino acid 28 polymorphisms on NS5A drug susceptibility, we evaluated replicons containing M28 or L28 substitutions alone and in combination with NS5A drug 
resistance associated mutations (RAMs) at positions 30, 31 and 93.
Methods: A panel of replicons containing M28 or L28 substitutions alone, and in combination with RAMs at positions 30, 31 and 93 was constructed using H77 (GT1a) and Con1 
(GT1b) NS5A sequences. NS5A drug susceptibility (fold change in IC50, FC) relative to the parental reference replicon was determined using a luciferase-reporter replicon assay. 
Results: The introduction of an L28M substitution to the GT1b NS5A sequence conferred subtle or no reductions in susceptibility to LDV, OBV and DCV (FC=1.0 to 2.5). L28M in 
combination with one additional NS5A RAM notably reduced susceptibility relative to the RAM alone: L28M+L31M vs. L31M (FC: LDV=165, 4.5; OBV=2.4, 0.9; DCV=6.7, 1.5), 
L28M+Y93H vs. Y93H (FC: LDV=12597, 368; OBV=1371, 125; DCV=188, 8). The introduction of an M28L substitution to the GT1a NS5A sequence subtly increases susceptibility to 
LDV, OBV and DCV (FC=0.2 to 0.8). M28L in combination with one additional RAM notably increased susceptibility compared to the RAM alone: M28L+Q30R vs. Q30R (FC: LDV=1.4, 
477; OBV=14, 4115; DCV=1.2, 298), M28L+Q30H vs. Q30H (FC: LDV=0.7, 269; OBV=0.5, 4.8; DCV=1.3, 567), M28L+L31M vs. L31M (FC: LDV=2.1, 187; OBV=0.4, 2.3; DCV=1.4, 132), 
M28L+Y93H vs. Y93H (FC: LDV=250, 813; OBV=1770, 47582; DCV=74, 1059). 
Conclusions: This study demonstrated that the M/L polymorphism at position 28 of NS5A differentially impacts the susceptibility of HCV GT1a and GT1b to NS5A inhibitors. 
The introduction of RAMs at positions 30, 31 or 93 conferred larger reductions in NS5A drug susceptibility in the context of the M28 substitution in GT1a compared to the L28 
substitution in GT1b. These findings explain, in part, why GT1a viruses containing NS5A RAMs display larger reductions in NS5A drug susceptibility versus comparable GT1b viruses, 
which in turn may explain the less favorable treatment responses of GT1a HCV infected individuals treated with NS5A inhibitors.

579  Genotypic and Phenotypic Characterization of Clinical HCV NS5A Drug Resistance 
Wei Huang; Alicia Newton; Arne Frantzell; Jennifer Cook; Dongmei Yang; Joseph M. Volpe; Charles M. Walworth; Jeannette M. Whitcomb; Jacqueline D. Reeves; Christos Petropoulos  
Monogram BioScis, South San Francisco, CA, USA 
Background: Treatment regimens containing the NS5A inhibitors (NS5AI) ledipasvir (LDV) and ombitasvir (OBV) are approved for the treatment of HCV genotype 1 (GT1) infection. 
Overall, GT1b infected individuals have better treatment responses to NS5AI-containing regimens than GT1a infected individuals. Previous studies have demonstrated that the 
presence of NS5AI resistance-associated variants (RAVs) may impact treatment outcome. We characterized the prevalence of NS5A RAVs and NS5AI susceptibility of samples 
submitted for routine NS5AI resistance testing.
Methods: The entire NS5A region was amplified from 564 GT1 (1a=442, 1b=122) samples submitted for routine drug resistance testing. NS5A sequencing was performed using 
the Illumina MiSeq platform. NS5AI RAVs at positions 28, 30, 31, 58 and 93, detected at ≥10%, were included in the analysis. Replicons containing clinical NS5A sequences, or site-
directed mutations (SDMs), were evaluated for susceptibility to LDV and OBV using a luciferase-reporter assay.
Results: NS5AI RAVs were identified in 113/442 (25.6%) GT1a viruses: M28A/T/V=34 (7.7%), Q30E/H/K/L/N/R/S/T/Y=53 (12.0%), L31M/V=24 (5.4%), H58D=7 (1.6%), and 
Y93C/F/H/N/S=38 (8.6%). Of these, 76/113 (67.2%) harbored a single RAV and 37 (32.7%) had >1 RAV. NS5A RAVs were identified in 41/122 (33.6%) GT1b viruses: L31I/M/V=18 
(14.8%), Y93H=33 (27.0%). Of these, 31/41 (75.6%) harbored a single RAV and 10 (24.3%) had >1 RAV. Replicons with SDMs at position 28, 30, 31, 58 and 93, or NS5A regions from 
clinical samples with RAVs, exhibited large reductions in susceptibility to LDV and/or OBV. Reductions in susceptibility varied by subtype, RAV position, RAV amino acid substitution 
and NS5A inhibitor. GT1a viruses with RAVs generally exhibited larger reductions in NS5AI susceptibility than GT1b viruses. The GT1b Y93H mutation had a large impact on NS5AI 
susceptibility, conferring 367- and 125-fold reductions in LDV and OBV susceptibility, respectively.
Conclusions: We observed a similar prevalence of NS5AI RAVs among GT1a and GT1b viruses submitted for routine resistance testing. GT1a viruses had a broader array of RAVs and 
generally exhibited larger reductions in NS5AI susceptibility than GT1b viruses. RAVs among GT1b viruses were limited to positions 31 and 93. Y93H was the most common GT1b 
variant observed and conferred marked resistance to NS5AI. This study illustrates the potential utility of profiling NS5AI resistance in clinical treatment settings.

580  Resistance Associated Variants: Data From the NIAID SYNERGY Trial 
Eleanor M. Wilson1; Sarah Kattakuzhy2; Hongmei Mo3; Anuoluwapo Osinusi3; Henry Masur4; Anita Kohli5; Shyam Kottilil6  
1Inst of Human Virology, Baltimore, MD, USA; 2Inst of Human Virology, Bethesda, MD, USA; 3Gilead Scis, Inc, Foster City, CA, USA; 4NIH, Bethesda, MD, USA; 5Dignity Hlth, St. Joseph’s Hosp, 
Phoenix, AZ, USA; 6Univ of Maryland Med Cntr, Baltimore, MD, USA 
Background: Treatment of chronic hepatitis C (HCV) has rapidly evolved from modestly-effective interferon-based regimens to highly effective, all oral, interferon-free directly 
acting antiviral (DAA) therapy. While DAAs are increasingly used for treatment of HCV worldwide, the impact of emerging resistance is largely unknown. In this study, we evaluated 
the role of baseline, treatment-emergent and treatment-enriched resistance associated variants of HCV on sustained virologic response (SVR) at initial, short-duration, all oral DAA 
treatment and at re-treatment with a second DAA only regimen for patients who failed initial therapy.
Methods: NIAID SYNERGY is an innovative 8 arm clinical trial that treated over 200 hepatitis C patients with varying sofosbuvir(SOF)-based DAA regimens (Figure 1). Deep 
sequencing was performed on plasma at baseline on all patients, at the time of relapse in patients failing therapy, and prior to retreatment, when appropriate. RAVS were classified 
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as baseline, treatment-enriched (those increasing in proportion to wild type from baseline to relapse) and treatment-emergent (those which were not present at baseline). 
Correlation analysis was performed between RAVs and sustained virologic response (SVR).
Results: For treatment naïve patients, pre-treatment RAVs did not predict SVR in patients who received at least 6 weeks of DAA therapy (SYNERGY A, B, C, E, F). Similarly, no 
association was observed between baseline RAVs and SVR among  treatment-experienced patients and those with advanced liver fibrosis (SYNERGY F) treated for 6 weeks 
(P=0.69). For patients receiving ultra short duration therapy (4 weeks), regardless of liver fibrosis, high level RAVs (conferring > 20 fold resistance) present prior to treatment 
were associated with relapse (SYNERGY G/H, P=0.03). However, when these relapsed patients were retreated with SOF and ledipasvir (LDV) for 12 weeks (85% of those previously 
treated with LDV/SOF had high level NS5A RAVs prior to retreatment), 91% achieved SVR (SYNERGY D).
Conclusions: HCV NS5A RAVs do not predict relapse when using sofosbuvir-based treatment for at least 6 weeks or during re-treatment with standard 12 week regimens of LDV/
SOF. RAVs do appear to impact treatment response when treating with ultra-short, 4 week duration therapies. 

 

581  Efficacy and Safety of Sofosbuvir-Based Regimens in Clinical Practice 
Adeel A. Butt1; Peng Yan2; Obaid Shaikh3; Raymond T. Chung4; Kenneth E. Sherman5; for the ERCHIVES Study Group  
1Hamad Hlthcare Quality Inst, Doha, Qatar; 2VA Pittsburgh Hlthcare System, Pittsburgh, PA, USA; 3Univ of Pittsburgh, Pittsburgh, PA, USA; 4Harvard Med Sch, Boston, MA, USA; 5Univ of 
Cincinnati, Cincinnati, OH, USA 
Background: With recent approvals of multiple directing acting antiviral agents for treatment of HCV, it is important to validate and compare their efficacy in real-world settings. 
We compared the sustained virologic response rates (SVR), and hematologic toxicity  among sofosbuvir vs. boceprevir treated persons.
Methods: We used ERCHIVES (Electronically Retrieved Cohort of HCV infected Veterans) to identify HCV infected persons initiated on sofosbuvir- or boceprevir-based regimens. We 
excluded persons with HIV, positive hepatitis B surface antigen, hepatocellular carcinoma and missing HCV RNA.
Results: Among 2,282 sofosbuvir and 1,688 boceprevir treated persons meeting the inclusion criteria, sofosbuvir-treated persons were older, more likely to be White, had higher 
body mass index, were more likely to have cirrhosis, diabetes, chronic kidney disease and higher HCV RNA at baseline. Overall SVR rates were 89% for the sofosbuvir group vs. 71% 
for the boceprevir group (P<0.001). Sofosbuvir-treated persons had higher SVR rates regardless of prior treatment status or presence of cirrhosis (P<0.001).  (Table) Black race, 
diabetes, higher baseline HCV RNA and anemia predicted a lower SVR in boceprevir treated persons but were not associated with SVR in sofosbuvir treated persons. Presence of 
cirrhosis at baseline was associated with a lower SVR in both groups. Statin use was associated with a higher SVR in both groups, though the effect size was twice in the sofosbuvir 
group. On treatment grade 3/4 anemia (1.8% vs. 6.1%), thrombocytopenia (6.7% vs. 13.3%) and neutropenia (2.8% vs. 23.3%) were significantly less frequent among sofosbuvir- 
vs. boceprevir-treated persons (P<0.01 for all comparisons).
Conclusions: Sofosbuvir-based regimens are more often being prescribed in persons traditionally considered to have clinical factors associated with lower SVR. Despite that, 
sofosbuvir-based regimens in clinical practice are associated with higher SVR rates and lower rates of grade3/4 hematologic adverse events compared with boceprevir-based 
regimens. 
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582  Response to DAA-Based Regimens in HIV-HCV Coinfected Patients in Real Life, France 
Lionel Piroth1; Linda Wittkop2; Karine LaCombe3; Eric Rosenthal4; Camille Gilbert5; Patrizia Carrieri6; Francois Dabis7; Philippe Sogni8; Dominique Salmon-Ceron8; for the ANRS CO13 
HEPAVIH Study Group  
1CHU Dijon, Dijon, France; 2CHU de Bordeaux, Bordeaux, France; 3Sorbonne Univs, Paris, France; 4CHU Nice, Nice, France; 5INSERM, Bordeaux, France; 6INSERM, Marseille, France; 7INSERM 
U897, ISPED, Univ de Bordeaux, Bordeaux, France; 8INSERM-APHP, Hosp Cochin, Paris, France 
Background: Several new oral direct active agent (DAA)-based regimens are available in France for HCV-HIV co-infected patients. We report on efficacy and safety of DAA-based 
regimen in real-life settings.
Methods: HIV-HCV co-infected patients enrolled in the French nationwide ANRS CO13 HEPAVIH cohort were included in this analysis if an oral DAA-based regimen without peg-
interferon was initiated before March 1st 2015 (3-month regimen) or before December 1st 2014 (6-month regimen) and if the patients had sufficient follow-up data to evaluate 
DAA efficacy. Treatment success was defined as an undetectable HCV-RNA (<15 UI/mL) at 12 weeks or thereafter (SVR12). Patients with premature treatment stops, detectable 
HCV-RNA and those who died during treatment were considered as treatment failures.
Results: We included 171 patients in 23 clinics with a median age of 53 years (IQR: 50-56), 78% men and 98% on antiretroviral therapy. HIV viral load was <50 copies/mL in 86% 
and median CD4 was 520 cells/mm3 (IQR: 319-730). Seventy-three percent of the patients were cirrhotic, and 70% had failed previous anti-HCV treatment. HCV genotype (Gt) 
distribution was as follows: Gt1, 62%; Gt2, 2%; Gt3, 14%; Gt4, 22%. Overall, we observed SVR12 in 92% of patients (95% CI: 86-97): 92% (CI: 87-97) in cirrhotic and 91% (CI: 83-99) 
in non-cirrhotic patients. Frequencies of DAA regimen prescribed and corresponding SVR12 are presented in table 1. In a subgroup analysis of 90 cirrhotic patients receiving a 
regimen without ribavirin, SVR12 for 12 or 24 weeks of treatment were 91% (CI: 71-99) and 93% (CI: 84-98), respectively. Furthermore, in cirrhotic patients receiving a DAA regimen 
with ribavirin for 12 and 24 weeks, SVR12 rates were 83 (CI: 36-99) and 93% (CI: 77-99), respectively. Of 14 patients with treatment failure, there were 12 relapses, one premature 
stop for adverse event and one death. Patients with treatment failure had a median age of 55 years (IQR: 53-58), were mainly men (86%); nine of them were Gt1, three Gt3 and two 
Gt 4; 71% were cirrhotic. Treatment duration was 24 weeks in 8 of these patients and 12 weeks for the remaining 6 patients.
Conclusions: In this real-life prospective French nationwide cohort of HIV-HCV co-infected patients, oral-DAA based regimens showed high efficacy and excellent tolerability. In 
cirrhotic patients neither a longer duration of treatment nor the addition of ribavirin seemed to have an impact on treatment response.

Table 1: Frequencies of prescribed DAA regimens and SVR12, ANRS CO13 
HEPAVIH 
 
 n (%) SVR12, % (95% CI) 
SOF+DCV+/-Riba 117 (68) 93 (87-96) 
SOF+LDV+/-Riba 15 (9) 87 (62-96) 
SOF+Riba 26 (15) 88 (74-96) 
SOF+SMV+/-Riba 13 (8) 92 (67-99) 
 
Legend: DCV: daclatasvir; LDV: ledipasvir; RIBA: ribavirin; SOF: sofosbuvir; SMV: 
simeprevir; SVR12: sustained virological response 12 weeks after treatment 
stop; CI: confidence interval. 
 

 

583  Multidisciplinary Approach for the Treatment of 1155 HCV/HCV-HIV Coinfected Patients 
Isabelle Poizot-Martin1; Albert Darque2; Isabelle Ravaux3; Amélie Ménard3; Catherine Dhiver3; Christelle Tomei3; Sylvie Brégigeon1; Marc Bourlière4; Isabelle Portal5; Danielle Botta-
Fridlund5  
1APHM Hosp Sainte-Marguerite, Marseille, France; 2Pharmacie CHU Conception, Assistance Publique Hôpitaux de Marseille, Marseille, France; 3Inst Hospo Universitaire Méditerranée 
Infection, Marseille, France; 4Hosp St Joseph, Marseille, France; 5CHU Timone, AP-HM, Marseille, France 
Background: The cost of the new direct-acting antivirals (DAA) against chronic hepatitis C viral infection led the French government to condition their reimbursement to the 
validation of treatment by a multidisciplinary committee serving in one of the 34 national hepatitis reference centers. This organization allows data concentration on regional 
scales. We report data and real life efficacy of a large cohort of patients treated by DAAs in south of France.
Methods: Analysis included all treatments by DAAs since their approval. Clinical and biological data were collected from March 2014 to July 2015, using a computerized form 
respecting patient’s anonymity. Physicians were to fill the form to get authorization from hepatitis reference center to start DAA-based treatment.
Results: 113 physicians filled out a total of 1155 forms corresponding to 809 men (70%) and 346 women (30%), aging in average 57 ± 10 and 64 ± 12 years, respectively.
508 patients (44%) were treatment-naive and 647 (56%) were pre-treated (76% Peg-IFN+ribavirin, 16% Peg-IFN+ribavirine+protease inhibitor, and 8% DAA)
266 patients (23%) were HIV-coinfected, and 104 patients (9%) had received or were waiting for liver transplantation.
In HIV-coinfected patients, 59% had genotype (G) 1 (36% 1a, 8% 1b) and 23% had G4. In HCV mono infected patients, 68% had G1 (27% 1a, 26% 1b) and 9% had G4. G3 repartition 
was comparable in both populations (17% and 16%, respectively)
HIV-coinfected patients were treated at earlier fibrosis stages compared to HCV mono infected (F0-F2: 9% vs 23%; F3: 35% vs 23%; F4: 56% vs 54%, for mono and coinfected 
patients, respectively).
95% of genotypes 1 and 4 were treated during 12 weeks with sofosbuvir+ledipasvir (63%), sofosbuvir+simeprevir (12%), ombitasvir+paritaprevir/r+dasabuvir (10%), or 
sofosbuvir+ledipasvir+ribavirin (8%).
In G3, duration of treatment was 12 weeks for 75%, and 24 weeks for 25%. Among 12-week treatment, sofosbuvir+daclatasvir and sofosbuvir+ledipasvir+ribavirin accounted for 
56% and 26%, respectively. In 24-week treatment, sofosbuvir+daclatasvir with or without ribavirin represented 74% of the associations.
Overall sustained virologic response (SVR) rates 4 and 12 weeks after treatment completion were 92% and 92%, respectively.
Conclusions: This organization permitted harmonization of treatment by DAAs, in accordance with expert’s recommendations and financial issues. It also permitted to follow a 
cohort of patients in real life reaching SVR rates comparable to those of clinical studies.
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584  Directly Acting Agents Against HCV Results From the German Hepatitis C Cohort (GECCO) 
Stefan Christensen1; Stefan Mauss2; Dietrich Hueppe3; Thomas Lutz4; Knud Schewe5; Jürgen K. Rockstroh6; Axel Baumgarten7; Karl Georg Simon8; Heiner Busch1; Patrick Ingiliz7  
1Cntr for Interdisciplinary Med, Muenster, Germany; 2Cntr for HIV and Hepatogastroenterology, Duesseldorf, Germany; 3Practice for Gastroenterology Herne, Herne, Germany; 
4Infektiologikum, Frankfurt/Main, Frankfurt, Germany; 5ICH Hamburg, Hamburg, Germany; 6Medizinische Univsklinik, Bonn, Germany; 7Med Cntr for Infectious Diseases, Berlin, Germany; 
8Practice for Gastroenterology Leverkusen, Leverkusen, Germany 
Background: Since 2014, several directly acting agents (DAA) have been approved for therapy of chronic hepatitis C virus (HCV) infection in Europe. Henceforward, interferon–
free regimens have become standard-of-care in Germany. Recently shortening therapy to 8 weeks was introduced for sofosbuvir (SOF) and ledipasvir (LDV). Here, we report data 
from the German hepatitis C cohort (GECCO).
Methods: The GECCO cohort is a multicenter cohort from 8 sites in Germany. All patients starting on the following DAAs were included in the analysis: SOF/pegylated interferon 
(PegIFN)/ribavirin (RBV); SOF/RBV; SOF/simeprevir (SMV); SOF/daclatasvir (DCV) +/- RBV; SOF/ledipasvir (LDV) +/-RBV; paritaprevir/ritonavir)/ombitasvir/dasabuvir (3D)+/-RBV. A 
particular interest was given to patients treated for 8 weeks with SOF/LDV. All GECCO patients are part of the German hepatitis C registry.
Results: Up to now, 1157 patients were included into the cohort, 65% were male, and the mean age was 53 years. 282 (24.4%) were HIV-HCV coinfected with a median CD4 cell 
count of 608/mm3 (IQR 403-765). The HCV genotype (GT) distribution was as follows: 841 (73%) GT 1, 49 (4.4%) GT 2, 188 (16%) GT 3, 74 (6.3%) GT4. 
The SVR12 (ITT) rates were: GT1: 89%, GT2: 87%, GT3: 81%, GT4: 79%, but only 6% of failures were related to relapse. HIVHCV-coinfected patients responded as well as HCV 
monoinfected patients (83% vs 81%, p=ns). 
In patients with genotype 1 and 4, SVR12 rates were significantly lower in patients with liver cirrhosis than without cirrhosis (75% vs 89%, p=0.02).  3 hepatic decompensations 
and 3 deaths occurred. 3 reinfections after SVR were documented within the observational period. 
132 (127 GT 1 and 5 GT 4) patients were treated with SOF/LDV for 8 weeks: 19% of the patients had been unsuccessfully treated before, mainly with dual therapy consisting of 
pegylated interferon and ribavirin. 17% were HIV coinfected. Post-treatment week 12 has been reached by 92 patients so far, only 2 patients relapsed (SVR =98%).
Conclusions: DAA-based treatments are highly effective in real-life in HCV-mono- and HIV-HCV-coinfected patients. Relapse occurs only in 6%, and more often in patients with 
liver cirrhosis. All DAA combinations were generally well tolerated. In particular SOF/LDV for 8 weeks seems highly effective in selected patients in this population.

585  High HCV Cure Rates for Drug Users Treated With DAAs at an Urban Primary Care Clinic 
Brianna Norton; Julia Fleming; Meredith Steinman; Kim Yu; Joseph Deluca; Chinazo O. Cunningham; Alain Litwin  
Montefiore Med Cntr, Bronx, NY, USA 
Background: New direct-acting antivirals promise high cure rates for the majority of patients with 
chronic HCV; however, it is unknown whether high cure rates will be obtained in clinical practice, 
particularly among persons who use drugs (PWUDs). We investigated the effectiveness of onsite treatment 
with care coordination for patients that access primary care at an urban federally qualified health center 
(FQHC), and we explored differences in HCV cure rates for PWUD versus non-PWUD. 
Methods: Onsite HCV treatment occurred once weekly by an HCV specialist at an FQHC in the Bronx, NY. 
An HCV care coordinator, funded by the NYC Department of Health’s Check Hep C Program, was responsible 
for patient scheduling, reminder calls, health education, and obtaining prior authorizations. We identified 
114 patients with an HCV evaluation from January 2014- February 2015, and reviewed medical records for 
patients who initiated HCV treatment. Patients were categorized as PWUD if they were receiving opioid 
agonist therapy (OAT) or noted to have active drug use in the medical chart or urine toxicology. Chi-square 
testing was performed to determine differences in HCV cure between PWUD and non-PWUD. 
Results: 114 patients were evaluated for HCV and 67 (59%) initiated HCV treatment during the study time 
frame.  Treatment patients were mostly male (64%), Latino or African American (82%), with a median age 
of 60.  21% were HCV treatment experienced, 22% were HIV/HCV co-infected, and 24% had cirrhosis. Over 
half of the patients were PWUD (52%). 28 patients were on OAT (15 on methadone, 13 on buprenorphine) 
and 24 patients were actively using drugs during HCV care.  The majority of the patients were genotype 1 
(93%) and all were treated with sofosbuvir-based regimens. The overall HCV cure rate was 94% (63/67), 
and there were no differences in cure rates for PWUD (94%, 33/35) versus non-PWUD (94%, 30/32, p=0.5). 
Conclusions: Suboptimal HCV treatment of PWUD contributes to growing HCV-related morbidity and 
mortality, and maintains a continued reservoir for HCV infection.  Among PWUD who received care 
coordinator assisted sofosbuvir-based therapy at an urban FQHC, HCV cure rates were high, and no 
different than for non-PWUD. On-site treatment with care coordination may help to mitigate barriers to 
specialty care and improve HCV cure rates for PWUD.  Similar treatment models should be replicated and 
tested throughout the 1200 FQHCs in the United States, settings that are known to serve high numbers of 
PWUD.

 

586  Impact of Liver Stiffness on Response to DAA-Based HCV Therapy In Cirrhotic Patients 
Karin Neukam1; Antonio Rivero-Juárez2; Luis E Morano-Amado3; Rafael Granados4; Antonio Collado5; Dolores Merino6; Mª José Blanco Rodríguez7; Sergio Reus-Bañuls8; Juan A. 
Pineda9; for the Grupo de Estudio de Hepatitis Vírica, Sociedad Española de Enfermedades Infecciosas y Microbiología Clínica: GEHEP-SEIMC; Grupo de Estudio de Hepatitis Vírica, 
Sociedad Andaluza de Enfermedades Infecciosas y Microbiología Clínica: HEPAVIR; RIS-HEP07  
1Valme Univ Hosp, Seville, Spain; 2IMIBIC, Córdoba, Spain; 3Hosp Universitario Alvaro Cunqueiro, Vigo, Spain; 4Hosp Universitario de Gran Canaria Doctor Negrín, Las Palmas, Spain; 5Hosp 
Universitario Torrecárdenas, Almería, Spain; 6Complejo Hospario de Huelva, Huelva, Spain; 7Hosp Jerez de la Frontera (AGS Norte de Cádiz), Jerez de la Frontera, Spain; 8Hosp General 
Universitario de Alicante, Alicante, Spain; 9Hosp Universitario de Valme, Sevilla, Spain 
Background: Specific clinical trials or substudies within clinical trials in cirrhotic patients are commonly conducted, including patients with a liver stiffness (LS) above a specific 
threshold (usually above 12.5-14 kPa). However, the median levels of LS differ considerably between studies. In addition, rates of sustained virologic response (SVR) according to 
the level of LS are scarcely analyzed in trials including cirrhotic subjects, in spite of the fact that LS might have an impact on the likelihood of SVR within this subset. Therefore, the 
aim of this study was to evaluate the impact of the grade of liver stiffness on SVR to DAA-based therapy in patients with cirrhosis in real-life practice.
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Methods: This is a retrospective analysis of all patients included in two prospective cohorts (clinicaltrials.gov ID NCT02057003 and NCT02333292) who harbored cirrhosis at 
treatment initiation and who completed a course of therapy against HCV infection including at least one DAA. Cirrhosis was defined as a LS equal to or above 12.5 kPa. 
Results: A total of 322 patients were included, 188 (58.4%) were HIV-coinfected and 211 (65.5%) individuals received an interferon-free regimen. The overall median liver stiffness 
(interquartile range) at baseline was 24 (17.3-35.1) kPa. SVR twelve weeks after the scheduled end-of-therapy (SVR12) was achieved by 101 (91%) subjects treated with interferon-
free regimens and by 118 (55.9%) subjects treated with interferon-based combinations. The rates of patients who achieved SVR12 according to baseline LS and treatment regimen 
in an intention-to-treat analysis are shown in Figure 1. In an on-treatment analysis, 3/105 (2.9%) patients with a LS below 21 kPa versus 10/106 (9.4%) with a LS equal or above 21 
kPa relapsed (p=0.047). In a multivariate analysis adjusted for age, sex, response to previous therapy, HIV coinfection, HCV genotype and baseline viral load, a baseline LS equal or 
above 40 kPa was the only factor that showed a trend to a significant association with SVR12 [adjusted odds ratio (95% confidence interval): 0.457 (0.187-1.119); p=0.086] in the 
subpopulation treated with interferon-based therapy.
Conclusions: Cirrhotic patients with higher LS respond more poorly to DAA-based therapy against chronic HCV infection in clinical practice, at least when interferon-based 
regimens are used. This should be considered when designing clinical trials, which should stratify cirrhotic patients according to their level of baseline LS. 

 

587  Success of Direct-Acting Antivirals for Hepatitis C in an Indigent Population 
Christina Yek1; Carolina De La Flor1; Amit Singal1; Mamta K. Jain2; Ting-Yi Chen1; Cindy L. Zoellner1; Christian Mayorga1; Lisa Casey1  
1Univ of Texas Southwestern, Dallas, TX, USA; 2Univ of Texas Southwestern Med Cntr, Dallas, TX, USA 
Background: Direct-acting antivirals (DAAs) have revolutionized the management of chronic hepatitis C (HCV). However, high cost of drugs and limited clinic capacities remain 
significant barriers to treatment. The aim of our study was to examine the impact of coordinating minimal available resources to treat HCV-infected patients at a large urban 
safety-net hospital.
Methods: Our cohort included all patients who started DAA-based HCV treatment between April 2014 and August 2015 at Parkland Memorial Hospital. Available clinic resources 
and staff included 0.4 FTE infectious disease/hepatology physician champions, 0.5 FTE nurse navigator, and 0.25 FTE mid-level provider that met once weekly for liver clinic.
Results: During a 16-month period, 184 patients were started on DAAs, representing a 280% increase in the volume of HCV treatment initiation from historical rates at Parkland. 
Median age was 58 [IQR 54-61], 55% were male, and our cohort was racially diverse (43% White, 37% Black, 20% Hispanic, 1% Asian). 60% of patients had cirrhosis, 22% were 
treatment-experienced, 13% had HIV co-infection and 5% were liver transplant recipients. Nearly half (49%) of the patients had no insurance, 30% had Medicare, 20% Medicaid, 
and 1% commercial insurance; uninsured and Medicaid patients initiating treatment prior to January 2015 received medications through patient assistance programs. HCV 
regimens included 23% sofosbuvir (SOF) ±ribavirin (RBV), 38% simepravir (SMV) and SOF±RBV, 38% ledipasvir (LDV) and SOF±RBV, and 2% daclatasvir (DCV) and SOF. 56% of 
patients reported medication side effects including fatigue (35%), gastrointestinal upset (20%), rash (20%), mood disturbances (8%) and headache (6%). Treatment response was 
assessed in patients at 12 weeks after treatment completion (data available for 90 patients at time of submission). Sustained viral response (SVR12) was achieved in 76% (n=68), 
7% (n=6) had viral relapse, 4% (n=4) stopped treatment due to serious adverse events and 13% (n=12) were lost to follow-up. Per protocol analysis, SVR12 was achieved in 87%.
Conclusions: Our model of care increased treatment initiation and achieved exceptional effectiveness in a safety-net health system using only part-time staff. Loss to follow-up 
remained a problem in our indigent population and additional interventions may be needed to improve outcomes. Nevertheless, access to and effectiveness of HCV DAAs is high in 
our safety-net hospital, suggesting favorable outcomes can be achieved in limited resource settings.

588  Ledipasvir/Sofosbuvir Failures in the Real World: What Patients Are at Risk? 
Dost Sarpel1; Alyson Harty1; Donald Gardenier1; Ponni Perumalswami2; Michael P. Mullen1; Ira M. Jacobson3; Andrea Branch1; Douglas Dieterich2  
1Icahn Sch of Med at Mount Sinai, New York, NY, USA; 2Mount Sinai Hosp, New York, NY, USA; 3Mount Sinai Beth Israel, New York, NY, USA 
Background: Ledipasvir/sofosbuvir (LDV/SOF) fixed-dose combination resulted in sustained virologic response (SVR) rates of 93-97% for both treatment naïve and experienced 
genotype 1 HCV-infected patients with or without cirrhosis.  As more patients are treated with this regimen, a population of treatment failures is emerging.  We describe 13 
patients who failed LDV/SOF despite having an undetectable viral load at the end of therapy.
Methods: This observational cohort study was conducted on patients who failed LDV/SOF therapy at the Mount Sinai Medical Center during the interval between March and 
September 2015.  Data were collected on age, sex, viral genotype, presence or absence of cirrhosis, prior history of hepatocellular carcinoma (HCC), co-infection with HIV, previous 
therapy regimen, and duration of LDV/SOF.
Results: Thirteen patients failed treatment, and only one had HIV co-infection (Table).  Ten (77%) were male with a mean age of 60 years (range 34-69).  Most (n=11) had 
genotype 1 HCV, six had 1a, four had 1b, one had 1l.  Eight (62%) had liver cirrhosis; among them, five had a history of hepatocellular carcinoma (HCC) that was treated by liver 
transplantation (n=2), by chemoembolization (n=2), or resection (n=1).  Six of the 13 (46%) had a history of prior HCV treatment failure.  All prior regimens were IFN/RBV based; 
one included telaprevir.  Regarding LDV/SOF treatment, 11 (85%) had 12 weeks of therapy, one had 24 weeks, and one had eight weeks.  Six relapsed by post treatment week (PTW) 
four, and all relapsed by PTW 13.  NS3 and NS5A resistance panels have been sent on all patients and will be reported.
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Conclusions: In clinical practice, although LDV/SOF treatment failures are rare, they are growing in number.  Liver cirrhosis and HCC may be risk factors.  Information about 
patients who fail treatment may identify groups of patients who would benefit from a longer duration of therapy or a triple-drug regimen.

 

589  Dolutegravir and Outcome of HCV Therapy With Direct-Acting Antiviral Agents 
Stefan Mauss1; Patrick Ingiliz2; Dietrich Hueppe3; Thomas Lutz4; Karl Georg Simon5; Knud Schewe6; Christoph Boesecke7; Guenther Schmutz1; Axel Baumgarten2; Stefan Christensen8  
1Cntr for HIV and Hepatogastroenterology, Duesseldorf, Germany; 2Med Cntr for Infectious Diseases, Berlin, Germany; 3Practice for Gastroenterology Herne, Herne, Germany; 4Infektiologikum, 
Frankfurt/Main, Frankfurt, Germany; 5Practice for Gastroenterology Leverkusen, Leverkusen, Germany; 6ICH Hamburg, Hamburg, Germany; 7Univ Hosp Bonn, Bonn, Germany; 8Cntr for 
Interdisciplinary Med, Muenster, Germany 
Background: Treatment with direct acting antivirals (DAA) is standard of care for HCV therapy in HIV-coinfected patients. Drug drug interactions are an issue with some of the 
antiretrovirals. Dolutegravir (DTG) is a widely used HIV integrase inhibitor with a promising drug drug interaction profile. However, use of DTG has been excluded from all phase 2 or 
3 HCV/HIV-coinfection trials with DAAs.
Methods: Analysis of the effect of antiretroviral drug class on outcome of HCV therapy and HIV suppression in a prospective cohort of chronic hepatitis C patients with and 
without HIV coinfection in Germany (GECCO). Patients were treated with sofosbuvir (SOF)/PegInterferon (PegIFN)/ribavirin (RBV), SOF/daclatasvir (DCV), SOF/ledipasvir (LDV) and 
paritaprevir/ritonavir/ombitasvir +/- dasabuvir. Fishers exact test was used for pairwise comparison (p<0.05).
Results: For the analysis a total of 282 patients with HCV/HIV-coinfection were included. Most patients had a NRTI backbone as part of antiretroviral regimen (n=234). Distribution 
of drug classes were as follows: HIV-protease inhibitor (PI) n=83, raltegravir (RAL) n=86, DTG n=51, NNRTI n=92. 33 patients had no antiretroviral therapy. SVR12 data are 
available from 127 patients to date. There was no difference in SVR12 comparing patients with DTG as the third agent (n=26/28, SVR=93%) to RAL (n=35/40, SVR=88%), PI 
(n=26/29, SVR=90%) or NNRTIs (n=30/30, SVR=100%) (p=n.s.). No patient experienced a loss of control of HIV replication so far. No patient discontinued therapy due to adverse 
events.
Conclusions: In this prospective cohort response to HCV therapy was excellent. DTV had no effect on the outcome of HCV therapy compared to other third agents used in 
antiretroviral therapy. Control of HIV therapy was maintained in all antiretroviral subgroups. An update from the cohort will be presented at the meeting.

590  Incidence/Deaths Related to Acute Hepatitis C in Spain: Impact of HIV/HCV Coinfection 
Alejandro Alvaro-Meca1; Asuncion Diaz2; Marta Sánchez-Carrillo2; Sonia Vázquez-Morón2; Salvador Resino2; Verónica Briz2  
1Univ Rey Juan Carlos, Alcorcón, Spain; 2Inst de Salud Carlos III, Madrid, Spain 
Background: To estimate the incidence of acute hepatitis C (AHC)-related hospital admissions and mortality, with particular attention to human immunodeficiency virus (HIV)/
hepatitis C virus (HCV) coinfected patients, as well as to analyze its trend along combination antiretroviral therapy (cART) era (1997-2012) in Spain.
Methods: We carried out a retrospective study on patients with an AHC diagnosis in the Spanish Minimum Basic Data Set. Patients were classified as HCV-monoinfected patients 
and HIV/HCV-coinfected patients. The outcome variables were: i) AHC-related hospital admission (incidence); ii) AHC-related mortality (intra-hospital mortality).
Results: Overall, 22684 patients were diagnosed with AHC during the study period, of which 18990 subjects were HCV-monoinfected and 3694 individuals were HIV/HCV-
coinfected. The overall incidence of AHC-related hospital admission over 16 years of follow-up in HIV/HCV-coinfected patients was 1.9 per 1,000 person-year (p-y) while in HCV-
monoinfected patients was 3.2 per 100,000 p-y (p<0.001). Besides, both groups showed a dramatic decrease in AHC-related hospital admissions (approximately 6-7 times) during 
study period (p<0.001). The overall mortality over whole follow-up in HIV/HCV-coinfected group was 1.0 per 10,000 p-y while in HCV-monoinfected group was 1.7 per 100,000 p-y 
(p<0.001). Additionally, AHC-related mortality diminished significantly in both groups (approximately 4-5 times) during study period (p<0.001). Overall, the adjusted likelihood of 
death for AHC was 2.50 (95%CI=2.07-3.02) times higher in HIV/HCV-coinfected patients than in HCV-monoinfected patients.
Conclusions: HIV/HCV-coinfected individuals were at higher risk for hospital admissions and deaths related to AHC during the cART era, with higher incidence and mortality than 
HCV-monoinfected subjects.

591  Hepatitis A Virus Vaccination and Immunity Among At-Risk HIV-Infected Adults 
Nicholas P. DeGroote1; Christine Mattson1; Yunfeng Tie2; John T. Brooks1; Shikha Garg1  
1CDC, Atlanta, GA, USA; 2ICF Intl, Atlanta, GA, USA 
Background: U.S. guidelines recommend Hepatitis A virus (HAV) vaccination for HIV-infected men who have sex with men (MSM) and persons who inject drugs (PWID) due to 
sexual and needle-sharing practices, respectively, that may lead to fecal-oral or percutaneous HAV transmission. However, nationally representative estimates of vaccine coverage 
and immunity for this population are lacking. 
Methods: We used medical record and interview data from the 2009–2012 cycles of the Medical Monitoring Project, a nationally representative surveillance system of U.S. 
HIV-infected adults in care, to estimate the prevalence of HAV immunity based on documentation of vaccination (defined as receipt of at least one vaccine dose) and anti-HAV 
antibodies among MSM and PWID. Interviews are conducted from June-April during each MMP cycle. Medical records are abstracted 12 months back from the data of interview. We 
used medical records and laboratory data available since the time of HIV diagnosis to estimate prevalence of HAV immunity 1) at the end of the 12 month follow-up period (ever), 2) 
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at the beginning of the 12 month follow up period (baseline), and 3) among those without vaccination and/or immunity at baseline, during the 12 month follow-up period (recent). 
We examined factors associated with recent immunity during the 12 months of follow-up using Rao-Scott chi-square tests.
Results: Among 8444 MSM and PWID, 64% (95% confidence interval [CI] 59-65) overall had ever been vaccinated against or demonstrated immunity to HAV, including 64% (CI 
61-68) of MSM and 72% (CI 66-78) of PWID. At baseline, 59% (CI 56-62) of MSM and 65% (CI 59–71) of PWID had evidence of immunity. Among those without baseline evidence 
of immunity, 14% (CI 12-16) of MSM and 19% (CI 12-25) of PWID were either vaccinated or developed immunity during 12 months of follow-up. Factors associated with not being 
immune during follow-up included older age, white race, HIV diagnosis > 5 years, undetectable HIV viral load, not having condomless sex and not being tested for sexually 
transmitted diseases (Table). 
Conclusions: Over one third of HIV-infected MSM or PWID in care during 2009-2012 were not vaccinated and demonstrated no immunity to HAV, despite inclusion in the Advisory 
Committee on Immunization Practices recommendations. This analysis suggests that a sizeable portion of HIV-infected MSM and PWID are at risk and susceptible for HAV infection 
despite current HAV vaccination recommendations, suggesting a substantial unmet need for this population.

 

592  Antiretroviral Therapy and Hepatitis Delta Replication in HIV-Coinfected Patients 
Charles Béguelin1; Darius Moradpour2; Roland Sahli3; Huldrych F. Günthard4; Manuel Battegay5; Alexandra L. Calmy6; Enos Bernasconi7; Andri Rauch1; Gilles Wandeler8; for the Swiss 
HIV Cohort Study  
1Bern Univ Hosp and Univ of Bern, Bern, Switzerland; 2CHU Vaudois, Univ of Lausanne, Lausanne, Switzerland; 3Inst of Microbiology, CHU Vaudois, Univ of Lausanne, Lausanne, Switzerland; 
4Univ Hosp Zurich, Zurich, Switzerland; 5Univ Hosp Basel, Basel, Switzerland; 6Univ Hosp Geneva, Univ of Geneva, Geneva, Switzerland; 7Regional Hosp Lugano, Lugano, Switzerland; 8Univ 
Hosp Bern, Bern, Switzerland 
Background: Hepatitis delta virus (HDV) infection is present in 5-15% of HIV/hepatitis B virus (HBV)-coinfected individuals and can lead to severe liver disease. Although 
treatment options remain limited, tenofovir (TDF) has been associated with a reduction in HDV viral load (VL) in recent studies. We explored the virological characteristics of HDV 
infection in the Swiss HIV Cohort Study and describe treatment outcomes in those treated with a TDF-containing antiretroviral therapy.
Methods: We quantitatively assessed HDV RNA in all HIV/HBV-coinfected patients with a positive anti-HDV serology (Diasorin®) using real-time polymerase chain reaction. 
Demographic and clinical characteristics of individuals with and without HDV replication were compared using Chi-square and Mann-Whitney tests. Individuals with an HDV VL > 
limit of detection  (300 cp/ml) at TDF initiation and who had at least one follow-up stored sample were included in the prospective study. HDV VL trajectories were described and 
the proportion of patients who reached virological suppression on TDF was evaluated.
Results: Among 771 HIV/HBV-coinfected patients, 139 (18%) were anti-HDV-positive. Of 122 with a sample available for amplification, 72 (59%) had a detectable HDV RNA. 
Median HDV VL was 4.7 log cp/ml (interquartile range [IQR]: 0- 7.3 log). At time of measurement, 50% (15/30) of individuals on lamivudine, 54% (19/35) of those on TDF and 56% 
(38/57) of those with other or no antiretroviral treatment had detectable HDV RNA (p=0.26). Age and sex distribution, as well as CD4 cell counts, stage of HIV disease, hepatitis c 
antibody-positivity and ethnicity were similar between patients with detectable HDV RNA and those with undetectable levels. In 21 patients included in the prospective study, 
mean HDV RNA decreased from 8.1 log cp/ml before TDF initiation to 7.2 log cp/ml at the follow-up visit, with a median time of 34 months (IQR 23-35) between the two tests. Eight 
(38%) patients had a decrease of the HDV VL >1 log during follow-up and HDV RNA became negative in three of them (14%) (Figure).
Conclusions: In this nationwide cohort of HIV/HBV-coinfected individuals with positive anti-HDV serology, approximately 60% had detectable HDV RNA. TDF-containing regimens 
reduced HDV VL in 38% of individuals within three years of treatment initiation.
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593  Acute and Chronic Hepatitis E Virus Infection in HIV-Infected United States Women 
Mark H. Kuniholm1; Edgar Ong2; Boris M. Hogema3; Marco Koppelman3; Kathryn Anastos1; Marion Peters4; Eric C. Seaberg5; Chloe Thio6; Kenrad E. Nelson5; Jeffrey Linnen7  
1Albert Einstein Coll of Med, Bronx, NY, USA; 2Hologic, Inc., San Diego, CA, USA; 3Sanquin Rsr and Diagnostics, Amsterdam, Netherlands; 4Univ of California San Francisco, San Francisco, CA, 
USA; 5Johns Hopkins Bloomberg Sch of PH, Baltimore, MD, USA; 6Johns Hopkins Univ, Baltimore, MD, USA; 7Hologic, Inc, San Diego, CA, USA 
Background: Exposure to hepatitis E virus (HEV) is common in the United States (US) but there are few data on prevalence of HEV/HIV co-infection in US populations.
Methods: We tested 2,919 plasma samples collected from HIV-infected (HIV+) women and men enrolled in US cohort studies for HEV viremia using a high-throughput nucleic acid 
testing (NAT) platform. NAT+ samples were confirmed by real-time polymerase chain reaction (PCR). Samples were selected for testing primarily on the basis of biomarkers of liver 
disease and immune suppression. 
Results: Prevalence of HEV viremia was 3/2,606 and 0/313 in tested plasma samples collected from HIV+ women and men, respectively. All HEV isolates were genotype 3a. Based 
on follow-up testing of stored samples, one woman had chronic HEV infection for >4 years while 2 women had acute HEV detectable at only a single study visit. 
Conclusions: To our knowledge this is the first reported case of chronic HEV infection in an HIV+ US individual. We also confirm that chronic HEV infection can persist despite 
a CD4+ count >200 cells/mm3. These data suggest that HEV infection is rare in the HIV+ US population and that widespread screening for HEV in HIV+ US populations is not 
warranted. 
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594  High Prevalence of Anti-HEV IgG Is Not Associated With HIV Infection in Rakai, Uganda 
Denali Boon1; Andrew D. Redd2; Oliver Laeyendecker3; Ponsiano Ocama4; Steven J. Reynolds3; Ronald H. Gray5; Robert H. Purcell2; Thomas C. Quinn6; Lara Stabinski7; for the Rakai 
Health Sciences Program  
1Johns Hopkins Univ, Baltimore, MD, USA; 2NIAID, NIH, Bethesda, MD, USA; 3NIH, Bethesda, MD, USA; 4Makerere Univ Coll of Hlth Scis, Kampala, Uganda; 5Johns Hopkins Bloomberg Sch of PH, 
Baltimore, MD, USA; 6Johns Hopkins Univ Sch of Med, Baltimore, MD, USA; 7Office of the US Global AIDS Coordinator, US Dept of State, Washington, DC, USA 
Background: Hepatitis E virus (HEV) infections are generally acute self-limiting infections, however, in select populations such as pregnant women, it can cause severe disease 
with a high mortality. There is limited information on the prevalence of HEV in sub-Saharan Africa, particularly in the context of HIV-infection and liver disease. We evaluated 
correlates of prior exposure to HEV in a rural Ugandan population with a high burden of HIV associated liver fibrosis.
Methods: The study population was comprised of 985 subjects from the Rakai Community Cohort Study, sampled between 2008-2009, with a mean age of 37.9 (range 18.5 to 
83.0), 33% were male, and 50% HIV+.  All participants were tested for HEV Immunoglobulin G (IgG) serology performed on serum or plasma using an in-house sandwich based 
enzyme immunoassay (EIA). All samples testing positive for anti-HEV IgG as well as all anti-HEV IgG negative samples with a CD4 cell count ≤ 200 cells/μL were tested for anti-HEV 
Immunoglobulin M (IgM) using an in-house class capture EIA. All samples positive for anti-HEV IgM along with a random subset of samples with a high titer of IgG anti-HEV, or 
CD4 count < 200 cells/μl were tested for HEV RNA. Hepatitis B surface antigen (HBsAg), Schistosomiasis, and HIV-1 were determined using standard assays.  Liver stiffness was 
determined using transient elastography.  Prevalence risk ratios (PRR) with robust variance were estimated using modified Poisson regression to assess correlates of anti-HEV IgG 
seropositivity.
Results: The seroprevalence for anti-HEV IgG was 47%.  Male gender (PRR=1.265; 95% CI: 1.088, 1.470; p=0.002) and chronic HBV infection (PRR=1.395; 95% CI: 1.109, 1.756; 
p=0.005) were associated with an increased prevalence of anti-HEV IgG (Table 1). HIV status (PRR=0.973; 95% CI: 0.852, 1.111; p=0.683) was not associated with anti-HEV IgG.  
Genotype 3 HEV RNA was detected in serum from a single individual who worked in agriculture and was HIV infected.   
Conclusions: These data suggest a large burden of exposure to HEV among HIV-infected and HIV-uninfected individuals in rural Uganda. Prior exposure to HEV was associated 
with male gender and chronic HBV infection. There was little evidence of active or chronic HEV infection.

 

595  Oxylipin Metabolites As Markers of Inflammation and Liver Disease in HCV Infection 
Susanna Naggie1; Eric G. Meissner2; Lisa St. Johns-Williams3; Will Thompson3; Derek Cyr3; Joseph Lucas3; Arthur Moseley3; Shyam Kottilil4; Keyur Patel5  
1Duke Univ Sch of Med, Durham, NC, USA; 2Med Univ of South Carolina, Charleston, SC, USA; 3Duke Univ, Durham, NC, USA; 4Univ of Maryland Med Cntr, Baltimore, MD, USA; 5Duke Clinical Rsr 
Inst, Durham, NC, USA 
Background: Chronic hepatitis C virus (HCV) infection is associated with metabolic effects including dyslipidemia and insulin resistance (IR), which contributes to disease 
progression and affects response to therapy. We have previously shown that sofosbuvir (SOF)/ribavirin (RBV) mediated clearance of HCV results in changes in lipid metabolic 
pathways implicating a direct effect of HCV replication on lipid homeostasis. Oxylipins are bioactive metabolites derived from the oxygenation of polyunsaturated fatty acids and 
contribute to inflammatory responses associated with IR and cardiovascular disease. In this study, we investigated changes in oxylipins associated with the stage of liver disease 
and treatment outcomes in chronic HCV patients.
Methods: Twenty HCV GT1 subjects (n=10 SVR, n=10 relapse) treated with SOF/RBV for 24 weeks (SPARE HCV trial), were selected for this analysis. A targeted plasma oxylipin 
analysis (N=111 metabolites, high performance liquid chromatography-tandem mass spectrometry) was conducted on plasma samples at baseline and weeks 4 and 20 on therapy. 
Clinical data (outcome and histology) were available from the SPARE trial. Paired and unpaired t-tests were used to compare between groups.
Results: Our cohort was predominantly male (70%), mean age 52 years, and 80% black. There were no differences in baseline characteristics between SVR and relapsers. Several 
oxylipin metabolites differed by study outcome result (SVR vs relapse), and fibrosis stage (Table). Pooling all timepoints, subjects with relapse had higher oxylipin levels, whether 
pro- or anti-inflammatory, suggesting greater immune dysregulation. Treatment related clearance (SVR) resulted in a decrease in the pro-/anti-inflammatory ratio of key oxylipin 
metabolites (5-HETE/(11,12-DiHETrE+14,15-DiHETrE) (p=0.034).
Conclusions: For the first time, we demonstrate differential expression of pro- and anti-inflammatory lipid metabolites in HCV-infected subjects treated with SOF/RBV, which 
differ by treatment response and fibrosis stage. Furthermore, clearance of HCV appears to result in improved immune dysregulation. In a clinical cohort of HIV/HCV patients we 
have identified oxylipin metabolites are associated with stage of liver disease and correlated these metabolites with serum markers of chronic inflammation. These preliminary 
data further support the role of HCV in modulation of host lipid homeostasis and identifies intermediary lipidomic pathways leading to the chronic inflammation seen with chronic 
hepatitis C infection.
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596  

597  Understanding the Relative Contributions of IDU and HCV on Systemic Immune Activation 
Martin Markowitz1; Sherry Deren2; Charles Cleland2; Melissa LaMar; Evelyn Silva3; Pedro Batista2; Leslie St. Bernard1; Natanya Gettie1; Haekyung Lee4; Saurabh Mehandru4 
1Aaron Diamond AIDS Rsr Cntr, New York, NY, USA; 2Cntr for Drug Use and HIV Rsr, New York Univ Coll of Nursing, New York, NY, USA; 3BOOM!Hlth, Bronx, NY, USA; 4Icahn Sch of Med at Mount 
Sinai, New York, NY, USA 
Background: Persistent immune activation is associated with a variety of adverse clinical outcomes. People who inject drugs (PWID) have high levels of immune activation in 
blood and mucosal tissues; however, the relative contributions of chronic HCV infection, highly prevalent among PWIDs, and the non-sterile injection of illicit drugs have remained 
obscure.
Methods: We recruited (N=48 for each group): 1) active injectors of heroin 2) individuals who ceased injecting heroin for 1-2 months 3) individuals who ceased injecting heroin for 
3-4 months 4) healthy non-injecting volunteers. Soluble (including sCD14, hs-CRP, TNF-a, IFN-g, IL-10, MIP-1a) and cell associated (CD38+HLA-DR+ CD4 and CD8+ T cells) markers 
of immune activation were quantified. Mixed-effects regression models with random intercepts to account for participation in more than one group were used to compare groups 
on markers of immune activation.
Results: Participant characteristics are shown in Table 1 below.
Levels of IL-12p70, IL-15, IL-1b, IL-2, IL-4, and IL-6 determined by multiplex ELISA were at or below the level of detection in 50% or more of the active injectors and were not 
analyzed. Mean levels of selected markers of systemic and cellular immune activation are shown in Table 2 below.
Participants in Groups 2 and 3 had statistically significantly lower levels of TNF-a and % CD4+ and CD8+ CD38+/HLA-DR+ T cells compared to actively injecting Group 1 subjects 
only if HCV infection was spontaneously controlled or if subjects were HCV uninfected (HCV-aviremic). sCD14 levels in HCV-aviremic Group 3 subjects were significantly lower 
than in aviremic Group 1 subjects and comparable to Group 4. Additionally, hs-CRP levels were significantly lower in Group 2 but not in Group 3 compared to Group 1 subjects. 
In contrast, in HCV-viremic subjects, the above parameters were not significantly different between the groups and were significantly higher than in the healthy non-injecting 
volunteers. Levels of IFN-g, IL-10, and MIP-1a were comparable across Groups 1, 2, and 3 independent of the presence/absence of viremia.
Conclusions: Active IDU and HCV viremia are associated with persistent immune activation. Select markers of immune activation are significantly lower among the HCV-aviremic 
who cease injecting but not in those who are HCV viremic. These findings may have public health consequences. Aggressive treatment of HCV infection as well as enhanced harm 
reduction efforts should converge to optimize long-term outcomes. 
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598  Mucosal-Associated Invariant T (MAIT) Cells in HIV/HCV Coinfection 
Maddalena Cerrone1; Esther Merlini; Bonnie van Wilgenburg2; Leo Swadling2; Camilla Tincati1; Stefania Cannizzo1; Anna De Bona1; Antonella d’Arminio Monforte3; Paul Klenerman2; 
Giulia Marchetti4  
1Univ of Milan, Milan, Italy; 2Univ of Oxford, Oxford, UK; 3Infectious Diseases Clinic, San Paolo Hosp, Univ of Milan, Milan, Italy; 4Clinic of Infectious Diseases, Univ of Milan, San Paolo Hosp, 
Milan, Italy 
Background: MAIT cells play a crucial role in the innate immunity. A substantial reduction in MAIT cells have been described in untreated HIV, that is not restored by cART, but 
little is known about the relationship of MAIT cells and HCV. We investigated the role of MAIT cells in the setting of HIV/HCV co-infection and the impact of anti-HCV therapy in a 
cohort of cART-treated HCV/HIV patients (pts).
Methods: We enrolled 23 HIV/HCV+ cART treated pts with HIV-RNA<40cp/ml and median CD4 T-cell count of 527 cell/mmc (IQR 409-780); 15/23 started interferon-based 
anti-HCV regimen and 13 healthy controls (HC). Pts were stratified according to anti-HCV therapy outcome in sustained virological response (SVR) and non response (NR-relapser/
non responder). Flow cytometry analyses were performed (CD3/CD4/CD8/CD161/TCRVa7.2/CD39/CD69/IL18R/PD1/Granzyme B/Perforin). Severity of liver fibrosis was measured by 
FIB-4 score. Statistical analyses: Mann-Whitney, Wilcoxon, Spearman tests.
Results: HIV/HCV pts displayed a significant contraction of total, CD8 and double-negative (DN) MAIT cells, compared to HC (Table 1). All MAIT cell subsets of HIV/HCV pts showed 
a trend towards higher CD39 expression, especially within the CD8 subset, and a lower CD69 expression (Table 1). No differences in PD-1, granzyme B and perforin expression were 
found.
Following anti-HCV therapy, we found a non-significant increase in total (0.48vs0.63%), CD8+ (0.59vs0.76%) and DN (0.61vs1.19%) MAIT cells. Therapy and treatment outcome 
did not impact on MAIT cell frequency nor function. Interestingly, HIV/HCV pts displayed a positive correlation between CD8+MAIT frequency and AST (p=.004;r=0.62) and 
ALT (p=.01;r=0.56). In addition, CD69+CD8+MAIT directly correlated with HCV-RNA (p=.001; r=0.75) and inversely with the duration of both HIV (p=.002;r=-0.72) and HCV 
(p=.004;r=-0.7) infection. No significant correlation between the frequency of MAIT cells and severity of liver fibrosis was found.
Conclusions: In HIV/HCV co-infected patients we show a profound contraction of the circulating MAIT cell compartment that is not recovered by anti-HCV treatment and 
virologically suppressive cART. The correlation between MAIT, HCV and hepatic necrosis enzymes, suggests an association between HCV-driven liver damage and the homeostasis 
of circulating MAIT cells via mechanisms that still need to be elucidated.
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599  Hepatic & Peripheral Responses to 2 Different DAA Regimens in HIV/HCV Coinfection 
Louisa C. Howard1; Anita Kohli2; Julia Purdy1; Elana S. Rosenthal1; Shikha Shrivastava3; Bhawna Poonia3; Henry Masur1; Shyam Kottilil4; Eleanor M. Wilson5  
1NIH, Bethesda, MD, USA; 2Dignity Hlth, St. Joseph’s Hosp, Phoenix, AZ, USA; 3The Inst of Human Virology, Univ of Maryland, Baltimore, MD, USA; 4Univ of Maryland Med Cntr, Baltimore, MD, 
USA; 5Inst of Human Virology, Baltimore, MD, USA 
Background: While new combination directly acting antiviral (DAA) regimens for treatment of HCV are equally effective in HIV/HCV co-infected and HCV mono-infected patients, 
HIV/HCV co-infected subjects are known to have higher levels of immune activation and accelerated fibrogenesis. We compare hepatic and peripheral cellular response in HIV/HCV 
co-infected subjects successfully treated for HCV with one of two DAA-only regimens. 
Methods: Two prospective, single center, phase II studies were conducted at the NIH Clinical Center using DAA only, 12-week treatment regimens (either sofosbuvir/ledipasvir 
in ERADICATE (NCT01878799) or daclatasvir/asunaprevir/BMS-791325 in CONQUER (NCT02124044)) in HIV/HCV genotype 1 co-infected subjects. Paired pre/post-treatment liver 
biopsies were obtained on a subset of patients and evaluated by a single pathologist using Knodell-HAI and Ishak scoring systems. We also assessed changes in peripheral immune 
activation markers on T cell subsets (CD38, HLA DR, CD25) before, during, and after therapy. Median values are reported and comparisons were made using Wilcoxon Rank tests. 
Results: Subjects in ERADICATE (n=36) and CONQUER (n=12) were predominately male (83%, 58%) and black (86%, 50%), with median age of 58 and 52 years, respectively. Both 
cohorts demonstrated early liver disease with an HAI fibrosis score <2 in 75% and 67%, respectively. While all ERADICATE subjects were treatment naïve, 58% of CONQUER subjects 
were treatment experienced. In both studies, there was a significant decline in both the percentage of peripheral T cells with activated profile (CD4+ CD38+ HLADR+, 17% in 
ERADICATE, P<0.001, and 42% in CONQUER, P=0.002) and HAI inflammation score in the liver (median decline in CONQUER patients was 3.5 ± 2.7 (P=0.04), compared to 1.5 ± 
2.8 in ERADICATE (P=0.01)) by the end of therapy. Interestingly, we also observed a statistically significant decline in Ishak fibrosis score in CONQUER (P=0.03), not observed in 
ERADICATE (P>0.99). 
Conclusions: Effective therapy with either DAA regimen is associated with a substantial decline in peripheral immune activation markers and intrahepatic cellular response in 
HIV/HCV co-infected subjects. In this analysis, sustained virologic response after treatment with daclatasvir/asunaprevir/BMS-791325, a three DAA regimen, was also associated 
with regression of liver fibrosis within 3 months, which is encouraging for better long-term outcomes in this patient population. 

 

Poster Abstracts



CROI 2016 242

Poster Abstracts Abstract Listing

600  Intrahepatic Immune Composition Changes Markedly With Interferon-Free HCV Treatment 
Cody Orr1; Johannes Aartun1; Henry Masur2; Shyam Kottilil3; Eric G. Meissner1  
1Med Univ of South Carolina, Charleston, SC, USA; 2NIH, Bethesda, MD, USA; 3Univ of Maryland Med Cntr, Baltimore, MD, USA 
Background: Approximately 150 million people worldwide are chronically infected with hepatitis C virus (HCV), which can progress to end-stage liver disease and hepatocellular 
carcinoma. All oral, interferon-free treatments composed of directly activating antiviral (DAA) agents are now available. Rates of sustained virologic response (SVR) are markedly 
improved with DAA-based treatment, although virologic relapse after treatment still occurs in a subset of patients.  Mechanisms of treatment relapse and any role of host 
immunity in modulating relapse risk are unclear. 
Methods: To understand how host immunity is impacted by treatment, and to explore immune differences that may reflect or impact outcome, we performed 
immunohistochemistry (IHC) on paired pre- and post-treatment liver biopsies from subjects treated in the NIH SPARE trial with sofosbuvir and ribavirin for 24 weeks who achieved 
SVR (n=9) or relapsed (n=4). Single-color IHC was performed with antibodies specific for CD4, CD8, CD56, CD68, CD20, TIA-1, and alpha-smooth muscle actin (ASMA) to delineate 
cellular populations.  Image acquisition was performed on stained liver sections, followed by manual annotation of parenchymal and portal triad regions. Quantitative image 
analysis was performed using Visiopharm software to enumerate total pixel and cellular counts.  Changes over the course of treatment were examined, and differences based on 
treatment outcome were explored. 
Results: CD8+ cells decreased markedly after DAA therapy in both parenchymal and portal triad regions irrespective of treatment outcome, similar to total HAI inflammatory 
score. CD20+ signal decreased in parenchymal areas while CD4+ signal decreased in portal triads.  Other markers (CD56, TIA-1, KP-1, ASMA) did not change during treatment or 
differ by outcome. Interestingly, we observed a trend (p=0.12) toward lower pre-treatment CD4+ signal in portal triad regions of subjects who eventually relapsed compared to 
subjects who achieved SVR.  Further delineation of CD4+ cell subtypes (i.e. T-regs, T-helper cells, etc.) was not pursued due to restricted sample availability.
Conclusions: These data indicate that DAA therapy results in decreased hepatic markers of adaptive immune cells (CD8, CD4, CD20) while markers of innate immune cells (CD68, 
CD56), activated stellate cells (ASMA), and apoptosis (TIA-1) did not change.  We describe for the first time, the nature of regression of intrahepatic chronic inflammatory response 
in HCV-patients receiving DAA therapy.

 

601  GWAS of Relapse in HIV-1/HCV Coinfected Patients Treated With LDV/SOF in ION-4 
Sarah E. Kleinstein1; Patrick R. Shea1; Luisa M. Stamm2; Jenny C. Yang2; Philip S. Pang2; Mani Subramanian2; John G. McHutchison2; Mark Sulkowski3; David V. Goldstein1; Susanna 
Naggie4  
1Columbia Univ, New York, NY, USA; 2Gilead Scis, Inc, Foster City, CA, USA; 3Johns Hopkins Univ, Baltimore, MD, USA; 4Duke Univ Sch of Med, Durham, NC, USA 
Background: A fixed dose combination of ledipasvir (LDV)/sofosbuvir (SOF) for 12 weeks provided high rates of sustained virologic response (SVR) in patients co-infected with 
HIV-1 and HCV genotype 1 or 4. In the ION-4 trial (N=335), 10 subjects had HCV relapse. All 10 subjects were African American (AA), and the majority (80%) were on efavirenz (EFV). 
A genome-wide association study was conducted to identify common host genetic determinants of HCV relapse after LDV/SOF therapy in HIV/HCV individuals on antiretrovirals 
(ARVs).
Methods: All subjects consented for genetic testing (N=275) were genotyped on the Illumina HumanCore chip (~300,000 SNPs). After data quality control, 273 samples 
remained (8 relapse, 265 SVR). Of these, 87 samples were from AA subjects (8 relapse, 79 SVR), and 40 AA subjects were on EFV, including 6 relapse and 34 SVR. Three analyses 
were performed under a logistic regression model: (1) all subjects, (2) AA subjects only, and (3) AA subjects on EFV. Targeted analyses limited to drug metabolism genes were also 
performed. Population ancestry was corrected for by inclusion of significant ancestry principal components. The threshold for statistical significance was Bonferroni-corrected.
Results: No significant genome-wide associations were observed. Although non-significant, in the AA only analysis, two SNPs were in genes of potential biological relevance to 
treatment failure. One SNP, rs12040970 (OR=10.97, p=6.28e-4), is intergenic, ~5kb upstream of EFNA1, which has been linked to the GGT pathway. While rs17514846 (OR=17.74, 
p=0.001) is intronic in FURIN, which is induced by HCV. Both targeted analyses (see Table) revealed the same top 3 non-coding SNPs in CYP3A4, which has been reported to interact 
with EFV. Further, SNPs in NR1I2, a transcriptional regulator of CYP3A4 expression, also dominated the drug metabolism analysis. Several of these markers have plausible minor 
allele frequencies that are exceedingly rare in Caucasians and several fold more common among Africans.
Conclusions: This study provides a comprehensive genome-wide investigation of LDV/SOF treatment relapse in HIV/HCV patients on ARVs. After accounting for multiple testing, 
there were no significant associations with HCV relapse. Although targeted analyses reporting on drug metabolism did show evidence of a modest association among the subset of 
host genes reported to interact with EFV, LDV exposure did not differ between patients who relapsed and achieved SVR.
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602  Pacbio Sequencing of the HCV Envelope: From Early Acute to Chronic Infection 
Cynthia K. Ho1; Jayna Raghwani2; Sylvie M. Koekkoek1; Richard Liang3; Menno D. de Jong1; Oliver Pybus2; Richard Molenkamp1; Janke Schinkel1 
1Academic Med Cntr, Amsterdam, Netherlands; 2Univ of Oxford, Oxford, UK; 3BC Cntr for Excellence in HIV/AIDS, Vancouver, BC, Canada 
Background: Deep sequencing has revolutionized the study of genetically variable RNA virus populations, but for phylogenetic and evolutionary analyses longer sequence length 
and low error rates are desired. The Pacific Biosciences Single Molecule, Real Time (SMRT) sequencing approach provides long reads and circular consensus sequences (CCS). We 
investigated using Pacbio sequencing the evolution of the hepatitis C virus (HCV) envelope region (E1E2, 1680 bp) in five subjects with incident infection. The four subjects who 
progressed to chronicity were followed for a median time of 10 years.
Methods: The five subjects were infected with closely related HCV genotype 4d variants and coinfected with HIV-1. Four subjects were men who have sex with men (MSM) and 
one subject was the female partner of one of them. Fifty samples, collected between 2001-2013, were SMRT sequenced. Prior to phylogenetic analysis, insertions with respect 
to a sample-specific reference sequence were removed. Neighbor Joining trees were constructed using MEGA. Pairwise distances were calculated using Ape (R package) and the 
molecular clock was assessed using a root-to-tip analysis (Path-O-Gen).
Results: The sequencing error at 7 CCS full passes was 0.37% with insertions as the main type of error (0.24%), followed by deletions (0.11%). Mismatches were surprisingly low 
(0.02%). The median coverage at 7 full passes was 612 CCS reads/sample (range 149-935). NJ phylogenies revealed a close phylogenetic relationship between reads from the 
four MSM at early time points, and evidence for transmission from one MSM to the female subject. Intra-host phylogenies of reads sampled early during infection suggest that a 
single founder virus established infection in all five subjects. This finding was supported by the low genetic diversity observed at these early time points. The increase in diversity 
coincided with progression to chronicity and the emergence of multiple co-existing lineages. Changes in the genetic diversity during chronic infection corresponded with a non-
ladder like phylogeny.  A strong molecular clock signal was observed and the time to the most recent common ancestor corresponded well with the estimated HCV infection date.
Conclusions: SMRT sequencing is able to combine great coverage with long reads and can provide rich insights into HCV dynamics from transmission bottlenecks to long-term 
chronic infection.

603  Frequency and Predictors of Liver Function Impairment in Cirrhotic Patients Treated With DAAs 
Karin Neukam1; Rafael Granados2; Luis E Morano-Amado3; Manuel Márquez4; Francisco Téllez5; María José Ríos6; José Hernández-Quero7; Edward R. Cachay8; Juan A. Pineda9; for the 
Grupo de Estudio de Hepatitis Vírica, Sociedad Española de Enfermedades Infecciosas y Microbiología Clínica: GEHEP-SEIMC; Grupo de Estudio de Hepatitis Vírica, Sociedad Andaluza de 
Enfermedades Infecciosas y Microbiología Clínica: HEPAVIR; RIS-HEP07 
1Valme Univ Hosp, Seville, Spain; 2Hosp Universitario de Gran Canaria Doctor Negrín, Las Palmas, Spain; 3Hosp Universitario Alvaro Cunqueiro, Vigo, Spain; 4Hosp Universitario Virgen de 
la Victoria, Málaga, Spain; 5Hosp La Línea de la Concepción (AGS Campo de Gibraltar), La Línea de la Concepción, Spain; 6Hosp Universitario Virgen de la Macarena, Seville, Spain; 7Hosp 
Universitario San Cecilio, Granada, Spain; 8Univ of California San Diego, San Diego, CA, USA; 9Hosp Universitario de Valme, Sevilla, Spain 
Background: Improvements in biological markers of liver function have been found in clinical trials in patients with advanced liver disease receiving DAA-based therapy. However, 
a certain proportion of patients experience a worsening in liver function. The frequency of liver function impairment, as well as the predictors thereof in these patients remain 
unclear. This study was aimed to clarify these issues in subjects with cirrhosis achieving SVR after DAA-based therapy in a real life setting.
Methods: Patients who received therapy against HCV infection including at least one DAA were selected for this international, multicohort retrospective analysis if they met the 
following criteria: 1) Cirrhosis at baseline; 2) Having reached sustained virologic response 12 weeks after scheduled end of therapy (SVR12); 3) Available measurements of CPT and 
MELD scores at baseline and the SVR12 evaluation time point. Changes in liver function parameters from baseline to SVR12 time-points were evaluated.
Results: One-hundred and three patients were included. Fifty-nine (57%) patients were HIV-infected. Median (Q1-Q3) baseline LS was 22 (17-33) kPa, 88 (85%) patients were at 
CPT class A and 13 (13%) subjects at B. Baseline total bilirubin was 0.8 mg/dL versus 0.67 mg/dL at SVR12 (p=5.4*10-7). Changes in MELD and CPT scores from baseline to the SVR12 
evaluation time-point are depicted in Figure 1. Subjects in whom CPT increased ≥1 and/or MELD raised ≥2 points were categorized a progressors (n=14). Liver function parameters 
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in progressors versus non-progressors were: CPT score 6 versus 5 (p=0.379); MELD score 9 versus 8 (p=0.032); total bilirubin 1.33 mg/dL versus 0.8 mg/dL (p=0.006); INR 1.25 
versus 1.09 (p=0.004); albumin 3.5 g/dL versus 4 g/dL (p=0.002) and platelets 68000/L versus 121500/L (p=0.001). Only one out of 44 (2%) patient with >100000 platelets/L and 
total bilirubin <1 mg/dL at baseline was progressor, being the negative predictive value of the combination of these two parameters for progression 0.98.
Conclusions: Although most cirrhotics on DAA-based therapy experience an improvement in liver function tests in the short term, MELD and/or CPT scores worsen in around one 
third of them. Those with a poorer baseline liver function are more prone to suffer from impairment, and should be carefully monitored while on therapy. The combination of 
plasma bilirubin and platelet count may accurately predict those who will not have a worsening in liver function scores.

 

604  Liver Cancer After Hep C Cure: Less Cirrhosis and Less Liver Fat Than Expected 
Andrea Branch; Chiara Rocha; M. I. Fiel; Erin Doyle; Nicholas Goosens; Yujin Hoshida; Thomas Schiano; Myron Schwartz  
Icahn Sch of Med at Mount Sinai, New York, NY, USA 
Background: Patients who achieve a sustained virological response (SVR) to treatment for chronic hepatitis C (HCV) remain at risk for hepatocellular carcinoma (HCC). Aims: To 
characterize patients who developed HCC more than 12 mo after achieving SVR.
Methods: Demographic, laboratory, and HCC stage and treatment data on 41 cases were obtained from medical records (1/2010-12/2014). Histology of H&E stained non-tumor 
tissue was evaluated by blinded review using the Knodell system for necroinflammation (HAI scale, 0-18) and the Scheuer system for stage (scale, 0-4); the specimens were from 17 
patients treated with resection or liver transplantation. Patients with HCC detected through surveillance were compared to those diagnosed when symptomatic.
Results: HCC was diagnosed a median of 6 yr post-SVR when patients were a median age of 58 yr. Only 71% of the 41 cases had cirrhosis, and only 56% had AFP >10 ng/mL, 83% 
were male, and 88% were non-Asian.  Comorbidities included diabetes (29%), HBV (2%), and HIV (12%). Median tumor size was 2.8 cm (range, 0.8-18.2), 83% had a single lesion on 
imaging and 51% had vascular invasion.  Median laboratory values at the time of HCC diagnosis indicated that liver function was generally well-preserved: albumin 4.2 g/dL (2.1-
5.0), platelets 148 x 103 cells/μL (48-446), and total bilirubin 1.3 mg/dL (0.2-8.8).   HCC was diagnosed via surveillance (imaging and/or AFP) in 27 patients. Among the surveillance 
group, 85% were within Milan criteria versus 23% in the symptomatic group (p<0.01). Survival at 1 and 3 yr were 91% and 60% in the surveillance group and 62% and 62% in the 
symptomatic group (p=0.3).  The histology study yielded important insights: Only 10/17 (59%) of the (non-tumor) tissues had stage 4 cirrhosis, whereas 6/17 (35%) had stage 0-2 
fibrosis. Median HAI was 4 (range, 0-8), indicating that most had mild necroinflammation. Periportal hepatitis was present in 59%, only two had (mild) steatosis and three had 
steatohepatitis (5/17 = 29%).
Conclusions: Many patients lacked traditional HCC risk factors: 44% had AFP < 10 ng/mL and 40% of 17 histological specimens were non-cirrhotic and 70% lacked liver fat 
(steatosis/steatohepatitis).  Future research should seek novel indicators of persistent HCC risk after HCV cure, e.g., somatic DNA mutations and epigenetic changes. This study did 
not show a survival benefit to screening; however, a higher percentage of patients diagnosed through surveillance were within Milan criteria.

605  Residual Risk of Disease Progression After Hepatitis C Cure in HIV-HCV Patients 
Dominique Salmon-Ceron1; Camille Gilbert2; Philippe Sogni1; Francois Dabis3; Julie Bottero4; Patrick Miailhes5; Lionel Piroth6; Firouzé Bani-Sadr7; Linda Wittkop8; for the ANRS CO13 
Hepavih Study Group  
1INSERM-APHP, Hosp Cochin, Paris, France; 2INSERM, Bordeaux, France; 3INSERM U897, ISPED, Univ de Bordeaux, Bordeaux, France; 4Hôpitaux de Paris, Hôpitaux Universitaires Paris-Sud, Le 
Kremlin-Bicêtre, France; 5CHU Lyon, Lyon, France; 6CHU Dijon, Dijon, France; 7CHU Reims, Reims, France; 8CHU de Bordeaux, Bordeaux, France 
Background: Incidence rates of hepatic events and mortality after cure of HCV in HIV-HCV co-infected patients are not yet documented in real-life settings.
Methods: We included HIV-HCV co-infected patients with a sustained virological response (SVR24 – negative HCV-RNA ≥6 months after anti-HCV treatment completion) within 
the French nationwide ANRS CO13 HEPAVIH cohort. Hepatic events were defined as ascites, digestive hemorrhage, bilirubin level >2.05 mg/mL, hepatic encephalopathy and 
hepatocellular carcinoma (HCC). All events were validated by a medical committee. We estimated incidence rates (95% confidence intervals [CI]) and mortality rates overall, and 
separately in patients with severe (F3/F4) and mild/no fibrosis (F0/F1/F2). Crude incidence risk ratios (IRR) were assessed using Poisson regression.
Results: We included 324 patients (36%) with SVR24 treatment with peg Interferon + Ribavirin (n=283) or triple therapy with Boceprevir/Telaprevir (n=41) and a median 
follow-up of 3.6 years. At SVR, median age was 45 years, median CD4 cell count was 450 (IQR 302-624)/mm3, median BMI was 22 kg/m² (IQR 20-24), 7% had an excessive alcohol 
consumption (>3 glasses of alcohol/day for men and >2 for women), 25% had a severe fibrosis (F3 n=31/F4 n=44) and 45% had a HCV genotype 1. Incidence rate of a first hepatic 
event was 4.2 per 1,000 person years (PY) (CI: 0.8-7.5) occurring 7 months in median after SVR. Patients with severe fibrosis tended to have a higher risk of first hepatic event 
compared to patients with mild/no fibrosis (IRR: 5.0 CI: 0.7; 26.3, P=0.10). Hepatic events were:  HCC (n=2) and decompensation (n=4). At the time of event, median fibrosis score 
was 10.3 kPa (IQR 9.0; 16.1) and 60% of these patients had an elastometry value >9.5 kPa.
Death occurred 5.3 years in median after SVR. Overall mortality rate was 4.8 per 1,000 PY (CI: 1.2-8.3), 4.0 (CI: 0.2-7.2) and 5.0 (CI: 0.6-9.4) per 1,000 PY in patients with severe and 
mild fibrosis, respectively (P=0.63). Causes of death were: HCC (n=2), infection (n=2), cardio-vascular disease (n=2) and unknown (n=1).
Conclusions: Both hepatic events and death after cure were rare after short/mid-term follow-up. A residual risk of hepatic events after hepatitis C cure in HIV-HCV co-infected 
patients persisted after cure and patients with severe fibrosis tended to have a higher risk for a hepatic event. Our early findings underline the need for long-term follow-up and 
are in favor of an early access to anti-HCV treatment.
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606  Hepatitis C Genotype 6 is Associated With Progression of Liver Fibrosis in HIV Patients 
Anchalee Avihingsanon1; Suparat Khemnark2; Tanakorn Apornpong1; Sivaporn Kukanok1; Vorapot Sapsirisavat1; Salyavit Chittmittrapap2; Stephen J. Kerr1; Sombat Treeprasertsuk2; 
Pisit Tankijvanich2; Kiat Ruxrungtham1; for the HCV Study Team  
1HIV-NAT, Thai Red Cross AIDS Rsr Cntr, Bangkok, Thailand; 2Chulalongkorn Univ, Bangkok, Thailand 
Background: Assessing liver fibrosis is critical for prioritizing candidates for HCV treatment in resource limited settings (RLS). We determined the rate of liver fibrosis progression 
and any factors that were associated with progression of fibrosis among untreated chronic hepatitis C patients with HIV (HIV/HCV) by using Liver stiffness measurement (LSM) by 
FibroScan.
Methods: Untreated chronic HIV/HCV co-infected patients (detectable HCV RNA for >6 months) were prospectively enrolled between January 1, 2011 and June 30, 2015. LSM 
was measured at first LSM (baseline) and after >6 months of follow-up.  Logistic regression was used to assess factors associated with progression of liver fibrosis, defined as LSM 
increasing by ≥1 stage or >3 KPa if stage was F4 at baseline.  Advanced liver fibrosis was defined as LSM ≥9.5 KPa (stages F3 or F4).
Results: Totally 133 HIV/HCV cases (85% male, 58.7% IDU, 24.8% MSM) were enrolled.  The median age was 40 years. All patients were taking HAART and had undetectable HIV 
RNA at baseline. HCV genotype (GT) distributions were 44 % GT3, 43% GT1 and 13% GT6.  Median duration from baseline to last LSM was 2.1 (IQR 1.0-3.1) years. Median LSM at 
baseline was 8.6 (IQR 6.1-14) KPa and 41% of patients met criteria for advanced liver fibrosis.  At the follow-up visit, 48/55 (87%) of subjects with advanced fibrosis at baseline 
remained in stage F3-F4, and 22/78 (28%) of patients with non-advanced fibrosis at baseline had LSM indicating progression to F3-F4.  Liver fibrosis progression of ≥1 stage was 
noted in 50/133 (38%) patients.  In all patients, the median rate of fibrosis progression was 1.4 (IQR 0.4-4.4) KPa/year. Patients with advanced fibrosis at baseline had a higher 
degree of liver fibrosis progression [median=3.6 (IQR 1.4-6.5) KPa/year] than those with less advanced disease at baseline [median=1.0 (IQR 0.3-2.4) KPa/year].   In multivariate 
analysis, HCV genotype 6 (OR 4.02,95%CI=1.10-14.76,p=0.047 versus GT1) and duration of HCV infection in years (OR 1.06,95%CI=1.00-1.11,p=0.028) were significantly associated 
with progression of liver fibrosis.  The odds of liver fibrosis progression in patients with genotype 3 was not significantly different to patients with GT1 (OR 1.38,95%CI=0.52-3.18, 
p=0.28).
Conclusions: Patients with untreated HIV/HCV genotype 6 had a greater rate of fibrosis progression than genotypes 1 and 3, and should be prioritized for HCV treatment where 
resources are constrained.

607  Impact of Occult HBV Infection in HCC Presentation in HCV-Related Cirrhosis 
Nicola Coppola1; Valentina Iodice2; Mario Starace1; Carmine Minichini1; Nunzia Farella2; Lorenzo Onorato1; Giulia Liorre2; Evangelista Sagnelli1; Giorgio De Stefano2  
1Second Univ of Naples, Naples, Italy; 2AORN dei Colli, P.O. Cotugno, Naples, Italy 
Background: The role of the occult HBV infection (OBI) as an additional risk factor for hepatocellular carcinoma (HCC) has not been fully investigated. The aim of this study was to 
evaluate the virological and clinical characteristics of OBI (HBV DNA in liver tissue in HBsAg negative patients) in HBsAg negative subjects with HCC
Methods: 68 consecutive HBsAg negative patients with HCC were enrolled at two centers from June 2013 to December 2014: 57.3% males; mean age 70.2±6.24 years; 58 (85.3%) 
with HCV-related cirrhosis and 10 (14.7%) with non-alcoholic fatty liver diseases-related cirrhosis; 85.3% with a Child-A stage cirrhosis; 69.1% at first diagnosis of HCC, 2.9% with 
portal thrombosis; 89.7% with a BCLC stage-A HCC. For each patient HBV DNA was sought by PCR in plasma, HCC-liver tissue and non-HCC-liver tissue, using sets of primers for core, 
surface and x regions of HBV genome. Occult HBV infection was defined by the presence of HBV DNA in at least two different PCRs
Results: OBI was identified in 3 patients (4.4%)both in HCC-liver tissue and non-HCC-liver tissue and in 10 (14.7%) only in HCC-liver tissue; no patient showed OBI in plasma. OBI was 
detected more frequently in the 11 anti-HBs negative/anti-HBc positive and in the 17 anti-HBs/anti-HBc positive than in the 40 anti-HBs/anti-HBc negative patients (54.5%, 29.4% 
and 5%, respectively; p<0.0005). The analysis of pre-S1, pre-S2 and S regions showed the presence of aa substitutions in S region (F19L, S59F, T131I, Q129H), deletions in position 
4,8 an 17 in pre-S1region and aa substitution in pre-S2 region (P41H). The demographic, biochemical and clinical (unifocal or multifocal HCC, diameter of HCC, HCC localization) 
were similar in the 13 patients with OBI and in the 55 without. However, the 13 patients with OBI than the 55 without showed a more severe cirrhosis (Child B or C stage: 53.9% vs. 
5.5%, p<0.0001) and more advanced HCC (BCLC B or C stage: 46.1% vs. 1.8%, p<0.0001)
Conclusions: OBI was found in 19.1% of the HBsAg negative patients with HCC, more frequently in anti-HBc positive patients. The OBI seems to have a clinical impact in HCC 
presentation and HBsAg mutations correlated with HCC progression and failure in HBsAg detection

608  CB2-63 RR Variant Is Associated With Immune-Mediated Disorders in HCV Patients 
Nicola Coppola; Rosa Zampino; Giulia Bellini; Maria Stanzione; Nicolina Capoluongo; Margherita Macera; Luigi E. Adinolfi; Emanuele Miraglia Del Giudice; Evangelista Sagnelli; 
Francesca Rossi  
Second Univ of Naples, Naples, Italy 
Background: Patients with HCV chronic infection frequently show immune-mediated disorders (IMDs). The Cannabinoid (CB) receptor 2, predominantly expressed in the immune 
cells, plays an important role on the function of the immune system. In particular, the CB2-63 variants (rs35761398)  affects the ability of the CB2 receptor to exert its inhibitory 
function on T lymphocyte. The aim is  to evaluate whether CB2 variants are associated with the presence of IMDs in patients with chronic HCV infection
Methods: Considering that nearly 30% of anti-HCV positive patients are affected by IMDs,  we planned a 12-month recruitment period for treatment-naïve anti-HCV positive 
patients with signs of IMD and a 4-month period for treatment-naïve anti-HCV patients lacking these signs. The enrollment stared in September 2013 and at the end of the 
recruitment periods 168 patients have been selected, 81 anti-HCV/HCV-RNA positive with signs of IMDs and 87 anti-HCV/HCV-RNA positive with no sign of IMDs. The presence of 
IMDs was defined by at least one of the following conditions: ANA positivity (titers ≥1:160) observed in 22 (27.2%) cases , SMA positivity (titers ≥1:160) in 3 (3.7%), a cryocrite >2% 
in 24 (29.6%), history or active autoimmune thyroiditis in 25 (30.9%), psoriasis in 4 (4.9%), B-cells non-Hodgkin lymphoma in 2 (2.5%) and autoimmune hemolytic anemia in 1 
(1.2%) case; no patient showed  signs of lichen planus nor Syogren syndrome. All patients were screened for the CNR2 rs35761398 SNP by a TaqMan Assay
Results: Compared with the 87 patients lacking IMDs, the 81 in the IMDs group more frequently were females (65% vs 45%, p=0.01), but not other significant difference was 
found in initial demographic, epidemiologic, serological, biochemical and virological data. In particular, the age (mean+SD: 53±14.1 vs. 52.9±13.4 years), ALT serum  levels, HCV 
viral load and in distribution of HCV genotypes were similar in these two groups. Instead, the prevalence of the patients with the CB2-63 RR variant was significantly higher in 
patients in the IMD group than in those in the non-IMD group (49.4% vs 24.1%, p=0.001). A logistic regression analysis including the CB2-63 receptor (RR vs QR or QQ), age and sex, 
identified the CB2-63 RR as the only independent predictor of IMDs (p =0.005).
Conclusions: the data suggest a significant previously unknown association between CB2-63 RR variant and IMDs in anti-HCV patients, an observation deserving further 
investigation on a larger series of patients to define its clinical value 

609  Prevalence and Risk Factors of Low Muscle Mass in HIV/Viral Hepatitis Coinfection 
Charitha Gowda1; Todd T. Brown2; Charlene Compher1; Kimberly A. Forde1; Jay R. Kostman3; Pamela A. Shaw4; Phyllis Tien5; Vincent Lo Re1  
1Univ of Pennsylvania, Philadelphia, PA, USA; 2Johns Hopkins Univ, Baltimore, MD, USA; 3John Bell Hlth Cntr, Philadelphia, PA, USA; 4Univ of Pennsylvania, Phialdelphia, PA, USA; 5Univ of 
California San Francisco, San Francisco, CA, USA 
Background: Low muscle mass (LMM) in HIV is associated with reduced survival and may be mediated by systemic inflammation. Coinfection with viral hepatitis may induce 
additional inflammation that can contribute to LMM. We determined the prevalence of LMM in HIV/viral hepatitis patients on antiretroviral therapy (ART) compared to ART-treated 
HIV-monoinfected, viral hepatitis-monoinfected, and uninfected persons, and identified risk factors for LMM in coinfected patients.
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Methods: We performed a cross-sectional study of participants in the Women’s Interagency HIV Study (n=1,957) and Multicenter AIDS Cohort Study (n=2,514) who had 
anthropometric data available. Viral hepatitis was defined by positive hepatitis B virus (HBV) surface antigen and/or hepatitis C virus (HCV) RNA. We evaluated the prevalence of 
LMM, defined as <10th percentile of age- and sex-matched reference values for mid-upper arm circumference, by HIV/viral hepatitis status. Using multivariable logistic regression, 
we determined adjusted odds ratios (ORs) with 95% confidence intervals (CIs) of: 1) LMM associated with viral hepatitis coinfection; and 2) factors associated with LMM in 
coinfected persons.
Results: A total of 332 HIV/viral hepatitis-coinfected (246 HCV; 79 HBV; 7 HBV/HCV), 1,854 HIV only, 223 viral hepatitis only, and 2,061 uninfected patients were identified. LMM 
was most common in coinfected (24%), followed by HIV-monoinfected (14%), and least common in hepatitis-monoinfected and uninfected persons (both 10%) (all p<0.001 
vs. coinfected). After adjustment for age, alcohol use, injection drug use (IDU), and body mass index, viral hepatitis was associated with LMM in HIV-infected women (OR 3.14 
[1.79-5.51]); the association did not reach significance in men (OR 1.30 [0.68-2.13]). Results were similar after exclusion of cirrhotic patients. In coinfected women, IDU (OR 4.02 
[1.11-14.53]), but not hazardous alcohol (OR 0.89 [0.43-1.82]), was associated with LMM; and, there was little association of liver aminotransferases >40 U/L (OR, 2.08 [0.93-4.65]) 
or glomerular filtration rate<60 ml/min (OR 1.57 [0.52-4.70].
Conclusions: Low muscle mass was more common in coinfected than HIV-monoinfected, hepatitis-monoinfected, and uninfected persons. In HIV, viral hepatitis was more 
strongly associated with low muscle mass in women than men. Future studies should determine if coinfection creates a heightened inflammatory state that promotes loss of 
muscle mass and explore reasons for the differential association by sex.

610  Rapid Improving of Glycemic Control in HCV Patients Treated With IFN-Free Regimens 
Paolo Pavone; Tiziana Tieghi; Gabriella D’Ettorre; Miriam Lichtner; Raffaella Marocco; Ivano Mezzaroma; Giulia Passavanti; Claudio M. Mastroianni; Vincenzo Vullo  
Sapienza Univ of Rome, Rome, Italy 
Background: HCV infection has been widely associated with insulin-resistance and type 2 diabetes. Improved diabetic outcomes have been demonstrated many years after the 
HCV eradication, but development of type 1 diabetes has been reported following IFN exposition. Little is known about the impact of new direct acting antiviral agents (DAAs) on 
glycemic control.
Methods: We retrospectively evaluated 29 HCV-infected patients (10 HIV+) with type 2 diabetes who were treated with different IFN-free regimens, including sofosbuvir, 
simeprevir, ledipasvir, daclatasvir, dasabuvir and ombitasvir/paritaprevir/ritonavir. To evaluate general improving of glycemic control,  we used a composite endpoint given by 
reduction of fasting glucose (FG) (of min. 20 mg/dl) or glycated haemoglobin (A1C) (of min. 0.5%) or reduction of insulin/metformin dosing during anti-HCV treatment. Statistical 
analysis was performed with the paired t-test, Kruskal-Wallis test and Welch one-way ANOVA procedure (R software).
Results: The mean age of the patients was 59,28 years (24 M, 5 F). All the patients had HCV-RNA undetectable at end of treatment (or <15 UI/ml if still on treatment). Pre-
treatment FG was reported in 27 patients, mean value 175 mg/dl (range, 85-455), pre-treatment A1C in 17 patients, mean value 7.1% (range, 5.1%-11.8%). FG during treatment was 
available for 21 patients and analysis showed a statistically significant reduction (p=0,007), reduction mean value was -52,86 mg/dl [Fig.1]. A1C during treatment was available 
for 10 patients and analysis showed a statistically significant reduction (p=0,021), reduction mean value was -1,95%. 4 patients were excluded from the analysis cause data were 
insufficient. The endpoint was reached by 21 of 25 patients (84%). 6 patients (23%) needed to reduce insulin dosing, 8 of 10 patients showed reduction of A1C, 14 of 21 patients 
(67%) showed reduced FG during treatment. FG and A1C reductions were independent from the drug used, HCV genotype and HIV. No cases of symptomatic hypoglycaemia were 
found. Between the 4 patients who didn’t reach the endpoint 3 presented normal baseline FG (<110 mg/dl) and A1C (<6%) and the remaining 1 presented Child-Pugh B and was 
the only patient with persisting elevated liver enzymes at end of treatment.
Conclusions: HCV suppression following DAA treatment is associated with rapid improving of glycemic control. In order to avoid ipoglycemic events, patients undergoing DAAs 
should be closely monitorized for reduction of hypoglycaemic drugs.

 

611  Eradication of HCV and Extrahepatic Comorbidities in HIV/HCV Coinfection 
Juan Berenguer1; Miguel A. Von Wichmann2; José López-Aldeguer3; María J. Galindo4; Josep Mallolas5; Manel Crespo6; María J. Tellez7; José M. Bellón1; Juan González-García8; for the 
GeSIDA 3603 Study Group  
1Hosp General Universitario Gregorio Marañón, Madrid, Spain; 2Hosp Universitario Donostia, San Sebastián, Spain; 3Hosp Universitari i Politècnic La Fe, Valencia, Spain; 4Hosp Clínico 
Universitario de Valencia, Valencia, Spain; 5Hosp Clínic de Barcelona, Barcelona, Spain; 6Hosp Universitari Vall d’Hebron, Barcelona, Spain; 7Hosp Clinico San Carlos, Madrid, Spain; 8Inst for 
Hlth Rsr of La Paz Univ Hosp, Madrid, Spain 
Background: We studied the effect of SVR on non–liver-related (NLR) non–AIDS-related (NAR) events and mortality in HIV/HCV+ patients (Pts) after therapy with interferon plus 
ribavirin (IR).
Methods: GeSIDA 3603 is a cohort of HIV/HCV+ Pts treated with IR between 2000-2008 in 19 centers. We assessed incident NLR-NAR events from interruption of IR to the last 
follow-up visit, death, or loss to follow-up. Pts were classified as responders (including those who achieved SVR after retreatment) or nonresponders. We assessed NLR-NAR deaths 
and NLR-NAR events, including cardiovascular events (myocardial infarction, angina, stroke, peripheral artery disease, heart failure, ruptured aortic aneurism, and mesenteric 
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artery ischemia), renal events (chronic renal failure, dialysis, and renal transplantation), bone events (bone fractures and avascular bone necrosis), diabetes mellitus, NLR-NAR–
defining cancer, and NAR sepsis requiring hospitalization. NLR-NAR events were defined according to the Cohort of the Spanish AIDS Research Network (AIDS 2013; 27:181). The 
censoring date was May 31, 2014. All the centers were monitored before the analysis. We calculated the aHR (95%CI) of events in responders vs nonresponders by Cox regression 
analysis. The variables for adjustment were age, sex, prior AIDS, HIV risk group, nadir CD4+ cell count, cART, HIV-RNA load, HCV genotype, and advanced fibrosis (FIB4≥3.25). 
Competing risk survival analysis was applied when analyzing NLR-NAR events (overall death) and NLR-NAR death (AR or LR death). Two sensitivity analyses were carried out: one by 
censoring FU in retreated patients with SVR at the date of initiation of retreatment and the other by excluding those who were retreated.
Results: Of 1,625 Pts, 592 (36%) had an SVR. After a median FU of 5.2 y in responders and 5.5 y in nonresponders, significantly lower frequencies and rates of renal events, diabetes 
mellitus, and NAR sepsis were seen in responders (Table). Cox regression analysis showed that the aHR of renal events and diabetes mellitus were significantly lower in responders 
(Table). These results were confirmed by the 2 sensitivity analyses.
Conclusions: Our findings suggest that eradication of HCV in coinfected Pts is independently associated with a reduced hazard of renal events and diabetes mellitus. Eradication 
of HCV was not independently associated with a reduced hazard of NLR-NAR death, cardiovascular events, bone events, NLR-NAR cancers, or NAR sepsis.

612  Hepatitis C and the Risk of Non-Liver-Related Morbidity and Mortality in HIV+ Persons 
Helen Kovari1; Rainer Weber1; Alexandra L. Calmy2; Matthias Cavassini3; Marcel Stoeckle4; Patrick Schmid5; Enos Bernasconi6; Andri Rauch7; Bruno Ledergerber1; for the Swiss HIV 
Cohort Study 
1Univ Hosp Zurich, Zurich, Switzerland; 2Univ Hosp Geneva, Univ of Geneva, Geneva, Switzerland; 3Univ Hosp Lausanne, Univ of Lausanne, Lausanne, Switzerland; 4Univ Hosp Basel, Basel, 
Switzerland; 5Cantonal Hosp, St Gall, Switzerland, St Gall, Switzerland; 6Regional Hosp Lugano, Lugano, Switzerland; 7Bern Univ Hosp and Univ of Bern, Bern, Switzerland 
Background: HCV infection has been associated with increased non-liver-
related morbidity and mortality; however studies have yielded inconsistent 
results.
Methods: The incidence of clinical events in four HCV-seropositive groups 
(untreated spontaneously cleared/detectable HCV-RNA, treated with/without 
sustained virologic response (SVR)) and matched HCV-seronegative Swiss HIV 
Cohort Study (SHCS) participants from 08/1994 to 12/2014 were studied. We 
compared HCV-seropositive to HCV–seronegative patients and aviremic to 
replicating HCV infection. Poisson regression was used to assess differences 
across these groups (see footnote in Figure).
Results: We included 2503 HCV-seropositive individuals, 540 with cleared HCV 
infection, 1294 untreated viremic, 345 treated with SVR, 281 treated without 
SVR, and 2503 HCV-seronegative controls. After a mean follow-up of 8.2 
years, we observed 107/18 (HCV-seropositive/HCV-seronegative) liver events, 
41/14 kidney diseases, 230/121 osteoporosis/fracture, 114/129 cardiovascular 
events, 162/126 HIV CDC B/C events, 106/10 liver-related deaths and 227/218 
non-liver-related deaths. Adjusted incidence rate ratios for the HCV-negative 
and different HCV-seropositive groups are shown in the Figure. Compared 
to HIV-monoinfected controls, HCV-seropositive groups combined had an 
increased risk of liver disease (IRR 6.29 [95% CI 3.52-11.22]), liver-related death 
(8.24 [3.61-18.83]), kidney events (2.43 [1.11-5.33]) and osteoporosis/fracture 
(1.43 [1.03-2.01]). No evidence for an association with increased risk was found 
for cardiovascular diseases, HIV CDC B/C events and non-liver-related death. 
Among HCV-seropositive individuals, those with replicating HCV infection had 
an increased risk of liver-related events compared to aviremic participants 
(untreated viremic vs cleared 2.84 [1.36-5.89]; non-SVR vs SVR 6.74 [1.36-
5.89]) and liver-related death (untreated viremic vs cleared 2.10 [0.99-4.47]; 
non-SVR vs SVR 3.36 [1.37-8.21]). Non-liver-related diseases and death did not 
significantly differ between HCV viremic vs aviremic patients.
Conclusions: While incidence for non-liver-related death and cardiovascular 
events was not elevated, HCV exposure was associated with an increased risk 
of kidney disease and osteoporosis. This risk did not seem to be dependent of 
persistent HCV replication.
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613  Risk of Cancer in HIV-Positive Adults on ART in South Africa: A Record Linkage Study 
Mazvita M. Sengayi1; Adrian Spoerri2; Matthias Egger3; Janet Giddy4; Mhairi Maskew5; Elvira Singh1; Julia Bohlius2; for the International Epidemiologic Databases to Evaluate AIDS 
Southern Africa (IeDEA-SA) 
1Natl Cancer Registry, NHLS, Johannesburg, South Africa; 2Inst of Social and Preventive Med, Univ of Bern, Bern, Switzerland; 3Univ Hosp Bern, Bern, Switzerland; 4McCord Hosp, Durban, 
South Africa; 5Univ of the Witwatersrand, Wits Hlth Consortium, Johannesburg, South Africa 
Background: The surveillance of HIV-related cancers in South Africa is hampered by the lack of systematic collection of cancer diagnoses in HIV cohorts and the absence of data on 
HIV status in cancer registries. To estimate cancer incidence and explore risk factors for developing infection-related and non-infection-related cancer, we conducted a probabilistic 
record linkage study of ART programs providing care for adults and the National Cancer Registry in South Africa.
Methods: We used data for the period 2004-2011 from two ART programs (McCord Hospital, KwaZulu-Natal and Themba Lethu Clinic, Gauteng province) and linked it to the cancer 
registry data for the same period. We used probabilistic record linkage methods to identify patients with both HIV and cancer.  Linkage variables were names, date of birth and 
gender. We calculated cancer incidence rates and hazard ratios (HR) with 95% confidence intervals (CI) from multivariable Cox regression models adjusted for sex, age, CD4 cell 
counts and hemoglobin levels at start of ART for infection-related and non-infection-related cancers as defined by the International Agency for Research on Cancer.
Results: We included 23,120 patients, 64% were women, median age at starting ART was 36 years (IQR 31-42) and median CD4 cell count was 109 cells/µL (IQR 45-179). During 
59,101 person-years (pys) of follow-up 851 patients developed incident cancers for an overall incidence rate of 1,315/100,000 pys (95% CI 1,225-1,410). Cancers with the highest 
incidence rates in men were Kaposi sarcoma (KS), non-Hodgkin’s lymphoma (NHL), oesophagus, conjunctiva and oropharyngeal cancers. In women, cancers with the highest 
incidence rates were cervical cancer, KS, breast, NHL and conjunctiva (Figure). The risk of developing infection-related cancer increased with lower CD4 cell counts at start ART 
(<100 versus >=350 cells/µL: adjusted HR 0.24, 0.08-0.76) and with lower hemoglobin levels (adjusted HR: 0.92, 95% CI 0.87-0.96). For cancers not associated with infections, 
cancer risk increased with age at ART start (>=56 versus 16-25 years: adjusted HR 2.63, 95% CI 1.08-6.39).
Conclusions: Incidence of cancer in HIV-positive South Africans in the era of potent ART remains high, particularly for AIDS-defining cancers and infection-related cancers. There is 
a need to evaluate and implement cancer-specific prevention strategies in the HIV-positive population in South Africa. 

 

614  No Difference in Stage at Cancer Diagnosis by AIDS Status Among HIV-Infected Adults 
Surbhi Grover1; Heidi M. Crane2; John Gill3; James J. Goedert4; Mari M. Kitahata2; Richard Moore5; Sonia Napravnik6; Anita Rachlis7; Michael J. Silverberg8; Keri N. Althoff9 
1Univ of Pennsylvania, Philadelphia, PA, USA; 2Univ of Washington, Seattle, WA, USA; 3Univ of Calgary, Calgary, AB, Canada; 4NIH, Bethesda, MD, USA; 5Johns Hopkins Univ, Baltimore, MD, 
USA; 6Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA; 7Sunnybrook Rsr Inst, Sunnybrook Hlth Scis Cntr, Toronto, ON, Canada; 8Kaiser Permanente Northern California, Oakland, CA, 
USA; 9Johns Hopkins Bloomberg Sch of PH, Baltimore, MD, USA 
Background: HIV-associated immune suppression has been linked to an increased risk of certain cancers, but whether this risk is translated into different stages at cancer 
diagnosis, or risk of death after cancer diagnosis, is unclear. We estimated the effect of prior AIDS-defining illness (ADI) as a surrogate for advanced HIV disease progression on 
cancer stage at diagnosis and subsequent mortality risk.
Methods: HIV-infected adults (>=18 years of age) with validated diagnoses of anal, oropharynx (OP), cervical, lung cancer, or Hodgkin lymphoma (HL) from 1 Jan 2000 to 31 Dec 
2009 in the North American AIDS Cohort Collaboration on Research and Design (NA-ACCORD) were included. NA-ACCORD participants are HIV-infected adults who successfully link 
into care. The distribution of stage at cancer diagnosis was compared in those with and without a prior ADI. Stage at diagnosis was identified via local review of medical records 
by trained medical record abstractors under the supervision of physician or via cancer registries. Analyses were stratified by type-specific cancer. Adjusted mortality rate ratios 
[aMRRs] and 95% confidence intervals ([,]) were estimated using Poisson regression models accounting for sex, race, smoking status, CD4 count, HIV RNA, ART use, and cancer 
stage, all measured at cancer diagnosis; age was time-varying.
Results: Of the 81,865 participants, 814 had validated type-specific cancer diagnoses of interest (n=162 anal, n=5 cervical, n=444 lung, n=114 OP, n=89 HL); 642 (79%) with 
a prior ADI and 728 (89%) with ART use prior to cancer diagnosis. Cancer stage was comparable by prior ADI diagnosis for each cancer (Figure 1). Prior ADI diagnosis increased 
mortality rates after cancer diagnosis for each cancer, except cervical cancer as none died after cervical cancer diagnosis. After adjustment for age, sex, race, smoking, ART use, CD4 
count, HIV RNA, and cancer stage at diagnosis, the aMRRs comparing those with vs. without a prior ADI at cancer diagnosis were as follows: anal: 1.5 [0.8, 2.6]; lung: 1.6 [1.3, 2.0]; 
OP: 1.9 [0.9, 3.6]; and HL: 1.9 [0.8, 4.4].
Conclusions: A marker of at least one prior episode of advanced HIV disease (i.e. a prior ADI) was not associated with differences in stage at diagnosis or risk of death after cancer 
diagnosis (except for lung cancer) in this population of HIV-infected adults with access to care.
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615  Cancer Versus Tuberculosis Mortality Among HIV-Infected Individuals in Botswana 
Scott Dryden-Peterson1; Gita Suneja2; Heluf Medhin3; Memory Bvochora-Nsingo4; Mukendi K. Kayembe5; Neo Tapela3; Shahin Lockman1  
1Brigham and Women’s Hosp, Harvard Med Sch, Boston, MA, USA; 2Univ of Utah Sch of Med, Salt Lake City, UT, USA; 3Botswana Ministry of Hlth, Gaborone, Botswana; 4Gaborone Private 
Hosp, Gaborone, Botswana; 5Natl Hlth Lab, Gaborone, Botswana 
Background: With declining mortality due to infections, cancer has become the leading cause of death among HIV-infected individuals in high-income countries. However, in 
sub-Saharan Africa where more than two-thirds of HIV infections occur, the relative contribution of infection and malignancy to HIV-associated mortality is unknown. We sought 
to estimate cancer mortality since availability of antiretroviral treatment (ART) in Botswana, and compare with mortality due to tuberculosis (TB), the leading infectious cause of 
death in sub-Saharan Africa.
Methods: Incidence by cancer type was estimated from 8479 incident cases from the Botswana National Cancer Registry during the period of ART expansion, 2003-2008.  We 
utilized Poisson regression in an inverse probability weighted population with known HIV status and projected cancer incidence through 2013.  Cancer mortality was estimated 
using parametric Weibull models from observed survival in a separate prospective cancer cohort in Botswana (2010-2015).  Survival probabilities for each cancer type were 
assumed to be constant during the study period and all deaths were attributed to cancer.  We utilized estimates from the WHO|Global TB Program (derived from Botswana 
government data) to estimate TB-HIV deaths.
Results: A total of 808 patients with HIV and cancer followed for median of 12.2 months (IQR 6.1 to 24.3 months) contributed to survival estimates (1.2% loss-to-followup).  
Estimated 5-year survival was low: cervix 3.9%, head and neck 4.4%, breast 19.3%, non-Hodgkin lymphoma 39.7%, Kaposi sarcoma 52.1%, and combined other sites 15.1%.  
Mortality due Kaposi sarcoma declined over the study period (-4.2% annually, 95% CI -5.0 to -3.3%), but cervical cancer mortality increased (13.3% annually, 95% CI 11.7 to 14.9). 
Overall cancer mortality increased (1.2% annually, 95% CI 0.7 to 3.1%) while TB mortality declined substantially between 2003 and 2013.  In 2013, projected cancer mortality (293 
per 100,000, 95%CI 264-331) approximated projected TB mortality (324 per 100,000, estimate range 241-419).
Conclusions: With ART coverage exceeding 90%, mortality due to cancer in HIV-infected individuals has increased in Botswana and now likely exceeds mortality due to TB.  
Cervical cancer mortality is rising sharply.  Interventions to reduce cancer risk, establish screening programs, and improve access to treatment are urgently needed for HIV-infected 
individuals.

Cancer'versus'Tuberculosis'Mortality'among'HIV8infected'individuals'in'Botswana!

Scott%Dryden,Peterson,1,2,3%Gita%Suneja,4%Heluf%Medhin,5%Memory%Bvochora,Nsingo,6%Mukendi%Kayembe,5,7%Neo%
Tapela,1,2,5%%Shahin%Lockman1,2,3%

1%Botswana%Harvard%AIDS%Institute%Partnership,%Gaborone,%Botswana;%2%Brigham%and%Women’s%Hospital,%Boston,%
MA;%3%Harvard%T.H.%Chan%School%of%Public%Health,%Boston,%MA;%4%University%of%Utah,%Salt%Lake%City,%UT;%5%Botswana%
Ministry%of%Health,%Gaborone,%Botswana;%6%Department%of%Oncology,%Gaborone%Private%Hospital,%Gaborone,%
Botswana;%7%National%Health%Laboratory,%Gaborone,%Botswana%

BACKGROUND.''With!declining!mortality!due!to!infections,!cancer!has!become!the!leading!cause!of!death!
among!HIV9infected!individuals!in!high9income!countries.!However,!in!sub9Saharan!Africa!where!more!than!two9
thirds!of!HIV!infections!occur,!the!relative!contribution!of!infection!and!malignancy!to!HIV9associated!mortality!is!
unknown.!We!sought!to!estimate!cancer!mortality!since!availability!of!antiretroviral!treatment!(ART)!in!
Botswana,!and!compare!with!mortality!due!to!tuberculosis!(TB),!the!leading!infectious!cause!of!death!in!sub9
Saharan!Africa.'

METHODS.''Incidence!by!cancer!type!was!estimated!from!8479!incident!cases!from!the!Botswana!National!
Cancer!Registry!during!the!period!of!ART!expansion,!200392008.!!We!utilized!Poisson!regression!in!an!inverse!
probability!weighted!population!with!known!HIV!status!and!projected!cancer!incidence!through!2013.!!Cancer!
mortality!was!estimated!using!parametric!Weibull!models!from!observed!survival!in!a!separate!prospective!
cancer!cohort!in!Botswana!(201092015).!!Survival!probabilities!for!each!cancer!type!were!assumed!to!be!
constant!during!the!study!period!and!all!deaths!were!attributed!to!cancer.!!We!utilized!estimates!from!the!
WHO|Global!TB!Program!(derived!from!Botswana!government!data)!to!estimate!TB9HIV!deaths.'

RESULTS.''A!total!of!808!patients!with!HIV!and!cancer!followed!for!median!of!12.2!months!(IQR!6.1!to!24.3!
months)!contributed!to!survival!estimates!(1.2%!loss9to9followup).!!Estimated!59year!survival!was!low:!cervix!
3.9%,!head!and!neck!4.4%,!breast!19.3%,!non9Hodgkin!lymphoma!39.7%,!Kaposi!sarcoma!52.1%,!and!combined!
other!sites!15.1%.!!Mortality!due!Kaposi!sarcoma!declined!over!the!study!period!(94.2%!annually,!95%!CI!95.0!to!9
3.3%),!but!cervical!cancer!mortality!increased!(13.3%!annually,!95%!CI!11.7!to!14.9).!Overall!cancer!mortality!
increased!(1.2%!annually,!95%!CI!0.7!to!3.1%)!while!TB!mortality!declined!substantially!between!2003!and!2013.!!
In!2013,!projected!cancer!mortality!(293!per!100,000,!95%CI!2649331)!approximated!projected!TB!mortality!(324!
per!100,000,!estimate!range!2419419).'

CONCLUSIONS.!!With!ART!coverage!exceeding!90%,!mortality!due!to!cancer!in!HIV9infected!individuals!has!
increased!in!Botswana!and!now!likely!exceeds!mortality!due!to!TB.!!Cervical!cancer!mortality!is!rising!sharply.!!
Interventions!to!reduce!cancer!risk,!establish!screening!programs,!and!improve!access!to!treatment!are!urgently!
needed!for!HIV9infected!individuals.!
!

'

 

616  Excess Mortality Rates Among HIV-Infected Cancer Patients in the United States 
Anna Coghill; Ruth Pfeiffer; Meredith Shiels; Eric Engels  
NCI, Rockville, MD, USA 
Background: We have recently reported that HIV-infected cancer patients have a higher risk of dying from their cancer than their HIV-uninfected counterparts, providing evidence 
that immunosuppression plays a role in cancer progression. However, the magnitude of excess mortality resulting from this association among US HIV-infected cancer patients 
remains unclear. In the present study, we examine whether patients diagnosed with both HIV and cancer die at higher rates than expected based on the mortality rates for HIV and 
cancer individually.
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Excess Mortality in Patients Diagnosed with both HIV and Cancer 

Cancer and age Excess Mortality Rate

per 105 person-years
p-value

Lung Cancer 

30-49 years 59,004 <0.0001

50-69 years 42,061 <0.0001

70+ years -- 0.15

Anal Cancer 

30-49 years 3,736 <0.001

50-69 years 3,246 0.02

70+ years -- 0.55

Melanoma 

30-49 years 6,364 <0.01

50-69 years 4,508 0.06

70+ years -- --

Colorectal Cancer  

30-49 years 14,952 <0.0001

50-69 years 5,856 0.08

70+ years -- 0.66

Breast Cancer  

30-49 years 10,537 <0.0001

50-69 years 8,011 <0.0001

70+ years 32,773 0.01

Prostate Cancer  

30-49 years -2,349 0.03

50-69 years -- 0.15

70+ years -- 0.35

Methods: We addressed this question using data from HIV and cancer registries in 6 states 
participating in the HIV/AIDS Cancer Match Study and corresponding general population 
mortality data from the National Center for Health Statistics (1996-2010). We compared 
age-stratified mortality rates in 4 groups: (1) the general population, (2) individuals diagnosed 
with HIV, (3) individuals diagnosed with cancer, and (4) individuals diagnosed with both 
HIV and cancer. We assessed associations with age-stratified overall mortality rates using a 
Poisson model including additive terms for HIV and cancer, and an interaction term for the 
combined effect of HIV and cancer. We tested the statistical significance of the interaction term 
to determine whether patients diagnosed with both diseases experienced significant excess 
mortality in addition to mortality from HIV and cancer separately. 
Results: For 5 of the 6 cancers evaluated, HIV-infected cancer patients experienced statistically 
significant excess mortality rates.(Table 1) This excess mortality rate was most pronounced 
among younger individuals (30-49 years), with large excess rates per 105 person-years for cancers 
of the lung (59,004), anus (3,736), colorectum (6,364), and breast (10,537), and melanoma 
(6,364); there was actually a deficit in mortality for prostate cancer in this age group (2,349 per 
105 person-years). For breast cancer patients >70 years of age, we observed a significant excess 
mortality rate of 32,773 per 105 person-years. 
Conclusions: In the era of effective HIV treatment, US patients diagnosed with both HIV and 
cancer experienced significant excess mortality rates due to the combination of both diseases. 
The magnitude of this excess was substantial for non-AIDS-defining malignancies of varying 
etiologies, including common cancers such as lung, colorectal, and breast, and was particularly 
acute in younger populations who had higher baseline life expectancies.

617  Global Burden of Cervical Cancer in HIV-Positive Women on Antiretroviral Therapy 
Eliane Rohner1; Lukas Bütikofer2; Mhairi Maskew3; Yi-Ming A. Chen4; Ruth Friedman5; Gypsyamber DSouza6; Matthias Egger7; Julia Bohlius1; for the International Epidemiologic 
Databases to Evaluate AIDS (IeDEA) and the Collaboration of Observational HIV Epidemiological Research in Europe (COHERE) in EuroCoord 
1Inst of Social and Preventive Med, Univ of Bern, Bern, Switzerland; 2Univ of Bern, Bern, Switzerland; 3Univ of the Witwatersrand, Wits Hlth Consortium, Johannesburg, South Africa; 
4Kaohsiung Med Univ, Kaohsiung, Taiwan; 5Inst Nacional de Infectologia Evandro Chagas (INI), Fundação Oswaldo Cruz (Fiocruz), Rio de Janeiro, Brazil; 6Johns Hopkins Bloomberg Sch of PH, 
Baltimore, MD, USA; 7Univ Hosp Bern, Bern, Switzerland 
Background: HIV-positive women are at increased risk of human papillomavirus (HPV) infection and progression to invasive cervical cancer (ICC). HIV and HPV epidemics and 
access to cervical cancer screening vary between regions. We compared ICC risk in women on combination antiretroviral therapy (ART) in Asia-Pacific, North America, Latin 
America, Southern Africa, and Europe.
Methods: We included cohorts participating in the International Epidemiologic Databases to Evaluate AIDS (IeDEA) and the Collaboration of Observational HIV Epidemiological 
Research Europe (COHERE) in EuroCoord. We included HIV-positive women aged ≥ 16 years who started ART after cohort enrollment from 1996 onwards. We used flexible 
parametric survival models with region-specific baseline hazards adjusted for time-updated CD4 cell counts, age, and year of ART start to compare regional ICC rates. We excluded 
Asia-Pacific from multivariable analyses due to small sample size. We present incidence rates and adjusted hazard ratios (aHR) with 95% confidence intervals (CI).
Results: We included 65,726 women from 55 countries. Median age at ART start was 35 years and similar across regions. Median CD4 cell count (cells/µL) at ART start was 115 in 
Southern Africa, 146 in Asia-Pacific, 179 in Latin America, and 241 in Europe and North America. Median follow-up time was 3.9 years (interquartile range 1.5-7.3). During 323,224 
person-years (pys) 390 women developed ICC. Incidence rate per 100,000 pys was highest in Southern Africa (497, 95%CI 429-577) followed by Latin America (152, 95%CI 97-238), 
North America (76, 95%CI 48-119), Europe (71, 95%CI 62-83) and Asia-Pacific (42, 95%CI 6-297). With the exception of Southern Africa regional ICC risks decreased with time since 
ART start (see Figure). Adjusted hazard ratios comparing Europe with other regions at 2 and 5 years were 8.9 (95%CI 6.0-13.3) and 12.4 (95%CI 7.8-20.0), respectively, for Southern 
Africa, and 2.1 (95%CI 0.8-5.0) and 2.2 (95%CI 1.2-4.2), respectively, for Latin America. No difference was observed between North America and Europe.
Conclusions: HIV-positive women in Southern Africa and Latin America had a markedly higher ICC risk than women from North America and Europe, and rates did not decline 
with time on ART in Southern Africa. These regional differences were not explained by differences in CD4 counts, age, or year of starting ART, but could be explained by a higher 
prevalence and incidence of HPV infection and limited access to effective cervical cancer screening.  
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618  Risk of Kaposi Sarcoma in HIV-Positive Adults on ART: A Global Analysis 
Eliane Rohner1; Julia Bohlius1; Lukas Bütikofer2; Mhairi Maskew3; Yi-Ming A. Chen4; Valeria Fink5; Chad Achenbach6; Matthias Egger7; for the International Epidemiologic Databases to 
Evaluate AIDS (IeDEA) and the Collaboration of Observational HIV Epidemiological Research in Europe (COHERE) in EuroCoord 
1Inst of Social and Preventive Med, Univ of Bern, Bern, Switzerland; 2Univ of Bern, Bern, Switzerland; 3Univ of the Witwatersrand, Wits Hlth Consortium, Johannesburg, South Africa; 
4Kaohsiung Med Univ, Kaohsiung, Taiwan; 5Fundación Huésped, Buenos Aires, Argentina; 6Northwestern Univ, Chicago, IL, USA; 7Univ Hosp Bern, Bern, Switzerland 
Background: No comparisons of Kaposi sarcoma (KS) risk are available between regions with different HIV and Human Herpesvirus 8 (HHV-8) prevalence. We examined KS risk in 
adults on combination antiretroviral therapy (ART) in the IeDEA and COHERE in EuroCoord cohort collaborations.
Methods: We included HIV-positive adults (≥ 16 years) who started ART from 1996 onwards. We compared the risk of incident KS between regions using flexible parametric 
survival models with region-specific baseline hazards, adjusted for age, sex and its interaction with region, time-updated CD4 counts and year of ART start. We excluded Asia-
Pacific and Australia from multivariable analyses due to the small sample size. We present hazard ratios (HR) and 95% confidence intervals (CI) by time on ART and at 2 years after 
ART start.
Results: We included 352,013 patients from Asia-Pacific, Australia, Latin and North America, Southern Africa, and Europe. Median age at ART start was 36 years and similar across 
regions. Median CD4 count at ART start was <200 cells/µL in Asia, Southern Africa and Latin America, and >200 cells/µL in Australia, Europe and North America. The proportion 
of men and the subset who have sex with men (MSM) was highest in Australia, followed by North and Latin America and Europe. Over 1.3 million person-years (pys) 2,935 adults 
developed KS for an overall incidence rate of 199/100,000 pys (95%CI 192-207). After 2 years on ART KS incidence was higher in women from Southern Africa than in European 
women (adjusted HR 2.5, 95%CI 2.0-3.1), and similar to European women in women from Latin and North America. In men crude KS risk was higher in North America compared to 
Europe (HR 1.5, 95%CI 1.3-1.9), in multivariable analyses this risk declined to HR 1.1 (95%CI 0.9-1.4). The change was mainly explained by adjusting for time-updated CD4 counts. KS 
risk was similar in men from other regions (Figure).
Conclusions: Women in Southern Africa had a higher KS risk than women in Europe which was not explained by HIV-related risk factors. In men KS risk was similar across regions 
after adjusting for HIV-related risk factors. This pattern likely reflects different HHV-8 risk profiles: while men were at high risk of HHV-8 infection in most regions (MSM or resident 
in HHV-8 endemic regions) the main risk factor for HHV-8 infection in women was residence in endemic regions. Migration data were not available for all regions and hence not 
considered in the analysis.

619  Kaposi Sarcoma Risk in Children on ART From Africa, Europe, and Asia 
Eliane Rohner; Julia Bohlius; for the on behalf of the International Epidemiologic Databases to Evaluate AIDS Southern Africa, the Collaboration of Observational HIV Epidemiological 
Research in Europe in EuroCoord, and the TREAT Asia Pediatric HIV Observational Database 
Inst of Social and Preventive Med, Univ of Bern, Bern, Switzerland 
Background: Epidemic Kaposi sarcoma (KS) is caused by human herpesvirus 8 (HHV-8) infection and HIV-induced immunosuppression. HHV-8 prevalence and access to HIV care 
vary between regions. HHV-8 prevalence is higher in Eastern Africa than Southern Africa, and lower in Europe and Asia. We compared the KS burden in HIV-positive children on 
combination antiretroviral therapy (ART) between Asia, Europe, Eastern and Southern Africa.
Methods: We analyzed cohort data of the International Epidemiologic Databases to Evaluate AIDS Southern Africa (IeDEA-SA), the Collaboration of Observational HIV 
Epidemiological Research in Europe (COHERE) in EuroCoord, and the TREAT Asia Pediatric HIV Observational Database (TApHOD). We included HIV-positive children aged <16 years 
who started ART between 1996 and 2014. We calculated KS incidence rates per 100,000 person-years (pys) and hazard ratios (HR) from Cox regression adjusted for region, sex, age 
at ART start, ART regimen, and ART start year. We used CD4 cell counts and CD4% to define degree of immunodeficiency at ART start according to WHO criteria.
Results: We included 24,383 children from Asia (Cambodia, India, Indonesia, Malaysia, Vietnam, Thailand), Europe (Denmark, France, Germany, Spain, Netherlands, UK), Eastern 
Africa (Zambia, Zimbabwe) and Southern Africa (South Africa). Median age at ART start was 5.1 years and lower in Southern Africa than in the other regions, see Table. Most 
children (55%) started ART with advanced or severe immunodeficiency; 
10% of children were in CDC stage C. We observed 25 incident KS cases on 
ART (68% boys; median age at KS diagnosis 10.0 years). KS incidence rates 
were 85/100,000 pys (95% confidence interval [CI] 55-132) in Eastern Africa, 
26/100,000 pys (95% CI 9-82) in Europe, and 9/100,000 pys (95% CI 2-37) 
in Southern Africa. All KS cases in Europe were in children who originated 
in sub-Saharan Africa (KS incidence rate 82/100,000 pys). We observed 
no incident KS in Asia. KS risk increased with age (10-15 versus 0-4 years; 
adjusted HR 4.1; 95% CI 1.4-12.1) and with advanced stage of HIV/AIDS (CDC 
stage C versus A/B; adjusted HR 3.1; 95% CI 1.1-8.7) at ART start.
Conclusions: KS risk is substantial in HIV-positive children of sub-Saharan 
African origin, whether they live in Africa or Europe. In the absence of 
measures to prevent HHV-8 infection, ART should be initiated in a timely 
fashion, before advanced HIV/AIDS stage is reached, to reduce KS risk in 
these children.
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620  Long-Term Complications of Radiotherapy For Anal Cancer in HIV 
Leela Chockalingam; Michael Gaisa; Matthew Silverstein; Keith M. Sigel  
Icahn Sch of Med at Mount Sinai, New York, NY, USA 
Background: Squamous cell carcinoma of the anus (SCCA) is a leading non-AIDS defining cancer in HIV infected (HIV+) persons. The standard of care for invasive SCCA often 
includes radiotherapy (RT), but there is limited data about the types and rates of long-term complications of RT for this tumor type. Data regarding long-term complications of RT 
use in HIV+ populations are needed to better understand the harms and benefits associated with this common SCCA treatment modality.
Methods: We identified a cohort of 436 HIV+ SCCA patients from the Surveillance, Epidemiology, and End Results (SEER) database linked to Medicare claims (1991-2011) using 
relevant diagnostic codes. We used claims and SEER data to identify RT use and then beginning 6 months after cancer diagnosis identified potential complications longitudinally. 
We ascertained multiple complication types including proctitis, anal fissure and/or bleeding, bowel obstruction, femoral or pelvic fracture, abscess and others. We evaluated 
the association of these long-term complications with RT use in unadjusted analyses as well as adjusted Cox regression models accounting for age, sex, race and stage of SCCA at 
diagnosis. 
Results: In our cohort 76% of HIV+ SCCA patients were treated with RT. Patients receiving RT were older and more likely to have advanced cancer stage than those who did not 
receive RT. Patients treated with RT compared to those who were not treated with RT were more likely to experience proctitis, anal bleeding, and bowel obstruction (all p<0.05) 
but not abscesses, fractures or other major complications in unadjusted analyses. In adjusted models, RT use was associated with proctitis (hazard ratio [HR] 1.6; p=0.004) and 
bowel obstruction (HR 2.8; p=0.03) during long-term follow-up. 
Conclusions: Treatment of SCCA with RT in HIV+ patients was associated with an increased risk of proctitis and bowel obstruction during long-term follow-up in a population-
based cohort. More research is needed to clarify the harms and benefits associated with RT treatment for SCCA in this population. 

621  Randomized Trial Comparing HIV-1 Cervical Shedding After Cryotherapy Versus LEEP 
Sharon A. Greene1; Christine J. McGrath2; Dara Lehman3; T. T. Trinh1; Nelly Yatich1; Barbra A. Richardson1; Grace C. John-Stewart1; Hugo De Vuyst4; Nelly R. Mugo5; Michael H. Chung1  
1Univ of Washington, Seattle, WA, USA; 2Univ of Texas Med Branch at Galveston, Galveston, TX, USA; 3Fred Hutchinson Cancer Rsr Cntr, Seattle, WA, USA; 4Intl Agency for Rsr on Cancer, Lyon, 
France; 5Kenya Med Rsr Inst, Thika, Kenya 
Background: Treatment of HIV-positive women to prevent cervical cancer may increase HIV-1 RNA cervical shedding and subsequent transmission of HIV-1. We compared cervical 
HIV-1 RNA levels among women receiving cryotherapy versus loop electrosurgical excisional procedure (LEEP) for treatment of cervical intraepithelial neoplasia stage 2 or 3 
(CIN2/3).
Methods: Between June 2011 and July 2014, 400 HIV-positive women diagnosed with CIN2/3 in Nairobi, Kenya were randomized to receive cryotherapy or LEEP. Cervical swabs 
were collected at baseline and at weekly intervals for three weeks. Samples were tested for HIV-1 RNA using Gen-Probe Aptima HIV-1 assay with a minimum detection level of 60 
copies/ml and analyzed using general estimating equations with a log link, accounting for time. Wilcoxon Signed Rank Test compared post-intervention HIV-1 RNA to baseline 
within each arm.
Results: Among 400 HIV-positive women randomized, median age was 37.0 years, median CD4 was 377 copies/ml, and 392 had baseline cervical swabs collected. Median cervical 
HIV-1 RNA levels at baseline, 7, 14, and 21 days after treatment were below the detection limit in both arms. There was no difference in the proportion of detectable cervical 
HIV-1 RNA between cryotherapy and LEEP at 7 (29.2 vs.26.0; p=0.502), 14 (31.0 vs. 26.1; p=0.310), or 21 days (25.6 vs. 25.3; p=0.947) after intervention. The lack of a significant 
difference between the cervical treatments remained after adjusting for baseline cervical HIV-1 RNA and exposure to antiretroviral therapy (ART) (adjusted Incidence Rate Ratio 
[aIRR]=0.91; 95% CI: 0.74-1.11). Within the LEEP arm there was a significant increase in cervical HIV-1 RNA levels compared to baseline at 7 (p=0.014) and 14 (p=0.011) days after 
treatment, while there was no significant increase in cervical HIV-1 shedding at any time point within the cryotherapy arm. ART unexposed, HIV-positive women receiving LEEP 
were more likely to shed HIV-1 RNA from the cervix at 7 [Odds Ratio (OR), 1.52; p=0.048] and 14 (OR, 1.60; p=0.028) days after intervention compared to baseline.
Conclusions: There was no significant difference in cervical HIV-1 RNA shedding between cryotherapy and LEEP, supporting the use of see-and-treat cervical cancer screening 
approaches using cryotherapy in HIV-positive women. However, cervical HIV-1 RNA shedding appears to increase for up to 2 weeks after LEEP, particularly in those not receiving 
ART, and warrants further investigation.

622  Decline in Annual Pap Testing Among HIV-Positive Women in Ontario, Canada 
Ann N. Burchell1; Claire Kendall2; Stephanie Cheng3; Tony Antoniou1; Ahmed M. Bayoumi1; Rick Glazier1; Aisha Lofters1; Janet M. Raboud4; Mark Yudin1; Mona Loutfy5  
1St Michael’s Hosp, Toronto, ON, Canada; 2Univ of Ottawa, Ottawa, ON, Canada; 3Inst for Clinical Evaluative Scis, Toronto, ON, Canada; 4Dalla Lana Sch of PH, Toronto, ON, Canada; 5Women’s 
Coll Rsr Inst, Univ of Toronto, Toronto, ON, Canada 
Background: In 2012-13, North American cervical cancer screening guidelines were revised to recommend a lengthened 3-year screen interval for HIV-negative, average-risk 
women. Annual screening remains recommended for HIV-positive women due to heightened cancer risk. To determine whether the changes had unintended effects among 
women with HIV, we estimated annual rates of Pap testing among screen-eligible women in Ontario, Canada, by HIV status. We also identified prognostic factors for annual testing 
among HIV-positive women.
Methods: We conducted a population-based cohort study using administrative health data. We identified HIV-positive women using validated algorithms and Pap testing using 
laboratory and procedure codes. Annual proportions of women tested at least once from 2008 to 2013 were compared between HIV-positive and –negative women, adjusted 
for age, geographic region, immigration status, neighborhood income quintile and comorbidity score using John’s Hopkins’ Aggregated Diagnosis Groups. Among HIV-positive 
women, prognostic indicators were identified using generalized estimating equations with a log link to calculate adjusted ratios of proportions (ARP).
Results: A total of 2,600 HIV-positive and 4,731,760 HIV-negative women were included. From 2008-11, annual proportions tested were constant [2011, HIV+: 32.6% (CI 31.0-
34.3); HIV-: 36.0% (CI 36.0-36.1)] then declined [2013, HIV+: 26.9% (CI 25.6-28.2); HIV-: 19.8% (CI 19.8-19.9)]. In the sub-analysis of HIV+ women, women most likely to undergo 
cytologic testing were younger (21-29 years cf 50-70: ARP 1.43, 95%CI 1.22-1.67), recent entries to HIV care (>=2008 cf <2000: ARP 1.22, 95%CI 1.04-1.42), immigrants from HIV-
endemic countries (cf non-immigrants: 1.19, 95%CI 1.08-1.31), lived in highest income neighbourhoods (cf lowest: ARP 1.19, 95%CI 1.02-1.38), had a higher comorbidity score (RUB 
3-5 cf 0-2: ARP 1.58, 95%CI 1.17-2.14), and a female physician (cf male: ARP 1.15, 95%CI 1.04-1.25). In all, 28.7% of HIV+ women had no Pap testing over the 6-year period.
Conclusions: There was a concerning drop in annual Pap testing among HIV-positive women following recommendations for less frequent screening for average risk women. 
A substantial proportion was underscreened even in this setting with universal access to medically-necessary services. As jurisdictions across North America aim to improve 
guideline adherence for less frequent screening in the general population, care must be taken to ensure that cancer prevention remains a priority among HIV-positive women.

623  Feasibility of Post-Partum Testing for HR-HPV Among HIV-Positive and -Negative Women 
Erin Dressel1; Gabriela DelBianco2; Gilhen Rodriguez2; James R. Murphy2; Gloria P. Heresi2; Laura J. Benjamins2  
1Univ of Texas Hlth Sci Cntr at Houston, Houston, TX, USA; 2Univ of Texas Med Sch at Houston, Houston, TX, USA 
Background: More than 80% of deaths related to cervical cancer occur in developing countries. Lack of access to screening procedures delays diagnosis and contributes to 
increased morbidity and mortality. Women with HIV have a higher prevalence of HPV infection; HPV is also more likely to persist in HIV-positive women, which contributes to 
an increased risk of cervical cancer. For underserved women, childbirth may be a woman’s first entry into medical care. Identifying methods of screening for High-Risk Human 
Papillomavirus (HR-HPV) at delivery could improve detection for high-risk groups. We therefore set out to assess the feasibility of testing a cohort of HIV-positive and negative 
women for HR-HPV shortly after delivery, and to evaluate associated co-morbid conditions.
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Methods: We conducted a retrospective chart review of 37 HIV-positive and 35 HIV-negative mothers enrolled in a study evaluating vertical transmission of HR-HPV.  Results from 
vaginal swabs collected 24-72 hours after delivery were reviewed, as well as maternal charts for sexually transmitted infections (STI) and obstetric history.  Descriptive statistics 
and chi square analysis were used.
Results: 92% of the mothers were African American and 8% Hispanic. The majority of patients had Medicaid or the County District insurance. Among HIV-positive women, 16 
(43%) tested positive for HR-HPV post-partum (PP) compared to 10 (29%) of women without HIV (p=0.23). In addition, among those with a positive HR-HPV PP test, 6 (38%) of 
HIV-positive women had history of STI during pregnancy and 5 (31%) received no prenatal care, compared to 1 (10%) and 2 (20%) of HIV-negative women, respectively. Among 
women with no documented history of an abnormal PAP smear, 10/24 (42%) HIV-positive women and 5/29 (17%) HIV-negative women had a positive HR-HPV PP test (p=0.07).
Conclusions: We found a higher prevalence HR-HPV in women infected with HIV. Having an STI during pregnancy or no prenatal care could be potential risk factors for HR-HPV PP 
among HIV-positive women. Of the women positive for HR-HPV PP 15/53 (28%) had not previously been identified; two thirds of these women had HIV. For underserved women 
where access to care is difficult or limited, testing for HR-HPV during the post-partum period may be a feasible screening tool. 

624  Role of p16 Testing in Cervical Cancer Screening Among HIV-Infected Women 
Christine J. McGrath1; Rochelle L. Garcia2; Hugo De Vuyst3; Ritesh Pamnani4; Barbra A. Richardson2; Grace C. John-Stewart2; Evans Nyongesa-Malava5; Samah Sakr6; Nelly R. Mugo7; 
Michael H. Chung2  
1Univ of Texas Med Branch at Galveston, Galveston, TX, USA; 2Univ of Washington, Seattle, WA, USA; 3Intl Agency for Rsr on Cancer, Lyon, France; 4Kenyatta Natl Hosp, Nairobi, Kenya; 5Kenya 
Rsr Prog at the Univ of Washington, Nairobi, Kenya; 6Coptic Hosp, Nairobi, Kenya; 7Kenya Med Rsr Inst, Thika, Kenya 
Background: We evaluated the utility of p16 staining to screen for cervical intraepithelial neoplasia 2 or 3 (CIN2/3) among HIV-infected women.
Methods: Between June and December 2009, 500 HIV-infected women underwent Papanicolau (Pap) smear, visual inspection for acetic acid (VIA), high-risk human 
papillomavirus (hrHPV) testing, and colposcopy-directed biopsy (gold standard) at the Coptic Hope Center in Nairobi, Kenya. After Pap smears were read for cytology, a portion of 
samples were de-stained and treated with  p16 immunohistochemistry to evaluate for expression of p16 protein by a separate study pathologist. Defining disease as the detection 
of CIN2/3 by colposcopy-directed biopsy, the sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV) of abnormal Pap smear (low-grade 
squamous intraepithelial lesions or greater [LSIL+]), hrHPV, and positive VIA were compared to the positive detection of p16 protein alone and in combination.
Results: Of 500 HIV-infected women who were originally screened, 150 samples had p16 protein expression results available for analysis. On histology, 43 (28.7%) were normal, 65 
(43.3%) CIN1, 18 (12.0%) CIN2, 11 (7.3%) CIN3, and 13 (8.7%) indeterminate. On cytology, 52 (34.7%) were normal, 33 (22.0%) ASCUS, 40 (26.7%) LSIL, 17 (11.3%) HSIL, and 8 (5.3%) 
indeterminate. On VIA, 43 (28.7%) were positive, 102 (68.0%) were negative, and 5 (3.3%) indeterminate. On hrHPV, 78 (52.0%) were positive and 72 (48.0%) were negative. On 
p16, 40 (26.7%) were positive and 110 (73.3%) were negative. The sensitivity, specificity, PPV and NPV were: 62.1%, 67.8%, 31.6%, and 88.2% for Pap smear; 51.7%, 72.7%, 31.3%, 
and 86.3% for VIA; 82.8%, 55.4%, 30.8%, and 93.1% for hrHPV; and 41.4%, 76.9%, 30.0%, and 84.6%, for p16. Triaging an abnormal result with a p16 test reduced sensitivity and 
increased specificity from 62.1% to 31.0% and 67.8% to 90.1% for Pap smear; 51.7% to 24.2% and 72.7% to 93.4% for VIA; and 82.8% to 37.9% and 55.4% to 86.0% for hrHPV.
Conclusions: Using cytologic p16 protein expression as an adjunctive test to triage positive results to screen for cervical cancer significantly increases specificity but also decreases 
the sensitivity of Pap smear, VIA, and hrHPV among HIV-infected women. Use of p16 testing alone as a screening tool has relatively high specificity (76.9%) but lower sensitivity 
(41.4%). Additional data and analyses are needed to assess the utility of p16 testing to detect CIN2/3 among HIV-infected women.

625  High Prevalence of HR-HPV Infection in HIV-Infected Women From Tanzania 
Tessa Lennemann1; Ruby Mcharo1; Asli Bauer1; Liset Torres2; Mkunde Chachage1; Nice Mwinuka1; Leonard Maboko1; John France2; Christof Geldmacher3; Arne Kroidl3  
1Natl Inst for Med Rsr Mbeya Med Rsr Cntr, Mbeya, Tanzania; 2Mbeya Referral Hosp, Mbeya, Tanzania; 3Univ of Munich, Munich, Germany 
Background: Cervical cancer caused by high risk human papilloma virus (HR-HPV) is among the leading cancer in sub-Saharan Africa, especially in HIV infected women. Screening 
programs are based on a screen-and-treat approach including visual inspection with acetic acid (VIA). Alternatively HR-HPV based screening is discussed to have greater sensitivity 
to detect cancerous and pre-malignant lesions. The objective of our analysis was to investigate the association of HR-HPV genotypes with cervical lesions in HIV+ and HIV- women, 
risk factors and HPV based screening feasibility.
Methods: In our analysis we included HIV+ and HIV- women who received VIA based screening with available cytological/histological (Bethesda criteria) and HPV genotyping 
results (Linear Array HPV Test, Roche Molecular Systems) from the ongoing, prospective 2H cohort study conducted in Mbeya, Tanzania.
Results: Among 376 women screened 203 (54%) were HIV infected (68% on ART, 19% with CD4 counts <200 cells/µl). Cervical cancer, high grade squamous intraepithelial lesions 
(HSIL), low grade squamous intraepithelial lesions (LSIL) or no lesions were detected in 8.2%, 4.5%, 13.0% and 74.2% of women. HR-HPV genotypes were detected in 65.1% of 
HIV+ and 34.9% of HIV- women. Risk factors associated with HR-HPV were HIV infection (RR 1.6, 95%CI 1.3 to 1.9, p<0.001), CD4 count <200 cells/µl (RR 1.4, 95%CI 1.1 to 1.6, 
p=0.001), first sexual intercourse before 18 years of age (RR 1.3, 95%CI 1.2 to 1.6, p=0.013), and age below 30 years (RR 1.4, 95%CI 1.1 to 1.6, p=0.002).  In cancer/HSIL cases 
HR-HPV was detected in 93.8% and HPV16/18 in 60.4%, and proportions were comparable between HIV+ and HIV- women. Of note HR-HPV or HPV 16/18 was also detected in 
43.4% (HIV+ 53.7% versus HIV- 33.6, p=0.001) and 21.5% in women without cervical lesions. The sensitivity of HR-HPV as compared to VIA based screening to detect cancer/HSIL 
in HIV infected women was slightly higher (95.8% versus 89.5%) but low for specificity (36.9% versus 75.9%) and positive predictive values (7.4% versus 16.3).
Conclusions: We detected high proportions of cervical HR-HPV infections, especially in HIV infected, young women with low CD4 counts. As expected, HR-HPV infection was 
prevalent in cancer/HSIL cases, but also frequently detected in HIV infected women without cervical lesions. Low HR-HPV test specificity therefore impacts the feasibility of HPV 
based screening algorithms, the long term impact of HPV/HIV co-infection without cervical disease needs to be evaluated.
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626 HPV Type Distribution in HIV-Infected Persons With Anal HSIL and Impact on Recurrence 
Michael Gaisa1; Keith M. Sigel1; Stephen Goldstone1; Matthew Silverstein1; Iain MacLeod2  
1Icahn Sch of Med at Mount Sinai, New York, NY, USA; 2Harvard Sch of PH, Boston, MA, USA 
Background: Infection of the anal canal by high-risk human papillomavirus (HR-HPV) is associated with high-grade squamous intraepithelial lesions (HSIL), the precursor of anal 
carcinoma. HPV type distribution in anal HSIL and its potential impact on recurrent lesions following ablation are poorly understood.
Methods: 110 intraanal HSILs from 89 HIV-infected patients were analyzed. Probe-based qPCR was used to detect HR-HPV types 16, 18, 26, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 
66 and 68 from genomic DNA extracted from biopsy specimens. HSIL was treated using electrocautery ablation (EA) and surveillance biopsies of suspicious lesions were obtained 
during follow-up evaluations. Clinical data were abstracted from a longitudinal database.
Results: 71 (80%) patients were men who have sex with men (MSM), 16 (18%) women and 2 (2%) heterosexual men (HM). 66 patients (74%) had moderate and 23 (26%) had 
severe dysplasia. 16% of biopsies had no HPV detected from the selected panel of 15 high-risk types; 58% had a single HPV type, 19% had two types, and 7% had ≥3 HPV types. 
HPV16 was the most prevalent HPV type detected in 38% of samples, followed by HPV33 (12%), HPV35 (9%) and HPV39 (8%). HPV18 was present in only 3% and HPV26 was not 
detected in any sample. 
Anal infection with >1 HPV type was present in 16 patients (24%) with moderate and in 12 (52%) with severe dysplasia (p=0.01). Women were more likely to be concomitantly 
infected with >1 HR-HPV type (56%) than MSM (27%) and HM (0%; p=0.04). Neither CD4 T-cell count, smoking history, receptive anal sex nor age were significantly associated 
with infection by multiple HR-HPV types. 
There was low correlation between HR-HPV types present in separate lesions in patients with multiple HSILs (R=0.01). 
Surveillance biopsies were obtained in 52 patients within a median follow-up of 29 months (IQR 19-35). 43% had recurrent HSIL and 57% had low grade or no dysplasia on follow-
up. Recurrent HSIL did not correlate significantly with number or type of HR-HPV on initial biopsy.
Conclusions: Anal HSIL contains a wide range of HR-HPV types and presence of multiple types per lesion is common. HPV16 was most prevalent and infection with >1 HR-HPV 
type was associated with more severe dysplasia. The risk of developing recurrent HSIL following EA is high and not associated with number or type of HR-HPV on initial biopsy.

627  Multiple HPV Genotypes As a Risk Factor for High Grade AIN in HIV-1 Infected Males 
Cristina Rovelli1; Andrea Poli2; Massimo Cernuschi3; Andrea Marco Tamburini3; Sara Racca3; Laura Galli3; Giuseppe Tambussi3; Antonella Castagna3; Adriano Lazzarin4; Silvia Nozza3  
1Università Vita-Salute San Raffaele, Milano, Italy; 2Università Vita-Salute San Raffaele, Milan, Italy; 3San Raffaele Scientific Inst, Milan, Italy; 4Vita-Salute Univ, San Raffaele Scientific Inst, 
Milan, Italy 
Background: HIV-infected patients (pts) have an increased risk for HPV infection and related lesions. Objectives of the study were to determine prevalence of high grade anal 
intraepithelial neoplasia, high risk HPV (HR-HPV) genotypes and to identify factors associated with a high grade anal intraepithelial neoplasia in a cohort of HIV-infected males.
Methods: Cross-sectional study on HIV-infected pts followed at the Department of Infectious Diseases of San Raffaele Scientific Institute with HPV screening performed in 
absence of clinical symptoms. We considered in the analysis pts who were tested for multiple HPV genotypes (Abbott Real Time High Risk HPV DNA). The presence of oncogenic HPV 
genotypes (16,18,31,33,35,39,45,51,52,56,58,59,66,68) classified pts as having HR-HPV. Pts were categorized according to the cytological findings (AIN): no (AIN=0)/low (AIN=1) 
grade of anal intraepithelial neoplasia (LG-AIN) or high (AIN=2-3) grade anal intraepithelial neoplasia (HG-AIN).
Results were described with median (IQR) or frequency (%). Logistic regression was used to identify risk factors for HG-AIN.
Results: 669 pts were screened and in 273/669 pts data on multiple oncogenic HPV type were available and were considered in the analyses. Pts’ characteristics at HPV screening 
were: age 43.9(37.8-50.1) years, 75% MSM, HIV diagnosis since 9.6(3.7-17.3) years, 50% with previous syphilis, CD4+ 611(470-787) cells/µL, CD4+/CD8+ 0.62(0.42-0.93), 97% pts 
were treated with antiretroviral therapy (ART) since 7.2(1.8-14.1) years, 75% had HIV-RNA<50 cps/mL.
Eighteen (7%) pts had HG-AIN; 111 (41%) pts had HR-HPV infection: HPV-16 was found in 75 (32%) pts and HPV-18 in 47 (20%) pts. Both HPV types were more frequent among pts 
with HG-AIN [HPV-16: 72% vs 29% in HG-AIN and LG-AIN, respectively (p<0.0001); HPV-18: 44% vs 18% in HG-AIN and LG-AIN, respectively (p=0.013)]. Seventy-one pts (26%) had 
multiple HPV genotypes. HG-AIN was more frequent among pts with multiple HR-HPV types (≥2) rather than pts with 0-1 genotypes [12 (17%) vs 6 (3%), p<0.0001].
At multivariate logistic regression (Figure 1) we found that pts with a lower CD4+/CD8+ ratio, ≥2 HR-HPV genotypes and longer ART duration were more likely to have HG-AIN.
Conclusions: Infection with multiple strains of HR-HPV is a risk factor for HG-AIN, in addition to CD4+/CD8+ ratio and years of ART. These features suggest that the identification 
of HPV genotypes over time might improve prevention of HPV-related neoplasms.

 

628  Prevalence of HPV-Related Lesions in an Urban Cohort of HIV-Positive Men in Germany 
Wolfgang Fuchs1; Ulrike Wieland2; Adriane Skaletz-Rorowski3; Jochen Swoboda4; Alexander Kreuter5; Claudia Michalik6; Anja Potthoff7; Norbert H. Brockmeyer1; for the Competence 
Network for HIV/AIDS  
1Clinic for Dermatology, Ruhr-Universität Bochum, Germany, Bochum, Germany; 2Natl Reference Cntr for Papilloma- and Polyomaviruses, Univ of Cologne, Cologne, Germany; 3Competence 
Network for HIV/AIDS, Ruhr-Universität, Bochum, Germany; 4Inst of Cytology, Bonn, Germany; 5Helios St. Elisabeth Hosp Oberhausen, Oberhausen, Germany; 6KompNet HIV/AIDS, Bochum, 
Germany; 7Fachklinikum Borkum, Borkum, Germany 
Background: Human papillomaviruses (HPV) induce condylomata, anogenital cancers and their precursor lesions as anal or penile intraepithelial neoplasia (AIN/PIN). HIV-positive 
individuals have an increased risk for the development of anogenital HPV-induced lesions.
The aim of the male ScreenING-Study was to evaluate the prevalence of genital and anal condylomata, intraepithelial neoplasia, anal and penile cancer, and related HPV-types in 
HIV-infected men at the Interdisciplinary Immunological Outpatient Clinic of the Department of Dermatology of the St. Josef Hospital, Ruhr-University Bochum.
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Methods: 400 HIV-positive men (98% men who have sex with men (MSM)) were enrolled in this prospective observational study from 2008 to 2011. Participants were seen every 
3 to 12 months. All patients received an inspection of the anogenital region, digital rectal examination, high-resolution anoscopy (HRA), anal cytology, anal/penile histology if 
required, and HPV-typing of anal and penile swabs. The statistical analysis was performed in a descriptive manner; no formal statistical hypotheses were tested. Approximate 95% 
confidence interval was calculated with an approximate formula [Woodward]. The prevalence analyses were performed by the statistic software SAS version 9.3 TS1M0.
Results: At baseline only 25% of the 400 HIV-infected men had normal anal results, 75% of the men presented with abnormal cytological and histological results. 8% presented 
with ASCUS (atypical squamous cells of undetermined significance), 41% with low-grade (n=164) dysplasia and 24% with high-grade anal dysplasia (n=95), and two men with 
invasive anal cancer (0.5%). 2.3% had PIN (n=9) and one patient had penile cancer at baseline. Throughout the study period only 16.8% of the patients always had normal anal 
results. 75% had anal dysplasia (low-grade n=177, high-grade n=125), 3.3% (n=13) had PIN, and two further patients developed anal cancer. Within the study period 52.8% 
(n=211) had condylomata.
At baseline, 88.5% of anal and 39.3% of penile swabs were HPV-DNA positive, and 77.8% of anal and 26.5% of penile swabs carried high-risk HPV-types. HPV16 was the most 
frequent HPV-type.
Conclusions: HIV-positive MSM have a high risk for HPV-induced condylomata, (pre)malignant anogenital lesions and anogenital cancers. Screening for HPV-induced dysplasia is 
crucial to avoid progression to invasive carcinomas. Additionally, HPV-vaccination recommendations should be extended to high-risk populations.

629  APOBEC3 Boosters Kill Primary Effusion Lymphoma and Other Cancer Cell Lines 
Chisu Song1; Gary Schiltz2; Meejeon Roh1; Isabelle Clerc1; Neha Malik2; Hannah Hudson1; Kiwon Nam2; Richard T. D’Aquila1 
1Northwestern Univ, Feinberg Sch of Med, Chicago, IL, USA; 2Northwestern Univ, Chicago, IL, USA 
Background: DNA cytosine deamination of chromosomal DNA by APOBEC3B (A3B) is a major source of 
mutation associated with worsening of malignant phenotypes in different types of cancer. This includes 
primary effusion lymphoma (PEL), a continuing treatment challenge in AIDS patients. We have identified 
small molecules that boost APOBEC3G (A3G) and APOBEC3F (A3F) protein levels by increasing post-
translational stability of these proteins (data not shown). Here, we test effects of these compounds on 
APOBEC3B (A3B) levels in cancer cell lines, and whether they affect proliferation/viability of cancer cell 
lines. 
Methods: 3 PEL cell lines (BC-1, BC-3, BCBL1), 5 breast cancer lines (MCF10A, MCF7, T47D, MDA-MB-157 
and MDA-MB-231), and a cervical cancer cell line (HeLa) were treated with either one of our A3 boosters or 
DMSO for 8 days or more. BC-1, BC-3, and BCBL1 are each KSHV-infected, and BC-1 is also co-infected by EBV. 
MCF-10A and MCF7 breast cancer cells have low baseline A3B mRNA; all other lines studied have higher 
baseline A3B mRNA levels. Primary CD4+ T lymphocytes and HEK293 were controls lacking A3B expression. 
Results: No cell line tested had higher cell counts after exposure to any of the A3 boosters than to DMSO. 
Each of the 3 PEL cell lines had markedly decreased cell numbers after exposure to each A3 booster. The 
other cell lines previously reported to have elevated baseline A3B levels (T47D, MDA-MB-157, MDA-MB-231, 
HeLa) also were killed after exposure to each A3 booster studied. Cell counts of HEK293 cells, MCF-10a 
cells, MCF7 cells, and primary lymphocytes did not differ in A3 boosters versus DMSO. Anti-A3B antibody 
immunofluorescence of MDA-MB-231 breast cancer cells was increased by A3 booster exposure, relative to 
DMSO. MDA-MB-231 cells exposed to each of 3 A3 boosters had DNA damage (Fig. 1) and increased staining 
for activated caspase and PARP.
Conclusions: The A3 boosters did not increase proliferation of any cancer cell lines studied, increased 
A3B protein level in MDA-MB-231 cells, and had marked cytotoxic effects against PEL and several other 
cancer cell lines with high baseline A3B expression. The data suggest that further increasing high 
cancer-associated baseline A3B protein levels may enhance DNA damage beyond a ‘mutation catastrophe’ 
threshold, cause apoptosis-mediated synthetic lethality, and have potential as a novel strategy for PEL in 
AIDS.

630  Risk Factors for Hodgkin (HL) and Non-Hodgkin Lymphoma (NHL) in Europe 
Leah Shepherd1; Alvaro H. Borges2; Johannes Bogner3; Andrzej Horban4; Elena Kuzovatova5; Manuel Battegay6; Marcelo Losso7; Jens D. Lundgren8; Amanda Mocroft1; for the EuroSIDA 
in EuroCOORD 
1Univ Coll London, London, UK; 2CHIP, Rigshospitalet, Univ of Copenhagen, Copenhagen, Denmark; 3Medizinische Poliklinik, Munich, Germany; 4Hosp for Infectious Diseases in Warsaw, Med 
Univ of Warsaw, Warsaw, Poland; 5Academician Blokhina Nizhny Novgorod Rsr Inst of Epi and Microbiology, Novgorod, Russian Federation; 6Univ Hosp Basel, Basel, Switzerland; 7Hosp J.M. 
Ramos Mejia, Buenos Aires, Argentina; 8Rigshospitalet, Univ of Copenhagen, Copenhagen, Denmark 
Background: NHL and HL are common in HIV+ people. Previous research has described significant declines in NHL and, to a lesser extent, HL after cART, but data on individual risk 
factors is limited. We sought to determine the role of demographic factors, and cumulative time spent with immunodeficiency (CD4 <200) and viral suppression (HIV RNA<400) on 
NHL and HL across Europe.
Methods: EuroSIDA participants with follow-up after 1/1/2001 and without NHL or HL at baseline were included and followed to first NHL or HL diagnosis, last visit or death. Risk 
factors for NHL and HL were assessed separately using Poisson regression including current and cumulative measures of HIV RNA (% of time with HIV RNA<400 copies/ml) and 
immunosuppression (% of time with CD4<200 cells/mm3).
Results: 14820 people contributed 101281 person years of follow-up (PYFU), 117 developed NHL (incidence rate 1.2/1000 PYFU, 95%CI 1.0-1.5) and 45 developed HL (0.5/1000 
PYFU, 95%CI 0.3–0.6). Crude incidence of NHL and HL declined by 12% (95%CI: 7–16%) and 9% (95% CI: 1–15%) per year, however, no trend remained after adjustment (figure). 
In adjusted analyses, NHL incidence was lower in North and West and HL incidence in North and East compared to south Europe (figure). Lower current CD4 cell count (Figure), but 
not cumulative exposure to immunodeficiency (P>0.05), was associated with higher incidence of both NHL and HL. NHL incidence was strongly associated with current HIV RNA in 
univariate analyses (incidence rate ratio [IRR]: 3.35 95%CI: 2.33,4.83), but after adjustment, a history of poor control of HIV infection were more strongly associated with NHL, such 
as a prior diagnosis of AIDS-defining malignancies and lower % of time with controlled HIV RNA (figure). Other risk factors included older age (NHL only) and region of follow-up 
(both), whereas nadir CD4 was not associated with either HL or NHL (P>0.05).
Conclusions: Incidence of NHL and HL vary significantly by region, possibly reflecting differences in long term virological suppression through access to and availability of cART. 
NHL incidence was associated with lower CD4 and cumulative exposure to viral replication over time, suggesting that exposure to uncontrolled viral replication may play a part 
in NHL development in addition to current immunodeficiency. Conversely, HL incidence was elevated in those with current severe immunodeficiency (CD4<200), but cumulative 
exposure to uncontrolled HIV replication or immunodeficiency were not found to be significant risk factors.
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631  Kaposi Sarcoma Survival in Adults: The South African Antiretroviral Treatment Era 
Mazvita M. Sengayi1; Danuta M. Kielkowski1; Matthias Egger2; Lydia Dreosti3; Julia Bohlius4 
1Natl Cancer Registry, NHLS, Johannesburg, South Africa; 2Univ Hosp Bern, Bern, Switzerland; 3Univ of Pretoria and Steve Biko Academic Hosp, Pretoria, South Africa; 4Inst of Social and 
Preventive Med, Univ of Bern, Bern, Switzerland 
Background: Kaposi sarcoma (KS) is the most common malignancy in HIV infected people in 
sub-Saharan Africa. The advent of antiretroviral treatment (ART) in western countries resulted in 
dramatic decreases in KS incidence, morbidity and mortality. Studies in the early ART era in South 
Africa have shown that KS morbidity and mortality is still high due to inadequate antiretroviral 
treatment coverage and late diagnosis. The South African ART national programme is well 
established with over a decade of rapid scale-up of ART programmes nationwide. We examined 
whether the wider availability of ART improved survival of KS patients receiving care from a 
tertiary academic hospital oncology unit in Pretoria, South Africa. 
Methods: We did a retrospective review of electronic and paper records of HIV-positive KS 
patients accessing treatment at the Steve Biko Academic Hospital (SBAH) oncology unit between 
May 2004 and September 2012. We compared survival of KS patients admitted 2004-2008 and 
2009-2012 and examined predictors of mortality. Patient characteristics were described using 
frequencies, medians and interquartile ranges. Kaplan Meier survival functions were used to 
estimate survival at one and two years of follow-up and multivariable Cox regression models were 
fitted to identify predictors for mortality.
Results: A total of 357 HIV-positive KS patients were included in the analysis. Nearly all patients 
(353, 99%) were Black Africans, (224, 63%) were male, the median age at cancer diagnosis was 37 
(IQR 30-43 years) and median CD4 count was 242 (130-403 cells/µL). Most patients received ART 
(332, 93%), 101 (28%) received chemotherapy and radiotherapy, 108 (30%) received radiotherapy 
only, 68 (19%) received chemotherapy only, and 80 (22%) did not receive radio- or chemotherapy. 
One-year survival was 75% (95% CI 66-82) and 85% (95% CI 78-90) in the 2004-2008 and 
2009-2012 time-periods, respectively (p<0.001). Two-year survival was 60% (95% CI 50-69) 
and 83% (95% CI 73-88) in the 2004-2008 and 2009-2012 time-periods, respectively (p<0.001). 
More recent calendar period, chemotherapy, radiotherapy and less advanced disease stage were 
associated with improved survival (Table). 
Conclusions: The survival of HIV-positive patients with KS has improved in recent years in South Africa as more patients access ART.  Chemotherapy and radiation therapy 
improves survival of HIV-positive patients with KS.
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632  HIV Testing, Status, and Treatment Among Patients at the Uganda Cancer Institute 
Matine Ghadrshenas1; Rachel A. Bender Ignacio1; Daniel H. Low1; Warren T. Phipps2; Jackson Orem3; Ann Duerr2; Corey Casper2 
1Univ of Washington, Seattle, WA, USA; 2Fred Hutchinson Cancer Rsr Cntr, Seattle, WA, USA; 3Uganda Cancer Inst, Kampala, Uganda 
Background: HIV increases the incidence and mortality of cancer; knowledge of HIV status and treatment is essential for the management of patients with HIV-associated 
malignancies (HIVAM). In Uganda, where the prevalence of HIV infection is >7%, the incidence of AIDS-defining cancers (ADCs) -including Kaposi sarcoma, Non-Hodgkin 
lymphoma, and cervical cancer– is high, and Non-AIDS defining cancers (NADCs) are increasingly common among HIV-infected (HIV+) persons. We determined how often 
cancer providers documented the HIV status and clinical parameters of HIV infection among patients presenting for care at the Uganda Cancer Institute (UCI), the primary cancer 
treatment facility for a catchment area of 100 million.
Methods: Medical records of patients aged ≥18 who registered at the UCI between May-August 2015 were abstracted for demographics, cancer and HIV parameters. We 
calculated binomial proportions and used χ2 tests and logistic regression to evaluate factors associated with HIV testing, HIV-positivity, and antiretroviral therapy (ART) usage.
Results: Among 556 patients, 30% had a potential ADC. 67.8% of charts documented HIV status. Of those with documented HIV status, 137 (36%) were HIV+, and 58% of HIV+ 
individuals had an ADC. The documented HIV prevalence in NADCs was 24%. Men were 1.75-fold more likely to be HIV positive (95% CI 1.15-2.68, p=0.009), however, women were 
more likely to have undocumented HIV status (RR 1.32, p=0.009). Women accounted for 54.6% of all patients; 36% of women lacked HIV test results, including 40% of women with 
cervical cancer. HIV+ patients were younger compared with those known to be HIV-negative (median age 41 vs 50, p<0.001). Among those with documented HIV infection, 62% 
had a CD4 count recorded in the chart. The median CD4 count among persons with ADCs was 300 cells/ml (interquartile range 114-395) compared with NADC (median 353, IQR 185-
601), p=0.08. There was no difference in the proportion of HIV patients receiving ART prior to UCI registration between those with ADC vs. NADC (86%), p=0.45.
Conclusions: HIV prevalence was 5 times higher in Ugandan cancer patients with documented status than the general population.  Though the majority of cancer patients had 
HIV testing performed, gaps remained in documenting HIV status, CD4 count and ART usage, even among patients with ADCs. This study highlights opportunities to educate cancer 
clinicians in Africa on the burden of HIV in cancer patients and the importance of managing both diseases in patients with HIVAM.

633  Low CD4/CD8 Ratio As a Predictor of Cancer Risk in HIV-Infected Persons 
Keith M. Sigel1; Brinda Emu2; Lesley Park3; Kristina Crothers4; Cynthia Gibert5; Matthew Goetz6; Sheldon Brown7; Maria Rodriguez-Barradas8; Janet Tate9; Robert Dubrow10 
1Icahn Sch of Med at Mount Sinai, New York, NY, USA; 2Yale Univ Sch of Med, New Haven, CT, USA; 3Stanford Univ, Stanford, CA, USA; 4Univ of Washington Sch of Med, Seattle, WA, USA; 5VA 
Med Cntr, Washington, DC, USA; 6VA Greater Los Angeles Hlthcare System, Los Angeles, CA, USA; 7James J. Peters VA Med Cntr, Bronx, NY, USA; 8Michael E. DeBakey VA Med Cntr and Baylor Coll 
of Med, Houston, TX, USA; 9VA Med Cntr, West Haven, CT, USA; 10Yale Univ Sch of PH, New Haven, CT, USA 
Background: Low CD4/CD8 ratios in HIV-infected (HIV+) persons may represent dysfunctional immune activation and have been found to be associated with increased non-AIDS 
associated mortality. Using data from a large cohort of HIV+ Veterans, we investigated the relationship between cumulative CD4/CD8 ratio and risk of incident non-AIDS defining 
(NADC) and AIDS defining (ADC) cancers.
Methods: We linked the Veterans Aging Cohort Study (VACS) to the Veterans Affairs Central Cancer Registry to yield a cohort of 26,115 HIV+ subjects followed for a minimum of 2 
years, during 1997-2012.  We categorized the primary exposure of interest, longitudinal CD4/CD8 ratio, using previously identified cut points for non-AIDS event risk (<0.7 vs ≥0.7). 
We calculated observation time from VACS enrolment to the earliest of: pathologically confirmed incident cancer, loss to follow-up, or death. Cancers were classified as NADC or 
ADC and then further subclassified by viral association and anatomic site. Our CD4/CD8 ratio measure was the 18-month simple moving average (SMA), lagged by 6 months (to 
minimize reverse causality). These lagged SMAs were then evaluated as time-updated covariates in separate Cox proportional hazard regression models for each cancer type (ADC, 
NADC, virus-related NADC, and the most common constituents of these groups). Models were adjusted for demographics, smoking, drug and alcohol use disorders, recent CD4 
count, and hepatitis C virus infection. 
Results: We identified 1,259 and 229 incident NADCs and ADCs, respectively, in our cohort. Baseline median CD4/CD8 ratio and CD4 count was lower for subjects who were 
eventually diagnosed with both NADCs and ADCs compared to patients who never developed cancer. In Cox regression models (Table 1) cumulative CD4/CD8 ratio <0.7 was 
significantly associated with increased risk of NADCs (hazard ratio [HR]: 1.2; 95% CI: 1.1-1.4) but not with ADCs or the subset of NADCs specifically associated with viral co-infections 
after adjustment for potential confounders. Among NADCs only lung cancer (HR: 1.5; 95% CI: 1.1-2.1) and anal cancer (HR: 2.0; 95% CI: 1.1-3.8) were associated with low cumulative 
CD4/CD8 ratios after adjustment; there was no association with other NADCs. 
Conclusions: In our large, antiretroviral therapy-era HIV cohort, we found that cumulative exposure to low CD4/CD8 ratio was associated with lung cancer and anal cancer risk 
after adjustment for potential confounders including recent CD4 count.
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634  Real-Life Experience With Sorafenib for the Treatment of HCC in HIV-Infected Patients 
Nicolás Merchante1; Esperanza Merino2; Boris Revollo3; Francisco Rodríguez-Arrondo4; Marcial Delgado-Fernández5; José López-Aldeguer6; Francisco Téllez7; María J. Galindo8; Koldo 
Aguirrebengoa9; Juan A. Pineda1; for the Grupo de Estudio de Hepatitis Víricas de la Sociedad Española de Enfermedades Infecciosas y Microbiología Clínica: GEHEP-SEIMC 
1Hosp Universitario de Valme, Sevilla, Spain; 2Hosp General Universitario de Alicante, Alicante, Spain; 3Hosp German Trias i Pujol, Badalona, Spain; 4Hosp Universitario de Donostia, San 
Sebastián, Spain; 5Hosp Regional de Málaga, Málaga, Spain; 6Hosp Universitari i Politècnic La Fe, Valencia, Spain; 7Hosp La Línea de la Concepción (AGS Campo de Gibraltar), La Línea de la 
Concepción, Spain; 8Hosp Clínico Universitario de Valencia, Valencia, Spain; 9Hosp de Cruces, Baracaldo, Spain 
Background: Sorafenib is an oral multikinase inhibitor that has shown a survival benefit in patients with advanced hepatocellular carcinoma (HCC). To date, there is little 
information regarding the efficacy and safety of sorafenib in HIV-infected patients. Our objective was to report the experience with the use of sorafenib in a cohort of HIV-infected 
patients with HCC.
Methods: The GEHEP-002 cohort recruits HCC cases diagnosed in HIV-infected patients from 32 centers from Spain. For this analysis, HCC cases receiving at least one dose of 
sorafenib were included. Tumor response was evaluated according to the Response Evaluation Criteria in Solid Tumors (RECIST). The overall survival after the start of treatment 
(OSaT) was defined as the time from sorafenib treatment initiation to the date of death from any cause or the date of the patient’s last follow-up visit.
Results: 281 HCC cases have been diagnosed in HIV-infected patients in the participant centers. In 49 (17%) patients, treatment with sorafenib was started. Reasons for sorafenib 
use were: HCC recurrence with previous curative therapy (n=7), progression following transartherial chemoembolization (n=4), first treatment against HCC (n=38). Complete 
information regarding sorafenib therapy was available in 36 patients at the moment of the present analysis. The median (IRQ) elapsed time between HCC diagnosis and sorafenib 
initiation was 45 (19-218) days. BCLC stage at sorafenib initiation: A 3 (9%), B 2 (6%), C 26 (71%) and D 5 (14%). Median (IQR) duration of sorafenib was 60 (27-127) days. Any 
grade AE occurred in 21 (58%) patients. Diarrhea was the most common AE occurring in 12 (33%) patients. 15 (42%) patients developed a liver decompensation. The probability 
of decompensation during sorafenib was 12.5%, 50% and 90% in patients with CTP stage A, B and C, respectively (p=0.001). Antiretroviral therapy had to be modified before 
sorafenib initiation in 2 patients. The median CD4 cell count at sorafenib initiation and at the last clinical visit was 326 (199-623) and 305 (170-567) cells/mL, respectively (p=0.2). 
HIV viral load remained undetectable during therapy in all cases. Thirty (83%) patients have died at the end of the study. The median (RIQ) OSaT was 3.5 (2.1-7.1) months.
Conclusions: The efficacy and tolerability of sorafenib in HIV-infected patients in real-life conditions is significantly lower than figures reported in the registration clinical trial. On 
the contrary, sorafenib does not seem to interfere with antiretroviral therapy.

635  Decreased Helicobacter pylori Prevalence in HIV-Infected Subjects 
Christian Schulz1; Michael Selgrad2; Peter Malfertheiner1 
1Univ of Magdeburg, Magdeburg, Germany; 2Univ of Regensburg, Regensburg, Germany 
Background: HIV infected individuals are at increased risk of malignancies including gastric cancer (GC).   Due to its indisputable role in gastric cancer development H. pylori was 
recognized as a ‘definite carcinogen’ by the World Health Organization in 1994. In the Western world about 30% of individuals are infected with H. pylori. Several studies have 
reported inconsistent data on the prevalence of H. pylori in HIV infected subjects.The transmission routes, risk factors and the prevalent time of infection for the two infections are 
substantially different.  The aim of the study was to determine the prevalence of H. pylori and CagA as relevant virulence factor in HIV-infected subjects. As a control we used an age 
matched group from a previous study with healthy randomly assigned subjects that were treated in our emergency department.
Methods: We prospectively analyzed the serological H. pylori and CagA status of 203 HIV positive subjects (51 female) with a mean age of 40.8 years (±10.79 years SD). The control 
group of HIV-negative subjects consisted of 453 patients.
Results: The overall prevalence of H. pylori was 35% (71/203) in HIV-infected patients, compared to 43.5% in non-HIV-infected controls. CagA was detectable in 47.9% of the 
H. pylori positive patients.  H. pylori prevalence decreased with increasing CDC stadium of the HIV patients. Patients in CDC stadium C (n=54) had a significant lower H. pylori 
prevalence (25.9%) compared to patients in the CDC-A (n=128) (39.1%) and B (n=21) (33.3%) (p=0.052). The current immune status of the HIV patients did not show a correlation 
with H. pylori prevalence. Patients with a low (< 200) (33.3%), medium (200-400) (37.2%) and a high (> 400) (32.1%) CD4 cell count did not differ in H. pylori infection status 
(p=0.496). In patients receiving antiretroviral therapy (84.7%), the H. pylori prevalence (34.3%) did not differ from patients without treatment (38.7%) (p=0.389). African, Asian 
and Hispanic patients (n=44) had an expected higher H.pylori prevalence (65.9%)

Poster Abstracts



CROI 2016 259

Poster Abstracts Abstract Listing

Conclusions: The serological prevalence of H. pylori infection in HIV-infected patients is significant lower than in HIV negative patients. In patients with advanced clinical stages 
of HIV the serological prevalence of H. pylori is lower than in patients at an early stage leading to the hypothesis that HIV-infection impacts on the diagnostic sensitivity of H. pylori 
serology. The chronicity of H.pylori infection seems to be driven by effective mucosal immunity disturbed in HIV- infected patients.

636  Design, Implementation, and Findings of Next Generation Stroke Adjudication in HIV 
Heidi M. Crane1; Felicia Chow2; Kyra J. Becker1; Christina Marra1; Joseph Zunt1; Emily L. Ho1; RIzwan Kilani1; Robin Nance1; Joseph A. Delaney3; David Tirchwell1 
1Univ of Washington, Seattle, WA, USA; 2Univ of California San Francisco, San Francisco, CA, USA; 3Univ of Washington Sch of PH and Community Med, Seattle, WA, USA 
Background: To address questions regarding stroke during HIV infection we developed a stroke adjudication protocol for HIV cohort research that enables comparisons with 
traditional cohort studies, addresses issues specific to HIV, and allowed us to examine factors associated with stroke in HIV.
Methods: CNICS is a U.S multisite clinical cohort of HIV-infected patients receiving longitudinal HIV care. The CNICS stroke protocol was based on a modified traditional protocol 
(Multi-Ethnic Study of Atherosclerosis). Potential events at 5 CNICS clinical sites through 12/2012 were identified. Case identification criteria included a range of diagnoses and 
procedure codes such as cerebral angiography. For each potential event, the site assembled de-identified packets with provider notes, imaging results, and ECGs. Antiretroviral 
medication exposure was redacted to allow blinded review. Using standardized criteria in the setting of ongoing quality control, two neurologists reviewed each packet, followed 
by a 3rd reviewer when discrepancies occurred, and categorized each stroke as Definite, Probable, or Possible. Stroke types and subtypes and whether the event was related to 
infection or illicit drug use was determined. Multivariable Cox regression analyses were used to determine traditional and HIV-specific risk factors for stroke comparing patients 
with and without stroke followed from enrollment at these 5 sites (N=16,924).
Results: Among 500 potential adjudicated events, 175 (35%) had a stroke. Ischemic strokes made up 81% of events, 10% were hemorrhagic, and in 9% the type was 
unidentifiable. Ischemic stroke subtypes included large vessel atheroembolic (19%); cardioembolic (28%); small vessel (29%); and other/unknown subtypes (23%). Strokes 
occurred in the setting of illicit drug use in 19% and infection in 20%. The case-fatality rate was 9%. In addition to traditional risk factors, HIV-specific factors (lower CD4 count and 
higher viral load) were associated with stroke (see Table).
Conclusions: Strokes were predominantly ischemic and were associated not only with traditional risk factors but with lower CD4 count and higher viral load suggesting potential 
additional benefits of earlier antiretroviral treatment initiation. Standard adjudication protocols facilitate cross-cohort comparisons but require modification to address issues such 
as identification of strokes related to infection or illicit drug use that is more common in HIV-infected patients.

637  Differences in Predictors for Ischaemic and Haemorrhagic Strokes in HIV+ Individuals 
Camilla I. Hatleberg1; David Kamara2; Lene Ryom1; Stephane de Wit3; Matthew Law4; Peter Reiss5; Antonella d’Arminio Monforte6; Jens D. Lundgren1; Caroline Sabin2; for the Data 
Collection on Adverse Events of Anti-HIV Drugs Study Group
1Rigshospitalet, Univ of Copenhagen, Copenhagen, Denmark; 2Univ Coll London, London, UK; 3St Pierre Univ Hosp, Brussels, Belgium; 4Univ of New South Wales, Sydney, Australia; 
5Amsterdam Inst for Global Hlth and Develop, Amsterdam, Netherlands; 6Infectious Diseases Clinic, San Paolo Hosp, Univ of Milan, Milan, Italy 
Background: It is unknown whether there are any differences in risk factors for haemorrhagic and ischaemic stroke in HIV+ individuals, or whether elevated blood pressure (BP) is 
a major risk factor for haemorrhagic stroke as known from the general population.
Methods: D:A:D study participants were followed from the time of the first BP measurement at/after 1/1/1999 or individual study entry and until the first of a validated stroke, 
6 months after last follow up or 1/2/2014. Elevated BP during follow-up was defined as current systolic blood pressure  ≥140 mm Hg and/or diastolic blood pressure ≥90 mm 
Hg. Poisson regression models were used to determine associations between haemorrhagic/ischaemic stroke and time-updated demographic, cardiovascular disease (CVD) -and 
HIV-related factors.
Results: Of the 43,564 included persons, 74% were men; 69% were aged 30-50 years; 42% were smokers; 26% had elevated BP and 63% had received antiretroviral therapy 
(ART). Of 590 strokes; 83 (14%) were haemorrhagic (incidence rate (IR)/1000 person years 0.24, 95% confidence interval [0.19, 0.30]); 296 (50%) were ischaemic (0.87 [0.77, 0.97]) 
and the remaining 211 strokes were of unknown etiology. IRs for both stroke subtypes were higher in those with elevated BP than in those without; haemorrhagic stroke: (0.57 
[0.41, 0.73]) vs. 0.13 [0.09, 0.18]); ischaemic stroke (1.74 [1.46, 2.02]) vs. 0.58 [0.49, 0.67]). In univariable models, factors most strongly associated with increased risk for both 
stroke subtypes were age, elevated BP and a low estimated glomerular filtration rate (eGFR) or CD4 count. The risk factor profile for the two stroke subtypes appeared to differ in 
multivariable models; Ischaemic strokes were more strongly associated with metabolic CVD risk factors (dyslipidaemia, previous CVD, diabetes) and smoking than haemorrhagic 
stroke. Conversely, elevated BP was associated with both stroke subtypes, but the association appeared stronger for haemorrhagic strokes. Low eGFR was markedly associated with 
haemorrhagic stroke only. Of the HIV-related variables, only low CD4 count but not type of ART was associated with risk of both stroke subtypes; previous AIDS and HIV acquisition 
via injection drug use were associated with ischaemic stroke only (Figure).
Conclusions: Elevated BP, age and low CD4 count were the strongest predictors for both stroke subtypes. Our findings suggest that similarly to the general population, elevated 
BP may be a stronger predictor for haemorrhagic than ischaemic stroke in HIV+ individuals.
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638  Persistently Increased Ischemic Stroke Risk in HIV-Infected Women 
Felicia Chow1; Susan Regan2; Sara E. Looby2; Markella V. Zanni2; James B. Meigs2; Cheryl D. Bushnell3; Steven K. Feske4; Steven Grinspoon2; Virginia A. Triant2  
1Univ of California San Francisco, San Francisco, CA, USA; 2Massachusetts General Hosp, Boston, MA, USA; 3Wake Forest Baptist Med Cntr, Winston Salem, NC, USA; 4Brigham and Women’s 
Hosp, Harvard Med Sch, Boston, MA, USA 
Background: We have previously demonstrated that HIV infection confers a greater relative risk of ischemic stroke in women compared with men, independent of traditional 
stroke risk factors. The mechanism underlying this disparity, including the potential role of sex-specific stroke risk factors, is unknown. We investigated whether increased ischemic 
stroke risk in HIV-infected women persists after adjusting for sex-specific stroke risk factors.
Methods: We performed an observational cohort study of 1212 HIV-infected women and 12040 demographics-matched HIV-uninfected women followed from 1996 to 2011 in a 
large Boston health care system. The primary endpoint was incident ischemic stroke, defined by specific ICD-9-CM codes. Cox proportional hazard modeling was used to evaluate 
the association of HIV and ischemic stroke and the role of sex-specific risk factors in mediating this association.
Results: Among the HIV-infected women, 38 ischemic strokes occurred, compared with 167 among the HIV-uninfected women. The incidence rate ratio (IRR) for stroke comparing 
HIV-infected to HIV-uninfected women was 2.34 (95% confidence interval [CI] 1.60-3.34). The relative increase in stroke rates in HIV-infected women was most pronounced 
among younger women (18-35 years, IRR 4.96, 95% CI 1.58-13.52; 36-45 years, IRR 3.78, 95% CI 1.63-8.10; 46-55 years, IRR 2.60, 95% CI 1.25-5.03). HIV was significantly associated 
with increased stroke risk in univariate models (hazard ratio [HR] 2.43, 95% CI 1.78-3.61) and in models adjusting for demographics and vascular risk factors (HR 1.81, 95% CI 
1.26-2.61). In a multivariable model further adjusted for sex-specific risk factors (menopause/vasomotor symptoms, premature ovarian failure, hormone replacement therapy/oral 
contraceptive use, pregnancy, pre-eclampsia/eclampsia, migraine, and depression/anxiety), the greater hazard of stroke associated with HIV persisted (HR 2.14, 95% CI 1.45-3.15).
Conclusions: HIV infection was significantly associated with an increased risk of ischemic stroke among women independent of sex-specific stroke risk factors prevalent among 
HIV-infected women. Investigation of additional factors to explain the differential effect of HIV on vascular risk among women, including evaluation of immunologic factors that 
differ by sex, will be important to further clarify the mechanism of HIV-associated vascular disease.
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639  Stroke in HIV-Infected Patients in the Combination Antiretroviral Therapy Era 
Juan Berenguer1; Alejandro Alvaro-Meca2; Asuncion Diaz3; Dariela Micheloud1; Salvador Resino3  
1Hosp General Universitario Gregorio Marañón, Madrid, Spain; 2Univ Rey Juan Carlos, Alcorcón, Spain; 3Inst de Salud Carlos III, Madrid, Spain 
Background: Both HIV and HCV infections have been associated with increased risk of stroke. We estimated incidence and mortality rates of stroke (hemorrhagic or ischemic) in 
HIV-infected (HIV+) patients (Pts.) in the combination antiretroviral therapy (cART) era, with particular attention to HIV/HCV-coinfected (HIV/HCV) Pts
Methods: We reviewed the computerized data from patients in the Spanish Minimum Basic Data Set (MBDS), that includes information from Pts. discharged in almost 300 
hospitals. Pts. were identified according to the following ICD-9-CM codes: HIV infection (042 or V08) with or without HCV infection (070.44, 070.54, 070.7x, or V02.62) with 
hemorrhagic (h) stroke (430-432) or ischemic (i) stroke (433-437). HBV infection (070.2x, 070.3x, or V02.61) was an exclusion criterion. Pts. were classified as HIV-monoinfected 
(HIV-Mono) or HIV/HCV. We estimated rates (events per 10,000 patient-years) in the period 1999-2011; time interval that was broken down into three periods: 1st  (1997-1999), 2nd 
(2000-2003) and 3rd  (2004-2011). For the calculation or rates, the numerator was the number of events within each period. The denominator was the number of patient-years at 
risk within each period, for this purpose we estimated the number of HIV+, HIV/HCV, and HIV-Mono Pts. in each period.
Results: h-stroke rates: In the 1st period rates of h-stroke were higher for HIV-Mono Pts. than for HIV/HCV Pts. From the 1st to the 2nd period, rates of h-stroke decreased in 
HIV-Mono Pts. (from 16.0 to 5.5; P<0.001) and increased in HIV/HCV Pts. (from 1.3 to 7.6; P <0.001). In the 3rd period, rates of h-stroke were higher for HIV/HCV Pts. than for 
HIV-Mono Pts. (Figure 1A). i-stroke rates: Similar trends were found for i-stroke. Rates decreased significantly from the 1st to the 3rd period in HIV-Mono Pts. (from 27.7 to 16.4; 
P <0.001), and increased significantly in HIV/HCV Pts. (from 1.8 to 12.6; P <0.001) (Figure 1B). Mortality rates: mortality rates for both h-stroke and i-stroke were higher for 
HIV-Mono Pts. than for HIV/HCV Pts. in the 1st period; however, this trend was reversed by the 3rd period (Figure 1C & 1D). The adjusted likelihood of death for h-stroke in the 3rd 
period was higher for HIV/HCV Pts. than for HIV-Mono Pts.
Conclusions: In the cART era, incidence and mortality rates of stroke decreased in HIV-Mono Pts. but increased steadily in HIV/HCV Pts.

 

640  Incidental Carotid Plaque in HIV is Associated With Subsequent Cerebrovascular Events 
Sumbal Janjua; Pedro Staziaki; Richard Takx; Orla Hennessy; Michael Lu; Markella V. Zanni; Steven Grinspoon; Udo Hoffmann; Tomas G. Neilan  
Massachusetts General Hosp, Boston, MA, USA 
Background: Coronary atherosclerotic plaque is increased in HIV-infected individuals and associated with subsequent cardiovascular events. Cerebrovascular (CV) events 
including stroke and transient ischemic attack (TIA) are also increased in HIV; however there are no data characterizing the prevalence, characteristics and prognostic associations 
of incidental carotid plaque in HIV.  
Methods: From a registry, we identified all HIV-infected individuals free of known CV disease who underwent a contrast neck CT from 2005 to 2014. Data collection, including CV 
and HIV-specific risk factors and image analysis, were performed by blinded independent teams. Image variables included the presence of carotid plaque and non-calcified plaque 
(NCP). The outcome of interest was a CV event (stroke, TIA) defined by ICD code and independently adjudicated. Association between plaque and events was determined using Cox 
proportional hazard models and compared with propensity-matched (age, gender, indication for CT, DM, HTN, HLD, smoking) HIV-uninfected controls.
Results: 248 HIV-infected individuals free of prior CV disease (43+9 years, 24% female, 10% DM, 10% HTN, 33% smokers, 15% on statins, mean LDL 89+38mg/dl) were compared 
to 118 matched HIV-uninfected controls. The median duration of HIV was 16 yrs (10-21) and mean nadir CD4 count was 120 cells/mm3. At time of CT, the mean CD4 count was 308 
cells/mm3, 79% were on ART, 20% were co-infected with HCV and 51% had an undetectable viral load (VL). On CT, HIV-infected individuals (vs. controls) had a higher prevalence of 
any carotid plaque (41% vs. 25%, P=0.005) and NCP (56% vs. 29%, P=0.03). Longer duration of HIV and ART were associated with increased plaque, while lower VL was associated 
with decreased plaque. Over a median follow-up of 3.1 yrs, 28 events occurred in HIV-infected individuals, rate of 4%/yr, as compared to 1%/yr in uninfected controls (P=0.013). 
Within HIV, the presence of carotid plaque (adjusted HR: 3.5, 1.5-8, P=0.002) and NCP (adjusted HR: 2.7, 1.3-5.8, P=0.01) were associated with an increased risk of subsequent 
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CV events. CV events were compared between HIV-infected individuals with plaque and matched uninfected controls with plaque and HIV infected individuals with plaque were 
found to be at higher risk (P=0.03, Figure). 
Conclusions: HIV-infected individuals without known CV disease have increased prevalence of carotid plaque and NCP, and both are associated with an increased risk of 
subsequent CV events.  

 

641  Atherosclerotic Myocardial Infarction Risk in the NA-ACCORD Compared to MESA and ARIC 
Daniel Drozd1; Heidi M. Crane1; Susan Heckbert1; Matthew Budoff2; Amy C. Justice3; Frank J. Palella4; Daniel B. Klein5; Mari M. Kitahata1; Stephen J. Gange6; Richard Moore7  
1Univ of Washington, Seattle, WA, USA; 2Harbor-Univ of California Los Angeles Med Cntr, Torrance, CA, USA; 3Yale Univ, New Haven, CT, USA; 4Northwestern Univ, Chicago, IL, USA; 5Kaiser 
Permanente San Leandro Med Cntr, San Leandro, CA, USA; 6Johns Hopkins Bloomberg Sch of PH, Baltimore, MD, USA; 7Johns Hopkins Univ, Baltimore, MD, USA 
Background: HIV-infected individuals are likely at increased risk of myocardial infarction (MI) compared to uninfected individuals. However, identifying a comparable uninfected 
group is difficult because of differences in cardiovascular disease (CVD) risk factors. The Multi-Ethnic Study of Atherosclerosis (MESA) and the Atherosclerosis Risk in Communities 
(ARIC) are large, diverse general population cohorts designed to assess CVD risk. We report updated results regarding incidence of atherosclerotic (type 1) MI in the NA-ACCORD 
through 2013 and a comparison of rates from the NA-ACCORD to MESA and ARIC.
Methods: Centrally adjudicated incident type 1 MIs from 7 NA-ACCORD clinical cohorts between 1996-2013 contributed to this analysis. We excluded type 2 MIs from the NA-
ACCORD analysis in order to focus on atherosclerotic events and because of the low frequency of type 2 events in the general population. MESA events occurred between 2000-2008 
and ARIC events from 1987-2010. Incidence rates (IRs) per 1,000 person-years (PY), adjusted rate ratios (aIRRs) and 95% confidence intervals ([,]) were estimated using Poisson 
regression models; rate ratios were adjusted for age, sex, race, and smoking.
Results: 29,212 HIV-infected NA-ACCORD participants contributed 338 type 1 MI events and 131,802 PYs. MESA and ARIC participants contributed 156 and 1,448 events, and 47,713 
and 281,284 PYs, respectively. NA-ACCORD participants were younger and more likely to be of black race and male than MESA and ARIC participants. Rates of MI were significantly 
higher in NA-ACCORD compared to MESA and ARIC (Table 1). As expected increased age, male sex, race, and smoking were all significantly associated with MI independent of HIV 
infection status.
Conclusions: We found MI rates were higher in NA-ACCORD compared to two large CVD cohorts of presumably HIV-uninfected adults after controlling for demographic risk factors 
and smoking. While prevalent MIs were excluded from all cohorts, MESA more stringently excluded individuals with any baseline CVD risk factors. As a result, the magnitude 
of the increased risk varied between MESA and ARIC highlighting the importance of selecting an appropriate uninfected control group. A limitation of our study was the lack of 
controlling for other important CVD risk factors including hypertension and hyperlipidemia. Future analysis will focus on examining changes in MI incidence over calendar time and 
adjusting for additional traditional CVD risk factors.

 

642  Cardiovascular Disease Risk Model Comparison and Development in HIV-Infected Veterans 
Meredith E. Clement1; Lawrence Park1; Ann Marie Navar1; N. L. Okeke1; Michael J. Pencina2; Pamela Douglas1; Susanna Naggie3  
1Duke Univ Med Cntr, Durham, NC, USA; 2Duke Clinical Rsr Inst, Durham, NC, USA; 3Duke Univ Sch of Med, Durham, NC, USA 
Background: Persons infected with HIV have a higher risk of cardiovascular disease (CVD) after adjustment for traditional risk factors. Despite this increased risk, HIV is not 
accounted for in traditional CVD risk calculations or cholesterol guidelines.
Methods: We assessed 10-year CVD events in veterans infected with HIV using the Veterans Affairs (VA) Clinical Case Registry (CCR) from 2001-2010. Baseline (1998-2000) 
laboratory, comorbidity, and medication data were used to determine patient risk scores according to both the Data Collection on Adverse Events of Anti-HIV Drugs (D:A:D) model 
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and the American College of Cardiology/American Heart Association 2013 guidelines using the Pooled Cohort Equations (PCE). Veterans with prior history of CVD, low density 
lipid-cholesterol (LDL-C) <70 or >190, diabetes with LDL-C>70, receiving statins, and all women were excluded. Events were defined per respective risk model (myocardial 
infarction [MI], bypass/angioplasty, stroke, carotid artery endarterectomy or death from coronary heart disease for D:A:D; acute coronary syndrome, MI, stable/unstable angina, 
revascularization, stroke, transient ischemic attack, or peripheral arterial disease for PCE). Kaplan-Meier analyses were used to compare PCE and D:A:D risk models. We also 
developed our own model specific to the HIV population using proportional hazards modelling of CCR data and PCE event definitions.  
Results: In 3171 male veterans infected with HIV, observed ten-year events numbered 1165 (36.7%) by PCE criteria and 1088 (34.3%) using D:A:D criteria. As shown in the figure 
(by quintiles of risk score), the D:A:D model performed better than the PCE model for risk of outcome. In our new model, Hepatitis C (HCV) coinfection was associated with 50% 
increased hazard (adjusted HR 1.495, CI 1.275-1.752) of PCE event. HIV viral load (aHR 1.062, CI 1.033-1.092) was significantly associated with risk of outcome while CD4 count and 
CD4 nadir were not.  Traditional risk factors were also incorporated into the model, with older age and systolic blood pressure demonstrating significant association with increased 
hazard of outcome.
Conclusions: There was a high rate of ten-year observed CVD events in HIV-infected veterans. The D:A:D model had better discrimination than the PCE for risk of outcome. Our new 
model additionally takes into account viral load and HCV-coinfection, which were important risk factors for PCE events.

643  2013 ACC/AHA Guideline Undertreats HIV-Infected Adults With Atherosclerosis 
Bernard Weigel; Binh An P. Phan; Yifei Ma; Rebecca Scherzer; Danny Li; Sophia Hur; S.C. Kalapus; Steven G. Deeks; Priscilla Hsue 
Univ of California San Francisco, San Francisco, CA, USA 
Background: While HIV infection is associated with increased risk of ASCVD (atherosclerotic cardiovascular disease), it is unknown whether cholesterol guidelines can identify 
HIV-infected adults who may benefit from statins.  The purpose of our study was to compare the 2013 ACC/AHA and 2004 ATP III recommendations in a HIV population, and to 
evaluate associations with carotid artery intima-media thickness (cIMT) and plaque.
Methods: We used ultrasound to measure cIMT at baseline and 3 years later in 352 HIV-infected adults with no ASCVD and not on statins.  Plaque was defined as IMT > 1.5mm.  
We compared 2013 ACC/AHA and 2004 ATP III recommendations, and evaluated associations with cIMT and plaque.
Results: At baseline, the median age was 43 (IQR 39-49), 85% were male, 74% were on antiretroviral medication, and 50% had plaque.  At followup, the median IMT progression 
was 0.052 mm/year (IQR: 0.025-0.094), and 66% had plaque.  The 2013 guideline was more likely to recommend statins compared with the 2004 guideline, both overall (26% vs. 
14%, p<0.001), in those with plaque (32% vs. 17%, p=0.0002), and in those without plaque (16% vs. 7%, p=0.025).  In unadjusted linear regression, the 2004 and 2013 risk scores 
were both strongly associated with cIMT levels (0.010 mm per 10% increase in risk, p<0.001) and with cIMT progression (0.010mm/year per 10% increase in risk, p<0.001).  In 
multivariate analysis, older age, higher LDL-C, pack-years of smoking, and history of opportunistic infection were associated with baseline plaque.
Conclusions: While the 2013 ACC/AHA guideline recommendeds statins to a greater number of HIV-infected adults compared to the 2004 ATP III guideline, both failed to 
recommend therapy in the majority of HIV-affected adults with carotid plaque.  Both the 2004 and 2013 guidelines predicted higher levels of baseline cIMT and faster progression; 
although associations were stronger for the 2004 guideline.  HIV-specific cholesterol guidelines that include detection of subclinical atherosclerosis may help to identify HIV-
infected adults who are at increased ASCVD risk and may benefit from statins.

644  Differences by HIV Serostatus in Coronary Artery Disease Following Stress Testing 
Matthew J. Feinstein1; Brian Poole1; Tim S. Provias1; Frank J. Palella2; Chad Achenbach2; Donald M. Lloyd-Jones1 
1Northwestern Univ, Feinberg Sch of Med, Chicago, IL, USA; 2Northwestern Univ, Chicago, IL, USA 
Background: HIV-infected persons develop coronary artery disease (CAD) more commonly and earlier than uninfected patients. The role of noninvasive cardiovascular testing 
to stratify CAD risk in this population is not well-defined; no prior studies have evaluated cardiovascular stress testing in this group.  We hypothesized that, among persons with 
abnormal stress tests, HIV-infected patients have a greater burden of CAD on coronary angiography than uninfected matched controls.
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Methods: Cohort study using a cohort created in the Northwestern Medicine Enterprise Data Warehouse (NMEDW) of HIV-infected patients and age, sex, and race-matched 
controls who underwent cardiovascular stress testing and subsequent coronary angiography from 2000 to 2015. Persons with incomplete data for either stress tests or coronary 
angiography were excluded, as were persons whose stress tests did not precede coronary angiography. Relative risks were used to assess differences in CAD burden by HIV 
serostatus for persons with abnormal stress tests. The cutoffs for moderate and severe CAD on angiography were at least one coronary artery stenosis of ≥50% and ≥70%, 
respectively.
Results: There were 239 HIV-infected patients (mean age at stress test 53.5 years, 44.6% black, 43.6% white, 18.5% women) and 346 uninfected matched patients (mean age at 
stress test 53.0 years, 42.2% black, 43.9% white, 20.1% women) with abnormal stress tests (73% nuclear, 23% echocardiographic, 4% other) that prompted coronary angiography. 
HIV infection was associated with significantly greater risk for moderate or severe CAD on angiography (RR 1.18, 95% CI 1.01-1.38, P=0.03) and subsequent percutaneous coronary 
intervention (RR 1.59, 95% CI 1.17-2.18, P<0.01) following abnormal stress testing (Table). Among HIV-infected patients with abnormal stress tests, those with a nadir HDL 
cholesterol level under 30 mg/dl were at significantly elevated risk for severe CAD (RR 1.53, 95% CI 1.05-2.23, P=0.02); this remained true when analyses were restricted to men 
only (RR 1.75, 95% CI 1.12-2.77, P=0.01). Risks for severe CAD among HIV-infected persons with abnormal stress tests did not significantly differ by peak total cholesterol level, CD4 
nadir, and plasma HIV RNA nadir.
Conclusions: HIV-infected patients with abnormal cardiovascular stress tests had significantly greater CAD burden and were more likely to undergo PCI compared with uninfected 
controls. The implications of these findings for CAD screening for HIV-infected persons require further study.

 

645  HIV & Obesity Synergistically Increase Interleukin 6 but Not Soluble CD14 or D-dimer 
Barbara S. Taylor1; Kaku So-Armah2; Janet Tate3; Vincent C. Marconi4; Roger Bedimo5; Adeel A. Butt6; Cynthia Gibert7; Matthew Goetz8; Maria Rodriguez-Barradas9; Matthew S. 
Freiberg10  
1Univ of Texas Hlth Sci Cntr San Antonio, San Antonio, TX, USA; 2Boston Univ Sch of Med, Boston, MA, USA; 3VA Med Cntr, West Haven, CT, USA; 4Emory Univ Sch of Med, Atlanta, GA, USA; 
5Dallas VA Med Cntr, Dallas, TX, USA; 6Hamad Hlthcare Quality Inst, Doha, Qatar; 7VA Med Cntr, Washington, DC, USA; 8VA Greater Los Angeles Hlthcare System, Los Angeles, CA, USA; 9Michael 
E. DeBakey VA Med Cntr and Baylor Coll of Med, Houston, TX, USA; 10Vanderbilt Univ Sch of Med, Nashville, TN, USA 
Background: Obesity prevalence among people living with HIV (HIV+) is rising. HIV and obesity are associated with atherosclerosis, which is mediated by inflammation. Both 
are pro-inflammatory states, but their combined effect on inflammation (measured by interleukin 6, IL-6), altered coagulation (D-dimer), and monocyte activation (soluble CD14, 
sCD14) is unknown. We hypothesized that HIV infection and obesity (BMI≥30 kg/m2) synergistically increase IL-6, sCD14 and D-dimer in the Veterans Aging Cohort Study Biomarker 
Cohort (VACS BC).
Methods: VACS is a prospective, observational longitudinal study of HIV+ and HIV uninfected (HIV–) participants. VACS BC is a subset of VACS participants who provided blood 
samples for research. VACS BC participants with BMI<18.5 kg/m2 (underweight, N=48) were excluded since they were too few to stratify by HIV status (N=4 underweight HIV–). 
Dependent variables were IL-6, sCD14, and D-dimer quartiles. BMI was categorized as 18.5-24, 25-29, and ≥30kg/m2. Covariates included demographics, smoking, diabetes, CVD, 
hypertension, lipids, liver and renal function, HCV and statin use. Unadjusted and fully adjusted logistic regression models were constructed.
Results: We analyzed data on 1495 HIV+ (66% of whom had HIV-1 RNA<500 copies/mL) and 837 HIV– participants. The mean age was 53 years. The majority were African 
American (68%); half were current smokers (49%). Over a quarter were obese (27%) or had prevalent CVD (22%). HIV+ obese participants were more likely to have diabetes, 
dyslipidemia, statin use, and HCV, and less likely to smoke than HIV– non-obese participants (p≤0.05 for all). IL-6 showed a stepwise increase from HIV– non-obese, to HIV+ non-
obese, to HIV– obese, to HIV+ obese. Elevated IL-6 was more prevalent in obese HIV+ than HIV– non-obese, which persisted after adjustment for potential confounders (adjusted 
odds ratio, aOR [95% confidence interval, CI]: 1.69 (1.13-2.51); Table). The inverse was true for sCD14 (aOR (95% CI): 0.43 (0.27-0.66); Table). No significant differences were seen for 
D-dimer.
Conclusions: HIV-obesity comorbidity is associated with higher prevalence of elevated IL-6, lower prevalence of elevated sCD14 and no significant difference in D-dimer. These 
findings are clinically significant as all three biomarkers are associated with mortality. Future studies should assess 1) whether other biomarkers of monocyte activation and 
altered coagulation show similar trends and 2) potential mechanisms for the unanticipated sCD14 and D-dimer findings.

 

Poster Abstracts



CROI 2016 265

Poster Abstracts Abstract Listing

646  BNP Prediction of Cardiovascular Diseases in HIV+ Patients and the General Population 
Stefan Esser1; Marina Arendt2; Till Neumann3; Lewin Eisele4; Raimund Erbel3; Karl H. Jöckel2; Volker Holzendorf 5; Nico Reinsch3; for the HIV HEART Study Group and Heinz Nixdorf Recall 
Investigative Group  
1Univ Hosp Essen, Essen, Germany; 2Inst for Med Informatics, Biometry and Epi (IMIBE), Univ Hosp Essen, Essen, Germany; 3West German Heart Cntr, Univ Hosp Essen, Essen, Germany; 4Inst 
for MIMIBE, Univ Hosp Essen, Essen, Germany; 5Univ Leipzig, Leipzig, Germany 
Background: B-type Natriuretic Peptide (BNP) is elevated in patients with congestive heart failure and is also an independent prognostic marker for overall mortality. HIV-positive 
patients (HIV+) have higher BNP-levels than general population. We investigate the association between BNP and the incidence of cardiovascular diseases (CVD) in subjects 
without prevalent CVD.
Methods: We compare BNP measured at baseline and incident CVD during the follow-up in HIV+ individuals of the HIV HEART study (HIVH) and in controls of the population-
based Heinz Nixdorf Recall study (HNR), both recruited from the German Ruhr area since 2000. To assess impact of BNP (>=100pg/mL vs. <100pg/mL) on incident CVD (myocardial 
infarction, PCI stent, Coronary Artery disease, Coronary Artery Bypass Graft, cardiac death) we used the pooled data of both studies and computed Cox proportional Hazard 
ratio (HR) with time to CVD or last observation and BNP and study (HIVH vs. HNR) as predictors. Also the interaction between BNP and affiliation to study cohort was tested. We 
controlled for age and Framingham risk score (FRS) variables. Analyses were stratified by sex. We restricted the analysis to the age range of 45 -75 years and to subjects without 
prevalent CVD.
Results: Our analysis data set included 268 HIV+ of the HIVH and 3905 HNR controls (Table 1). Male HIV+ had a 3.6-fold increased risk of incident CVD (95%-CI 1.3; 9.9, p=0.0128) 
compared to HNR males and independent of the affiliation to the study cohort BNP >=100 pg/mL in male subjects was associated with a HR of 3.4 (95%-CI 2.0; 5.9, p= <0.0001). 
In females, HRs were 22.9 (95%-CI 2.8; 185.5, p=0.0034) for study cohort and 2.6 (95%-CI 1.00; 6.8, p=0.0513) for BNP >=100 pg/mL. In both sexes no significant interaction 
between study cohort and BNP was found. No other classic risk factor (HR Smoking: Male: 1.2 (95%-CI 0.8; 1.7); Female: 1.1 (95%-CI 0.6; 2.0), HR Diabetes mellitus Male: 1.8 (95%-CI 
1.3; 2.7); Female: 1.5 (95%-CI 0.7; 3.1)) reached such high HRs for CVD as BNP >=100 pg/mL and HIV-infection.
Conclusions: Incidence of CVD was higher in HIV+ compared to the general population controlling for differences in FRS. Additionally, BNP >=100 pg/mL was independently 
associated with incident CVD in HIVH and HNR. Thus, as was shown in the general population, BNP may improve prediction of CVD also in HIV+. BNP should be measured serially in 
HIV+ >= 45 years and elevated or increasing levels should lead to intensification of care.

 

647  9-Year Trends in Non-Lipid Cardiovascular Disease Prevention Strategies in HIV+ Women 
David B. Hanna1; Molly Jung1; Kathryn Anastos1; Jennifer M. Cocohoba2; Mardge Cohen3; Elizabeth Golub4; Nancy A. Hessol2; Tracey E. Wilson5; Mary Young6; Robert C. Kaplan1  
1Albert Einstein Coll of Med, Bronx, NY, USA; 2Univ of California San Francisco, San Francisco, CA, USA; 3John H. Stroger Jr. Hosp of Cook County and Rush Med Coll, Chicago, IL, USA; 4Johns 
Hopkins Bloomberg Sch of PH, Baltimore, MD, USA; 5State Univ of New York Downstate Med Cntr, Brooklyn, NY, USA; 6Georgetown Univ Med Cntr, Washington, DC, USA 
Background: Cardiovascular disease (CVD) is increasingly prominent among women with HIV. While there is a major clinical trial of statins in people with HIV, less is known about 
other non-lipid prevention strategies. Evaluating trends in these strategies is important to understand how well women with HIV manage CVD risk.
Methods: Participants were from the Women’s Interagency HIV Study, a longitudinal cohort of HIV-infected (HIV+) and uninfected (HIV-) women at 6 US sites, during 2006-2014. 
We examined semiannual trends in medication use and/or achievement of treatment targets by HIV status for women at risk for CVD based on hypertension (HTN), diabetes or 
smoking. “At-risk” was defined as: for HTN, systolic BP ≥140 mmHg, diastolic BP ≥90 mmHg, self-report of HTN or HTN medication history; for diabetes, history of fasting glucose 
[FG] ≥126 mg/dL or HgbA1c ≥6.5%, self-report of diabetes or diabetes medication history; for smoking, report of smoking at previous visit. Poisson regression with generalized 
estimating equations tested time trends and differences between HIV+ and HIV- women.
Results: During 2006-2014, prevalence was 40% (HIV+) and 38% (HIV-) for HTN, 21% and 22% for diabetes, and 37% and 48% for smoking. There were 10,546 eligible person-
visits for HTN (N=1,444), 6,394 for diabetes (N=474) and 11,258 for smoking (N=1,206). Use of anti-HTN medication was higher among hypertensive HIV+ women (77% vs 67%, 
P<.001) and increased over time among both HIV+ (72% in 2006 to 81% in 2014, P<.001) and HIV- (63% to 73%, P<.001), with no difference in trend by HIV status. HTN control 
(<140/90 mmHg) was higher among HIV+ than HIV- (P<.001) and differed over time by HIV status, increasing among HIV+ (55% to 59%, P=.01) but not HIV- (45% to 46%, P=.31). 
Use of anti-diabetic medication was similar among diabetic HIV+ and HIV- women (48% vs 49%, P=.99) and increased similarly over time (37% to 63% among HIV+ and 34% to 
64% among HIV-, both P<.001). Diabetes control (FG <130 mg/dL) was higher among HIV+ than HIV- (73% vs 64%, P=.03) and did not change over time. Smoking cessation was 
similar between HIV+ and HIV- smokers (10% vs 9%, P=.33) and did not change over time.
Conclusions: HIV+ women more effectively manage HTN and diabetes than HIV- women. Despite this, >40% of hypertensive and >25% of diabetic HIV+ women do not achieve 
target control levels. Providers should continue to emphasize preventive strategies (including lifestyle and pharmacologic interventions when indicated) to reduce CVD risk.

648  HIV Patients Have More High-Risk Plaque and Cardiac Events but Less Intervention 
James Nadel; Eoin O’Dwyer; Sam Emmanuel; James Otton; Justyn Huang; Cameron Holloway  
St Vincent’s Hosp, Sydney, Australia 
Background: Human immunodeficiency virus (HIV) infection is now considered a chronic, treatable disease. Nevertheless, treatment is associated with increased rates of 
coronary artery disease (CAD). Screening of this at-risk population remains contentious; we therefore assessed the utility of CTCA in the screening and prediction of adverse cardiac 
outcomes.
Methods: HIV positive men (n=32) who had undergone CTCA for risk assessment were matched 2:1 for age, sex and Framingham risk with 65 HIV negative CTCA patients. CTCA 
data was assessed along with the occurrence of coronary events and intervention.
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Results: Patients with HIV had higher rates of soft plaque (0.8±1.5 versus 0.3±0.7, p=0.03) and soft plaque ratios (0.2±0.3 versus 0.1±0.2, p<0.03) compared to negative 
controls. At a median follow-up time of 38 months, patients with HIV were at greater risk of non-ST elevation acute coronary syndrome (15.6% versus 3.2%, p<0.04), although 
there was no difference in the combined endpoint of all-acute coronary syndromes despite a threefold greater risk conferred to those with HIV (18.8% versus 6.4%, p=0.08). 
Conversely, on survival analysis there was a higher rate of intervention with either; invasive angiogram, percutaneous coronary intervention or coronary artery bypass grafting in 
patients without HIV (mean time to event 20.6±4.9 versus 9.9±3.3 months, p<0.04).
Conclusions: Patients with HIV have high-risk plaque and higher rates of adverse cardiac events compared to negative controls, but lower rates of coronary angiography and 
intervention following CTCA. The data suggests that CTCA may have a role in predicting cardiac events in patients with HIV and further management may be suboptimal in this 
population group.
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649  Diastolic Function Correlates With Pericardial Fat and Vascular Remodeling in HIV 
Chris T. Longenecker1; Sadeer Al Kindi2; Maya Serhal2; Bruce Kinley1; Danielle Labbato1; Grace A. McComsey1 
1Case Western Reserve Univ, Cleveland, OH, USA; 2Univ Hosps Case Med Cntr, Cleveland, OH, USA 
Background: In patients with treated HIV infection, higher pericardial fat volumes are associated with coronary artery plaque and systemic inflammation, but the relationship to 
left ventricular (LV) structure and function is unknown.
Methods: We prospectively enrolled 46 patients with HIV on stable antiretroviral therapy and 23 age- and gender-matched HIV-uninfected controls (2:1), both groups without 
known cardiovascular disease. We measured LV volume, LV mass, systolic function (ejection fraction (EF) and global longitudinal strain) and diastolic function (graded categories, 
E/A, and E/E’ ratio) using echocardiography. For all HIV+ subjects, pericardial fat volume and density (mean Hounsfield units) and coronary artery calcium (CAC) score were 
measured by CT scan; common carotid artery intima-media thickness (IMT) and distensibility were measured by ultrasound.  T-tests were used to compare HIV+ and control 
groups.  Within the HIV+ group, Spearman correlations were used to assess associations with measures of LV structure and function.
Results: HIV+ participants had a mean(SD) age of 55.7(5.9) years and were 87% male and 67% African American. Demographics were similar to controls (all p >0.05).  Mean CD4 
count was 628(279) cells/µL and all had HIV-1 RNA <200 c/ml (67% <48c/ml). LVEF, diastolic function, and LV mass index were similar between HIV and controls (p>0.05 for all 
comparisons), but HIV+ participants had lower LV volume index (50.7±14.0 vs 70.3±21.7 ml/m2, p<0.001). Pericardial fat volume negatively correlated with E/A ratio (r=-0.392, 
p=0.015), and positively with diastolic dysfunction (r=0.369, p=0.023), while pericardial fat density positively correlated with E/A ratio (r=0.455, p=0.004) and negatively with 
diastolic dysfunction (r=-0.479, p=0.002). In contrast, pericardial fat measures were not associated with EF or global longitudinal strain (all p>0.05).  Diastolic dysfunction was 
also positively associated with CAC score (r=0.296, p=0.046) and carotid IMT (r=0.317, p=0.032), and negatively correlated with carotid distensibility (r=-0.304, p=0.045).
Conclusions: Measures of LV diastolic function are associated with altered pericardial fat volume and density and measures of vascular remodeling in this population of HIV-
infected subjects on antiretroviral therapy.  Altered ectopic fat distribution may be a risk factor for heart failure in HIV-infected patients with and without coronary heart disease. 

650  Reduced Ovarian Reserve Relates to Cardiovascular Disease Risk in Women With HIV 
Sara E. Looby1; Kathleen Fitch1; Suman Srinivasa1; Janet Lo1; Danielle Rafferty1; Amanda Martin1; Judith S. Currier2; Steven Grinspoon1; Markella V. Zanni1 
1Massachusetts General Hosp, Boston, MA, USA; 2David Geffen Sch of Med at Univ of California Los Angeles, Los Angeles, CA, USA 
Background: HIV-infected women face a three-fold increased rate of myocardial infarction (MI) compared to non-HIV-infected women. Previous studies among HIV-infected 
women have explored ways in which traditional cardiovascular disease (CVD) risk factors and systemic immune activation may contribute to this heightened MI risk. To date, no 
study has explored how reproductive aging relates to CVD risk in this population. Here, we investigate differences in subclinical coronary atherosclerotic plaque and markers of 
immune activation among HIV-infected women and non-HIV-infected women categorized by degree of ovarian reserve and menopause status. 
Methods: Seventy-four women (49 HIV-infected, 25 non-HIV) without known CVD were classified as premenopausal, premenopausal with reduced ovarian reserve, or 
postmenopausal based on menstrual history and levels of antimullerian hormone (AMH) (Figure 1). Participants underwent contrast enhanced coronary computed tomography 
angiography and immune phenotyping. Comparisons in coronary atherosclerotic plaque burden and immune markers were made between the HIV-infected and non-HIV-infected 
women overall and within the HIV-infected and non-HIV-infected women by reproductive aging classification group.
Results: Among the overall group of HIV-infected women, the women with reduced ovarian reserve (undetectable AMH) had a higher prevalence of coronary plaque (52% 
versus 6%, p=0.0007) and noncalcified plaque (48% versus 6%, p=0.002), as well as higher levels of log sCD163 (p=0.0004) and log MCP-1 (p=0.006), compared with the 
premenopausal women with measurable AMH.  Furthermore, reduced ovarian reserve in the HIV-infected group related to noncalcified plaque, controlling for traditional CVD risk 
factors (p=0.04) and sCD163 (p=0.03).
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Conclusions: HIV-infected women with reduced ovarian reserve have increased subclinical coronary plaque compared with premenopausal women in whom AMH is measurable. 
This relationship holds when controlling for CVD risk factors (including age) and immune activation.  Our findings demonstrate that reduced ovarian reserve may contribute to CVD 
burden in HIV-infected women and support a comprehensive assessment of CVD risk prior to completion of menopause in this population. Future work applying our reproductive 
aging classification paradigm will explore mechanisms through which reproductive aging influences immune activation, plaque, and overall CVD risk among women aging with 
HIV. 
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Figure 1. Reproductive Aging Classification Scheme 

 

651  Correlates and Longitudinal Implications of FGF23 Levels in HIV-Positive Individuals 
Mohamed G. Atta1; Michelle Estrella2; Derek M. Fine1; Katie Zook1; Jose Manuel Monroy Trujillo2; James H. Stein3; Gregory M. Lucas1  
1Johns Hopkins Univ, Baltimore, MD, USA; 2Johns Hopkins Univ Sch of Med, Baltimore, MD, USA; 3Univ of Wisconsin-Madison, Madison, WI, USA 
Background: High plasma concentrations of fibroblast growth factor-23 (FGF23), which is crucial in phosphorus homeostasis, is an early marker of kidney dysfunction and has 
been associated with increased cardiovascular disease mortality. HIV-positive persons are at increased risk for cardiovascular and kidney disease, but there are few data assessing 
the role of FGF23 in these conditions in HIV-positive individuals. 
Methods: We measured intact plasma FGF23 in a cohort of 100 HIV-negative and 191 HIV-positive, non-diabetic adults with normal estimated kidney function.  We measured 
glomerular filtration rate by iohexol disappearance from plasma (iGFR) annually, albumin-creatinine ratio (ACR) every 6 months, and assessed for carotid plaque and measured 
carotid intima-media thickness (IMT) at baseline and at 2 years. Progressive albuminuria was defined as a follow-up ACR that was ≥2-fold higher than baseline and ≥30 mg/g. We 
log-transformed FGF23 levels in simple and hierarchical regression models to assess associations with baseline factors and with longitudinal changes in disease markers.
Results: The cohort was 29% female, 93% black, with a median age of 49 years, and 46% were infected with hepatitis C virus (HCV). FGF23 levels were similar in HIV-negative 
and HIV-positive subjects (median 8.9 vs. 8.4 pg/mL, P=0.53). Among HIV-positive subjects, factors independently associated with higher FGF23 levels at baseline included 
being female (adjusted ratio of geometric means [95% CI], 1.38 [1.13, 1.69]), serum phosphorus (1.21 [1.03, 1.42], HCV coinfection (1.26 [1.04, 1.53]), and non-suppressed HIV RNA 
(1.33 [1.00, 1.76]). In cross-sectional baseline analysis of HIV-positive subjects (adjusted for demographic and cardiovascular risk factors including smoking, hypertension, and 
hyperlipidemia) FGF23 was not significantly associated with iGFR, albuminuria, presence of carotid plaque, or carotid IMT.  However, adjusted for the same factors, higher baseline 
FGF23 was associated with a more rapid increase in internal carotid artery IMT (13 µm/year, 95% CI, 3, 24) and risk of progressive albuminuria (odds ratio 1.95 [95% CI]: 1.33, 2.87).
Conclusions: FGF23 levels in HIV-positive subjects were significantly higher in women, HCV-coinfected persons and in those with unsuppressed HIV RNA levels. Higher FGF23 
levels at baseline were associated with more rapid carotid IMT progression and with progressive albuminuria. Together, these factors suggest a role for FGF23 in cardiovascular and 
kidney disease in HIV-positive populations. 

652  Nonclassical Monocyte, MCP-1 Predict Subclinical Atherosclerosis Progression in HIV 
Dominic C. Chow1; Lishomwa C. Ndhlovu1; Lindsay M. Kohorn1; Guangxiang Zhang1; Howard N. Hodis2; Matthew Budoff3; Yanjie Li2; Sheila M. Keating4; Philip J. Norris4; Cecilia M. 
Shikuma1  
1Univ of Hawaii, Honolulu, HI, USA; 2Univ of Southern California, Los Angeles, CA, USA; 3Harbor-Univ of California Los Angeles Med Cntr, Torrance, CA, USA; 4Blood Systems Rsr Inst, San 
Francisco, CA, USA 
Background: Persistent inflammation and immune dysregulation can contribute to cardiovascular disease (CVD) risk in patients with chronic HIV infection. 
Methods: We conducted a longitudinal analysis utilizing HIV-infected subjects on stable antiretroviral therapy (ART) in the Hawaii Aging with HIV-Cardiovascular (HAHC-CVD) 
study to determine the correlation of peripheral monocyte subsets and biomarkers of inflammation to progression of atherosclerosis using 2 year change in carotid artery intima-
media thickness (CIMT) and coronary artery calcium (CAC). Peripheral blood 
mononuclear cells (PBMC) were immunophenotyped by multiparametric flow 
cytometry to quantify classical (CD14++CD16-), intermediate (CD14++CD16+), 
non-classical (CD14low/+CD16++) and transitional (CD14+CD16-) monocyte 
subsets. Biomarkers (sE-selectin, sVCAM-1, sICAM-1, MMP-9, tPA-1, hsCRP, IL-6, 
IL-8, IL-10, TNF-α, MCP-1, IFN-α) were assessed by multiplex Luminex assay. The 
primary outcome variables were change in CIMT (right common carotid artery 
(CCA) and bifurcation (BIF)) and CAC over 2 years.
Results: 105 subjects: 91% male, median age 51 (Q1, Q3; 47, 57) years, median 
CD4 count 491 (352, 660) cells/mm3, and 87% with HIV RNA<50 copies/mL. The 
rate of change in CCA, BIF, and CAC was 0.010 mm/year, 0.0097 mm/year, and 
16.2 Agatston units/year, respectively. Change in CCA correlated with TNFα (r= 
- 0.28, p=0.026) but not with any monocyte subset. Change in BIF correlated 
with non-classical monocytes (r=0.29, p=0.038) and  MCP-1 (r=0.34, 
p=0.005). Change in CAC correlated with non-classical monocytes (r=0.27, 
p=0.015) and MCP-1 (r=0.46, p<0.001). Non-classical monocyte and MCP-1 
remained significantly associated with CAC and BIF progression after adjustment for age, hypertension, diabetes mellitus, total/HDL cholesterol ratio, and smoking history. 
Conclusions: Non-classical monocytes and  MCP-1 were associated with progression of atherosclerosis. The role of monocyte subsets in atherosclerosis warrants further 
investigation.  
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653  Association of T Cell and Macrophage Activation With Vascular Health in HIV 
Heather Grome; Louise Barnett; Cindy Hager; Timothy R. Sterling; Spyros A. Kalams; John R. Koethe  
Vanderbilt Univ Sch of Med, Nashville, TN, USA 
Background: Delineating the relationships between vascular health, inflammation, and immune activation is important to the study of cardiovascular disease (CVD) risk in HIV-
infected persons on long-term antiretroviral therapy (ART). We assessed associations between T cell and macrophage activation, brachial artery flow mediated dilation (FMD; a 
functional measure of arterial smooth muscle response to ischemia), and circulating intercellular adhesion molecule 1 (ICAM-1) and vascular cell adhesion molecule 1 (VCAM-1; two 
markers of endothelial cell activation).
Methods: We enrolled 70 HIV-infected adults on efavirenz, tenofovir, and emtricitabine with sustained virologic suppression for >2 years, a CD4+ count >350 cells/µl, no known 
diabetes or CVD, and no statin use, and measured FMD, ICAM-1, and VCAM-1. Activated (CD38+), senescent (CD57+PD1+), and memory (CD45RO+) CD4+ and CD8+ T cells were 
measured by flow cytometry. Soluble markers of macrophage activation (sCD14, sCD163, and macrophage inflammatory protein-1α [MIP-1α]) were measured by ELISA and 
cytometric bead array. The relationships between immunologic and vascular parameters were assessed using regression models adjusted for age, sex, smoking, duration of ART, 
and body mass index.
Results: Median age was 45 years (IQR 39, 50), median CD4+ count 701 cells/µl (IQR 540, 954), 43% were female and 54% non-white.  Lower brachial artery FMD was associated 
with high CD8+ T cell activation (p<0.01), but FMD was not associated with other T cell subsets or macrophage markers. In contrast, higher ICAM-1 was associated with higher 
sCD14, sCD163, and MIP-1α (p<0.01 for all), and higher VCAM-1 with sCD163 and MIP-1α (p<0.01 for both). Furthermore, low CD4+ activation and high CD4+ memory cells were 
associated with high VCAM-1 (p=0.01 for both).  Results were similar when adjusted for race, hepatitis C, and CD4 count.
Conclusions: In HIV-infected adults with virologic suppression, cytotoxic CD8+ activation was associated with impaired brachial artery smooth muscle relaxation. In contrast, 
increased soluble inflammatory markers, possibly shed by vascular macrophages, were associated with endothelial cell activation. This suggests T cell and macrophage activation 
adversely affect vascular health via differing mechanisms, and CVD studies in HIV patients should utilize both functional and biomarker vascular assessments. A possible link 
between a robust CD4+ memory cell expansion on ART and endothelial activation should be investigated further.

654  Effect of T-Cell Activation and Inflammation on Endothelial Dysfunction in HIV 
Arjun Sinha; Yifei Ma; Rebecca Scherzer; Danny Li; Steven G. Deeks; Peter Ganz; Priscilla Hsue  
Univ of California San Francisco, San Francisco, CA, USA 
Background: The underlying mechanism for endothelial dysfunction and HIV-associated cardiovascular disease (CVD) remains unknown. Immune activation and chronic 
inflammation persist even in the setting of effectively treated HIV. T cell activation leads to T cell dysregulation and may be one underlying cause of chronic inflammation in HIV-
infected individuals. The purpose of this study was to determine whether T cell activation and inflammatory markers in HIV-infected individuals are associated with endothelial 
dysfunction, a predictor of future cardiovascular events.
Methods: We performed a cross-sectional study of immune activation and inflammatory markers with endothelial function in 359 HIV-infected adults. Endothelial function was 
assessed using flow-mediated vasodilation of the brachial artery (FMD) and reactive hyperemia (RH). T-cell activation including HIV and CMV-specific responses were assessed 
using flow cytometry in peripheral mononuclear blood cells.
Results: The mean age was 49 ± 10 years and 84% were male, 76% were on ART, 31% smokers, and 18% with hepatitis C.  The median FMD was 4.0% (IQR 2.6, 5.5) and the 
median RH was 57% (IQR 45, 79).  After multivariable adjustment for demographics, traditional CV and HIV risk factors, CMV IgG was the only inflammatory marker associated 
with impaired FMD (-11.7% per doubling, p = 0.002). In comparison, higher TNF-α (-44.5% per doubling, p = 0.007) and higher neopterin (13.9% per doubling, p = 0.035) were 
associated with lower (worsened) RH. Other inflammatory markers including hsCRP, IL-6, sCD163, and D-dimer were not associated with FMD or RH. Only CD4+IFN+ (CMV specific) 
T cell activation was associated with lower RH (-4.5% per doubling, p = 0.028) and none of the other assessments of T cell activation were predictive of either FMD or RH.  When the 
analysis was restricted to treated and suppressed individuals only, the results remained the same.
Conclusions: Certain inflammatory markers such as CMV IgG, TNF-α, and neopterin (a marker of plaque instability) were independently predictive of endothelial dysfunction in 
HIV-infected individuals. CMV-specific T cell activation was independently associated with worsened RH. Unlike FMD, RH measures microvascular function and thus could explain 
the different findings between the two outcomes. Interventions targeted at reducing inflammation particularly in the setting of CMV infection may improve endothelial function 
and decrease HIV-associated CVD.

 

655  CCR5+CD8+ T-Cell Levels Are Associated With Cardiovascular Events in Patients on cART 
Laura Tarancón1; Rebeca S. de Pablo2; Isaac Rosado3; Beatriz Dominguez3; Miguel Genebat4; María José Polaino5; Mohammed Rafii-El-Idrissi Benhnia4; Yolanda M. Pacheco3; Manuel 
Leal4; Ezequiel Ruiz-Mateos4  
1BioMed Inst of Sevilla, Sevilla, Spain; 2BioMed Inst of Seville, Sevilla, Spain; 3Inst of BioMed of Seville (IBiS), Seville, Spain; 4BioMed Inst of Seville, Seville, Spain; 5BioMed Inst of Seville, 
Sevilla, Spain 
Background: Acute coronary syndrome (ACS) is one of the most frequent non-AIDS-defining Event (nADEs).  Previous cross-sectional studies have observed an increased incidence 
of atherosclerosis and higher T lymphocyte activation in HIV patients compared to healthy subjects. However, there are no longitudinal studies analyzing the characteristics of 
T and dendritic cells (DCs) phenotypes that precede an ischemic event in these patients. The aim of this work was to study in peripheral blood the T and DCs phenotype of HIV 
patients with ACS on suppressive cART along the year before the nADE.
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Methods: HIV-infected patients on suppressive cART who suffered an ACS (myocardial infarction or angina) without other previous nADE, were included (n=15). Peripheral 
blood mononuclear cells were obtained from the closest time-point (t=0), and 12 (t=-12) and 6 (t=-6) months before the ACS. HIV-infected subjects on suppressive cART 
without previous nADEs, matched by age, sex, CD4 T-cell counts, CD4 T-cell nadir, RNA+ for HCV and time from diagnosis (n=16) were included as control group. CCR5 expression 
was quantified by flow cytometry in T cells (CD4 and CD8) according to the maturation profiles: TNAIVE (CD45RA+CD27+), TCM (CD45RA-CD27+), TEF (CD45RA-CD27-) and TTD 
(CD45RA+CD27-). CCR7 and integrin-β7 expression was quantified in myeloid DCs (mDCs; Lin2-, HLA-DR+, CD11c+) and plasmacytoid DCs (pDCs; Lin2-, HLA-DR+, CD123+).
Results: At t=0, patients with ACS showed a decrease in TCM CD8 (p=0.03) and an increase in TTD CD8 (p=0.04) counts compared to the control group. A progressive increase in the 
percentage of total CD8 T-cells expressing CCR5 was observed along the 12 months preceding the ACS. These levels were higher at t=0 (p=0.009 for total CD8 T-cells; p=0.09 for 
TCM CD8; p=0.03 for TNAIVE CD8; p=0.03 for TEF CD8 and p=0.05 for TTD CD8) compared to the control group. The integrin-β7 expression in mDCs and CCR7 expression in pDCs, were 
strongly and positively associated with the expression of CCR5 in CD8 T-cells only in the group with ACS at t=0 (p=0.025; Rho=0.733 and p=0.03; Rho=0.717 respectively).
Conclusions: The increase in the levels of CD8 T-cells expressing CCR5 precedes the occurrence of ACS in HIV-infected patients on suppressive cART. This increase may be due to a 
greater recruitment of CD8 T-cells and DCs into the inflammatory focus. These new data suggest CCR5 as a new marker of cardiovascular risk and a potential therapeutic target to 
prevent the development of such events.

 

656  Soluble TWEAK May Predict Carotid Atherosclerosis in Treated HIV Infection 
Sahera Dirajlal-Fargo1; Abdus Sattar2; Manjusha Kulkarni3; Nicholas T. Funderburg3; Grace A. McComsey1 
1Case Western Reserve Univ, Cleveland, OH, USA; 2Case Western Reserve Univ Sch of Med, Cleveland, OH, USA; 3Ohio State Univ, Columbus, OH, USA 
Background: Despite potent antiretroviral therapy (ART), HIV-infected subjects remain at higher risk of cardiovascular disease (CVD) when compared to the general population.  
Soluble Tumor Necrosis Factor Weak Inducer of Apopstosis (sTWEAK) is a cytokine that belongs to the tumor necrosis factor (TNF) family and has been proposed as a novel 
biomarker of cardiovascular disease risk, specifically in inflammatory conditions.  This study compares levels of sTWEAK, sCD163 and the sCD163/sTWEAK ratio in HIV positive and 
negative patients and the cardiovascular and inflammatory factors associated with sTWEAK levels.
Methods: The data for our analysis come from 174 HIV positive adults and 59 healthy controls.  HIV participants were on stable antiretroviral therapy (ART), with HIV-1 RNA < 50 
copies.  Markers of systemic inflammation and monocyte activation, as well as carotid intima-media thickness (IMT), were assessed.  Non-parametric Wilcoxon-Mann-Whitney 
tests were used for comparing markers by groups, and multivariable quantile regression analyses used to assess associations of sTWEAK and sCD163 with other markers of 
inflammation and cIMT.                                       
Results: Overall, 71% were male; 62% African Americans; median age was 39 years; median absolute CD4 was 652.  HIV infected participants had reduced sTWEAK levels and 
increased sCD163 compared with healthy subjects (see table).  In separate multivariable models, after adjusting for age, sex and race, sTWEAK and sCD163 were significantly 
correlated with markers of inflammation and CVD.  sTWEAK was associated with IL-6 (β= 29.2, p= <0.01) and common carotid artery IMT (β= 1806.5, p= <0.01); sCD163 with IL-6 
(β=6.6, p=0.01), d-dimer (β=-69.5, 0.05), VCAM (β=72.4, p=0.05), TNF RI (β=91.1, p<0.01), TNF RII (β=87.8, p<0.01), CD14+CD16+ monocytes (β=7.9, p<0.01)  and common 
carotid artery IMT (β=678.9, p=0.03); sCD163/sTWEAK ratio was also associated with common carotid artery IMT (β=-0.7, p=0.05).
Conclusions: HIV-infected participants showed an inflammatory profile as shown by increased systemic inflammatory and monocyte activation markers.  Soluble CD163 and 
sTWEAK concentrations were independently associated with carotid intima-media.

 

657  Diet, Gut Integrity Markers, and Cardiovascular Disease Risk in HIV+ Adults 
Allison R. Webel1; Abdus Sattar2; Nicholas T. Funderburg3; Bruce Kinley1; Chris T. Longenecker1; Danielle Labbato1; Morgan Boucher3; Grace A. McComsey1 
1Case Western Reserve Univ, Cleveland, OH, USA; 2Case Western Reserve Univ Sch of Med, Cleveland, OH, USA; 3Ohio State Univ, Columbus, OH, USA 
Background: HIV+ adults are at increased risk of cardiovascular disease (CVD), at least partially driven by monocyte activation and inflammation. The role of dietary factors 
on microbial translocation, inflammation and subsequent markers of CVD has not been explored in this population. Our purpose was to describe the relationships between diet, 
markers of gut integrity, inflammation, and subclinical CVD. We hypothesized that higher dietary intake of fat, specifically saturated fat,  would be related to worse gut integrity 
(intestinal fatty acid binding protein (IFAB), lipopolysaccharide binding protein (LBP)), increased inflammation (CRP, IL-6, sTNFRII), and worse markers of subclinical CVD (carotid 
intima-media thickness (CIMT) and coronary calcification).
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Methods: We conducted a secondary analysis of 147 HIV+ participants in the SATURN-HIV study, a 96-week RCT testing the effect of rosuvastatin on markers of CVD. Dietary 
intake was assessed using a dietary recall; serum biomarkers were collected; CIMT was measured by high resolution ultrasound; and coronary calcification was assessed by cardiac 
CT using the Agatston method. Quantile regression and generalized estimating equations were used to analyze cross-sectional and longitudinal relationships.
Results: Median age was 45 years and 78% were male. On average, participants had HIV for 12 years and been on antiretroviral therapy (ART) for 7.2 years. Participants consumed 
an average of 2395 calories per day of which 43% was carbohydrates, 41% fat (14% saturated), and 16% protein. Diet was stable over time. IFAB and LBP were elevated at baseline 
and did not change over time.  At baseline, saturated fat and polyunsaturated fat were both negatively associated with IFAB (p=0.04 and p=0.08, respectively), but not with LBP, 
after controlling for age, sex, raced, PI duration and BMI. During study follow up, IFAB levels were negatively associated with sTNFRII (p=0.02) but not the other inflammation 
markers, and also negatively with CIMT (p=0.06) and coronary calcification (p<0.01), after controlling for age, sex, race, and BMI.
Conclusions: We found that dietary fat, both saturated and unsaturated, were associated with IFAB in HIV+ adults. IFAB levels are elevated in HIV+ adults compared with HIV 
uninfected populations and did not change after statin therapy.  Over time we found consistent unexpected evidence that high IFAB is associated with more favorable subclinical 
CVD markers.

658  Does Pulse-Wave Velocity Normalize With Increasing Time on ART? Evidence From CHER 
Steve Innes1; Mark F. Cotton1; Kennedy Otwombe2; Philip G. Herbst3; Barbara Laughton1; Richard Haubrich4; Sara H. Browne4  
1Stellenbosch Univ and Tygerberg Children’s Hosp, Cape Town, South Africa; 2Univ of the Witwatersrand, Johannesburg, South Africa; 3Stellenbosch Univ and Tygerberg Academic Hosp, Cape 
Town, South Africa; 4Univ of California San Diego, San Diego, CA, USA 
Background: Cross-sectional evidence strongly suggests increased prevalence of vascular disease in HIV+ children on antiretroviral therapy (ART) after adjusting for traditional 
atherosclerosis risk factors. Vascular abnormalities are typically associated with advanced HIV disease and with ART, particularly lopinavir/ritonavir (LPVr). Thus far, pediatric 
studies have focused on children initiating ART much later than 3 months of age. Whether very early ART will prevent HIV-related vascular disease is unknown. Aorto-femoral 
pulse wave velocity (PWV) is a sophisticated and sensitive measure of elevated arterial wall stiffness, typically due to atherosclerosis or subclinical arteritis. Reduced arterial wall 
elasticity leads to progressively faster propagation of the arterial pulse wave. Early PWV elevations strongly predict subsequent incident cardiovascular events in asymptomatic 
adults. Aim: To determine the trajectory of PWV in HIV-infected school children who initiated LPVr-based ART very early in life with minimal HIV disease and normal CD4 counts in a 
well-resourced trial setting.
Methods: PWV measurements on primary-school-age children who initiated LPVr-based ART in the CHER trial. HIV-uninfected control group from the same communities and 
socio-economic background. Simple linear regressions of PWV z-scores on age and on cumulative time on ART.
Results: 89 HIV-infected (median age 7.7 [IQR 7.6 – 8.5] years; 54% female) who initiated ART [zidovudine, lamivudine, LPVr] at median 9 [7 – 12] weeks of age, with cumulative 
time on ART of median 7.1 [6.7 – 7.5] years and normal CD4 counts. 53 uninfected (median age 8.5 [7.8 – 8.7] years; 40% female) with similar weight, height, body mass index 
z-scores and waist circumference to height ratio (p>0.10). In HIV-infected children, all PWV measures improved consistently with increasing cumulative time on ART and with 
increasing age (figure 1). In socio-economically-matched uninfected controls, PWV measures did not improve or worsened with increasing age (figure 1).
Conclusions: In children who initiated ART very early in life, PWV progressively normalizes with accumulating time on ART.

 

659  Changes in CVD Risk Factors With Early and Deferred ART in the START Trial 
Jason V. Baker1; Shweta Sharma2; for the INSIGHT START (Strategic Timing of AntiRetroviral Treatment) Study Group  
1Hennepin County Med Cntr, Univ of Minnesota, Minneapolis, MN, USA; 2Univ of Minnesota, Minneapolis, MN, USA 
Background: HIV infection and certain antiretroviral medications appear to contribute to cardiovascular disease (CVD) risk.  CVD events were similar between the early (at CD4 
>500cells/µL) and deferred (to CD4 <350cells/µL) antiretroviral therapy (ART) arms in START.  We studied individual risk factor changes over time in START to understand the net 
influence on CVD risk.
Methods: Clinical and laboratory measures were ascertained annually among START participants. Mean change from baseline in risk factors between the early and deferred ART 
arms were compared over follow-up. Framingham and D:A:D 10yr CVD risk scores were calculated using published equations. Incident dyslipidemia (LDL >160mg/dL or use of lipid 
lowering drug), diabetes (diagnosis or fasting blood glucose ≥126 mg/dL) and hypertension (diagnosis or use of blood pressure medication) during follow-up were assessed using 
unadjusted Cox proportional hazards regression.   
Results: Characteristic among 4,685 START participants across 35 countries at entry were:  median age was 36 years, CD4 count 651cells/mm3, HIV viral load 12,759 copies/mL, 
73% male, 32% smokers; median CVD risk variables were SBP/DBP 120/76 mmHg, Total Cholesterol (C) 168 mg/dL, LDL-C 102 mg/dL, HDL-C 43 mg/dL, fasting glucose 85 mg/dL. At 
entry median 10 year risk for CVD was 2.3% and 1.8% (Framingham and D:A:D, respectively). Mean follow-up was 3.0 years.  The early and deferred ART groups spent 94% and 28% 
of follow-up time on ART, respectively. Differences in CVD risk factors between early and deferred ART over time are shown in the table. Early ART increased fasting glucose and all 
lipid parameters, with a minimal decline in Total:HDL-C.  Incident dyslipidemia was greater among early vs. deferred groups (hazard ratio 1.62 [95% CI: 1.33-1.94]), though incident 
diabetes or hypertension did not differ between groups.  The use of lipid-lowering therapy increased overall during follow-up, but use did not differ between ART groups over time.  
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Conclusions: Among a diverse global population of HIV+ persons with high CD4 counts, early ART initiation had increased LDL-C and the prevalence of dyslipidemia.  However, 
concurrent increases in HDL-C and other mixed effects resulted in no consistent differences in CVD risk scores over time. These randomized data suggest that early ART has both 
positive and negative influences on CVD risk among HIV+ individuals with preserved immunity.

 

660  Cardiovascular Biomarkers After Switch to ABC/DTG/3TC: The STRIIVING Study 
Jordan Lake1; Judith S. Currier1; Justin Koteff2; Clare Brennan2; Catherine Granier3; Mark Shaefer2; Martin Gartland2; Brian Wynne4; Michael Aboud5  
1David Geffen Sch of Med at Univ of California Los Angeles, Los Angeles, CA, USA; 2ViiV Hlthcare, Research Triangle Park, NC, USA; 3GSK, Middlesex, UK; 4ViiV Hlthcare, Collegeville, PA, USA; 
5ViiV Hlthcare, Brentford, UK 
Background: Improvements in inflammatory biomarker profiles have been documented in virologically-suppressed patients switching from PI and/or NNRTI to RAL and EVG. 
Because improvements in chronic inflammation may affect mortality and co-morbid disease development, we evaluated the effects of switch to ABC/DTG/3TC on markers of 
inflammation and immune activation.
Methods: Participants were randomized 1:1 to switch to ABC/DTG/3TC or continue current suppressive (HIV-1 RNA <50 copies/mL) ART for 24 weeks. C-reactive protein (hs-CRP), 
interleukin-6 (IL-6), D-dimer, soluble vascular cell adhesion molecule (sVCAM), soluble CD14 and CD163 (sCD14, sCD163), and intestinal fatty acid binding protein (I-FABP) were 
measured as secondary endpoints on cryopreserved specimens using standardized assays. Mean 24-week changes in log-transformed biomarker values were compared between 
participants switching ABC/DTG/3TC vs continued suppressive ART using analysis of covariance (ANCOVA). No statistical adjustment for multiple comparisons was made.
Results: Participants (274 switched to ABC/DTG/3TC, 277 continued current ART) were 86% male, 28% African American and had median age 45 years, CD4+ T lymphocyte count 
610 cells/mm3 and median time on ART 4.4 years. At entry, ART use was 42% PI, 31% NNRTI, 26% RAL or EVG, 77% tenofovir and 23% abacavir.  After 24 weeks, mean changes in 
hs-CRP, IL-6, D-dimer, sVCAM and sCD163 were similar between participants switching to ABC/DTG/3TC and continuing current ART; however, greater declines in I-FABP and sCD14 
were observed among participants switching to ABC/DTG/3TC (p<0.05), some of whom switched from RAL and EVG.
Conclusions: Switch to ABC/DTG/3TC was associated with greater declines in sCD14 and I-FABP levels, even among participants switching from other integrase inhibitors. These 
changes may suggest reduced microbial translocation and monocyte activation following switch to ABC/DTG/3TC, which could have important implications for morbidity and 
mortality. Additionally, no worsening of markers associated with cardiovascular disease were observed following switch to ABC/DTG/3TC.
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661  Abacavir (ABC) Use and Risk of Recurrent Myocardial Infarction (MI) 
Caroline Sabin1; Lene Ryom2; Ole Kirk2; Antonella d’Arminio Monforte3; Christian Pradier4; Rainer Weber5; Andrew N. Phillips1; Francois Dabis6; Jens D. Lundgren2; for the D:A:D Study 
Group  
1Univ Coll London, London, UK; 2Rigshospitalet, Univ of Copenhagen, Copenhagen, Denmark; 3Infectious Diseases Clinic, San Paolo Hosp, Univ of Milan, Milan, Italy; 4Nice Univ Hosp, Nice, 
France; 5Univ Hosp Zurich, Zurich, Switzerland; 6INSERM U897, ISPED, Univ de Bordeaux, Bordeaux, France 
Background: Whilst several studies have reported that current exposure to ABC is associated with an increased risk of MI, associations with the risk of a subsequent MI have not 
been investigated.
Methods: We considered the rate of recurrent MI among 816 D:A:D participants who experienced an MI during study follow-up and who remained under follow-up at 28 
days post-MI. Follow-up was considered from 28 days post-MI to the date of next MI, death, 1/2/2014 or 6 months after last clinic visit. Poisson regression models considered 
associations between recurrent MI and exposure to ABC (use at initial MI, current post-MI exposure and cumulative exposure), before and after adjusting for year and age.
Results: Included individuals were largely male (91.4%), infected with HIV through sex between men (59.6%) and had a median age of 51 years (inter-quartile range [IQR] 44-58) 
at initial MI. 80.1% of participants were current/ex-smokers. Median CD4 at initial MI was 503 (IQR 340-728) cells/mm3 and 66.8% had a HIV RNA <50 cps/ml. 415 people (50.9%) 
had received ABC prior to initial MI for a median of 3.1 years (IQR 0.1-13.9). Of the 277 (34.0%) still on ABC at initial MI, 204 (73.7%) subsequently stopped it at a median of 337 
(0-3616) days post-MI. There were 102 recurrent MIs over 3863 person-years (PY, rate 2.64/1000 PY, 95% confidence interval [95%CI] 2.13-3.15). Rates of recurrent MI were 2.75 
(1.90-3.60) and 2.57 (1.93-3.21)/1000 PY in those who were and were not on ABC at initial MI, and 3.47 (2.37-4.57) and 2.31 (1.75-2.88)/1000 PY in those who were and were not 
currently receiving ABC post-MI. Whilst neither cumulative exposure to ABC nor receipt of ABC at initial MI were associated with recurrent MI risk, current post-MI exposure was 
associated with an increased risk (Table). With the exception of age (1.02 (1.00-1.04)/5 years), there were no significant associations between demographic/lifestyle factors and 
recurrent MI. Earlier initial MI was, however, associated with an increased risk (1999-2001 vs. 2011-2013: 12.32 (5.17-29.37)).  The association between recent ABC use and recurrent 
MI risk was similar after controlling for age, but attenuated after controlling for calendar year (Table). 
Conclusions: Whilst we found some evidence that use of ABC post-MI was also associated with an elevated risk of a recurrent MI, this appeared to be largely explained by greater 
use of ABC in those with an MI in the earlier years of the study.

 

662  Cardiovascular Risk Profile of Abacavir and Tenofovir Independent of HIV Infection 
Michael Emerson1; Erica Smyth1; Mark Nelson2  
1Imperial Coll London, London, UK; 2Chelsea and Westminster Hosp NHS Fndn Trust, London, UK 
Background: Observational and clinical studies suggest that abacavir sulphate (ABC), a component of antiretroviral therapy (ART) may be associated with a reversible increased 
risk of myocardial infarction (MI) and increased platelet aggregation in HIV positive patients. It is not clear whether increased cardiovascular risk is driven pharmacologically by ABC 
or pathophysiologically by HIV and co-morbidities. Since MI is platelet-driven, our hypothesis was that ABC increases cardiovascular risk via pharmacological modulation of platelet 
aggregation. 
Methods: The direct effect of ART on platelets, independent of HIV infection, was determined by assessing aggregation of isolated human platelets from non-infected volunteers 
in the presence of approximate Cmax concentrations of metabolites of ABC or tenofovir disoproxil fumarate (TDF). The ability of ABC and TDF to interrupt inhibition of platelet 
aggregation by the endogenous negative regulator nitric oxide (NO) was also compared. In addition, platelet thromboembolism was assessed in the circulation of animals treated 
with ABC or TDF allowing for assessment of the effects of ART in the presence of endogenous NO. 
Results: Tenofovir (TFV, metabolite of TDF that is converted to active metabolite intracellularly) significantly inhibited isolated platelet aggregation in vitro, however, no effect 
was detected with carbovir triphosphate (CT, active metabolite of ABC). CT blocked NO-mediated inhibition of platelet aggregation, in contrast no significant effect was observed 
for TFV. Administration of ABC to mice significantly enhanced platelet thromboembolism 30 mins after treatment. The effect of ABC in mice dissipated within 4 hours indicating a 
reversible effect. No effect was observed following treatment of mice with TDF at any time point.
Conclusions: The increased cardiovascular risk associated with ABC in patient studies may be mediated by reversible pharmacological modulation of platelet and endothelial 
function rather than by HIV infection or differences in confounding factors between patient groups. In contrast, TDF exerts effects upon platelets that would not be expected to 
increase the incidence of platelet-driven events such as MI.

663  Abacavir Induces Platelet-Endothelium Interactions Through Endothelial P2X7 Receptors 
Cesar Rios-Navarro1; Samuel Orden1; Victor Collado-Diaz1; María Ángeles Martínez-Cuesta1; Juan V. Esplugues2; Angeles Alvarez1  
1Univ of Valencia, Valencia, Spain; 2Univ de Valencia, Valencia, Spain 
Background: Controversy surrounding the epidemiological association of Abacavir (ABC) with cardiovascular diseases is fuelled by the lack of clear evidence concerning the 
underlying mechanisms. We have reported that ABC induces leukocyte-endothelial cell interactions. This is relevant, as thrombus formation also occurs as a result of the interplay 
between platelets and endothelial cells. Given the chemical similarity between then drug and purinergic mediators (ATP, ADP and AMP), we have now evaluated the role of ATP-
receptors on platelet-endothelial cell interactions induced by ABC.
Methods: Human umbilical vein endothelial cells (HUVEC) and washed platelets were treated with clinical concentrations of ABC (0.5 - 5 µg/ml) and platelet-endothelial 
interactions were evaluated using an in vitro flow chamber system. To determine the cell type involved, each one was treated individually with ABC. To assess the implication of 
purinergic receptors, cells were pre-treated prior to administration of ABC (5 µg/ml) with non-selective (Suramin) or selective P2X7 (A804598) or P2X2/3 (A317491) ATP-receptor 
antagonists in the case of HUVEC, and with selective P2Y1 (MRS2500) or P2Y12 (Clopidogrel) or P2X1 (NF449) ADP or ATP-receptor antagonists in the case of platelets.
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Results: ABC induced a highly significant and dose-dependent increase in platelet adhesion to the endothelium, which was observed exclusively when endothelial (and not 
platelets) were exposed to ABC (Figure 1). These interactions were absent when HUVEC were pre-treated with Suramin or the selective P2X7 antagonist (A804598), but were 
present when other P2X receptors were blocked. Platelet purinergic receptor antagonists did not modify the effects of ABC.
Conclusions: ABC produces adhesion of human platelets to endothelial cells and the endothelium plays an important role in these interactions. These actions of ABC seem to 
result from the activation of endothelial P2X7 receptors, and reproduce the drug’s effects on leukocyte/endothelium interactions, thus highlighting the importance of purinergic 
signalling interference in the vascular effects of ABC. Our results support the relationship between ABC and cardiovascular toxicity.  

 

664  Cholesterol Efflux in Newly Diagnosed HIV and Effects of Antiretroviral Therapy 
Mabel Toribio1; Markella V. Zanni1; Gregory Robbins1; Amanda Martin1; Tricia H. Burdo2; Min Hi Park1; Meghan Feldpausch1; Kathy Melbourne3; Michael Fitzgerald1; Steven K. 
Grinspoon1  
1Massachusetts General Hosp, Boston, MA, USA; 2Boston Coll, Chestnut Hill, MA, USA; 3Gilead Scis, Inc, Foster City, CA, USA 
Background: HDL cholesterol efflux capacity (HCEC) relates inversely to incident cardiovascular events in the general population. Previous studies suggest that HCEC is decreased 
in HIV and data on effects of antiretroviral therapy (ART) on HCEC are conflicting.  Here, we compare HCEC in ART-naive, newly diagnosed HIV+ subjects versus that in matched 
HIV- controls. We further test effects of newly initiated elvitegravir/cobicistat/emtricitabine/tenofovir disoproxil fumarate (E/C/F/TDF) on HCEC. Within the HIV+ cohort, we assess 
relationships between ART-induced changes in metabolic/immune parameters and HCEC.
Methods: Baseline data from 10 ART-naive HIV+ subjects and 12 prospectively matched HIV- controls were analyzed. In the HIV+ cohort, findings before and 6 months after 
E/C/F/TDF therapy were also assessed. The primary outcome was HCEC, as measured by the ability of J774 mouse macrophages under low-level LXR stimulation to efflux 
cholesterol to apo-B depleted sera from participants. 
Results: In the ART-naive HIV+ group, HIV diagnosis was established within 0.73±0.62 years, median age was 29 years, and median HDL level was 40 mg/dl. CD4 count was 
440±143 cells/mm3 and median viral load was 32,000 copies/mL. There were no statistically significant differences in age or HDL levels in the HIV+ versus HIV- group. HCEC was 
significantly lower in the HIV+ group (1.3% HIV+ vs. 5.8% HIV-, p<0.0001). In the HIV+ group, as expected, 6 months of E/C/F/TDF resulted in a rise in CD4 and suppression of viral 
load. E/C/F/TDF significantly increased HCEC (mean Δ 1.1%, p=0.02), although not to the level seen in controls. With E/C/F/TDF, there were trends towards an increase in HDL levels 
(p=0.06) and decrease in levels of the monokine CXCL10 (p=0.09). ART-induced changes in HCEC related inversely to ART-induced changes in CXCL10 (R2 0.47, p=0.03). Among 
the whole group, in multivariate modeling, HIV status and HDL levels remained significantly, independently related to HCEC (R2 0.84, p for overall model <0.0001, p for HIV status 
<0.0001, p for HDL = 0.01).
Conclusions: Our data suggest benefits of E/C/F/TDF on HCEC, a CVD risk surrogate linked to events. Moreover, among newly diagnosed HIV+ individuals with preserved CD4, we 
show a relationship between ART-induced dampening of immune activation and ART-induced improvement in HCEC. Further work is needed to characterize whether ongoing HDL 
dysfunction contributes to CVD risk even among ART-treated HIV+ individuals.
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665  Dysregulated Monocyte Cholesterol Metabolism Gene Expression With ART Initiation 
Jane A. O’Halloran1; Robert T. Maughan1; Eoin R. Feeney1; John Lambert2; Gerard Sheehan2; Graeme Moyle3; Anton N. Pozniak3; Peter Reiss4; Patrick Mallon1 
1Univ Coll Dublin, Dublin, Ireland; 2Mater Misericordiae Univ Hosp, Dublin, Ireland; 3Chelsea and Westminster Hosp NHS Fndn Trust, London, UK; 4Amsterdam Inst for Global Hlth and Develop, 
Amsterdam, Netherlands 
Background: In vitro and ex vivo, untreated HIV is associated with accumulation of intracellular cholesterol in monocyte/macrophages (M/M) and impaired cholesterol efflux, 
both of which may impact on atherogenesis and cardiovascular disease (CVD) risk. We aimed to prospectively examine the effect of antiretroviral therapy (ART) initiation on 
monocyte cholesterol metabolism in vivo.
Methods: In a multi-centre, prospective study, 28 genes involved in regulation of monocyte cholesterol metabolism (sensing, uptake, endogenous cholesterol synthesis and 
efflux), inflammation and mitochondrial function were measured using quantitative PCR arrays in RNA extracted from monocytes derived from ART-naïve adults at baseline and 
at 4 and 12 weeks post ART initiation. Data are presented as median (IQR), with genes expressed as a ratio to three housekeeping genes (ACTB, TBP, RPL13). Within- and between-
group (PI/non-PI) differences were compared using Wilcoxon signed rank and Mann-Whitney U tests respectively.
Results: Of 85 HIV-positive subjects, (median (IQR) age 37 (31, 44) years, 70 (82%) male, 62 (73%) Caucasian, CD4+ T-cell count 369 (297, 547) cells/mm3, HIV RNA 42,181 
(19,474, 107,593) copies/ml), 30 (35%) initiated protease inhibitor (PI) based regimens. ART initiation was accompanied by a coordinated downregulation of cholesterol 
sensing (SREBF1, SREBF2), uptake (LDLR) and endogenous cholesterol synthesis (HMGCR, PMVK, ACAT2) genes at weeks 4 and 12 consistent with appropriate intracellular 
responses to increased availability of intracellular cholesterol (table 1). However, cholesterol efflux pathways were dysregulated, with expression of ABCA1 and its regulators 
(NR1H3 and PPARα) downregulated while SR-B1 gene expression, indicative of an alternative efflux pathway, was upregulated (table 1). ART initiation was accompanied by an 
expected downregulation of inflammatory pathway genes (TLR4, NFκB1 and NLRP3, all p<0.05) and increased expression of mitochondrial RNA (MT-CTB, p<0.01). There was no 
significant difference in the pattern of gene expression changes with initiation of PI versus non-PI based ART. 
Conclusions: This, the first study to prospectively examine M/M gene expression, demonstrates a molecular signature consistent with further increased availability of intracellular 
cholesterol and disrupted cholesterol efflux pathways with ART initiation despite expected appropriate downregulation of inflammatory pathways. How these changes impact on 
CVD risk remains to be determined.

 

666  Metabolic Profiles After Switch From Failing First-Line ART in the Second-Line Study 
Mark Boyd1; Amanda H. Yao1; Cecilia Moore1; David Cooper2; for the SECOND-LINE Study Group. 
1Kirby Inst, Univ of New South Wales, Sydney, Australia; 2Kirby Inst, Sydney, Australia 
Background: There is little data on metabolic changes associated with boosted-lopinavir (r/LPV) containing second-line antiretroviral therapy (ART) after virological failure of 
first-line NNRTI+2N(t)RTI. We hypothesized that second-line ART containing thymidine analogue (ta)-NRTI+3[F]TC would confer a less favorable metabolic profile compared to 
TDF+3[F]TC.
Methods: SECOND-LINE was an open-label RCT conducted in 15 high- and middle-income countries. 541 participants received ritonavir-boosted lopinavir (LPV/r) with 2-3N(t)
RTIs or raltegravir (RAL). N(t)RTIs were chosen by site investigators. 210 patients had DXA-scan soft tissue measurement at weeks 0 and 96. Participants were categorized into 
groups according to 2nd-line ART (ta-NRTI+3[F]TC+r/LPV; TDF+3[F]TC+r/LPV; TDF+ta-NRTI+/-3[F]TC+r/LPV; RAL+r/LPV), and pre-switch ART (TDF+3[F]TC+NNRTI or ta-NRTI+3[F]
TC+NNRTI). For the TDF+ta-NRTI+/-3[F]TC+r/LPV group we combined participants 
who did (n=40/63) and did not (n=23/63) receive 3[F]TC. We analyzed the associations 
between (i) on-study second-line ART group and (ii) first-to-second-line ART switch and 
changes in fasted metabolic parameters [total cholesterol (TC), LDL-cholesterol (LDL-c), 
HDL-c, TC/HDL-c ratio, triglycerides (TG) and blood sugar (BSL), all reported in mmol/L] 
from baseline to week 96 after adjusting for confounders. We explored the association 
between metabolic and soft tissue changes in the DXA-scan subset. Linear regression 
methods were used. 
Results: 454 participants were analyzed. (i) on-study analysis: those on RAL+r/LPV 
had greater increase in TC (adjusted mean change (aMC)=0.65, 95%CI 0.33, 0.96), LDL-c 
(aMC=0.38, 95%CI 0.15, 0.61) and HDL-c (aMC=0.076, 95%CI -0.0013, 0.16) compared to 
TDF+3[F]TC+r/LPV. Participants who received ta-NRTI+3[F]TC+r/LPV experienced greater 
HDL-c increase compared to those on TDF+3[F]TC+r/LPV (aMC=0.22, 95% CI 0.05, 0.39). 
Those on RAL+r/LPV had a BSL increase when compared to both taNRTI+3[F]TC+r/LPV 
(aMC=0.89, 95%CI 0.09, 1.70) and TDF+3[F]TC+r/LPV (aMC=0.47, 95%CI -0.01, 0.92). 
Analysis (ii) metabolic changes by switch arm are displayed in Figure 1. Our exploratory 
analysis showed that a 1kg increase in trunk fat mass was independently associated with 
an increase in TC (ß=0.098 mmol/L, 95%CI 0.025-0.17) and LDL-c (ß=0.081 mmol/L, 
95%CI 0.032-0.14).
Conclusions: These results describe the expected metabolic changes in patients switching from 1st- to 2nd-line N(t)RTI-containing or -sparing ART according to new WHO 
recommendations. 
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667  Variation in EraP Influencees Risk for HLA-B*57:01 Positive Abacavir Hypersensitivity 
Rebecca Pavlos1; Kaija Strautins1; Ian James1; Simon Mallal1; Alec Redwood1; Elizabeth J. Phillips2  
1Inst for Immunology & Infectious Diseases, Murdoch Univ, Murdoch, Australia; 2Vanderbilt Univ Sch of Med, Nashville, TN, USA 
Background: Abacavir (ABC) binds non-covalently to the floor of the peptide-binding groove of HLA-B*57:01, altering the chemistry and shape of the antigen binding 
cleft.  This allows previously untolerized self-peptides to be presented by HLA-B*57:01 which upon T-cell receptor binding initiates a CD8+ T-cell response and a clinical 
hypersensitivity reaction(HSR). Endoplasmic reticulum aminopeptidases (ERAPs) trim peptides for MHC Class I presentation, influencing the degree and specificity of the CD8+ 
T-cell response.  Genetic variation within ERAP adds to the positive predictive value (PPV) of the HLA class I risk allele in autoimmune diseases such as HLA-B27 positive ankylosing 
spondylitis. Considering the altered peptide repertoire mechanism of ABC HSR we hypothesize that variation in ERAP may help explain why 45% carrying HLA-B*57:01 can tolerate 
ABC.
Methods: SNPs within ERAP1 (rs27044, rs17482078, rs30187, rs27434, rs2287987) were examined in HLA-B*57:01+ ABC HSR patch test positive (PT+)[n=53] and HLA-B*57:01+ 
ABC tolerant[n=22] with sequence-based typing.  Rs2248374, a tag SNP for functional ERAP2 haplotypes was also examined.  Haplotype A is tagged by the (A) allele, while 
haplotype B is tagged by rs2248374(G).  Fisher exact tests and multiple logistic regressions were used to compare genotypes between the ABC HSR PT+ and tolerant groups.
Results: HLA-B*57:01+ ABC tolerance was associated with rs27434(GG) (18/22(82%) vs 24/53(45%) in ABC HSR PT+, p=0.005). This SNP maps to the active site within ERAP1 
(AA356).  For an HLA-B*57:01 positive population the estimated PPV for rs27434 genotypes for ABC HSR PT+ is AA(100%), AG(77%) and GG(40%). A missense mutation within the 
domain junction (rs30187(C)) important in conformation change of ERAP1 (AA528), was overrepresented in HLA-B*57:01+ ABC tolerant individuals (p=0.04).  Analysis indicated 
linkage between rs27044 and rs30187, rs17482078 and rs2287987, and between rs30187 and rs27434 (all p < 0.0001). In a multivariable model with rs27434(GG), the ERAP2 SNP 
(rs2248372(G)) that tags haplotype B which is characterized by a truncated protein, was decreased in tolerant individuals (p = 0.005). 
Conclusions: ERAP and particularly ERAP1 variants are important in the development of ABC HSR.  ERAP activity may influence the repertoire of peptides presented by HLA-
B*57:01 or influence early changes in immunodominant epitope selection. This provides a potential pathogenic mechanism for the development of ABC HSR or ABC tolerance in 
HLA-B*57:01 carriers. 

668  AZT/NNRTI Induce Greater Adipose Tissue Mitochondrial Toxicity Than AZT/PI 
Robert T. Maughan1; Elena Alvarez1; Anthony Kelleher2; David Cooper3; Andrew Carr4; Patrick Mallon1; for the HAMA001 Study Investigators  
1Univ Coll Dublin, Dublin, Ireland; 2Univ of New South Wales, Sydney, Australia; 3Kirby Inst, Sydney, Australia; 4St Vincent’s Hosp, Sydney, Sydney, Australia 
Background: Use of AZT in antiretroviral therapy (ART) is associated with subcutaneous adipose tissue (SAT) and mitochondrial toxicity (MtTox). However, detailed molecular 
analyses of the additional contribution of protease inhibitors (PI) and non-nucleoside reverse transcriptase inhibitors (NNRTI) to this toxicity are lacking.
Methods: In a prospective cohort study, ART-naïve HIV+ subjects initiating ART containing AZT/PI, AZT/NNRTI or non-AZT/non-PI underwent assessments of clinical, demographic 
parameters and limb fat (LF) by DXA at wks 0, 12, 24 and 48. Mitochondrial DNA (mtDNA) and expression of 55 key insulin signalling, lipid metabolism and mitochondrial 
function genes were measured by qPCR in fasting SAT biopsies from wks 0, 2 and 48. Associations between treatment groups and parameter changes were analysed by adjusted 
longitudinal marginal models, gene expression by LIMMA in R, with data presented as model parameter estimates (PE [95% CI]).
Results: 23 subjects were recruited, median [IQR] age 39 [34, 48] yrs, 91% Caucasian, 87% male, CD4+ count 132 [58, 228] cells/mm3, log HIVRNA 4.97 [4.51, 5.57] cps/ml. Over 48 
weeks, LF increased as expected with non-AZT/non-PI ART (+30.5 [+11.9, +49.1] g/wk) with significantly lower LF gains in the AZT/PI and AZT/NNRTI groups (-15.7 [-45.7, +14.2], 
P=0.005 and +4 [-29.3, +21.3] g/wk, P=0.012 respectively). Initiation of ART led to decreased expression of inflammatory genes in groups overall, including CCL2 (P=0.017) and 
IL6 (P=0.017, P=0.033). The largest mtDNA decreases occurred with AZT/NNRTI ART (-10.2 [-20, -0.6] cps/cell/wk), being significantly greater than both AZT/PI and non-AZT/
non-PI ART groups (P.E. +3.2 [-8, +14.3], P=0.001 and +2.2 [-5.2, +9.5], P=0.015 respectively, fig.1). Consistent with MtTox, this group also had upregulated expression of the 
mitochondrial biogenesis gene TFAM (P=0.012) and decreases in key metabolic genes LEP and INSR at week 48 (P=0.013 and P=0.049 respectively), none of which were observed 
in the other two groups. In fact expression of several key adipocyte genes increased at week 48; PPARG and FABP4 with AZT/PI (P=0.021 and P=0.001) and Adiponectin with 
non-AZT/non-PI (P=0.006).
Conclusions: These data suggest greater SAT MtTox with AZT/NNRTI ART than either AZT/PI or non-AZT/non-PI. However, changes in LF did not differ significantly between AZT-
treated groups. These findings support emerging data on NNRTIs contribution to thymidine-NRTI toxicity, suggesting additive MtTox as an underlying mechanism. 

 

669  Regulation of Telomerase Activity in PBMCs Exposed to Antiretroviral Drugs 
Natalia C. Stella Ascariz1; Rocío Montejano1; Laura Pintado2; Susana Monge3; José I. Bernardino1; Ignacio Pérez-Valero1; Maria L. Montes1; Jesús Mingorance1; Rosario Perona2; Jose R. 
Arribas1  
1Inst for Hlth Rsr of La Paz Univ Hosp, Madrid, Spain; 2Inst de Investigaciones Biomédicas, Madrid, Spain; 3Univ de Alcalá, Madrid, Spain 
Background: Telomere attrition is one of the hallmarks of aging. It is unknown if this mechanism contributes to accelerated aging in HIV infected patients. One single prior study 
has shown that tenofovir (TFV) is a potent inhibitor of telomerase activity in vitro (J Inf Dis 2013; 207:1157). We sought to confirm this finding and to evaluate the possible impact of 
different antiretrovirals on expression of telomerase genes.
Methods: Activated peripheral blood mononuclear cells (PBMCs) from healthy donors were treated with increased concentration of TFV, abacavir (ABC), emtricitabine (FTC) 
or darunavir (DRV) for 72 hours. We determined telomerase activity,  levels of human telomerase reverse transcriptase (hTERT) protein and expression of the genes coding for 
the different telomerase complex subunits (hTERT, TERC, DKC1, TINF2, TRF1 and TRF2). All results are expressed relative to untreated cells. Telomerase activity was measured 
using telomeric repeat amplification protocol (TRAP), levels of hTERT were determined by western blot and mRNA levels were measured by qPCR using TAQman probes in 
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duplicate.  Experiments for each antiretroviral were repeated at least 5 times with PBMCs from different donors. Statistical significance was calculated using Wilcoxon signed rank 
test.
Results: TFV and ABC induced a significant dose-dependent decrease of telomerase activity within the therapeutic dose range in vivo (Fig A). Inhibition induced by TFV at 0.5 
µM and 1 µM was median [(IQR), (min-max)] 29% [(29%-34%), (12%-39%)], p=0.042 and 28 [(28%-41%), (25%-47%)], p=0.042. For ABC at 3 μM and 10 μM inhibition was 12 
[(9%-13%), (8%-17%)], p=0.043 and 14 [(10%-29%), (7%-40%)], p=0.043. We did not detect changes in levels of hTERT protein (Fig B) or in expression of hTERT  (Fig C) and other 
telomerase genes (not shown). Exposure to FTC or DRV did not affect telomerase activity, levels of hTERT protein or mRNA levels of telomerase genes (Fig A, B, C).
Conclusions: Our results suggest that TFV and ABC but not FTC or DRV, inhibit telomerase activity within the therapeutic range. This inhibition does not involve changes in 
expression levels of telomerase genes or hTERT protein. The in vivo relevance of these findings remains to be elucidated.

 

670  Risk Factors of Short Telomere Length and Decreased Mitochondrial DNA in HIV Patients 
Rumi Minami; Soichiro Takahama; Yu Kaku; Masahiro Yamamoto  
Natl Hosp Org, Kyushu Med Cntr, Fukuoka, Japan 
Background:  Premature aging is one of the important issues in HIV/AIDS. Telomere length (TL) shortening and alterations of mitochondrial biogenesis are recognized as markers 
of cellular aging. In this study, we measured the leukocyte TL and mitochondrial DNA copy number to nuclear DNA (mtDNA) in combination antiretroviral therapy (cART) treated 
HIV patients and uninfected healthy controls. We investigated the association between TL and mtDNA, and examined which clinical parameters determined TL and mtDNA in 
young and middle-aged HIV patients.
Methods: Three hundred and fifty-five HIV patients on cART for > 6 months, and 141 HIV-uninfected controls were enrolled. Relative TL and mtDNA in leukocytes were estimated 
by quantitative real-time polymerase chain reaction. Linear regression analysis was used to determine the factors that associate with TL and mtDNA. We assessed several variables 
associated with HIV infection (CD4, HIV-RNA before cART), cART (duration, regimen), and other factors (age, smoking, BMI, hypertension, HOMA-IR, etc.). Variables found to be 
important in univariate analysis were multivariate model candidates. 
Results: Of 355 HIV patients, 182 were aged less than 40 (young), and 173 were aged over 40 (middle-aged). Of 141 HIV uninfected controls, 64 were young and 77 were middle 
aged. In HIV patients, TL was significantly shorter and the rate of decline by age was greater than in controls. mtDNA also decreased significantly in HIV patients than in controls. 
TL was positively associated with mtDNA in young (r=0.441, p<0.0001) and middle-aged HIV patients (r=0.232, p=0.0022), but in controls, positive correlation was seen only 
in the middle aged (r=0.248, p=0.03). Multiple linear regression analysis showed that in young patients, nucleoside reverse transcriptase inhibitor (NRTI) use was independent 
factor of short TL (p=0.013) and decreased mtDNA(p=0.02). On the other hand, in middle-aged patients, protease inhibitor (PI) use (p=0.035) as well as NRTI use (P<0.0001) was 
independent factor of short TL. Other clinical parameters were not significantly related to TL and mtDNA.
Conclusions: In patients with cART, TL and mtDNA was positively correlated in young and middle-aged generation. NRTI use was a common risk factor of short TL and decreased 
mtDNA. In middle-aged patients, PI use was also risk factor of decreased mtDNA. To minimize the premature aging of HIV patients, we must optimize the cART. NRTI or PI sparing 
regimen is one of the candidates, especially in middle-aged patients.

671  CRP, D-dimer, and Oxidized LDL Predict Myocardial Infarction in Treated HIV Infection 
Peter W. Hunt1; Heidi M. Crane2; Daniel Drozd2; Michelle Floris-Moore3; Richard Moore4; Mari M. Kitahata2; Michael S. Saag5; Michael M. Lederman6; Jeffrey N. Martin1; for the CFAR 
Network of Integrated Clinical Systems (CNICS)  
1Univ of California San Francisco, San Francisco, CA, USA; 2Univ of Washington, Seattle, WA, USA; 3Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA; 4Johns Hopkins Univ, Baltimore, 
MD, USA; 5Univ of Alabama at Birmingham, Birmingham, AL, USA; 6Case Western Reserve Univ, Cleveland, OH, USA 
Background: The immunologic pathways that increase myocardial infarction (MI) risk in HIV-infected individuals on suppressive antiretroviral therapy (ART) and the specific role 
of oxidized low-density lipoprotein (oxLDL) in this process remain unclear.
Methods: HIV-infected cases with ART-mediated viral suppression (<400 copies/ml) who developed a confirmed Type 1 MI (plaque rupture/thrombosis) within the subsequent 
3 years of an available plasma specimen were sampled from CNICS (an 8 site practice-based network) from 2001-2012. Each MI case was matched using density sampling to 
≤3 controls by calendar time, age, gender, race, duration of viral suppression, and CD4 count. Associations between plasma biomarkers and subsequent MI were assessed by 
conditional logistic regression. Biomarkers associated with MI in unadjusted models (P<0.10) were assessed in adjusted models to assess independence.
Results: A total of 51 ART-suppressed cases with subsequent Type 1 MI and 122 matched controls were selected. Among all participants, 78% were men, 56% were non-white 
race, and median values were: age, 50 years; duration of viral suppression, 36 months; and CD4 count, 574 cells/mm3. Among cases, the biological specimen preceded the MI by 
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a median of 3 (IQR: 1-9) months. Higher levels of the inflammatory marker hsCRP, the coagulation marker D-dimer, and oxLDL predicted MI in unadjusted models (Table). hsCRP 
remained significantly predictive of MI after adjustment for oxLDL (aOR 1.81, P=0.021), but not after D-dimer adjustment. D-dimer and oxLDL remained independently predictive 
of MI in fully adjusted models. Those currently taking abacavir (n=32) had higher median D-dimer levels than those on abacavir-sparing regimens (243 vs. 203 ng/ml, P=0.04), but 
D-dimer remained predictive of MI even among those on abacavir-sparing regimens (OR 2.06, P=0.032). We found no evidence for a relationship between Type 1 MI risk and other 
markers of inflammation (IL-6, sTNFR1), myeloid activation (sCD14, sCD163), gut epithelial barrier integrity (I-FABP), interferon response (IP-10), or CMV IgG titer.
Conclusions: While inflammation predicts Type 1 MI in treated HIV infection, hypercoagulability appears to be a more proximate predictor in the same pathway. OxLDL may also 
independently contribute to MI risk in this setting, representing a novel interventional target. Lack of an association between other markers and short-term Type 1 MI risk does not 
exclude a potential impact on atherosclerosis and longer-term cardiovascular outcomes.

 

672  Lack of Associations of Oxidized Lipoproteins With Atherosclerosis in HIV: ACTG A5260 
Theodoros Kelesidis1; Thuy T. Tran2; Todd T. Brown3; Carlee B. Moser2; Heather J. Ribaudo2; Michael Dube4; Robert Murphy5; Otto Yang1; Grace A. McComsey6; James H. Stein7; Judith S. 
Currier1  
1David Geffen Sch of Med at Univ of California Los Angeles, Los Angeles, CA, USA; 2Harvard Sch of PH, Boston, MA, USA; 3Johns Hopkins Univ, Baltimore, MD, USA; 4Keck Sch of Med at the 
Univ of Southern California, Los Angeles, CA, USA; 5Northwestern Univ, Feinberg Sch of Med, Chicago, IL, USA; 6Case Western Reserve Univ, Cleveland, OH, USA; 7Univ of Wisconsin-Madison, 
Madison, WI, USA 
Background: The role of oxidized lipoproteins (ox-lipids) in the pathogenesis of cardiovascular disease (CVD) in chronic HIV infection remains poorly defined.
Methods: A5260s enrolled 328 HIV-infected antiretroviral treatment (ART) naïve participants without known CVD or diabetes mellitus. All participants were randomized to 
receive tenofovir disoproxil fumarate-emtricitabine plus atazanavir/ritonavir (ATV/r), darunavir/r (DRV/r), or raltegravir (RAL) as part of a large prospective clinical trial (A5257). The 
present analyses include 234 virologically suppressed subjects who achieved plasma HIV-1 RNA <50 copies/ml by week 24 and maintained through 3 years. Carotid intima media 
thickness (CIMT) was evaluated at study entry and then annually. Oxidized low-density lipoprotein (LDLox) was determined by ELISA and oxidized high-density lipoprotein (HDLox) 
by a novel biochemical assay. Ox-lipid fold changes from baseline were examined after 24 and 96 weeks (ratios of 1.0 indicate no change); pairwise treatment group comparisons 
used Wilcoxon rank-sum tests with p-values adjusted for false discovery rate control.  Association analyses of ox-lipids with rate of CIMT progression over 3 years used mixed 
effects linear regression with ox-lipids categorized by quartiles. 
Participant characteristics of this virologically suppressed cohort were similar to the full substudy population. The cohort was 90% men, 48% white, 29% black, 19% Hispanic; 
median age was 36 years. At baseline, 12% had a 10 year risk of hard coronary heart disease >6%;13% had metabolic syndrome; prevalence of carotid lesions was low (9%). Median 
CD4+ cell count and HIV-1 RNA was 338 cells/mm3 and 4.6 log10 copies/ml, respectively. Over 96 weeks, HDLox declined with ATV/r and DRV/r; LDLox increased in all groups. 
Treatment group differences were apparent only with HDLox at week 24 between RAL and ATV/r, and RAL and DRV/r (p<0.025).  Associations between the CIMT rate of progression 
and baseline and on-treatment ox-lipids were not apparent (p>0.40, Table). These results remained consistent upon further adjustment for lipoprotein concentration.
Conclusions: Contrary to prior limited data that oxidized lipoproteins are associated with subclinical atherosclerosis, we did not find evidence of an association between early 
on-treatment levels of HDLox or LDLox and the rate of IMT progression estimated over 3 years on ART. Larger studies involving other CVD endpoints are needed to further study the 
role of ox-lipids in HIV-associated CVD.

 

673  Statin Effects on oxLDL in Relationship to Plaque and Arterial Inflammation in HIV 
Eric Nou; Michael Lu; Sara E. Looby; Kathleen Fitch; Elli Kim; Hang Lee; Udo Hoffmann; Steven Grinspoon; Janet Lo  
Massachusetts General Hosp, Boston, MA, USA 
Background: Circulating oxidized LDL (oxLDL) levels are elevated in HIV-infected patients and have been associated with subclinical atherosclerosis.  Statins reduce plaque on 
coronary computed tomography angiography (cCTA) in HIV-infected individuals but whether this effect is related to changes in oxLDL is unknown.  Thus, we investigated the 
impact of statins on serum oxLDL and the relationship between changes in oxLDL and coronary atherosclerosis on cCTA.
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Methods: This randomized, double-blind, placebo-controlled trial included HIV-infected subjects on stable anti-retroviral therapy with subclinical coronary atherosclerosis and 
LDL-cholesterol < 130 mg/dL.  Subjects were assigned to treatment with either atorvastatin or placebo for 12 months.  Subjects underwent cCTA and measurements of serum 
oxLDL, sCD14, sCD163, lipoprotein phospholipase A2 (Lp-PLA2), and fasting lipids including direct LDL at baseline and end of the study.  Multivariate regression modeling was 
performed to examine the effects of change in oxLDL on change in non-calcified plaque volume, controlling for baseline CD4 count, log viral load, 10-year Framingham risk, and 
change in direct LDL.
Results: Forty HIV-infected subjects were enrolled and assigned to placebo (n=21) or atorvastatin (n=19).  There was no difference in serum oxLDL at baseline between the 
two groups.  After 12 months, serum oxLDL decreased -22.7% [95% CI -28.7 to -16.7] in the atorvastatin group and increased 7.5% [95% CI -3.3 to 18.4] in the placebo group (p < 
0.0001 for comparison of change between groups).  Change in oxLDL, but not direct LDL, significantly correlated with changes in non-calcified plaque volume, total plaque volume, 
and high risk coronary plaque features of positive remodeling and low attenuation (Table 1).  The relationship between changes in oxLDL and non-calcified plaque volume was 
independent of the baseline 10-year Framingham risk, CD4 count, viral load, and change in direct LDL. Change in oxLDL was strongly related to change in Lp-PLA2 (r=0.34, p=0.04) 
but not other immune markers in our study.
Conclusions: Statins significantly reduce oxLDL levels in HIV-infected patients, and reductions in oxLDL relate strongly to improvements in coronary atherosclerosis, independent 
of traditional cardiovascular risk factors.  Reductions in oxLDL, via effects on arterial inflammation, may be one mechanism through which statins improve atherosclerosis in HIV-
infected individuals.

 

674  The Effect of Rosuvastatin on Vascular Disease Differs by Smoking Status 
Corrilynn O. Hileman1; Chris T. Longenecker2; Danielle Labbato2; Bruce Kinley2; Grace A. McComsey2 
1MetroHlth Med Cntr, Cleveland, OH, USA; 2Case Western Reserve Univ, Cleveland, OH, USA 
Background: Smoking is an important contributor to cardiovascular disease (CVD) risk and is highly prevalent in the HIV population. We have shown that rosuvastatin improves 
markers of inflammation (soluble tumor necrosis factor alpha receptor-II, interferon γ inducible protein 10 and lipoprotein associated phospholipase A2), immune activation 
[soluble CD14, proportion of tissue factor positive patrolling (CD14dimCD16+) monocytes and proportion of activated CD4+ and CD8+ T cells (CD38+HLA-DR+)] and arrests 
common carotid artery intima media thickness (IMT) progression in HIV+ adults. Whether smoking status modifies these effects of rosuvastatin is unknown.
Methods: The SATURN-HIV study is a randomized placebo-controlled trial to evaluate the effect of rosuvastatin (10 mg daily) on immune activation and subclinical vascular 
disease in HIV+ adults on stable antiretroviral therapy (ART) with LDL ≤130 mg/dL. Here we assessed whether smoking status modifies the effect of rosuvastatin on select 
outcome measures that differed between groups over the study. ANCOVA was used to model each outcome including a group by smoking status interaction. Stratum specific 
estimates are provided where the interaction was significant.
Results: 147 adults were included (72 rosuvastatin; 75 placebo). Groups were similar at baseline. Overall, 78% were men, 68% were black with median age 46 years and CD4 count 
of 613 cell/mm3. 78% had HIV-1 RNA <50 cps/mL, 63% were current smokers (median packs per day 0.5) and another 16% past smokers. There was a significant group by smoking 
status interaction for 0-24 (p=0.01) and 0-48 (p<0.01) week changes in proportion of activated CD4+ T cells and a trend towards significance for 0-48 week change in activated 
CD8+ T cells (p=0.07). The interaction was also significant for 0-48 week change in CCA IMT (p<0.01) and trended towards significance for 0-96 week change in CCA IMT as well 
(p=0.06). The figure shows stratum specific adjusted means for these outcomes. No effect modification by smoking was detected for changes in markers of inflammation or 
monocyte activation.
Conclusions: Current smoking modifies the effect of rosuvastatin on CCA IMT and T-cell activation, such that the beneficial effect of rosuvastatin on CCA IMT was not apparent in 
smokers. In HIV+ smokers, interventions such as rosuvastatin are unlikely to be as important as smoking cessation in CVD risk reduction.
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675  Coronary Artery Calcification on Chest Computed Tomography in HIV-Infected Smokers 
Alain Makinson1; Sabrina Eymard-Duvernay2; Iskander Bouassida1; François Raffi3; Sophie Abgrall4; Pierre Tattevin5; Vincent Le Moing1; Jacques Reynes1; Sébastien Bommart1; for the 
ANRS EP48 HIV CHEST Study Team  
1Univ Hosp Montpellier, Montpellier, France; 2INSERM, Montpellier, France; 3Univ Hosp Nantes, Nantes, France; 4Univ Hosp Antoine-Béclère, Clamart, France; 5Pontchaillou Univ Hosp, Rennes, 
France 
Background: Lung cancer screening in heavy smokers with chest Computed Tomography (CT) is also an opportunity to diagnose other asymptomatic smoking-related 
complications. The objective of our study was to evaluate the prevalence of coronary artery calcification (CAC) on chest CT in a population of HIV-infected heavy smokers, and to 
identify risk factors for CAC.
Methods: Post-hoc analysis of systematic chest CT scans performed during the ANRS EP48 HIV-CHEST multicentre study, which evaluated the feasibility of early lung cancer 
diagnosis in HIV-infected heavy smokers. Subjects were aged ≥ 40 years, had a history of smoking of at least 20 pack-years, a CD4 T-lymphocyte nadir cell count < 350 cells/µl, and 
a current CD4-T cell count > 100 cells/µl. We used a modified, published, semi-quantitative CAC score. Two radiologists reviewed the images, and discordant scores were discussed 
until consensus. Factors associated with presence of CAC were identified using a logistic regression model.
Results: The 396 subjects enrolled had a median age of 50 years, 83% were men, median pack-years of smoking was 30, 90% of subjects had a HIV viral load < 50 copies/mL, and 
median last CD4 count was 574 cells/μL. CAC were observed in 266 (67%, 95% confidence interval (CI) [63; 72]) subjects, and 57 subjects (14.5%) had a CAC score ≥ 4, which has 
been shown to be significantly associated with cardiovascular death. In multivariate analysis, older age (per 10 years increase, with an odd ratio (OR) of 2.29, 95% CI [1.72; 4.04]), 
male sex (OR 2.00, 95% CI [1.17; 3.42]) and duration of antiretroviral treatment (per 5 years increase, OR 1.27, 95% CI [1.05; 1.54]) were associated with CAC. Cannabis inhalation, 
smoking in pack-years, nadir CD4 levels, last CD4 count, hepatitis C co-infection and a last HIV viral load < 50 copies/ml were not associated with CAC.
Conclusions: In a population of HIV-infected heavy smokers, CAC prevalence was high (67%) on chest CT scans, and was associated with age and sex as well as antiretroviral 
treatment duration, but neither immunological nor virological factors. Chest CT assessment in HIV-infected smokers should include CAC scoring, but whether subjects with a high 
CAC score should benefit from screening for silent myocardial ischemia remains to be determined.

676  Incidence and Predictors of Hypertension Among HIV Patients in Rural Tanzania 
Eduardo Rodríguez-Arbolí1; Kim Mwamelo2; Aneth V. Kalinjuma3; Hansjakob Furrer4; Christoph Hatz5; Marcel Tanner5; Manuel Battegay6; Emilio Letang5; for the KIULARCO Study 
Group  
1Virgen del Rocio Univ Hosp, Seville, Spain; 2Ifakara Hlth Inst, Ifakara, Tanzania; 3Ifakara Hlth Inst, Morogoro, Tanzania; 4Bern Univ Hosp and Univ of Bern, Bern, Switzerland; 5Swiss Trop Inst 
of PH, Basel, Switzerland; 6Univ Hosp Basel, Basel, Switzerland 
Background: Management of non-communicable comorbidities is emerging as an essential part of HIV care in resource-limited settings. Yet, scarce data are available on the 
burden and epidemiology of cardiovascular risk factors among HIV patients in rural Sub-Saharan Africa. We explored the prevalence, incidence and predictors of hypertension 
development among ART (antiretroviral therapy)-naïve patients enrolled in a rural HIV clinic in southern Tanzania. 
Methods: Prospective longitudinal study including patients enrolled in the Kilombero-Ulanga Antiretroviral Cohort (KIULARCO) between January 1, 2013 and March 2, 2015. 
Hypertensive patients at baseline, pregnant women and those exposed to ART before recruitment were excluded from the longitudinal analysis. Standardized blood pressure 
measurements were routinely performed at each visit. Incident hypertension was defined as systolic blood pressure (SBP) ≥ 140 mmHg and/or diastolic blood pressure (DBP) ≥ 90 
mmHg on two consecutive visits. Cox proportional hazards models were used to assess the association of hypertension with demographic, clinical and treatment characteristics. 
Results: Among 955 eligible subjects, 111 (11.6%) were hypertensive at baseline. Ten women who became pregnant during follow-up were excluded. The remaining 834 
individuals contributed 7967 person-months (pm) to follow-up (median 231 days, IQR 119-421) and 80 (9.6%) of them developed hypertension during a median follow-up of 144 
days (incidence rate 0.01 cases/pm). Median age at recruitment was 38 years (IQR 32-46), median CD4 count 188 cells/µL (IQR 66-367) and 62% were female. ART was started in 
657/834 (79%) patients, with a median time on ART of 7 months (IQR 4-14). Cox regression models identified age (adjusted hazard ratio (aHR) per 10 years 1.34, 95% confidence 
interval (CI) 1.07-1.68, p=0.010), body mass index (BMI) (aHR per 5 kg/m2 1.45, 95% CI 1.07-1.99, p=0.018) and estimated glomerular filtration rate (eGFR) (aHR < 60 versus ≥ 60 
ml/min/1.73 m2 3.79, 95% CI 1.60-8.99, p=0.003) as independent predictors of incident hypertension (Fig. 1). 
Conclusions: Prevalence and development of hypertension are common among HIV patients in rural Tanzania. Traditional cardiovascular risk factors such as age, BMI or eGFR were 
predictive of incident hypertension, but no association was observed with immunological or ART status. These data support the implementation of routine hypertension screening 
and management strategies into integrated HIV programmes in rural Sub-Saharan Africa. 
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677  Population-Level Decline in BMI and Blood Pressure Following Mass HIV Treatment 
Pascal Geldsetzer1; Andrea B. Feigl1; Frank Tanser2; Dickman Gareta2; Deenan Pillay2; Till Bärnighausen1  
1Harvard Sch of PH, Boston, MA, USA; 2Africa Cntr for Hlth and Pop Studies, Mtubatuba, South Africa 
Background: Clinic-based cohort studies have found that antiretroviral therapy (ART) leads to an increase in BMI. The aim of this study is to determine whether the scale-up 
of ART is also associated with a population-level increase in BMI, blood pressure (BP), and prevalence of obesity and hypertension in a high HIV-prevalence (29% of adults HIV-
infected) population in rural South Africa. 
Methods: We conducted a cross-sectional anthropometric survey of height, weight, and BP in adults in rural KwaZulu-Natal, South Africa, before ART scale up (in 2004) and when 
ART coverage in the community was 25% (in 2010). 3,000 individuals were contacted for each survey. Anthropometric data was linked with data on HIV status collected as part of 
intensive HIV surveillance in the area. 
Results: 2,252 and 2,088 individuals in 2004 and 2010, respectively, agreed to a height and weight measurement. BMI, and overweight and obesity prevalence declined between 
2004 and 2010 in both females and males. Among females, BMI decreased from 29.9kg/m2 to 29.1kg/m2 (p=0.002), overweight prevalence from 30.1% to 28.8% (p=0.050), and 
obesity prevalence from 42.8% to 40.0% (p=0.020). Among males, the declines were even more marked with BMI decreasing from a mean of 24.2kg/m2 to 23.0kg/m2 (p<0.001), 
and overweight and obesity prevalence decreasing from 20.2% to 15.2% (p=0.005), and from 11.7% to 7.0% (p=0.001), respectively. Mean systolic BP also decreased significantly 
from 122.9mmHg to 118.2mmHg (p<0.0001) among females, and 128.4mmHg to 123.2mmHg (p<0.001) among males. Mean diastolic BP increased slightly from 79.6mmHg to 
81.4mmHg (p<0.001) and 79.0mmHg to 80.7mmHg (p=0.005) among females and males, respectively. There were no significant changes in hypertension prevalence. Among 
HIV-infected individuals, BMI and systolic BP declined in females and did not change in males. 
Conclusions: Population-level BMI and systolic BP declined significantly during the first seven years of ART scale-up in a high HIV prevalence community. This finding is likely due 
to ART substantially increasing survival of HIV-infected individuals in advanced disease stages and with substantial HIV-induced weight loss. For the large proportion of individuals 
who were overweight or obese prior to advanced HIV infection, the HIV-related decrease in BMI coupled with enrolment in chronic ART services may offer a unique opportunity to 
maintain healthy BMI levels through nutritional and lifestyle counselling at ART clinics. 

678  HIV Infection, ART Use, and Access to Care for NCDs in Agincourt, South Africa 
Jennifer Manne-Goehler1; Livia Montana2; Xavier Gomez-Olive3; Alisha Wade4; Stephen Tollman4; Thomas A. Gaziano5; Till Bärnighausen2  
1Beth Israel Deaconess Med Cntr, Boston, MA, USA; 2Harvard Sch of PH, Boston, MA, USA; 3Med Rsr Council/Wits Rural PH and Health Transition Unit, Johannesburg, South Africa; 4Univ of the 
Witwatersrand, Johannesburg, South Africa; 5Brigham and Women’s Hosp, Harvard Med Sch, Boston, MA, USA 
Background: There is limited population-based data on the role of ART programs in the delivery of care for non-communicable diseases (NCDs) in Sub-Saharan Africa. The aims of 
this study were to assess differences in access to care for diabetes, hypertension and hyperlipidemia among those who are HIV-infected but have never used ART (HIV/Never ART) as 
compared to those who are HIV-infected but have ever accessed ART (HIV/Ever ART) and to assess the relationship between ART program participation and access to care for NCDs 
in the Agincourt sub-district of South Africa.
Methods: The Health and Aging in Africa: Longitudinal Studies of INDEPTH communities (HAALSI) Study is a cohort of adults aged 40 and over based in Agincourt, South Africa. The 
study began in November 2014 and will end in November 2015. The study consists of a survey of self-reported demographic, health and economic data as well as clinical biomarker 
testing including glycosylated hemoglobin, cholesterol, HIV antibody and blood pressure measurement. The survey also includes self-reported data on healthcare utilization. 
Multivariate logistic regression was used to assess the relationship between self-reported ART use and measurement of blood pressure, blood sugar and receipt of lifestyle 
modification advice from a healthcare provider.
Results: Among 4,767 participants, 979 (20.5%) were HIV-infected and 511 (10.7%) reported ever receiving ART. The HIV/Ever ART group reported higher rates of ever measured 
blood sugar (52.8% v. 38.8% in HIV/Never ART), ever measured blood pressure (74.4% v. 68.5%) and receipt of advice from a healthcare provider to change diet (13.3% v. 5.0%) and 
exercise (9.0% v. 2.6%). In multivariate logistic regression models, there was a significant association between ever receiving ART and having had a blood pressure (OR = 1.61, CI: 
1.14 – 2.27) or blood sugar (OR = 1.94, CI: 1.43 – 2.63) measurement. Ever receiving ART was also associated with a greater odds of receiving recommendations from a healthcare 
provider to change diet (OR = 2.88, CI: 1.70 – 4.88) or exercise (OR = 2.39, CI: 1.18 – 4.81). All models were adjusted for age, sex, BMI, and educational attainment.
Conclusions: The HIV-infected population in Agincourt that had ever received ART reported greater access to preventive care for NCDs. The positive spillover effects from ART 
utilization to preventive care for other chronic conditions could provide a powerful vehicle for broader population health improvements via increased programmatic integration.

 

679  The Burden of NCDs Among the HIV-Infected Population in Agincourt, South Africa 
Jennifer Manne-Goehler1; Livia Montana2; Xavier Gomez-Olive3; Alisha Wade4; Stephen Tollman4; Till Bärnighausen2; Thomas A. Gaziano5  
1Beth Israel Deaconess Med Cntr, Boston, MA, USA; 2Harvard Sch of PH, Boston, MA, USA; 3Med Rsr Council/Wits Rural PH and Health Transition Unit, Johannesburg, South Africa; 4Univ of the 
Witwatersrand, Johannesburg, South Africa; 5Brigham and Women’s Hosp, Harvard Med Sch, Boston, MA, USA 
Background: With increasing survival of HIV-infected populations due to ART, a greater burden of cardiometabolic disease may be unmasked. However, the population level 
impact of HIV and ART on cardiometabolic risk in communities that are severely affected by the HIV epidemic is poorly understood. The aim of this analysis was to assess differences 
in the burden of diabetes, hypertension, hyperlipidemia and chronic kidney disease (CKD) among those who were HIV-infected and had ever used ART (HIV/Ever ART) compared to 
the HIV-negative and HIV-infected population that had never used ART (HIV/Never ART) in the Agincourt sub-district of South Africa.
Methods: The Health and Aging in Africa: Longitudinal Studies of INDEPTH communities (HAALSI) Study is a population-based cohort study of about 5,000 adults aged 40 and 
older in Agincourt. Enrollment began in November 2014 and will close in November 2015. The study consists of a survey of demographic, health and economic data in addition to 
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total and LDL cholesterol measurement, dried blood spot HIV antibody, HIV viral load and blood pressure measurement. We calculated differences in means using one-way ANOVA 
and differences in the proportion of cardiometabolic risk factors across these groups using chi-squared tests.
Results: The study enrolled 4,767 participants, among which 979 (20.5%) were HIV-infected and 511 (10.7%) reported ever receiving ART. The mean age among the HIV/Ever 
ART group was 55.7 years compared to 63.8 years in the HIV-negative group and 56.0 years in the HIV/Never ART group. Mean BMI in the HIV-infected/Ever ART group was also 
significantly less at 24.9 v. 27.5 in the HIV-negative and 27.0 in HIV-infected/Never ART groups (p<0.001). In these groups, the prevalence of self-reported diabetes was lower (5.1% 
v. 7.4% and 4.1%) as was the prevalence of hypertension (35.2% v. 63.1% and 46.8%) and hypercholesterolemia (4.9% v. 7.6% and 4.3%). Self-reported CKD was greater among the 
HIV/Ever ART group at 7.5% v. 4.1% in the HIV-negative group and 2.6% in the HIV/Never ART group (p=.002).  
Conclusions: Both mean BMI and the burden of cardiometabolicrisk factors were lower in the HIV/Ever ART group with the exception of CKD, which was highest in this group. This 
relationship may be due to selection into ART programs at advanced HIV disease stages that are in turn associated with weight loss. ART programs may be an appropriate setting 
for the delivery of preventive care for cardiometabolic disease among those with HIV in South Africa. 

680  Longer-Term Safety of Tenofovir Alafenamide in Renal Impairment 
Frank A. Post1; Pablo Tebas2; Amanda Clarke3; Laurent Cotte4; William Short5; Michael E. Abram6; Shuping Jiang6; Andrew Cheng6; Moupali Das6; Marshall Fordyce6 
1King’s Coll Hosp NHS Fndn Trust, London, UK; 2Univ of Pennsylvania, Philadelphia, PA, USA; 3Brighton and Sussex Hosps NHS Trust, Brighton, UK; 4Hospices Civils de Lyon, Lyon, France; 
5Perelman Sch of Med, Univ of Pennsylvania, Philadelphia, PA, USA; 6Gilead Scis, Inc, Foster City, CA, USA 
Background: Tenofovir alafenamide (TAF) is a novel prodrug of tenofovir (TFV) that results in 91% lower 
plasma TFV levels compared to TDF. Switch to a once-daily single tablet regimen of elvitegravir, cobicistat, 
emtricitabine, and TAF (E/C/F/TAF) in HIV-1 infected patients with eGFRCG (Cockcroft-Gault) 30 to 69 mL/min 
was shown to be effective and safe through 48 weeks. Here, we report longer term results.
Methods: Virologically suppressed adults with stable eGFRCG of 30 to 69 mL/min had their treatment 
switched to open-label E/C/F/TAF. The primary endpoint was the change from baseline in glomerular 
filtration rate estimated using various formulae at 24 weeks. Longer term efficacy and safety data are 
described, including tests of renal function and bone mineral density (BMD).
Results: Of 242 subjects enrolled, mean age was 58 years (range: 24 – 82), 18% Black, 39% hypertension, 
14% diabetes, and 65% were taking TDF-containing regimens prior to switch.  Through Week 72, minimal 
change in eGFRCG was observed. Five patients (2.0%) with baseline eGFR <50 mL/min discontinued study 
drug for decreased creatinine clearance, none had evidence of proximal renal tubulopathy and all had risk 
factors for renal disease progression (diabetes and poorly controlled hypertension). Subjects who received 
TDF at baseline had significant improvements in proteinuria and albuminuria to levels seen with non-TDF 
regimens (Figure 1). The prevalence of significant proteinuria (UPCR > 200 mg/g) and albuminuria (UACR 
≥ 30 mg/g) decreased from 42% to 18% and 49% to 28%, respectively. Hip and spine BMD increased 
significantly (mean % changes from baseline +1.50 and +1.91, respectively, p<0.001). 93% maintained 
HIV-1 RNA <50 copies/mL based on Missing = Failure analysis.
Conclusions: Through 72 weeks, switch to E/C/F/TAF was associated with minimal change in eGFRCG. Proteinuria, albuminuria and bone mineral density significantly improved. 
These data support the efficacy and safety of once daily E/C/F/TAF in HIV+ patients with eGFR 30-69 mL/min without dose adjustment.

 

681  Renal Safety of Tenofovir Alafenamide in Patients at High Risk of Kidney Disease 
David Wohl1; Anders Thalme2; Robert Finlayson3; Shinichi Oka4; Thai Nguyen5; Susan Guo5; Andrew Cheng5; Moupali Das5; Marshall Fordyce5 
1Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA; 2Karolinska Inst, Stockholm, Sweden; 3Taylor Square Private Clinic, Sydney, Australia; 4Natl Cntr for Global Hlth and Med, Tokyo, 
Japan; 5Gilead Scis, Inc, Foster City, CA, USA 

Table	  

	  
E/C/F/TAF	  

High	  CKD	  Risk	  
N=245	  

E/C/F/TDF	  
High	  CKD	  Risk	  

N=273	  

P	  value	  
	  

Median	  BL	  eGFRCG	  ,	  mL/min	   114.8	   110.0	   0.053	  
eGFRCG	  changes,	  mL/min	   -6.6 -9.6 0.013 
eGFRCG	  drop	  to	  <60	  mL/min,	  %	  (n)	   4.9%	  (12)	   9.6%	  (26)	   0.044	  
eGFRCG	  drop	  by	  ≥25%,	  %	  (n)*	   14.8%	  (36)	   27.3%	  (74)	   <0.001	  
	   	   	   	  
UPCR,	  %	  change	  from	  BL	   -‐15.2	   5.0	   0.001	  
UACR,	  %	  change	  from	  BL	   -‐10.3	   -‐8.5	   0.51	  
uRBP:Cr,	  %	  change	  from	  BL	   -‐0.5	   45.4	   <0.001	  
uB2M:Cr,	  %	  change	  from	  BL	   -‐39.7	   -‐0.1	   <0.001	  
	      
Discontinuation	  due	  to	  Renal	  AEs,	  n 0 4**  
	   	   	   	  
%	  with	  HIV	  RNA	  <50	  copies/mL	   90.6%	  	   87.2%	  	    
*Acute kidney injury risk. **Renal failure (2), GFR decreased (1), nephropathy (1).              
	  
	  
	  
 

Background: Compared with TDF, tenofovir alafenamide (TAF) results in significantly reduced plasma tenofovir (TFV) and has demonstrated less impact on surrogate markers of 
renal and bone health in multiple populations, but renal outcomes in treatment-naïve subjects at risk for chronic kidney disease (CKD) have not been characterized.
Methods: Treatment naïve HIV-1+ adults were randomized 1:1 to a single tablet regimen of elvitegravir, cobicistat, emtricitabine, with tenofovir alafenamide (E/C/F/TAF) or 
tenofovir disoproxil fumarate (E/C/F/TDF) once daily in two double blind studies. Assessments of renal function included serum creatinine and estimated GFR by Cockcroft-
Gault (eGFRCG), and 4 measures of proteinuria: urine protein:creatinine (UPCR), urine albumin:creatinine (UACR), retinol binding protein:creatinine (uRBP:Cr), and beta-2-
microglobulin:creatinine (uB2M:Cr). A post-hoc analysis of renal function by group with high risk vs low risk for development of CKD is described.   High risk is defined as ≥2 renal 
risk factors: female gender, age >=50 years, black race, use of NSAIDs, CD4 < 200 
cells/uL, history of dyslipidemia, hypertension, diabetes, and clinical or subclinical 
renal events.  Low CKD risk is defined as ≤1 risk factor.
Results: Combined, the two studies randomized and treated 1,733 participants. The 
proportion of participants with high CKD risk was similar by treatment arm (E/C/F/TAF 
28%, E/C/F/TDF 32%). Among high CKD risk participants, significantly fewer subjects 
on E/C/F/TAF experienced a decline in eGFR to below 60 mL/min compared to E/C/F/
TDF: 4.9% vs 9.6% (p=0.044). Participants with high CKD risk who initiated E/C/F/TAF 
also had significant declines in multiple measures of quantitative proteinuria (Table). 
Within the low CKD risk group, significantly fewer participants receiving E/C/F/TAF 
experienced a decline in eGFR by ≥25% (11.5% vs 24.9%, p<0.001). High rates of 
virologic suppression at week 48 were observed in both treatment groups in the high 
CKD risk category. 
Conclusions: Among participants with both low and high CKD risk, participants 
receiving E/C/F/TAF had more favorable renal outcomes compared with those treated 
with E/C/F/TDF. These data provide further support for the improved renal safety 
profile of TAF.
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682  Longer-Term Renal Safety of Tenofovir Alafenamide vs Tenofovir Disoproxil Fumarate 
Bart J. Rijnders1; Frank A. Post2; Armin Rieger3; Eugenio Teofilo4; David Wohl5; Paul E. Sax6; Susan Guo7; Andrew Cheng7; Moupali Das7; Marshall Fordyce7  
1Erasmus Univ Med Cntr, Rotterdam, Netherlands; 2King’s Coll Hosp NHS Fndn Trust, London, UK; 3Med Univ of Vienna, Vienna, Austria; 4Hosp dos Capuchos, Centro Hospar de Lisboa Central, 
Lisbon, Portugal; 5Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA; 6Brigham and Women’s Hosp, Harvard Med Sch, Boston, MA, USA; 7Gilead Scis, Inc, Foster City, CA, USA 
Background: Compared with tenofovir disoproxil fumarate (TDF), tenofovir alafenamide (TAF) results in a 91% reduction in plasma tenofovir (TFV) exposure and has 
demonstrated less impact on surrogate markers of renal and bone health in multiple populations, but the clinical impact of these differences has not been fully characterized.
Methods: Treatment naïve HIV-1+ adults were randomized 1:1 to a single tablet regimen coformulating elvitegravir, cobicistat, emtricitabine, with TAF (E/C/F/TAF) or TDF (E/C/F/
TDF) once daily in two double blind studies. Assessments of renal function included serum creatinine and estimated GFR by Cockcroft-Gault (eGFRCG), and 4 measures of proteinuria: 
urine protein:creatinine (UPCR), urine albumin:creatinine (UACR), retinol binding protein:creatinine (RBP:Cr), and beta-2-microglobulin:creatinine (β-2-Mg:Cr). A post-hoc analysis 
of renal events in both studies through 96 weeks is described.
Results: Combined, the two studies randomized and treated 1,733 participants. Through 96 weeks, change from baseline eGFRCG, UPCR, UACR, RBP:Cr, and β-2-Mg:Cr, all favored 
E/C/F/TAF (p<0.001). There were no discontinuations for renal adverse events (AE) or cases of proximal tubulopathy in the E/C/F/TAF arm, while 6 participants discontinued due to 
a renal AE and 1 participant had subclinical tubulopathy in the E/C/F/TDF arm.
Fewer participants in the E/C/F/TAF arm had clinical events of new onset chronic kidney disease (CKD) and acute kidney injury (AKI, 50% decrease in eGFRCG), though differences 
were not statistically significant, while the differences in participants with significant proteinuria (UPCR >200 mg/g) and albuminuria (UACR >30 mg/g) were statistically 
significant (Table).
Conclusions: Through 96 weeks, biomarker analysis indicated that renal tubular function was less affected by E/C/F/TAF and that clinically significant renal events were less 
frequent in subjects receiving E/C/F/TAF compared with those treated with E/C/F/TDF. These data provide further support for the improved renal safety profile of TAF.

Table	  
Participants,	  n	  (%)	   E/C/F/TAF	  

(N=866)	  
E/C/F/TDF	  
(N=867)	  

p-‐value	  	  
	  

Renal	  Events	  leading	  to	  Discontinuation	   0	   6*	   0.03	  

Subclinical	  tubulopathy	   0	   1**	   NS	  

New	  onset	  CKD***	   24	  (2.8%)	   32	  (3.7%)	   0.34	  

Acute	  Kidney	  Injury	  (AKI)****	   3	  (0.3%)	   11	  (1.3%)	   0.06	  

UPCR	  >200	  mg/g	   27	   42	   0.030	  

UACR	  >30	  mg/g	   37	   54	   0.001	  

Medical	  History	   	   	   	  

	  	  	  	  	  Diabetes	  mellitus	   25	  (3%)	   40	  (5%)	   -‐	  

	  	  	  	  	  Hypertension	   119	  (14%)	   147	  (17%)	   -‐	  

	  	  	  	  	  Cardiovascular	  disease	   10	  (1%)	   14	  (1%)	   -‐	  

	  	  	  	  	  Hyperlipidemia	   91	  (11%)	   104	  (12%)	   -‐	  

*blood	  creatinine	  increased,	  glomerular	  filtration	  rate	  decreased,	  renal	  failure,	  nephropathy,	  renal	  failure,	  fanconi	  syndrome	  
acquired/glycosuria;	  **continued	  study	  drug	  at	  the	  Week	  96	  visit,	  but	  had	  confirmed	  abnormality	  in	  any	  2	  of	  the	  following	  at	  2	  consecutive	  
post-‐baseline	  visits:	  serum	  creatinine	  increase	  ≥0.4	  mg/dL,	  ≥1	  grade	  decrease	  in	  phosphatemia,	  normoglycemic	  glycosuria,	  or	  ≥2	  grade	  increase	  
in	  proteinuria;	  ***Chronic	  kidney	  disease	  is	  defined	  as	  subjects	  who	  have	  maintained	  low	  eGFR	  measured	  by	  CG	  (<	  60	  mL/min)	  or	  high	  UACR	  
(urine	  albumin	  to	  creatinine	  ratio	  >	  30	  mg/g)	  for	  at	  least	  90	  days;	  ****50%	  decline	  in	  eGFRCKD-‐EPI	  

 
 

683  Clinical Risk Factors for Severe Tenofovir (TDF) Associated Renal Tubulopathy 
Lisa Hamzah1; Sophie Jose2; Aseel Hegazi3; Angela Bailey4; David Chadwick5; Deborah Williams6; Margaret Johnson7; Rachael Jones8; Caroline Sabin2; Frank A. Post9  
1King’s Coll London, London, UK; 2Univ Coll London, London, UK; 3St Georges’ Hosp NHS Trust, London, UK; 4Imperial Coll Hlthcare NHS Trust, London, UK; 5South Tees Hosp NHS Fndn Trust, 
Middlesbrough, UK; 6Brighton and Sussex Hosps NHS Trust, Brighton, UK; 7Royal Free London NHS Fndn Trust, London, UK; 8Chelsea and Westminster Hosp NHS Fndn Trust, London, UK; 9King’s 
Coll Hosp NHS Fndn Trust, London, UK 
Background: Tenofovir (TDF) is associated with treatment-limiting renal tubulopathy (RT) which may manifest as proximal tubulopathy (PT) and/or acute tubular injury (ATI) on 
renal biopsy. The risk factors for RT remain poorly defined.
Methods: Cases of TDF treatment limiting PT (≥2 of normoglycaemic glycosuria, hypophosphataemia <2 mg/dL, protein-creatinine ratio >300 mg/g) and/or ATI were identified 
retrospectively in 7 major HIV treatment centres contributing to the UK CHIC cohort. Poisson regression was used to investigate factors associated with RT; age; ethnicity; calendar 
year of TDF start (fixed covariates); hepatitis B/C status; CD4 cell count; HIV RNA; time on TDF and protease inhibitor (PI) based regimes (time-updated covariates) were considered 
for inclusion in the model. 
Results: 15983 subjects received TDF for >4 weeks, of whom 69 (0.4%) were diagnosed with treatment limiting RT between Oct 2002-July 2013 (PT: n=52; ATI: n=17) after a 
median (IQR) of 43 (26, 67) months of TDF exposure. At presentation, RT was characterised by normoglycaemic glycosuria (83%), hypophosphataemia (67%) and proteinuria 
(94%); eGFR decline >25% from baseline (start of TDF-containing regimen) was present in 54% of cases and exposure to ritonavir-boosted PI (44% lopinavir, 35% atazanavir, 16% 
darunavir, 5% other) in 83% of cases. Compared to subjects without RT, those with RT were older (mean age 45.7 vs. 40.7 years), more likely to be white (91% vs. 74%), male (90% 
vs. 80%), have a prior AIDS diagnosis (41% vs. 26%) and lower nadir CD4 cell count (median 129 vs. 190 cells/mm3) (p<0.01 for all). No differences in baseline HBV/HCV status, HIV 
RNA and eGFR (95 vs. 96 mL/min/1.73m2) were observed. In multivariable analysis, older age, ethnicity, time on TDF, CD4 cell count and PI based regimes remained independently 
associated with the development of RT (Table 1).
Conclusions: Severe TDF-associated RT was uncommon in this cohort and accompanied by significant eGFR decline in only half of all cases. Age and PI co-administration were risk 
factor for the development of RT, and black ethnicity was protective. Baseline eGFR did not identify subjects at increased risk of treatment-limiting RT.

Poster Abstracts



CROI 2016 283

Poster Abstracts Abstract Listing

 

684  Short-Term Renal Impact of Tenofovir Among HIV-Infected Patients in North America 
Ruibin Wang1; Gregory M. Lucas2; Michelle Estrella3; Michael Shlipak4; Marianne Harris5; Michael A. Horberg6; Mari M. Kitahata7; Angel M. Mayor8; Sonia Napravnik9; Alison Abraham1 
1Johns Hopkins Bloomberg Sch of PH, Baltimore, MD, USA; 2Johns Hopkins Univ, Baltimore, MD, USA; 3Johns Hopkins Univ Sch of Med, Baltimore, MD, USA; 4Univ of California San Francisco, 
San Francisco, CA, USA; 5British Columbia Cntr for Excellence in HIV/AIDS, Vancouver, BC, Canada; 6Mid-Atlantic Permanente Med Group, Rockville, MD, USA; 7Univ of Washington, Seattle, WA, 
USA; 8Univ Central del Caribe, Bayamon, PR, USA; 9Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA 
Background: The short-term renal effect of tenofovir disoproxil fumarate (TDF) remains uncertain. Our objective was to assess estimated glomerular filtration rate (eGFR) 
changes within 1 year of TDF initiation among HIV-infected patients in care in North America.
Methods: NA-ACCORD participants who initiated TDF or other nucleoside reverse transcriptase inhibitor (NRTI)-based antiretroviral therapy (ART) in 2000-2009 were included. 
Baseline was defined as date of TDF/NRTI initiation. To assess eGFR (CKD-EPI) changes during the first year of ART, nonlinear mixed effects joint models were used with a knot at 
month 6. Persons who discontinued TDF or other NRTI within 1 year of initiation were censored at the time of ART cessation. We stratified analyses on baseline eGFR and accounted 
for informative dropout due to end-stage renal disease (ESRD) or death. Models adjusted for age, race, sex, baseline CD4 cell count and viral load, prior ART exposure, diabetes 
mellitus, hypertension, hepatitis C infection and pre-TDF/NRTI eGFR loss.
Results: 18,596 HIV+ adults were included with median (interquartile range) baseline age 43 years (37-49), eGFR 102 mL/min (88-114) and CD4 295/mm3 (157-462). 71% were 
TDF-treated. 35% were blacks; 78% were men. Among persons with baseline eGFR≥90mL/min, eGFR changes in the first year following ART initiation were similar in the two ART 
groups [Figure A]. In the first 6 months of ART, eGFR changes per year (95% CI) were -8% (-6, -9) and -15% (-9, -21) in the TDF group and 8% (4, 10) and 14% (7, 21) in the other NRTI 
group, for persons with baseline eGFR 60-89 and <60mL/min, respectively. Compared to NRTI users, TDF users with eGFR<90mL/min had faster loss of renal function during the 
initial 6 months of ART [Figure B, C]. From 6 to 12 months, TDF users with reduced kidney function at baseline experienced significant renal recovery (eGFR 60-89: 16%/yr [95% CI: 
11, 20]; eGFR<60: 60%/yr [95% CI: 37, 82]) whereas NRTI users did not (eGFR 60-89: -6%/yr [95% CI: -13, 1]; eGFR<60: -6%/yr [95% CI: -22, 10]). Consistent patterns were observed 
among individuals who stayed on therapy for at least 1 year.
Conclusions: In this large study among HIV+ patients in care in North America, TDF was associated with short-term eGFR decline and subsequent recovery among those with 
reduced kidney function at baseline (eGFR<90mL/min). Investigation into whether this acute eGFR decline is associated with longer-term risk of ESRD is underway.

 

685 Associations of Tenofovir Disoproxil Fumarate With Urine Biomarkers of Kidney Damage 
Vasantha Jotwani1; Rebecca Scherzer1; Michelle Estrella2; Lisa Jacobson3; Mallory Witt4; Frank J. Palella5; Bernard J. Macatangay6; Chirag Parikh7; Joachim Ix8; Michael Shlipak1 
1Univ of California San Francisco, San Francisco, CA, USA; 2Johns Hopkins Univ Sch of Med, Baltimore, MD, USA; 3Johns Hopkins Univ, Baltimore, MD, USA; 4Harbor-Univ of California Los 
Angeles Med Cntr, Torrance, CA, USA; 5Northwestern Univ, Chicago, IL, USA; 6Univ of Pittsburgh Sch of Med, Pittsburgh, PA, USA; 7Yale Univ Sch of Med, New Haven, CT, USA; 8Univ of California 
San Diego, San Diego, CA, USA 
Background: Tenofovir disoproxil fumarate (TDF) is widely prescribed for the treatment of HIV, but has been associated with the development of kidney disease. We hypothesized 
that TDF exposure would be associated with novel biomarkers of kidney tubular injury and fibrosis. 
Methods: This cross-sectional study of 884 HIV-infected men from the Multicenter AIDS Cohort Study evaluated associations of cumulative exposure to TDF and other 
antiretroviral medications (ARVs) with four urine biomarkers: interleukin-18 (IL-18) and kidney injury molecule-1 (KIM-1), proximal tubular injury markers; pro-collagen type III 
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N-terminal pro-peptide (PIIINP), a tubulointerstitial fibrosis marker; and albumin-creatinine ratio (ACR), a marker of glomerular injury. We used multivariable robust regression 
analyses and the least absolute shrinkage and selection operator (LASSO) method to determine which of multiple ARVs were associated with each biomarker.
Results: 573 (65%) participants were current TDF users, and 112 (13%) were former users. In adjusted analyses that controlled for LASSO-selected ARVs simultaneously, each year 
of TDF exposure was associated with 3.3% higher urine IL-18 (95%CI: 0.8%, 5.8%), 3.4% higher KIM-1 (1.1%, 5.7%), and 3.1% higher PIIINP (0.8, 5.5). By contrast, the associations of 
TDF with ACR did not reach statistical significance (2.8% per year; -0.6%, 6.2%). Lopinavir/ritonavir exposure was associated with higher IL-18 (3.7% per year; 0.8%, 6.7%) and ACR 
(6.8%; 2.6%, 11.1%), and efavirenz exposure was associated with lower IL-18 (-3.0%; -4.8%, -1.3%) and KIM-1 (-3.9%; -5.7%, -2.2%).
Conclusions: Cumulative TDF exposure was associated with biomarkers of proximal tubular injury and fibrosis in HIV-infected men. These biomarkers may be useful for early 
detection and monitoring of subclinical toxicity from TDF. 

686  Nature of Immunosuppression and Chronic Kidney Disease Risk in HIV-Positive Persons 
Lene Ryom1; Jens D. Lundgren1; Peter Reiss2; Michael Ross3; Christoph A. Fux4; Philippe Morlat5; Eric Fontas6; Colette Smith7; Amanda Mocroft7; for the D:A:D Study Group  
1Rigshospitalet, Univ of Copenhagen, Copenhagen, Denmark; 2Amsterdam Inst for Global Hlth and Develop, Amsterdam, Netherlands; 3Mount Sinai Sch of Med, New York, NY, USA; 
4Kantonsspital Aarau, Aarau, Switzerland; 5Univ de Bordeaux, Bordeaux, France; 6Nice Univ Hosp, Nice, France; 7Univ Coll London, London, UK 
Background: Immunosuppression is a known independent predictor of chronic kidney disease (CKD) in HIV-positive persons, but the nature of the association between different 
measures of immunosuppression and CKD is unknown.
Methods: D:A:D study participants without CKD and with >2 Cockcroft Gault (estimated glomerular filtration rate) eGFR measurements after 1/1/2004 (baseline) were followed 
until the earliest of CKD (eGFR<60, confirmed >3 months apart), last eGFR plus 6 months or 1/2/2014. Measures of immunosuppression included baseline, current and nadir CD4, 
6-months’ time-lagged CD4, % of follow-up time (%FU) with CD4<200, time-averaged AUC for CD4 and CD4 recovery (baseline CD4<200 followed by current CD4>200). Poisson 
regression models were used to determine the relationship between CKD and each measure of immunosuppression accounting for relevant confounders, and tested for interactions 
with the D:A:D CKD risk score, demographics, HCV and HIV-related factors. Akaike Information Criteria (AIC) was used to indicate which measures were better CKD predictors.
Results: Of the 33,144 persons included in analyses 1,588 developed CKD (incidence rate (IR) 7.2 [95%CI 6.8-7.5]/1000 PYFU) during a median 7.2 years FU (IQR 5.0-8.9). Those 
included were predominately white (47.6%), male (74.0%) with a baseline median age of 41 years (IQR 35-47) and median CD4 of 440 (292-626). The crude CKD IR varied for 
different measures of immunodeficiency (Fig). Univariately, all measures of immunosuppression were significantly associated with CKD, most strongly for nadir CD4 (>500 vs. 
<50, IR 0.39 [0.31–0.48]) and %FU CD4<200 (>25% vs. 0%, IR 1.86 [1.62-2.13]). Multivariately, the strongest CKD predictor was %FU CD4<200 (>25% vs. 0%, 1.29 [1.11-1.30]). 
There was a significant (p<0.0001) interaction between %FU CD4<200 and the D:A:D CKD risk score; those at lowest estimated CKD risk had a significantly higher CKD IR (>25% vs. 
0%, 3.57 [2.23-5.70]) compared to those at highest CKD risk (>25% vs. 0%, 1.24 [1.05-1.46]). There was no significant interaction between measures of immunosuppression and 
ethnicity, age, HIV-RNA, ART status or use of nephrotoxic antiretrovirals including tenofovir, indinavir, atazanavir/r and lopinavir/r.
Conclusions: The strongest association between CKD and immunosuppression was observed for the relative duration of severe immunosuppression, which was of greatest 
importance in persons at low estimated CKD risk. These new data support aggressive ART to maintain/restore immune function.

 

687  Traditional and Viral Factors Associated With Iohexol-Based GFR Slope Over 3 Years 
Gregory M. Lucas1; Mohamed G. Atta1; Katie Zook1; Allison M. McFall1; Shruti H. Mehta1; Derek M. Fine1; James H. Stein2; George J. Schwartz3  
1Johns Hopkins Univ, Baltimore, MD, USA; 2Univ of Wisconsin-Madison, Madison, WI, USA; 3Univ of Rochester, Rochester, NY, USA 
Background: Monitoring kidney function is important in HIV-positive persons, but creatinine-based estimates of glomerular filtration rate (GFR) have limitations.  There are little 
to no data assessing longitudinal GFR trends in HIV-positive persons using a gold-standard measure of GFR.
Methods: We measured GFR based on iohexol plasma disappearance (iGFR) annually for 3 years in non-diabetic, HIV-positive and HIV-negative volunteers with normal estimated 
kidney function.  Additionally, we measured carotid intima-media thickness and pulse wave velocity at baseline.  We used mixed linear models to evaluate factors associated with 
baseline iGFR and iGFR slope.
Results: 191 HIV-positive and 100 HIV-negative, predominantly black individuals (median age 49 years) participated in the study and completed a median (IQR) of 4 (3, 4) annual 
iGFR assessments.  The average baseline iGFR values were lower in HIV-positive compared with HIV-negative participants (103.2 vs. 110.8, mL/min/1.73m2, P=0.004), despite 
similar estimated GFR by the CKD-EPI equation (average eGFR, 101 mL/min/1.73m2 in both groups).  Subsequent iGFR decline was not significantly different in HIV-positive 
and HIV-negative subjects (iGFR slope, -1.94 vs. -3.28 mL/min/1.73m2 per year, respectively, P=0.092).  In the HIV-positive group, lower baseline iGFR values were significantly 
associated with the presence of carotid plaque (98.3 vs. 109.4 mL/min/1.73m2, P<0.001) and hepatitis C virus coinfection (100.0 vs. 107.1 mL/min/1.73m2, P=0.024).  A non-
suppressed HIV RNA level at baseline was associated with a significantly more rapid iGFR decline compared with individuals with HIV RNA < 400 copies/mL (-4.69 vs. -1.31 mL/
min/1.73m2 per year, P=0.005).  Other factors significantly associated with iGFR slope in HIV-positive participants included albuminuria and glycosylated hemoglobin.  Increased 
pulse wave velocity, a measure of vascular stiffness, had a near statistically significant association with more rapid iGFR decline.
Conclusions: Despite similar estimated GFR in the two groups, HIV-positive participants had significantly lower baseline iGFR than HIV-negative participants.  Subsequent 3-year 
iGFR slope was similar in the two groups.  Among HIV-positive subjects, hepatitis C coinfection was associated with a lower baseline iGFR and a non-suppressed HIV RNA at baseline 
was strongly associated with a more rapid iGFR decline.
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688  The Racial Survival Paradox in HIV+ End-Stage Renal Disease (ESRD) Patients 
Keri N. Althoff1; Michelle Estrella2; Alison Abraham1; John Gill3; Mari M. Kitahata4; Michael A. Horberg5; Mark W. Hull6; Angel M. Mayor7; Frank J. Palella8; Gregory M. Lucas9  
1Johns Hopkins Bloomberg Sch of PH, Baltimore, MD, USA; 2Johns Hopkins Univ Sch of Med, Baltimore, MD, USA; 3Univ of Calgary, Calgary, AB, Canada; 4Univ of Washington, Seattle, WA, 
USA; 5Mid-Atlantic Permanente Med Group, Rockville, MD, USA; 6BC Cntr for Excellence in HIV/AIDS, Vancouver, BC, Canada; 7Univ Central del Caribe, Bayamon, PR, USA; 8Northwestern Univ, 
Chicago, IL, USA; 9Johns Hopkins Univ, Baltimore, MD, USA 
Background: The survival paradox among ESRD patients in the general population suggests older black patients have better survival compared to whites, but that this association 
is reversed at younger ages. As survival after ESRD in HIV-infected adults has not been well described, we sought to investigate the existence of the racial survival paradox in HIV-
infected adults.
Methods: Adults (>=18 years old) participating in one of 12 contributing cohorts to the NA-ACCORD with validated ESRD diagnosis from 1 Jan 2000 to 31 Dec 2009 were included 
and followed from ESRD diagnosis to death or censoring. Demographic data, smoking, diabetes, treated hypertension, hypercholesterolemia, statin use, past clinical AIDS 
diagnosis, CD4 count, ART and HIV viral load status, prior tenofovir exposure, and hepatitis B and C co-infection at ESRD diagnosis were examined for their relationship with death 
using adjusted hazard ratios (aHR) and 95% confidence intervals ([,]) from Cox proportional hazard models.
Results: 540 adults with ESRD contributed 1,958 person-years and 255 deaths. Median follow-up time was 2.5 years. Death more likely to be among those who are black, 
those with heterosexual or injection drug use HIV transmission risks, smokers, those with past AIDS defining illness, low (<200 cells/mm3) CD4 count, and detectable (>400 
copies/mL) HIV RNA. At ESRD diagnosis, 52% of participants were not prescribed ART, 29% were prescribed ART but not virologically suppressed, and 19% were prescribed ART 
and virologically suppressed. The racial survival paradox was apparent among HIV-infected persons, though the number of white ESRD patients was very small (Figure 1). In 
multivariate models, older age (≥60 years vs. <40 years, aHR=1.77 [1.01, 3.10]), hypercholesterolemia (aHR=1.59 [1.13, 2.24]), an AIDS defining illness (aHR=3.08 [2.21, 4.48]), no 
ART prescription (aHR=18.16 [7.31, 45.16]), and tenofovir use prior to ESRD (aHR=2.16 [1.38,13.38]) increased the risk of death, and a higher CD4 count was protective (CD4 ≥500 vs. 
<200 cells/mm3, aHR=0.41 [0.27, 0.61]).
Conclusions: The suggestion of the racial survival paradox in HIV-infected adults motivates the need for understanding the factors contributing to higher mortality among 
younger (<60yo), black, HIV-infected adults with ESRD.

 

689  Activation and Senescence Markers in HIV Patients With Chronic Kidney Disease 
Alexandra Ozanne1; Frédéric-Antoin Dauchy2; Claire Rigothier2; Cécile Le Scanf-Terrien2; Pierre Duffau2; Estibaliz Lazaro2; Charles Cazanave3; Sylvie Lawson-Ayayi4; Linda Wittkop2; 
Isabelle Pellegrin2  
1Univ de Bordeaux, Bordeaux, France; 2CHU de Bordeaux, Bordeaux, France; 3CHU de Bordeaux, Bordeaux Cedex, France; 4INSERM, ISPED, INSERM U897, Bordeaux, France 
Background: ART-treated HIV-infected individuals remain at higher risk for chronic kidney disease (CKD) than the general population and multiple causes are hypothesized. We 
evaluated the association between T cell immune activation (IA) and -senescence (IS), and CKD in these patients.
Methods: Patients with undetectable viral load and an estimated Glomerular Filtration Rate (eGFR) measurement were part of the cross-sectional CIADIS substudy (2011-2013) 
of the ANRS CO3 Aquitaine cohort. The CIADIS score was determined with CD4 and CD8 activation (DR+), maturation (T naive, memory) and senescence (CD57+CD28-) markers 
(Duffau et al. AIDS in press): positive values represent a phenotype with high IA and IS, negative values a profile with low IA/IS and with high proportion of naive T cells. The 
association between the CIADIS score and CKD was evaluated for two separate outcomes: i) eGFR <60 mL/min/1.73m2 and ii) eGFR<90 mL/min/1.73m2. Logistic regression models 
adjusted for age, sex, tenofovir (TDF) use and non-HIV related comorbidities (diabetes, cardiovascular events, dyslipidemias, hypertension and cancer) were constructed. In a sub-
group analysis, urine protein-creatinine ratio (uPCr) >30 mg/mmol was combined with eGFR≥90 to define early kidney dysfunction.
Results: We included 849 patients with a median age of 51 years; 74% were men, 23% at CDC stage C; they were on ART for a median of 13 years, 85% of patients had an ongoing 
or previous TDF-containing regimen. eGFR was ≥90, 60-89 and <60 in 68 %, 28% and 4% of patients, respectively. The median CIADIS score was -0.1 (IQR -1.5;1.5) and increased 
significantly with decreasing kidney function (Figure). In univariable analysis: an increase of the CIADIS score was significantly associated with an eGFR<60, (OR=1.2; 95% CI 
1.0-1.5; P=0.04) and eGFR<90 (OR=1.1; 95% CI 1.0-1.2; P<0.01). After adjustment, the CIADIS score remained significantly associated with an eGFR<60 (OR=1.3; 95% CI 1.0-1.6; 
P=0.03) only. Among 221 patients with an eGFR ≥90 and available uPCr, 9% had an early kidney dysfunction. No difference in the score was found whether uPCr was ≤30 or >30 
(P=0.46).
Conclusions: Higher IA and IS levels were independently associated with advanced CKD. Although other factors may contribute to kidney damage, persisting T-cells activation 
and senescence could induce inflammation and thus play a direct role even in successfully treated patients. Follow-up continues; longitudinal analysis will allow studying the 
development of CKD according to IA/IS profiles.
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690  Soluble CD163 Predicts Incident Chronic Lung and Kidney Disease in HIV-1 Infection 
Ditte M. Kirkegaard-Klitbo1; Niels Mejer2; Troels Bygum Knudsen3; Holger J. Møller4; Søren K. Moestrup4; Susanne D. Nielsen1; Gitte Kronborg2; Thomas Benfield2 
1Rigshospitalet, Univ of Copenhagen, Copenhagen, Denmark; 2Hvidovre Hosp, Univ of Copenhagen, Hvidovre, Denmark; 3Hillerød Hosp, Univ of Copenhagen, Hillerød, Denmark; 4Aarhus Univ 
Hosp, Aarhus Nord, Denmark 
Background: Despite the success of antiretroviral therapy (ART), HIV infection is still associated with an increased risk of comorbidity compared to that of the background 
population. We recently showed that plasma soluble CD163 (sCD163), a marker of monocyte/macrophage activation, was associated with all-cause mortality. Here we 
hypothesized that elevated sCD163 may predict non-AIDS comorbidity in HIV-infected individuals.
Methods: Prospective single-center cohort study (n = 933). Plasma sCD163 was quantified at study entry in 2004/05. Comorbidity (cancer, cardiovascular disease (CVD), diabetes, 
and kidney, liver and lung diseases) was identified by ICD-10 diagnosis codes and registry linkage. Associations between sCD163 and incident comorbidity was examined using 
multivariable Cox proportional hazards models adjusted for age, sex, race, transmission category, prior comorbidity, CD4 T lymphocyte count, HIV RNA, and ART.
Results: Median age of study participants was 43 years, 72% were men, 79% were white, and 86% were on ART. At baseline, 19% had comorbidity. During 10.5 years of follow 
up, there were 360 cases of incident non-AIDS comorbidity in 330 individuals. In multivariate analysis, highest quartile sCD163 concentration was associated with incident chronic 
lung disease (adjusted hazard ratio (aHR), 3.20; 95% confidence interval (CI): 1.41 to 7.24) and incident chronic kidney disease (aHR, 8.43; 95% CI: 1.73-41.01), when compared with 
lowest quartiles. sCD163 level was not associated with incident cancer, CVD, diabetes, or liver disease.
Conclusions: These results suggest that monocyte/macrophage activation may be involved in the pathogenesis of HIV-associated lung and kidney disease. Measuring sCD163 may 
identify HIV infected patients at risk for chronic lung and kidney disease.

691  Use of Urine Biomarker-Derived Clusters to Predict CKD Risk and All-Cause Mortality 
Rebecca Scherzer1; Haiqun Lin2; Alison Abraham3; Heather Thiessen-Philbrook2; Chirag Parikh4; Mary Young5; Phyllis Tien1; Vasantha Jotwani1; Michael Shlipak1; for the Women’s 
Interagency HIV Study Investigators 
1Univ of California San Francisco, San Francisco, CA, USA; 2Yale Univ Sch of PH, New Haven, CT, USA; 3Johns Hopkins Bloomberg Sch of PH, Baltimore, MD, USA; 4Yale Univ Sch of Med, New 
Haven, CT, USA; 5Georgetown Univ Med Cntr, Washington, DC, USA 
Background: Individual urine biomarkers are associated with CKD incidence and all-cause mortality in the setting of HIV infection, but their combined utility for prediction 
remains unknown.
Methods: We measured 8 urine biomarkers in 902 HIV+ women: NAG, KIM-1, alpha 1 microglobulin (α1m), IL-18, NGAL, ACR, L-FABP, and AAG. A group-based cluster method 
classified each participant into 3 distinct clusters using the three most distinguishing markers (NAG, KIM-1, and α1m). We evaluated associations of each cluster with incident CKD 
(defined as eGFRcys<60) and all-cause mortality, adjusting for traditional and HIV-related risk factors.
Results: Over 8 years of follow-up, 177 CKD events and 128 deaths occurred.  As shown in the Table, incidence of CKD and mortality increased incrementally across the 3 clusters. 
After multivariable adjustment, cluster 3 remained associated with a nearly 3-fold risk of both outcomes compared with cluster 1. Addition of the clusters to the multivariable 
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model improved discrimination for CKD (c-statistic=0.72 to 0.76, p=0.0029), but only modestly for mortality (c=0.79 to 0.80, p=0.099). Clusters derived with all 8 markers were no 
better for discrimination than the 3-biomarker clusters.
Conclusions: For predicting incident CKD in HIV-infected women, clusters developed from three urine-based kidney disease biomarkers were as effective as a panel of eight 
biomarkers in improving CKD risk discrimination.

 

692  Differences in Urine Metabolomes With HIV Infection and Antiretroviral Drug Exposure 
Andrew J. Chetwynd1; Amanda Samarawickrama2; Alaa Abdul-Sada1; Jaime H. Vera2; Stephen G. Holt3; Martin Fisher2; Yvonne Gilleece2; Elizabeth M. Hill1  
1Univ of Sussex, Brighton, UK; 2Brighton and Sussex Hosps NHS Trust, Brighton, UK; 3Univ of Melbourne, Melbourne, Australia 
Background: Metabolomics is the analysis of small molecular weight compounds (<1000 Daltons) in biological samples. Few metabolomic studies have analysed the effect of 
combination antiretroviral therapy (cART) using urine in HIV-infected patients. We investigated the effect of cART on the urinary metabolome of HIV-infected patients.
Methods: Fasted urine samples from randomly chosen HIV-infected patients and negative controls were analysed by non-targeted metabolomics using liquid chromatography 
mass spectrometry (LC-MS). Participants were grouped into 3 groups: HIV-infected on cART, cART-naïve and HIV-negative. Principal components analysis (PCA) was used to plot 
metabolomic differences associated with HIV and cART status. A supervised modelling approach identified metabolites associated with cART. Analysis of variance was used to 
compare differences in metabolomes between groups.
Results: 89 participants (cART-naïve: 26; on cART: 50; negative: 13) were included (mean age 42.1 [SD 9.9] years, 100% male, 97.8% white). All those on cART (median CD4 525 [IQR 
403,690] cells/µL, 100% VL <40 copies/mL) were on tenofovir/emtrictabine, ritonavir and atazanavir (ATZ, n=20) or darunavir (DRV, n=30). In cART-naïve participants, median 
CD4 was 490 (IQR 395,695) cells/µL. Serum renal and liver profiles were similar between all groups, except for higher bilirubin in those on ATZ. The PCA plot showed no difference 
in metabolomes between HIV-negative and HIV-infected groups, but discriminated between those on cART (ATZ versus DRV) and naïve groups (Figure). Bile acids (cholic acid 
glucuronide, cholic acid, glycocholic acid and norcholestanehexol glucuronide), which can be markers of liver toxicity, were significantly reduced in those on cART compared to 
cART-naïve (p<0.05) indicating potential disruption of bile acid transporter mechanisms in the kidney/liver. The nucleoside 5-deoxy-5(methylthio)adenosine, involved in cell 
apoptosis, was significantly reduced in both cART groups (p<0.05), suggesting that cART may be effective in reducing HIV-induced CD4 cell apoptosis.
Conclusions: This to our knowledge is the first urinary trace metabolomic study in HIV infection. There were significant differences between the urine metabolome of those 
on protease inhibitor-based cART compared with cART-naïve and negative groups. Changes in urine metabolomes associated with cART may be useful in monitoring toxicity or 
adherence. Further work is needed to assess the clinical utility of metabolomics in HIV-infected patients.

 

693  Early Markers of Renal Dysfunction Among Cocaine Users With HIV and HCV Infection 
Edana Cassol1; Vikas Misra2; Shibani S. Mukerji3; Susan Morgello4; Gregory D. Kirk5; Shruti H. Mehta5; Dana Gabuzda2  
1Carleton Univ, Ottawa, ON, Canada; 2Dana-Farber Cancer Inst, Boston, MA, USA; 3Massachusetts General Hosp, Boston, MA, USA; 4Mount Sinai Sch of Med, New York, NY, USA; 5Johns Hopkins 
Univ, Baltimore, MD, USA 
Background: Cocaine use is associated with increased kidney and cardiovascular disease in the general population, but its effects on these comorbidities in people with HIV and 
HCV infection are not well characterized.
Methods: Case-control study to examine effects of cocaine use on plasma metabolite profiles in relation to comorbidities in 104 subjects in 3 cohorts; cocaine users (mainly crack 
cocaine) matched to controls for demographics, HIV serostatus, ART use, CD4 counts, plasma HIV viral load (VL) (n=38 HIV-negative from ALIVE and Bioreclamation, n=36 HIV+ 
IVDU from ALIVE [77% on ART], n=30 HIV+ from NNTC and CHARTER [100% on ART]; 52% cocaine users, 60% HCV+ (ALIVE subjects were HCV aviremic), 76% with VL <400 cps/ml. 
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Metabolomics was performed by LC/MS/MS and GC/MS. Integrative analysis of metabolite, laboratory, and clinical data used Metaboanalyst and R. Multivariate logistic regression 
was done in SAS.
Results: Participants were predominantly male, black, with high prevalence of HCV (60%, 75%, and 60%, respectively) and renal dysfunction (40% had estimated GFR (eGFR) 
<90). Of >300 metabolites detected, 15 distinguished cocaine users from controls in HIV- and HIV+ cohorts, mapping to oxidative stress, altered tryptophan catabolism, 
phenylalanine/tyrosine/dopamine, and linoleic acid metabolism (p<0.05, FDR<0.10). Metabolites altered in cocaine users included uremic solutes indicative of early renal 
dysfunction, which correlated inversely with eGFR (c-glycosyl-tryptophan [c-glyTrp], pseudouridine, N6-carbamoyl-threonine, kynurenine, N-acetylated amino acids; p<0.05). 
Heme, a pro-oxidant with inflammatory and nephrotoxic activity, and kynurenine:tryptophan ratio (marker of tryptophan catabolism associated with immune activation) were 
also elevated. AUROC identified c-glyTrp and pseudouridine as uremic solutes with good classification power for eGFR <90 vs >90 (AUROC c-glyTrp single marker 83%; c-glyTrp 
combined with serum creatinine 95% vs 92% for creatinine alone; n=95). Cocaine use was associated with eGFR <90 in logistic models adjusted for older age, race, HIV, and HCV 
(OR 3.4, CI 1.3-8.7; p=0.01) and HCV status modified this association (OR 6.1, CI 1.6-23.6; p<0.01).
Conclusions: Cocaine use is associated with early markers of renal dysfunction in HIV and HCV infection. Tryptophan catabolism, oxidative stress, and pro-oxidant and nephrotoxic 
effects of circulating heme may contribute to mechanisms involved in cocaine-associated comorbidities that are augmented by these viral infections.

694  Bone Loss With Antiretroviral Therapy Is Associated With Phosphaturia 
Robert Kalayjian1; Jeffrey Albert2; Serge Cremers3; Karin Klingman4; Carl Fichtenbaum5; Joseph J. Eron6; Todd T. Brown7; Babafemi Taiwo8; for the AIDS Clinical Trials Group Protocol 
Team A5303  
1MetroHlth Med Cntr, Cleveland, OH, USA; 2Case Western Reserve Univ, Cleveland, OH, USA; 3Columbia Univ, New York, NY, USA; 4NIAID, NIH, Bethesda, MD, USA; 5Univ of Cincinnati, Cincinnati, 
OH, USA; 6Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA; 7Johns Hopkins Univ, Baltimore, MD, USA; 8Feinberg Sch of Med, Northwestern Univ, Chicago, IL, USA 
Background: Initial antiretroviral therapy (ART) is associated with bone mineral density (BMD) loss. ACTG A5303, a randomized trial of initial tenofovir disoproxil fumarate (TDF) 
vs maraviroc (MVC)-containing ART over 48 weeks showed greater bone loss with TDF, consistent with known bone effects of TDF. The mechanisms of TDF-associated bone loss are 
not known, but urinary phosphate wasting from TDF-induced renal tubulopathy may contribute to this loss.
Objective: To examine associations between phosphaturia and changes in BMD in ACTG A5303
Methods: The contributions of phosphaturia to changes in hip or spine BMD (based on dual energy x-ray absorptiometry) from baseline to week 48 were assessed using 
multivariable linear regression in subjects with complete data through week 48. Phosphaturia was estimated by calculating the area under the curve of the fractional excretion of 
phosphorus at weeks 0, 4, 24 & 48 (FEP-AUC). Adjusting variables included age, sex, race/ethnicity, BMI, week 48 viral load & changes in CD4 from baseline to week 48.
Results: Among the 163 participants included in this analysis, 15 (9%) were women. Women were significantly older than men (med age 41 vs 33 yrs; P=0.01).  The mean FEP-AUC 
over 48 weeks was similar between women and men (9.8 vs 10.5%, respectively; P=0.7) but tended to be higher in women and men who were randomized to TDF vs MVC (10.8 
vs 10.0%, P=0.07). Higher FEP-AUC was associated with significantly more bone in loss in spine but not hip, which was evident mainly in women (P=0.04  for interactions with 
sex). Each 10% average FEP increase over 48 weeks was associated with BMDspine loss of -14.9% [95%CI;-15.4,-14.3%] in women, but only -0.9% [-4.7, 2.8%] in men. The significant 
differences between treatment arms persisted in these models, however, so the effect of TDF on BMD was only slightly attenuated by inclusion of FEP-AUC in the models, from 
-1.7% [-2.9,-0.5%] to -1.6% [-2.9,-0.5%] in BMDspine loss with TDF vs MVC.
Conclusions: Phosphaturia was associated with bone loss with the initiation of either TDF or MVC over 48 weeks, that was evident primarily in women. The detrimental bone 
effects of TDF were not explained by phosphaturia, however.

695LB  Immunologic Effects of Maraviroc vs Tenofovir and Associations With Bone Loss 
Ellen S. Chan1; Paria Mirmonsef2; Todd T. Brown3; Alan L. Landay4; Ighovwerha Ofotokun5; M. N. Weitzmann5; Jeff Martinson2; Jill Plants2; Heather J. Ribaudo6; Babafemi Taiwo7  
1Harvard Univ, Boston, MA, USA; 2Rush Univ Med Cntr, Chicago, IL, USA; 3Johns Hopkins Univ, Baltimore, MD, USA; 4Rush Univ, Chicago, IL, USA; 5Emory Univ Sch of Med, Atlanta, GA, USA; 
6Harvard Sch of PH, Boston, MA, USA; 7Feinberg Sch of Med, Northwestern Univ, Chicago, IL, USA 
Background: The anti-inflammatory and immune modulating effects of maraviroc (MVC) and their hypothetical clinical associations are unclear. We compared immune 
biomarker changes with MVC vs. tenofovir disoproxil fumarate (TDF) in ACTG A5303 where MVC led to less bone loss than TDF in initial ART.
Methods: A5303 was a 48 week double-blind, placebo-controlled trial conducted in the US. Participants were HIV-1-infected, ART- naïve with viral load (VL)>1000 c/mL, R5 
tropism on Trofile, and were randomized 1:1 to MVC 150mg or TDF 300mg QD, stratified by VL< and ≥100,000 c/mL and age < and ≥30 yrs. All participants received darunavir 
800mg, ritonavir 100mg, and emtricitabine 200mg QD. A total of 32 biomarkers were assayed at weeks 0 and 48, including soluble biomarkers measured by ELISA, CD4/CD8 counts, 
activated (CD38/HLA-DR) and senescent (CD28/CD57) T-cells, monocytes (CD14/CD16), B cells and NK cells. Hip BMD was determined using DXA scans at weeks 0 and 48. Analyses 
were as-treated. Wilcoxon signed-rank tests evaluated within group differences. Stratified Wilcoxon rank sum tests evaluated differences between treatment groups stratified by 
age stratum. Spearman correlations evaluated associations between %change in BMD and biomarkers. All tests were 2-sided and conservatively interpreted at 0.5% significance 
level.
Results: There were 230 participants in the as-treated population (MVC=119; TDF=111): 9% female; median age 33 yrs, 44% White, 31% Black, 22% Hispanic; median VL 4.5 log10 
c/mL. The MVC group had greater increases in CD4 count, smaller decreases in CD8 count, and smaller increases in CD4:CD8 ratio observed over 48 weeks compared to the TDF 
group (Table 1). There were significant declines in all soluble biomarkers except for IL-6 and sCD14 where the declines were apparent only in MVC group. No evidence of differences 
between treatment groups was found in changes in soluble or cellular biomarkers (p>0.10). Significant associations between hip BMD %change and soluble/cellular biomarkers 
were not found in either group, except for a marginal negative association with %change in IL-6 (r=-0.23, p=0.016) found in TDF but not MVC group.
Conclusions: Initiating ART with MVC compared to TDF in A5303 resulted in greater increase in CD4 count and smaller decline in CD8 count, but less rise in CD4:CD8 ratio. Changes 
in soluble or cellular biomarkers of inflammation and immune activation were not different between MVC and TDF groups. A consistent immunologic driver to differential bone 
loss was not seen.

Poster Abstracts



CROI 2016 289

Poster Abstracts Abstract Listing

 

696  TDF and Quantitative Ultrasound Bone Density in African Patients on Second-Line ART 
Firmin N. Kabore1; Sabrina Eymard-Duvernay2; Amandine Cournil3; Jacques Zoungrana4; Assane Diouf5; Arsène Héma4; Laura Ciaffi6; Eric Delaporte3 
1CHU Sourô Sanou, Bobo Dioulasso, Burkina Faso; 2INSERM, Montpellier, France; 3UMI 233-IRD/U1175-INSERM/Montpellier Univ, Montpellier, France; 4CHU Sourô Sanou, Bobo-Dioulasso, 
Burkina Faso; 5Cheikh Anta Diop Univ, Dakar, Senegal; 6IRD, Site ANRS Cameroun, Yaoundé, Cameroon 
Background: Several reports indicated that HIV-1 infected people have lower bone mineral density (BMD) than 
general population, independently of traditional osteoporosis risk factors. TDF-including regimens have been 
associated with greater loss of BMD than other regimens. 
Objective: To identify low bone mineral density associated factors in African patients on a protease inhibitor (PI)-
based second line antiretroviral treatment (ART).
Methods: It is a sub-study (ANRS 12250) of a multicenter randomized phase 3 trial that compared efficacy and 
safety of three second line combinations in Africa (ANRS 12169). Patients from Bobo-Dioulasso (Burkina Faso), 
Yaounde (Cameroun) and Dakar (Senegal) were randomized to receive either TDF/FTC/LPVr, ABC/ddI/LPVr or TDF/
FTC/DRVr. The BMD was assessed by calcaneum quantitative ultrasound (Achilles, GE Healthcare) at baseline and 
every 6 months. Stiffness index was used to evaluate BMD and associated factors were determined by multiple linear 
regressions. Mixed models with random effects were used to determine associated factors during the follow-up.
Results: Out of 228 patients, 158 (69%) were included in Yaounde and 168 (74%) were women. At baseline, mean 
age was 40 ± 10 years, mean T-CD4 counts was 218 ± 139 cells/µl and mean viral load, 4.5 ± 0.7 log/ml. The mean 
duration of the first line ART was 55 ± 24 months and the mean baseline stiffness index was 103 ± 22. Independent 
factors associated with baseline BMD were sex (β=-10.57 [-17.90,-3.23] for women), age (β=-0.87 [-1.24,-0.50] 
per year), body mass index (BMI) (β=+0.80 [-0.07,1.52] per unit of BMI) and study site (β=+12.81 [6.48,19.14] 
for Yaounde). After 24 months of second line therapy, a reduction of 7.3% of mean stiffness index was observed, 
compared to baseline. The factors associated with BMD during the follow-up were similar to those found at baseline 
(table). Exposure to TDF or to LPV was not associated with greater loss of BMD over time.
Conclusions: BMD decreases after second line ART initiation in African patients independently of TDF or LPV 
exposition. Factors associated with BMD were age, sex, baseline BMI, study site and time of follow up.

 

697  Bone-Mineral Density After Switching to ATV/r+3TC: A Substudy of the AtLaS-M Trial 
Alessandro D’Avino1; Andrea De Luca2; Anna Pia Lassandro1; Nicoletta Ciccarelli3; Francesca Lombardi4; Massimo Giuliani5; Adriano Lazzarin6; Massimiliano Fabbiani4; Simona Di 
Giambenedetto4; Roberto Cauda4 
1Inst of Clinical Infectious Diseases -Università Cattolica del Sacro Cuore, Rome, Italy; 2Univ of Siena, Siena, Italy; 3Catholic Univ, Rome, Italy; 4Inst of Clinical Infectious Diseases, Catholic Univ 
of Sacred Heart, Rome, Italy; 5San Gallicano Dermatological Inst, IRCCS, Rome, Italy; 6Vita-Salute Univ, San Raffaele Scientific Inst, Milan, Italy 
Background: AtLaS-M is a randomized multi-center trial showing superior efficacy and safety of treatment simplification to a dual regimen with ATV/r + 3TC (dual therapy, DT) as 
compared to continuing ATV/r+2NRTI (triple therapy, TT) in virologically suppressed HIV+ patients. Here, we report data of Bone Mineral Density (BMD) and Body Fat Distribution 
at 48 Weeks. 
Methods: BMD at femoral neck and lumbar spine and body fat distribution as measured by DEXA and bio-markers of bone turnover were measured at baseline and 48w. Student 
t-test was used to compare means and multivariate regression to assess predictors of mean changes at 48 weeks
Results: 106 randomized patients were included in this sub-study, 60 from the DT and 46 from the TT arm. 82.1% were male, the most frequent risk factor was MSM contacts 
(50%), median age was 47 y (IQR 38-51), median BMI 24.1 kg/cm2 (22.2-26), 49.1% were smokers, 88.9% were on a tenofovir-containing NRTI backbone with a median time of 
HAART exposure of 1.99 years (1.32-4.93). At BL, 62.3% of pts had a low BMD in any district and 68.8% a pathological Vitamin D level. No baseline difference was found between 
arms. At 48w, in the DT arm, BMD of the femoral neck showed a significant increase (mean change +1.93% p=0.002), while in the TT arm no significant modification was observed 
(mean change -1.13%; mean difference in change 3,06% p=0.01). DT arm also improved lumbar spine BMD at 48W (+0.53% p=0.21) while TT arm worsened (-1.3% p=0.14). Pts 
randomized to DT, showed a significant reduction of PTH (-9.3 vs +1.9 ng/L in TT, mean difference in change -5.9 ng/L p=0.002) and osteocalcin levels (-7.2 vs -1.3 ng/ml in TT; 
mean difference in change -5.92 ng/ml p<0.001) at 48w. Body fat distribution did not show changes within and between groups. At multivariate logistic regression, pts losing BMI 
had a lower probability to gain lumbar spine BMD at 48w (OR 0.72 95%CI 0.54-0.97, p=0.03), while pts with osteopenia at BL as compared to those with osteoporosis were more 
likely to improve (OR 2.96 95%CI 1.18-7.44 p=0.02). Remarkably, BMD gain at femoral neck observed in pts receiving DT was independent from their baseline NRTI backbone type.
Conclusions: In virologically controlled pts on ATV/r+2NRTI, a switch to DT with ATV/r+3TC was associated with significant improvements in BMD and markers of bone turnover 
after one year. Early diagnosis of BMD loss seems crucial since pts with osteoporosis benefit less from switch to DT as compared to those with a less advanced condition.
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698  Osteoporosis and Fractures in HIV-Infected Adults: Who Is Afraid of the Lumbar Spine? 
Linda A. Battalora1; Kate Buchacz2; Carl Armon3; John Hammer4; Joan S. Chmiel5; John R. Spear1; John T. Brooks2; Benjamin Young6; Edgar T. Overton7; for the HIV Outpatient Study 
(HOPS) and SUN Study Investigators 
1Colorado Sch of Mines, Golden, CO, USA; 2CDC, Atlanta, GA, USA; 3Cerner Corporation, Kansas City, MO, USA; 4Denver Infectious Disease Consultants, Denver, CO, USA; 5Feinberg Sch of Med, 
Northwestern Univ, Chicago, IL, USA; 6Internatonal Association of Providers of AIDS Care, Washington, DC, USA; 7Univ of Alabama at Birmingham, Birmingham, AL, USA 
Background: Although the World Health Organization recommends determining osteoporosis based on the bone mineral density (BMD) of the femoral neck, there are limited 
data comparing rates of osteoporosis based on assessment of the femoral neck versus lumbar spine among HIV-infected adults.
Methods: We analyzed available dual energy X-ray absorptiometry (DXA) values of the hip (left femoral neck) and lumbar spine (L1-L4) and clinical data collected prospectively 
during 2004-2012 from two CDC-sponsored HIV cohort studies, the HOPS and the SUN Study. We identified patients with low BMD (osteopenia or osteoporosis, defined by T-scores 
of -1.0 to >-2.5, and ≤-2.5, respectively), at the femoral neck, lumbar spine, or both anatomical sites. Cox proportional hazards models were used to determine factors associated 
with incident fracture using femoral neck, lumbar BMD, or both sites to determine osteoporosis.
Results: Characteristics of 1000 patients with both femoral neck and lumbar spine BMD 
values were: median age 43 years (interquartile range [IQR] 36-49), 83% male, 67% non-
Hispanic white, median CD4+ cell count [CD4] 461 cells/mm3 [IQR 312-659]). During 4066 
person-years (py) of observation after DXA during study, there were 85 incident fractures 
(20.9 per 1000py) including 22 fragility fractures (5.4 per 1000py). Prevalences of osteopenia 
and osteoporosis at the femoral neck only, lumbar spine only, and using the lower of the two 
BMD values were 35.5%, 30.6% and 44.0% and 3.7%, 7.1% and 8.4%, respectively. Among 71 
patients with lumbar spine osteoporosis, 24 also had femoral neck osteoporosis. There was 
a direct linear association between femoral neck and lumbar spine BMD (Figure). Analyses 
of risk for fracture that defined osteoporosis based on using femoral neck BMD only, lumbar 
spine BMD only, and the lower of the two BMD values, respectively, identified the same risk 
factors: being a current or former tobacco smoker (aHR 1.64, 1.61 and 1.61, all P < 0.05) and 
the presence of osteoporosis (aHR 4.10, 3.17 and 3.01, all P < 0.001).
Conclusions: In a large convenience sample of U.S. HIV-infected adults, adding lumbar spine 
data to osteoporosis assessment more than doubled diagnoses made with femoral neck data 
alone. Utilizing both anatomical sites expands the opportunity to identify persons at risk for 
fragility fractures and to intervene with therapies and recommend lifestyle changes to prevent 
fractures.

699  Fractures Occur at a Younger Age in HIV+ Men in the Multicenter AIDS Cohort Study 
Anda R. Gonciulea1; Ruibin Wang2; Keri N. Althoff2; Frank J. Palella3; Jordan Lake4; Lawrence Kingsley5; Todd T. Brown6 
1Johns Hopkins Univ Sch of Med, Baltimore, MD, USA; 2Johns Hopkins Bloomberg Sch of PH, Baltimore, MD, USA; 3Northwestern Univ, Chicago, IL, USA; 4David Geffen Sch of Med at Univ of 
California Los Angeles, Los Angeles, CA, USA; 5Univ of Pittsburgh, Pittsburgh, PA, USA; 6Johns Hopkins Univ, Baltimore, MD, USA 
Background: Current guidelines recommend osteoporosis screening for HIV-infected men > 50 years old, but fracture data supporting this recommendation are limited. 
Methods: Between 1984 and 2014, self-reported bone fractures were ascertained at semi-annual visits in 1302 HIV-infected and 1302 HIV-uninfected men over age 40. The study 
outcomes were: 1) all fractures (excluding fractures of skull, face, digits) 2) fragility fractures (fractures of vertebral column, femur, wrist, humerus). Incidence rates per 1000 
person-years (py), adjusted incident rate ratios (aIRR) and 95% confidence intervals [,] were estimated using Poisson regression with an interaction term for age (40-49, 50-59, 
≥60 years) and HIV serostatus. Additional covariates included were race, body mass index (BMI), hypertension, diabetes, hepatitis C-coinfection, estimated glomerular filtration 
rate (eGFR), current smoking and alcohol use.
Results: At index visit, HIV-infected and uninfected men were similar by age (median 40 years), BMI (median 25 kg/m2), eGFR (median 103 vs 99 mL/min/1.73 m2), alcohol use, 
presence of diabetes or hypertension. HIV-infected men were more likely to be hepatitis C virus infected (10% vs 6%, p<0.001), smokers (38% vs 31%, p<0.001) and non-white 
(41% vs 27%, p<0.001). Among HIV-infected men, fracture incidence rate was higher in 50-59 year-olds (yo) (IR=17.5 [14.2, 21.5]) compared to 40-49 yo (IR=8.3 [6.4, 10.6]), 
but was similar among uninfected men aged 50-59 yo (IR=8.7 [6.8, 11.1]) and 40-49 yo (IR=8.4 [6.6, 10.6]) (Figure). Compared to younger (age 40-49) uninfected men, 50-59 yo 
HIV-uninfected men had a similar rate (aIRR=1.02 [0.72, 1.44]) whereas ≥60 yo HIV-uninfected men had higher rate (aIRR=1.84 [1.29, 2.63]). Among HIV-infected men, the rate of 
incident fracture among 40-49 yo was similar to that observed among similarly aged HIV-uninfected men (aIRR=0.99 [0.7, 1.4]), but increased in 50-59 yo men (aIRR=1.99 [1.44, 
2.74]) and ≥60 yo men (aIRR=1.88 [1.17, 3.01]). The incidence rate for osteoporotic fractures showed similar trends. Of all covariates, hypertension was consistently associated with 
an increased rate of all fractures (aIRR=1.33 [1.04, 1.71]).
Conclusions: Bone fracture incidence increased with age among HIV-infected and uninfected men but was higher among HIV-infected men. A significant fracture increase was 
found among 50-59 yo HIV-infected men, highlighting the importance of osteoporosis screening in HIV infected men above the age of 50. 
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700  Racial Differences in Bioavailable Vitamin D With Supplementation: ACTG A5280 
Michael T. Yin1; Ellen S. Chan2; Todd T. Brown3; Pablo Tebas4; Grace A. McComsey5; Kathy Melbourne6; Royce Hardin7; Heather J. Ribaudo8; Edgar T. Overton9; for the ACTG 5280 Study 
Team  
1Columbia Univ Med Cntr, New York, NY, USA; 2Harvard Univ, Boston, MA, USA; 3Johns Hopkins Univ, Baltimore, MD, USA; 4Univ of Pennsylvania, Philadelphia, PA, USA; 5Case Western 
Reserve Univ, Cleveland, OH, USA; 6Gilead Scis, Inc, Foster City, CA, USA; 7Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA; 8Harvard Sch of PH, Boston, MA, USA; 9Univ of Alabama at 
Birmingham, Birmingham, AL, USA 
Background: Vitamin D and calcium (VitD/Ca) supplementation prevents bone loss after ART initiation for both blacks and non-black HIV-infected individuals despite racial 
differences in vitamin D levels. Low levels of total 25-hydroxyvitamin D (25OHD) are common among black, but bioavailable 25OHD may be preserved since vitamin D binding 
protein (VDBP) levels are also lower in blacks. 
Methods: ACTG A5280 is a 48-week, randomized, double-blind, placebo-controlled study evaluating the effect of vitamin D3 (4000 IU/day) and calcium carbonate (1000 mg/
day) supplementation in HIV-infected participants initiating ART with efavirenz/emtricitabine/tenofovir DF. In this secondary analysis, total 25OHD (D2 and D3), VDBP, estimated 
bioavailable 25OHD, and parathyroid hormone (PTH) levels were assessed at baseline and 48 weeks. Wilcoxon signed-rank tests and Wilcoxon rank sum tests were used to test 
change within and differences between race groups (black vs non-black), respectively. 
Results: Of 165 eligible participants enrolled, 129 participants (40 blacks and 89 non-blacks) had calciotropic hormone data at baseline and 48 weeks. At baseline, blacks had 
lower total 25OHD [median (Q1,Q3) 22.6 (15.8, 26.9)  vs. 31.1 (23.1, 38.8) ng/ml, p<0.001] and VDBP [125.6 (79.0, 264.0)  vs. 289.6 (207.7, 393.2) ug/ml, p<0.001] but higher 
bioavailable 25OHD [2.9 (1.5, 5.2)  vs. 2.0  (1.5, 3.0) ng/ml, p=0.022], and similar PTH levels than non-blacks. In the placebo arm, VDBP and PTH levels increased similarly over 48 
weeks in blacks and non-blacks, but total and bioavailable 25OHD levels remained unchanged (Table). In the VitD/Ca arm, bioavailable 25OHD increased more in blacks than non-
blacks (median 3.9 vs. 1.1ng/mL, p<0.001), but change in VDBP did not differ between race groups . VitD/Ca prevented the expected PTH increase after ART; the effect appeared to 
be greater in blacks than non-blacks but did not reach statistical significance (p=0.11).
Conclusions: Despite a total 25OHD in the insufficient range (median <30ng/ml), black HIV-infected individuals had higher bioavailable 25OHD at baseline, and greater increases 
in bioavailable 25OHD with VitD/Ca supplementation than non-blacks. In addition, VitD/Ca may prevent rise in PTH more in blacks than non-blacks. Measurement of bioavailable 
25OHD may help to elucidate racial differences in calciotropic hormone physiology.

 

701  Blood Microbiome in Treatment-Naive HIV-1-Infected Persons Developing Hyperglycemia Under ART 
Jacques Amar1; Mathilde Ghislain2; Corinne Vigouroux3; Jacqueline Capeau4; Cecile Goujard5; Beverley Balkau2; Jean Philippe Bastard3; Laurence Meyer6; Pierre Delobel7  
1INSERM 1048, Toulouse, France; 2INSERM, UMR-S 1018, Paris, France; 3Sorbonne Univs, Paris, France; 4INSERM UMR-S 938, CDR Saint-Antoine, Paris, France; 5INSERM, UMR-S 1018, CESP, 
Paris, France; 6INSERM, CESP U1018, Le Kremlin-Bicêtre, France; 7CHU Toulouse, Toulouse, France 
Background: Increased bacterial translocation from the gut lumen into the bloodstream has been reported in HIV-1-infected persons. To investigate the role of bacterial 
translocation on the onset of metabolic diseases, we studied the relationship between the blood microbiome and the occurrence of hyperglycemia in HIV-1-infected persons before 
antiretroviral (ART) initiation and after 2 years on ART.
Methods: We carried out a nested case control study in naive HIV-1-infected persons with normal glucose levels at initiation of ART in the ANRS COPANA cohort. We compared 37 
patients (43 years; range 38-51) who developed type 2 diabetes or impaired fasting plasma glucose (>5.6mmol/L) and 102 controls (35 years; range 29-44) with normal glucose 
values during the follow-up. Patients and controls were matched according to age, sex, type of ART and duration of follow-up. The median duration of follow-up was 24 months 
(range 13-35). At baseline, the blood microbiome was assessed using 16S targeted metagenomics sequencing (VAIOMER SA, Labège). Plasma adipokines (adiponectin, leptin) and 
inflammatory markers (C-reactive protein, I-FABP, lipoprotein binding protein, sCD163, sCD14, IL-1RA) concentrations were assessed.
Results: We observed a higher proportion of taxa belonging to the class Clostridia, the order Clostridiales the family Clostridiadaceae and the genus Clostridium sensu stricto in 
cases as compared with controls (table). However no significant differences were observed in inflammatory markers and adipokines between the two groups. p-value are from 
rank sum Wilcoxon test or Mc Nemar test
Conclusions: Interestingly, it has been shown (PMID:23023125/Nature 2012) that the proportion of the class Clostridia in the gut is associated with type 2 diabetes. We propose 
that bacterial translocation of the class Clostridia may play a role in the onset of hyperglycemia in HIV-1-infected patients.

cases control P-value
relative abundance % Median Mean Q1 Q3 Median Mean Q1 Q3
class/clostridia 3.512 5.587 1.452 6.498 0.029 1.897 0.015 2.2606 0.001
order/clostridiales 3.512 5.587 1.452 6.498 0.029 1.896 0.015 2.2605 0.001
family/clostridiadaceae 10.782 10.782 6.490 15.075 0.020 0.501 0.0126 1.1555 0.030
genus/clostridium sensu stricto 10.601 10.601 6.375 14.827 0.02 0.499 0.0126 1.1555 0.030
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703  Incidence and Risk Factors for Overweight and Obesity After Initiation of ART 
Alexander Kintu1; Enju Liu2; Till Bärnighausen1; Donna Spiegelman3; Wafaie W. Fawzi1; for the Alex Kintu, Enju Liu, Till Baernighausen, Donna Spiegelman, Wafaie Fawzi  
1Harvard Sch of PH, Boston, MA, USA; 2Harvard T.H. Chan Sch of PH, Boston, MA, USA; 3Harvard Unviersity, Boston, MA, USA 
Background: The scaling up of HIV treatment services in sub-Saharan Africa has resulted in a large increase in the number of people currently receiving antiretroviral therapy 
(ART) in this region. Increased ART coverage in-turn has enabled more patients to survive to ages that have been associated with a higher prevalence of NCDs, including overweight 
and obesity. To our Knowledge, no study has previously assessed risk factors for these two outcomes in a sub-Saharan population. 
The objective of this study therefore was to describe the incidence of overweight and obesity after ART intiation and to explore risk factors for these two outcomes in patients 
receiving care in Dar-es-Salam, Tanzania .
Methods: We used cox proportional hazards models to investigate risk factors of incident overweight and obesity after ART initiation.
Results: 13,172 (26%) patients became overweight [median follow-up of  0.8 years, interquartile range (IQR): 0.2-2.4 years], and 6996 (11%) patients became obese [median 
follow-up 1.3 years, IQR: 0.3-3.3-y years]. The incidence rate of obesity was 6.0 per 100 person-years (95% C.I: 5.9-6.1). In multivariate analyses, female sex, being married, later 
year of ART initiation, higher baseline BMI and high adherence were all associated with increased risk for overweight and obesity. Being on an Efavirenz based regimen was 
associated with a 16% increased risk for obesity as compared to being on a Nevirapine based regimen (RR: 1.16, 95% C.I: 1.07-1.25). Patients on Stavudine containing regimen had 
higher risk for obesity as compared to those on Zidovudine containing regimen (RR: 1.09, 95% C.I: 1.01-1.18).
Conclusions: Overweight and  obesity are increasingly becoming common outcomes after ART initiation in this sub-Saharan population. Long-term follow up of HIV patients will 
require regular screening and targeted interventions for patients with specific risk factors for these two outcomes.

704  Measurement of Abdominal Fat Changes in HIV-Infected Individuals Initiating Therapy 
Priya Bhagwat1; Ighovwerha Ofotokun2; Grace A. McComsey3; Todd T. Brown4; Carlee B. Moser5; Heather J. Ribaudo5; Catherine A. Sugar1; Judith S. Currier6  
1Univ of California Los Angeles Sch of PH, Los Angeles, CA, USA; 2Emory Univ Sch of Med, Atlanta, GA, USA; 3Case Western Reserve Univ, Cleveland, OH, USA; 4Johns Hopkins Univ, Baltimore, 
MD, USA; 5Harvard Sch of PH, Boston, MA, USA; 6David Geffen Sch of Med at Univ of California Los Angeles, Los Angeles, CA, USA 
Background: Visceral adipose tissue (VAT) accumulation remains common with contemporary HIV treatment and may be an important cardiovascular disease (CVD) risk factor. 
We examined whether changes in waist circumference and self-reported fat gain are valid methods of estimating change in abdominal fat for those initiating antiretroviral therapy 
(ART).
Methods: Prospectively collected data from A5257, a treatment initiation study, and its metabolic substudy, A5260s, were used for this analysis. ART-naïve HIV-infected 
participants were randomized to one of three ART regimens. Objective changes in abdominal CT-measured VAT and total adipose tissue (TAT) and DXA-measured trunk fat were 
tested for association with measured waist circumference changes (by Spearman correlation) and categories of self-reported abdominal fat changes (by regression modeling) 
between entry and week 96. General linear models compared waist circumference and self-reported fat changes.
Results: The study population (N=328) was predominantly male (90%) and white non-Hispanic (44%) with a median age of 36 years and BMI of 25 kg/m2. Waist circumference 
changes between entry and week 96 ranged from -19.2 cm to 38.4 cm (N=287). At week 96, 53% indicated “Lost/No Change”, 39% “Gained Some/Somewhat Larger”, and 
8% “Gained A Lot/Much Larger” as their self-reported changes in abdominal fat (N=295). Trunk fat, VAT, and TAT changes differed between the self-reported groups (ANOVA 
p<0.0001), and the ordering of the groups was as expected. A strong correlation was found between waist circumference changes and CT and DXA changes (trunk fat: ρ=0.70, 
p<0.0001; VAT: ρ=0.52, p<0.0001; TAT: ρ=0.66, p<0.0001). While waist circumference changes explained a greater proportion of the variation of VAT, TAT, and trunk fat, self-
reported fat change still explained a significant proportion of these fat measures after controlling for waist circumference (p<0.05).
Conclusions: After initiation of ART, changes in self-reported abdominal fat and measurements of waist circumference each correlated directly with imaging-derived measures of 
abdominal fat. These simple measures can be used as reliable, affordable tools for central body fat assessment.

705  Metabolic Alterations and Physical Function in Older HIV-Infected Adults 
Mehri McKellar; James Bain; Olga Ilkayeva; Michael Muehlbauer; Thomas O’Connell; Robert Stevens; Miriam Morey; Carl Pieper; William Kraus; Kim Huffman  
Duke Univ, Durham, NC, USA 
Background: HIV-infected older persons have accelerated rates of physical function decline compared to HIV-uninfected persons of similar age and gender. The biological 
mechanisms for this are not well-understood but may include disordered metabolism. To identify possible metabolic perturbations, we conducted metabolic profiling in a cohort 
of older HIV-infected patients on antiretroviral therapy (ART) who had completed physical performance measures.
Methods: Physical performance testing (8-foot walk, grip strength, 30-second chair stand, and 6-minute walk) was performed in 117 HIV-infected older persons (>50 years 
old) on ART with undetectable HIV-1 viral loads in the Duke HIV Clinic, in Durham, NC. Targeted metabolic profiling of acylcarnitines and amino acids was conducted using mass 
spectrometry on plasma collected at time of physical performance testing. Metabolites were then correlated with physical performance and a comorbidity index (1 low – 5 high) 
using Spearman’s Rank Correlation Coefficient.
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Results: 117 participants were enrolled (mean age 60.3 years; 70% male, 59% black, 38% white, non-Hispanic; mean BMI 28.6 kg/m2; mean length of time since diagnosis 15.3 
years, mean current CD4 count 691 cells/mm3). Results from all 4 physical performance tests showed significantly impaired performance when compared to normal reference 
ranges for HIV-uninfected adults matched by age and gender.
Short-chain acylcarnitines, including odd chain length dicarboxyls representing incomplete oxidation products of amino acid metabolism, were negatively associated with 8-foot 
walk speed and positively associated with the co-morbidity index. C18 acylcarnitines were positively associated with several functional measures, including the 30-second chair 
stand, 6-minute walk and 8-foot walk speed. Long-chain dicarboxyl acylcarnitines were positively associated with the co-morbidity index. The amino acids serine and methionine 
were negatively associated with the co-morbidity index.
Conclusions: Older HIV-infected persons have diminished physical performance compared to HIV-uninfected controls. Individual metabolites appear to be associated with 
impaired physical performance and a higher comorbidity index, including the dicarboxyl short and long chain acylcarnitines which have been associated with excess mortality in 
other populations. Further study will be required to assess the significance of these associations.

706  Superior Glucose Tolerance and Metabolite Profiles in Women vs Men on Long-term ART 
John R. Koethe1; Cathy Jenkins2; Chris Petucci3; Jeffrey Culver3; Bryan E. Shepherd4; Spyros A. Kalams1; Timothy R. Sterling1 
1Vanderbilt Univ Sch of Med, Nashville, TN, USA; 2Vanderbilt Univ, Nashville, TN, USA; 3Sanford Burnham Prebys Metabolomics Core at the Southeast Cntr for Integrated Metabolomics, 
Gainesville, FL, USA; 4Vanderbilt Inst for Global Hlth, Nashville, TN, USA 
Background: HIV-infected men on antiretroviral therapy (ART) are at higher risk of incident diabetes mellitus compared to women in some epidemiologic studies. We used a 
metabolomics approach to determine whether a sex difference in plasma amino acids, acylcarnitines, and organic acids predictive of diabetes and impaired energy metabolism is 
present in healthy, HIV-infected males versus females on the same ART regimen with long-term virologic suppression.
Methods: We enrolled 70 HIV patients (43% female) on efavirenz, tenofovir, and emtricitabine (Atripla) with HIV-1 RNA <50 copies/mL for over 2 years, a CD4+ count >350 cells/
µL, and no history of diabetes, cardiovascular disease, statin use, or heavy alcohol use. Hemoglobin A1c (HbA1c) and homeostatic model assessment 2 (HOMA2) fasting insulin 
sensitivity were measured. Liquid chromatography/mass spectrometry was used to quantitate fasting plasma branched chain and aromatic amino acids (isoleucine, leucine, valine, 
phenylalanine, and tyrosine) predictive of incident diabetes in the Framingham cohort, and C3 and C5 acylcarnitinines and organic acids indicative of impaired energy metabolism. 
We assessed the relationship of sex and metabolic parameters using regression models adjusted for age, race, CD4+ count, smoking, duration of ART, and fat mass index (FMI; 
defined as DEXA total fat [kg] / height [m]2).
Results: The median age was 45 years (IQR 39, 50) and median CD4+ count 701 cells/µL (IQR 540, 954). Males and females did not differ by race distribution, smoking prevalence, 
or median age, body mass index (BMI), CD4+ count, or duration of ART. HbA1c was <6.5% for all participants, indicating adequate insulin release, and did not differ by sex. 
However, females had higher HOMA2 insulin sensitivity compared to males (p<0.01), and lower plasma levels of isoleucine, leucine, valine, and phenylalanine (p<0.01 for all), and 
tyrosine (p=0.06). Females also had lower C3 and C5 acylcarnitines (p<0.01 for all), but no difference in alpha-hydroxybutyrate, compared to men. Results were similar when FMI 
was replaced with BMI in the model.
Conclusions: Women on Atripla with long-term virologic suppression had superior glucose tolerance and lower plasma metabolomic biomarkers associated with diabetes risk 
compared to men. Further studies are needed to determine how these findings compare to HIV-infected individuals on other ART regimens and HIV-uninfected persons, and 
whether they could reflect sex-differences in regional, hepatic or myocellular adiposity.

707  Reduced Dicer and Brown Adipose Tissue (BAT) Gene Expression in HIV Lipodystrophy 
Martin Torriani1; Suman Srinivasa1; Kathleen Fitch1; Thomas Thomou2; Kimberly Wong1; Eva Petrow1; Aaron M. Cypess3; Steven K. Grinspoon1 
1Massachusetts General Hosp, Boston, MA, USA; 2Joslin Diabetes Cntr, Boston, MA, USA; 3NIDDK, NIH, Bethesda, MD, USA 
Background: HIV patients are at increased risk for cardiometabolic disease secondary to depot-specific alterations in adipose function, but mechanisms remain poorly 
understood. BAT plays a key role to enhance energy expenditure (EE). The endoribonuclease Dicer has been linked recently to modulation of brown and white adipocyte 
differentiation. We previously demonstrated that Dicer knockout mice develop lipodystrophy and transformation of BAT to white adipose tissue (WAT). Thus, we hypothesized that 
reduced Dicer and BAT gene expression from abdominal subcutaneous (SC) WAT would relate to severity of the HIV lipodystrophic phenotype. 
Methods: 18 HIV (9 with and without clinically apparent lipodystrophy, marked by excess dorsocervical adipose tissue [DCAT]) and 9 non-HIV subjects underwent punch biopsy of 
the abdominal SC adipose tissue in a cross-sectional study. We assessed abdominal SC WAT specific expression of Dicer and other adipose related genes. The Wilcoxon test was used 
to compare HIV and non-HIV groups and HIV with and wtihtout excess DCAT as confirmed by MR imaging. Correlations were assessed by Spearman’s. 
Results: HIV subjects with long duration of HIV and ART use demonstrated excess DCAT vs. non-HIV subjects (9.8±1.0 vs. 6.6±0.8 cm2, P=0.02) with similar BMI. Dicer expression 
was decreased in HIV vs. non-HIV (median[IQR] 4.9 [1.9,11.9] vs. 17.7 [10.7,47.9], P=0.01), as were PGC1a, ZIC1, PRDM16, DIO2, and HSP60 (all P<0.03). Dicer expression was 
decreased in HIV with vs. without excess DCAT (2.5 [0.0,4.9] vs. 11.2 [4.8,21.5], P=0.006) in addition to brown [PGC1a (P=0.002), ZIC1(P=0.004), LHX6 (P=0.03), PRDM16 
(P=0.001), PAT2 (P=0.008), P2RX5 (P=0.02)], beige [TMEM26 (P=0.004), CD137 (P=0.008)] and other genes [DIO2 (P=0.002), leptin (P=0.003), HSP60(P=0.0004)]. Among all 
subjects, downregulation of Dicer correlated with downregulation of UCP1, PGC1a, ZIC1, LHX8, PRDM16, PAT2, P2RX5, TMEM26, CD137, DIO2, leptin, and HSP60 (all P<0.01). Excess 
DCAT negatively correlated with PGC1a, ZIC1, LHX8, PRDM16, PAT2, P2RX5, TMEM26, DIO2, leptin and HSP60 (all P<0.04). Resting EE normalized to fat free mass correlated with 
UCP1, LXH8, PAT2, TMEM26, and HSP60 (all P<0.04).
Conclusions: Our results demonstrate reduced Dicer in relationship to downregulation of multiple BAT related genes in SC WAT in HIV lipodystrophic patients and may provide a 
novel mechanism for metabolic dysregulation. A strategy to increase “browning” of WAT may yield a novel target to improve cardiometabolic health in HIV.
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708  Hospitalizations With AIDS and Chronic End-Organ Conditions in HIV Outpatient Study 
Kate Buchacz1; Linda A. Battalora2; Carl Armon3; Rachel Hart3; John T. Brooks1; for the HIV Outpatient Study 
1CDC, Atlanta, GA, USA; 2Colorado Sch of Mines, Golden, CO, USA; 3Cerner Corporation, Kansas City, MO, USA 
Background: Combination antiretroviral therapy (ART) has extended survival of HIV-infected patients in the United States (U.S.) resulting in more patients aging to experience 
chronic conditions. We assessed the frequency of select conditions at hospitalization among HIV-infected patients before and during the era of ART.
Methods: We analyzed data from HIV Outpatient Study (HOPS) participants seen at 9 U.S. HIV-specialty clinics during 1994-2014. We evaluated the percentage of hospitalizations 
of at least 1 night stay among HOPS participants with the following associated diagnoses (classified hierarchically): AIDS-defining opportunistic illnesses (OIs), non-AIDS defining 
cancers, chronic-end organ conditions (including cardiovascular, hepatic, renal, and pulmonary events), and other conditions, in seven three-year calendar periods during 1994-
2014. We used Cochran-Armitage test of trend to analyze changes in frequency of associated conditions and characteristics of hospitalized patients over time, and Wilcoxon rank 
sum test to analyze changes in length of stay in hospital (LOS).
Results: Among 8,358 HOPS participants, 2,100 had been hospitalized with a total of 5,001 hospitalizations during 1994-2014 (29% for women, 47% for blacks, and 14% 
for Latino/Hispanic or other race/ethnicity patients). In analyses restricted to first hospitalization per patient per calendar period (n=2,871 hospitalizations), and comparing 
hospitalizations from 1994-1996 through 2012-2014, those with AIDS OIs fell from 45% to 6% (p < 0.001), those with chronic end-organ disease rose from 4% to 17% (p < 0.001), 
and those with non-AIDS defining cancers did not change significantly (Figure). The characteristics of patients at hospitalization also shifted: age > 50 years increased from 8% to 
45%, CD4 cell count > 200 cells/mm3 rose from 24% to 76% and HIV viral load < 1000 copies/mL rose over time to 77% (all p < 0.001). Median LOS was 7 days in the first period and 
3 days in the last period (p < 0.001).
Conclusions: During this 21-year prospective HIV cohort study, coincident with more widespread use of increasingly effective ART, the percentage of hospitalizations associated 
with AIDS OIs decreased as the percentage associated with chronic end-organ conditions increased. Hospitalizations occurred increasingly among patients who were older, had 
higher CD4 cell counts and lower HIV viral loads. These findings highlight the growing need for preventative primary care.

709  Ageing With HIV: Emerging Importance of Chronic Comorbidities in Patients Over 75 
Clotilde Allavena1; Camille Bernaud1; Sylvie Lariven2; Marc-Antoine Valantin3; Tristan Ferry4; Lise Cuzin5; Alissa Naqvi6; Matthieu Hanf1; André Cabié7; for the DatAIDS Study Group 
1CHU Nantes Univ Hosp, Nantes, France; 2Hosp Bichat-Claude Bernard, Paris, France; 3Pitié Salpétriêre Hosp, Paris, France; 4Hosp de la Croix-Rousse, Lyon, France; 5CHU Toulouse, Toulouse, 
France; 6CHU Nice, Nice, France; 7CHU Fort de France, Fort de France, France 
Background: As HIV-infected adults on successful ART are expected to have close to normal lifespans, they will increasingly develop age-related comorbidities. Only scarce 
epidemiological and clinical data are available in a geriatric HIV population. 
Methods: From the prospective multicenter (15 sites) DatAIDS cohort, we selected patients with at least one visit since 2004 and aged over 75 at the latest visit (geriatric group). 
Demographic, immuno-virological characteristics, as well as current ART regimen and comorbidities were compared with the elderly population, aged 50 to 75 (elderly group). P 
values < .05 were considered significant. Statistical tests used Wilcoxon test or χ2, as appropriate.
Results: Of the 43,522 patients, characteristics of the 654 patients over 75 years (1.5%) were as follow: median age 78 years [IQR 76-82], 72% male, 31% HSH, with a median age 
at HIV diagnosis of 64 years [58-70] (age >75 at diagnosis in 10%) and a median duration of HIV infection of 15 years [10-20]. Death occurred in 146 patients (22 %). Among the 
430 patients alive at the censoring date (01/09/2014), 420 (98 %) were receiving a triple therapy, a mono/dual therapy or at least 4 ARVs in 78%, 14% and 6% of cases, respectively. 
Main significant differences (p<0.05) between geriatric and elderly groups were: median age 78 vs. 56 years, hepatitis co-infection 9% vs. 24%, CMV serology positive 95% vs. 
87%, low BMI 22% vs. 4%, overweight 6% vs. 29%, CDC stage C 34% vs. 29%, current smokers 5% vs. 37 %, median CD4 cell count  494 vs. 560/mm3, age at ART initiation 64.5 vs. 
44.5 years, number of previous ART regimen 6 vs. 5, and current NRTI-sparing regimen use 30% vs. 26%. Virologic success rate (HIV RNA < 50 c/mL) was 89.2% in both groups. The 
geriatric group had more frequent age-associated non communicable comorbidities (AANC) than the elderly group: 45.8% vs. 71.1% had no more than 1 AANC, 40.2% vs. 24.7% 
had 2 or 3 AANC and 14% vs. 4.3% had more than 4 AANC (all p<0.05). ART, immunological characteristics and details of AANC are presented in table.
Conclusions:  In the HIV ageing population commonly defined as over 50, age-related comorbidities and undernourishment dramatically increased in the geriatric population, 
after 75, whose prevalence starts to be relevant. Despite an insufficient immunologic reconstitution and more frequent unusual ARV regimens, rate of virological success is high.
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710  Incremental Association Between CD4:CD8 Ratio and Incidence of Non-AIDS Events 
Padraig McGettrick1; Willard Tinago1; Aoife Lacey1; Alan Macken2; Ailbhe Ni Fhlatheartaigh1; Sadhbh Tennant1; John Lambert3; Gerard Sheehan3; Patrick Mallon2  
1HIV Molecular Rsr Group, UCD Sch of Med, Univ Coll Dublin, Dublin 7, Ireland; 2Univ Coll Dublin, Dublin, Ireland; 3Mater Misericordiae Univ Hosp, Dublin, Ireland 
Background: Despite effective antiretroviral therapy (ART), people living with HIV (PLWH) still experience excess morbidity and mortality, with a growing awareness of the 
impact of non-AIDS defining events (NADE) and the factors potentially associated with the occurrence of these events including failure to normalise the CD4:CD8 ratio. 
Methods: Adult PLWH enrolled in the Mater ID Cohort Study who commenced ART after January 1st 2001 were included in an analysis determining prevalence of and associations 
with AIDS events and NADE. Demographic, laboratory (including HIV RNA, CD4+ and CD8+ T-cell counts, CD4:CD8 ratio) and clinical events (AIDS and NADE) were collated. 
Multivariable Cox proportional hazards regression models explored factors independently associated with the progression to NADE. Data are reported as median (IQR).
Results: Of 550 PLWH, 317 (58%) were male, 299 (54%) Caucasian, 220 (40%) African, 114 (21%) Men who have sex with Men and 131 (24%) Injecting drug users (IDU). 128 (23%) 
were co-infected with Hepatitis C. At ART initiation median age was 34 (29, 40) yrs, and nadir CD4+ count 187 (80, 284) cells/mm3. Of 135 NADE in 2557 person years of follow 
(crude incidence 5.3 per 100 PYFU), the commonest were pneumonia (n=39), liver disease (n=17), cardiovascular disease (CVD) (n=14) and non AIDS malignancies (n=12). Of 
23 deaths, 5 were AIDS related and 11 were NADE (malignancy (n=7), liver disease (n=2), CVD (stroke) (n=1), abdominal sepsis (n=1)). In multivariable Cox models, older age 
at ART initiation, IDU risk and lower quintiles of pre-event CD4:CD8 ratio  were independently associated with an increased risk of non-AIDS defining events (see figure 1), with 
male gender  and non-Caucasian ethnicity independently associated with reduced risk of NADE (see figure 1). A sensitivity analysis in those virally suppressed revealed similar 
associations with age at ART initiation (HR=1.59, 95% CI 1.23-2.05), gender (HR=0.33, 95% CI 0.20-0.56) and lower pre-event CD4:CD8 ratio  (CD4:CD8 ratio≤0.26; HR=3.11 (95% CI 
1.44-6.71),CD4:CD8 ratio 0.27-0.43; HR=1.64  (95% CI 0.74—3.66), CD4:CD8 ratio 0.44-0.59; HR= 1.67 (95% CI 0.77-3.66), CD4:CD8 ratio 0.60-0.86; HR=1.26 (95% CI 0.54-2.93)). 
Conclusions: This is the first study to show an incremental association between pre-event CD4:CD8 ratio and NADE. It is yet to be determined what impact, if any, strategies to 
improve CD4:CD8 ratio will have on prevalence of NADE. 

 

711  Impact of Monocyte Metabolism on Serious Non-AIDS Events in HIV+ Individuals 
Riya Palchaudhuri1; Joshua Anzinger2; Jhingling Zhou1; David Anderson1; Joseph M. McCune3; Suzanne M. Crowe1; Clovis Palmer1  
1Burnet Inst, Melbourne, Australia; 2Univ of West Indies, Kingston, Jamaica; 3Univ of California San Francisco, San Francisco, CA, USA 
Background: Excessive glucose uptake and metabolism, mediated by cell surface expression of Glucose-transporter1 (Glut1) by monocytes, is associated with inflammation. 
Having shown that glucose metabolism is increased in inflammatory monocyte subsets and only partially normalized by ART, we analyzed metabolic activation of monocytes and 
its association with markers of cardiovascular disease risk.
Methods: We determined the relationship between monocyte subset Glut1 expression, markers of inflammation and coagulation in naïve and ART-treated HIV+(n = 28) by linear 
regression analysis; markers significant in univariate analyses were used in a multivariate linear regression model; the final model derived by backward elimination. For functional 
analysis, monocyte were treated with a PI3Kδ inhibitor (IC87114), and activated with LPS/IFNγ. Glucose uptake and lactate levels in monocytes were measured
Results: In multivariate models, the levels of Glut1 (MFI) on the intermediate pro-inflammatory (CD14++CD16+) monocyte subpopulation were independently associated with 
levels of D-dimer (p=0.003) and ART treatment status (p=0.015), and inversely associated with HDL-cholesterol (p=0.018). In a simple correlation analysis, there was a significant 
relationship between the % of intermediate monocytes expressing Glut1 and plasma TNF levels (p=0.04). Metabolic parameters (plasma glucose, insulin, and triglyceride levels) 
were not associated with Glut1 expression on monocytes, possibly because Glut1 is predominantly regulated by inflammatory signals. CD4+ and CD8+ T activation  (CD38, 
HLA-DR), were not associated with Glut1 expression on intermediate monocytes. Glucose metabolic inhibition by IC87114 prior to stimulation significantly inhibited glucose uptake 
(p=0.02, n=5) and L-lactate (p=0.03, n=5).
Conclusions: Elevated expression of Glut1 on intermediate monocytes in HIV+ patients with suppression on ART is associated with plasma biomarkers of cardiovascular risk. The 
PI3Kδ signaling pathway in monocytes offers a potential drug target to counteract inflammatory-mediated Serious Non-AIDS Events in HIV+ individuals

712  IGF-1 Levels Predict Advanced Aging in HIV/HCV Coinfected Persons 
Jeffrey Quinn1; Jacquie Astemborski2; Gregory D. Kirk1; Shruti H. Mehta1; David L. Thomas3; Ashwin Balagopal1  
1Johns Hopkins Univ, Baltimore, MD, USA; 2Johns Hopkins Bloomberg Sch of PH, Baltimore, MD, USA; 3Johns Hopkins Univ Sch of Med, Baltimore, MD, USA 
Background: Some diseases including liver cirrhosis occur at younger ages in persons with HIV than in persons without HIV. Insulin growth factor-1 (IGF-1) declines in healthy 
adults as they age. We explored whether IGF-1 explained the association between HIV, liver fibrosis, and age.
Methods: Subjects were from the AIDS Linked to the Intravenous Experience (ALIVE) cohort of former and current people who inject drugs in whom we previously showed that 
liver cirrhosis occurred 10 years earlier in persons with HIV compared to those without HIV after controlling for HCV, HBV, BMI, and alcohol (Kirk Ann Intern Med 2013). From 
2006-2014, liver fibrosis was staged by transient elastography (TE) every six months. IGF-1 was quantified by ELISA (R&D Systems, Inc, Minneapolis, MN) in serum collected a) 
upon enrollment in the cohort b) contemporaneous with the earliest TE result and c) at the most recent visit. Correlates of initial IGF-1 levels were identified by multivariable linear 
regression. IGF-1 decline was determined by Wilcoxon rank sum tests. Intraperson IGF-1 variability was modeled using generalized estimating equations (GEE).
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Results: Of 553 subjects, 158 (28.6%) were female, 536 (96.9%) were black, 490 (88.6%) had HCV, and 129 (23.3%) had HIV. The median total study interval was 16 yrs (IQR 15, 17), 
which included baseline to first TE (11 yrs [11, 12]) and first TE to most recent (5 yrs [4, 5]). At first TE, 337 (65.8%) participants had minimal liver stiffness (<8kPa), 103 (20.1%) had 
intermediate levels of liver stiffness (8-12.2 kPa), and 72 (14.1%) had evidence of cirrhosis (≥12.3 kPa).
As previously published, liver stiffness was associated (p<0.001) with age, HIV, HCV RNA, BMI, and HBV. Interestingly, the initial IGF-1 level taken a median of 11 yrs earlier was 
inversely associated with liver stiffness  (OR -11.6; 95% CI -22.0, -1.1; p=0.03), after adjusting for age, even though IGF-1 levels were also strongly and independently associated 
with age (p<0.0001). Declines in IGF-1 were also noted: at a rate of -1.84 pg/mL-yr in HCV mono-infected persons and at a rate of -1.47 pg/mL-yr in HIV/HCV co-infected persons 
(p<0.0001 for both compared to baseline). However, there was little evidence that IGF-1 levels (at baseline, the time of the TE, or the rate of change) altered associations of age and 
HIV with liver stiffness by GEE.
Conclusions: Although IGF-1 levels were strongly associated with age and liver stiffness, we found no support that IGF-1 contributes to how HIV-1 accelerates liver aging.

713  HLA-B57.01 Promotes Significantly Better Periodontal Health in HIV-Positive Patients 
Gundolf Schuettfort1; Kyu Hyun Park2; Christoph Stephan3; Timo Wolf4; Annette Haberl4; Eva Herrmann1; Hans-Reinhard Brodt4; Philipp de Leuw1  
1Univ Hosp Frankfurt, Frankfurt am Main, Germany; 2Dental Office, Schöner Mund Oberursel, Oberursel, Germany; 3Goethe Univ Hosp Frankfurt, Frankfurt, Germany; 4JW Goethe Univ of 
Frankfurt, Frankfurt, Germany 
Background: In HIV-negative subjects with chronic periodontitis a relationship between the individual HLA system (human leukocyte antigen) and the incidence 
of chronic periodontitis was observed. The presented study is the first that investigates the incidence of chronic periodontitis in HIV-positive patients in connection with the HLA 
system and in particular with the HLA-B57.01 status. This study hereby evaluates associations among periodontitis, the HLA system and additional risk factors in HIV-positive 
patients in multivariate analyses.
Methods: A group of 100 HIV-positive patients was enrolled in the study program. 45 patients were treatment naïve, whereas 55 patients were treated with combined 
antiretroviral therapy (cART). 19 patients presented a positive HLA-B57.01 status.The patients which received cART were treated with cART for at least 12 months. The periodontal 
testing included PSI-Score (Periodontal Screening Index), GI (Gingivalindex), Bleeding on Probing Index (BOP) and the DMF-T Score (decayed, missing, filled teeth). The testing was 
performed with a standardized periodontal probe by an experienced dentist.
Results: HIV-positive patients who were carriers of HLA-B57.01 had significantly lower PSI- (p= < 0,001), GI- (p= < 0,001) and BOP-Scores (p= < 0,001) in comparison to naïve 
HIV-positive Patients as well as HIV-positive patients receiving cART, who were both not carriers of HLA-B57.01. A lower value of PSI-, GI- and BOP-Score equals a better periodontal 
health.
The adjusted odds ratio (OR) of periodontitis was decreased in patients who were carriers of HLA-B57.01 by measurement of PSI-Score (OR = 0.006, 95% confidence interval (CI) = 
0.001 to 0.026), GI-Score (OR = 0.018, 95% confidence interval (CI) = 0.003 to 0.104) and BOP-Score (OR = 0.003, 95% confidence interval (CI) = < 0.001 to 0.011).
The DMF-T score showed no significant difference (p = 0.516) between the HIV-positive patients with and without cART, regardless of their HLA-B57.01 status.
Conclusions: HLA-B57.01 was identified as an independent resistance indicator for generalized periodontitis in HIV-positive patients with respect to established cofactors for 
periodontitis. 
The underlying biological mechanisms for this finding have to be investigated in the future, especially the questions if there are periodontitis-specific bacterial peptides that are 
expressed by HLA-B57.01 and if HLA-B57.01 molecules are able to influence the immune response against periodontopathogens.

	  

Fig.1:	  Periodontal	  Screening	  Index	  (PSI)	  Median	  

 

714  Association of Depressive Symptoms With Biomarkers in Veterans With and Without HIV 
Jessica R. White1; Kaku So-Armah2; Jesse Stewart3; Samir Gupta4; Adeel A. Butt5; Cynthia Gibert6; Maria Rodriguez-Barradas7; Roger Bedimo8; Amy C. Justice9; Matthew S. Freiberg10  
1Maricopa County Dept of PH, Phoenix, AZ, USA; 2Boston Univ Sch of Med, Boston, MA, USA; 3Indiana Univ Purdue Univ Indianapolis, Indianapolis, IN, USA; 4Indiana Univ Sch of Med, 
Indianapolis, IN, USA; 5Hamad Hlthcare Quality Inst, Doha, Qatar; 6VA Med Cntr, Washington, DC, USA; 7Michael E. DeBakey VA Med Cntr and Baylor Coll of Med, Houston, TX, USA; 8Dallas VA 
Med Cntr, Dallas, TX, USA; 9Yale Univ, New Haven, CT, USA; 10Vanderbilt Univ Sch of Med, Nashville, TN, USA 
Background: HIV infection is associated with increased cardiovascular disease risk. Recently, we found that HIV+ veterans with a diagnosis of clinical depression have higher 
risk of heart failure compared to HIV+ veterans without depression. To explain the physiological mechanism underlying this finding, we compared biomarkers of inflammation 
(IL-6), monocyte activation (sCD14) and altered coagulation (D-dimer) between HIV+ and HIV- veterans with and without depressive symptoms. Prior studies have separately 
linked higher IL-6 and D-dimer with HIV and depression. However, no study has examined these biomarkers in a cohort of HIV+ and HIV- people with and without depression. We 
hypothesize that HIV+ people with depression will have higher IL-6, sCD14 and D-dimer than people with one or neither of these conditions.
Methods: Participants in this study were from the Veterans Aging Cohort Study-Biomarker Cohort, a prospective cohort study of HIV+ and HIV- veterans who provided blood 
specimens for research. Depression was assessed using the Patient Health Questionnaire-9 (PHQ-9), with scores ≥ 10 indicative of clinically significant symptoms of major 
depressive disorder in the last two weeks. We used linear regression to assess the associations between depression and biomarker levels, adjusting for age, race/ethnicity, 
hypertension, obesity, smoking, hepatitis C infection, antidepressant medication, and HIV infection.
Results: In this sample of 2224 participants, 573 (24%) participants reported clinically significant depressive symptoms. PHQ-9 scores ≥ 10 were not associated with significant 
differences in IL-6, sCD14 or D-dimer in adjusted models (Table). Given a significant interaction between HIV and PHQ-9 in IL-6 models (P=0.07), we stratified this analysis by HIV 
status. PHQ-9≥10 was associated with higher IL-6 among HIV– veterans [β (95% CI): 0.11 (-0.02, -0.25)] but not among HIV infected participants with HIV-1 RNA< or ≥500 copies/
mL [0.00 (-0.12, 0.12) and -0.07 (-0.23, 0.09) respectively; p>0.05 for all].
Conclusions: We did not observe associations between depressive symptoms and IL-6, sCD14 or D-dimer. These findings suggest that the physiological pathways mediating 
depression and heart failure risk may not be captured by IL-6, sCD14, or D-dimer in HIV infected people. Future research is needed to elucidate the mechanisms driving depression-
associated heart failure risk in HIV infected people.
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715  Higher Plasma Cell-Free DNA Levels Are Associated With Younger Age and HIV Infection 
Omair Arshad; Izabelle Gadawski; Beheroze Sattha; Hélène Côté; for the Canadian Institutes of Health Research Team on Cellular Aging and HIV Comorbidities in Women and Children 
(CARMA cohort)  
Univ of British Columbia, Vancouver, BC, Canada 
Background: HIV infection and antiretroviral treatment are associated with mitochondrial dysfunction, cytotoxicity, and chronic inflammation; all processes that can contribute 
to the accelerated aging seen in persons living with HIV. Increased cell-free nuclear (cf-nDNA) and mitochondrial (cf-mtDNA) DNA levels are generally associated with poorer health 
outcomes, and cf-mtDNA is particularly pro-inflammatory. We investigated cf-DNA levels in participants of the CARMA cohort.
Methods: Our observational cross-sectional study included 92 HIV-infected (HIV+; aged 4-63y), 45 HIV-exposed uninfected (HEU; 2-18y), and 24 HIV-unexposed uninfected (HUU; 
15-78y) participants. The latter two groups were combined into one HIV-uninfected group (HIV-). Fresh whole blood (WB) was spun at 14,000xg and the plasma filtered (0.45 
µm) to fully remove cells and platelets. MtDNA and nDNA levels were measured in both filtered plasma and WB via multiplex qPCR. Associations with age and HIV infection were 
investigated among children or adults by Student’s -test and by correlations. Significant univariate associations were further investigated through multivariable linear regression 
analyses.
Results: Within-participant cf-mtDNA were higher (median 6x) than cf-nDNA levels but the two were highly correlated across the HIV+ (n=92, r=0.80, p<0.0001) and HIV- 
(n=69, r=0.70, p<0.0001) groups. No correlation was seen between cf- and WB DNA levels. Age was negatively correlated with cf-mtDNA and nDNA in both the HIV+ (n=92, 
rho≤-0.26, p≤0.013) and HIV- (n=69, rho≤-0.35, p≤0.004) groups. HIV infection itself was associated with higher cf-mtDNA (p=0.004) and cf-nDNA (p=0.003) in pediatric 
participants (2-19y, n=72) but not in adults. In a multivariable model (n=161), younger age (p<0.0001) and HIV infection (HIV+ vs. HIV-; p≤0.026) were independently associated 
with higher cf-mtDNA and nDNA. Among HIV+ participants, CD4+ T cell count was positively correlated with both cf-mtDNA and nDNA (n=52, r≥0.36, p≤0.009). Too few 
participants had a detectable HIV pVL to investigate it as a predictor of cf-DNA. In a multivariable model of the HIV+ group (n=52), both younger age (p≤0.009) and higher CD4+ 
count (p≤0.019) were independently associated with higher cf-mtDNA and nDNA.
Conclusions: Children have more circulating cf-mtDNA and nDNA than older persons, and that those living with HIV have further increased levels, possibly impacting aging 
processes. A larger sample size will be needed to verify whether this association exists in adults.

716  Peak HIV Viral Load Is Associated With Increased Blood Mitochondrial DNA Mutations 
Adam S. Ziada1; Jarek Ignas-Menzies1; Meng Ying Lu1; Beheroze Sattha1; Sara Saberi1; P. Richard Harrigan2; Hélène Côté1; for the Canadian INstitute of Health Research Team on Cellular 
Aging and HIV Comorbidities in Women and Children (CARMA)  
1Univ of British Columbia, Vancouver, BC, Canada; 2BC Cntr for Excellence in HIV/AIDS, Vancouver, BC, Canada 
Background: People living with HIV experience accelerated aging. The oxidative stress theory of aging states that the accumulation of mtDNA mutations over time leads to tissue 
aging and dysfunction. Somatic mtDNA point mutations are implicated in age-associated diseases such as those seen in HIV+ individuals. Both the virus and the antiretroviral 
drugs can negatively impact mtDNA as well as increase oxidative stress and may therefore contribute to accelerated aging. We hypothesized that mtDNA somatic substitutions 
would increase with age, and HIV infection.
Methods: Participants in this cross-sectional study were HIV+ (n=92, 12 <19y) and HIV- (n=72, 13<19y) female participants enrolled in the CARMA cohort, not infected with 
hepatitis C or B virus, and either current or never (but not past) smokers. Whole blood DNA was extracted and somatic mtDNA substitution mutation rates in the D loop region 
were quantified blindly via a next generation sequencing assay that distinguishes ”true” mtDNA substitutions from background ones introduced via PCR or sequencing errors. 
After sorting and aligning, mtDNA somatic substitution rates per 100,000bp were calculated. Factors associated with mtDNA mutations were investigated through Spearman’s 
correlations, Mann-Whitney tests, and ANCOVA of log10 values as appropriate.
Results: Measured blood mtDNA mutation rates met quality control for 78 HIV+ and 64 HIV- individuals (median [IQR] (range) of 3.6 [2.3-6.1] (0.0-25.0)) aged 1-75 years. Ages 
were similar between the two groups (p=0.15) and all HIV+ children had undetectable pVL while this was true for 59% of adults. Approximately 40% of adults were current 
smoker in both groups. A significant correlation was seen between mtDNA mutation rates and age (rho=0.29, p<0.001) but there was no association with HIV+ status (p=0.96) or 
smoking (current vs. never, p=0.84). Among HIV+ adults, higher mtDNA mutation rates were associated with peak HIV pVL recorded (> vs. ≤100,000 copies/mL, p=0.015) but not 
current HIV pVL (rho=0.003, p=0.67), CD4+ count (rho=0.015, p=0.34), or CD4 nadir (rho=0.021, p=0.25). In a multivariable model of HIV+ adult participants that included age 
and peak pVL, only the latter (p<0.01) remained independently associated with mtDNA mutations rates.
Conclusions: Somatic mtDNA mutations can be measured in blood and their rate increases with age, consistent with current theories of aging. Our results further suggest that 
high HIV viremia may also induce aging-like mtDNA damage.

717  Equivalent Decline in Inflammation Markers With Tenofovir Alafenamide and Tenofovir DF 
Grace A. McComsey1; Nicholas T. Funderburg2; Manjusha Kulkarni2; Hui C. Liu3; Yafeng Zhang3; Jason Dinoso3; Andrew Cheng3; Scott McCallister3; Marshall Fordyce3; Moupali Das3  
1Case Western Reserve Univ, Cleveland, OH, USA; 2Ohio State Univ, Columbus, OH, USA; 3Gilead Scis, Inc, Foster City, CA, USA 
Background: Initiation of antiretroviral therapy (ART) reduces both immune activation and systemic inflammation. We examined changes in biomarkers of monocyte activation 
(sCD14, sCD163), and systemic (IL-6, hsCRP, sTNFR-I and D-dimer) and vascular (Lp-PLA2) inflammation in a randomized, controlled trial comparing elvitegravir/cobicistat/
emtricitabine/tenofovir alfenamide (E/C/F/TAF) to E/C/F/tenofovir disoproxil fumarate (TDF) in treatment-naïve adults.
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Methods: We randomly selected 100 participants from each arm, stratifying by baseline CD4 and HIV-1 RNA, age, sex, geography, and excluding patients with cardiovascular 
disease and those who received statins. Plasma levels were assayed at baseline and weeks 12, 24, and 48 in batch. We summarized baseline levels and percent change from 
baseline, comparing between arms using Wilcoxon Rank Sum, and within arms and overall using Wilcoxon Signed Rank tests. We tested equivalence between arms using the 
two-one sided test (TOST). We compared arms with multivariable multiple regression (MMR) to account for correlations among biomarkers. We assessed the biomarkers’ ability to 
differentiate between arms with the machine learning algorithm Random Forest using a ROC curve and variable importance. 
Results: A total of 194 patients had evaluable samples (TAF, 98; TDF, 96); 19% women, 44% non-white, 25% VL>100,000 c/mL, and 28% smokers. Median baseline characteristics: 
age 33, CD4 405 cells/μL, and VL 4.7 log10c/mL were similar to the parent study. Baseline levels of biomarkers did not differ by arm. Overall (both arms pooled), biomarkers of 
systemic inflammation declined after ART initiation, with statistically significant declines from baseline for IL-6, d-dimer, sCD163 and sTNFR-1 by week 24. Lp-PLA2 levels increased 
slightly from baseline to 48 weeks (p=0.045). There were no differences in percent change from baseline between groups at weeks 12, 24, or 48 (p>0.05), except IL-6 at week 12 
(p=0.012). All biomarkers were equivalent between arms by TOST (90% CIs within 80%-125%) except hsCRP (105.3%, 90%CI [80.7%, 137.4]). By MMR (p=0.9970) and Random 
Forest (ROC AUC=0.49; 95%CI 0.41-0.57; variable importance scores <0.5%), there was no differentiation between arms by any biomarkers.
Conclusions: After initiating ART with either E/C/F/TAF or E/C/F/TDF, there were equivalent declines in biomarkers of monocyte activation and systemic inflammation, supporting 
that TAF provides similar salutary modulation of inflammation as TDF.   

718  Similar Inflammatory Marker Levels With LPV/r+3TC Versus LPV/r+2NRTIs at 48 Weeks 
Darrell H. Tan1; Maria I. Figueroa2; Mari J. Rolon2; Omar G. Sued2; Janet M. Raboud3; Leah Szadkowski4; Rupert Kaul5; Mark W. Hull6; Sharon L. Walmsley4; Pedro Cahn2 
1St Michael’s Hosp, Toronto, ON, Canada; 2Fundación Huésped, Buenos Aires, Argentina; 3Dalla Lana Sch of PH, Toronto, ON, Canada; 4Univ Hlth Network, Toronto, ON, Canada; 5Univ of 
Toronto, Toronto, ON, Canada; 6BC Cntr for Excellence in HIV/AIDS, Vancouver, BC, Canada 
Background: GARDEL was a randomized trial demonstrating the virologic non-inferiority of dual-therapy using lopinavir/ritonavir plus lamivudine (LPV/r+3TC) compared to triple 
therapy using lopinavir/ritonavir plus two investigator-selected nucleoside reverse transcriptase inhibitors (LPV/r+2NRTIs) in treatment-naïve HIV-infected adults.  As residual 
inflammation has been associated with increased morbidity and mortality in HIV-infected patients, we compared levels of key inflammatory biomarkers between study arms over 
48 weeks among GARDEL participants from Argentina.
Methods: Plasma collected at baseline, week 24 and week 48 visits was stored at -80C for batched analysis of sCD14, MCP-1, TNF, IL-6, D-dimer and hsCRP.  Generalized Estimating 
Equations with an identity/logit link as appropriate were used to model the impact of dual versus triple ART on each biomarker at 48 weeks, controlling for baseline levels.  
Additional models estimated the change in biomarker levels over 48 weeks after adjustment for age, sex, baseline CD4 count and baseline log10 HIV RNA.
Results: Of 192 GARDEL participants enrolled in Argentina, 171 had samples available from both the baseline and at least one follow-up visit and were eligible for inclusion in 
the analysis.  Median (interquartile range) age was 35 (28,44) years, baseline CD4 count 308 (218,413) cells/mm3, baseline HIV RNA was 5.14 (4.67,5.59) log10 copies/mL.  Most 
participants were Hispanic/Latino (76%), men (79%) with clade B (56%) or BF (27%) infection; only 2% were hepatitis C co-infected.  Of the 80 (47%) participants receiving triple 
therapy, 70 (41% of total) used zidovudine/lamivudine, 7 (4%) used tenofovir plus 3TC or FTC and 3 (2%) switched between these backbones.  Overall, over 48 weeks, significant 
changes were seen in sCD14 (+154 ng/mL, 95%CI=32.8,275), MCP-1 (-0.045 log10 pg/mL, 95%CI=-0.0679,-0.022), TNF (-0.235 log10 pg/mL, 95%CI=-0.262,-0.208), and D-dimer 
(-0.157 log10 ng/mL, 95%CI=-0.208,-0.106), while no change was seen in hsCRP (-0.0242, 95%CI=-0.133,0.0852) and the odds of having undetectable IL-6 was similar (OR=1.46, 
95%CI=0.88,2.43).  Dual therapy was not associated with significantly different biomarker levels at 48 weeks relative to triple therapy (Table).  
Conclusions: In addition to having virologic non-inferiority, LPV/r+3TC dual therapy is associated with similar levels of inflammatory markers over 48 weeks compared to LPV/
r+2NRTIs triple therapy in treatment-naïve adults.  The increase in sCD14 over time requires further study.

Differences in inflammatory biomarkers
at 48 weeks for dual versus triple therapy 

Biomarker Estimate (95% CI) p

CD14s ng/ml 99.1 (-61.7,260) 0.23
Log10(MCP-1 pg/ml) -0.03 (-0.06,0.00) 0.07
Log10(TNF-a pg/ml) 0.02 (-0.01,0.05) 0.16
Undetectable IL-6a 1.18 (0.65,2.15) 0.59
Log10(D-Dimer ng/ml) 0.00 (-0.07,0.08) 0.92
Log10(CRP ng/ml) 0.08 (-0.06,0.23) 0.26

a  odds ratio of having a detectable value is presented 

 

719  Frailty Is Associated With NNRTI-Based Initial ART and Modifiable Risks in ACTG 5322 
Kristine M. Erlandson1; Kunling Wu2; Susan L. Koletar3; Robert Kalayjian4; Babafemi Taiwo5; Frank J. Palella6; Katherin Tassiopoulos2 
1Univ of Colorado, Denver, CO, USA; 2Harvard Sch of PH, Boston, MA, USA; 3Ohio State Univ, Columbus, OH, USA; 4MetroHlth Med Cntr, Cleveland, OH, USA; 5Feinberg Sch of Med, Northwestern 
Univ, Chicago, IL, USA; 6Northwestern Univ, Chicago, IL, USA 
Background: Frailty is described in HIV infection, particularly among persons with greater historical immune suppression. The impact of initial antiretroviral therapy (ART) 
selection on subsequent frailty has not been well described in the current ART era. 
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Methods: HIV+ participants aged ≥40 years who received an initial ART regimen as participants in an ACTG randomized clinical trial completed a frailty assessment (4 meter 
walk, grip strength, and self-reported weight loss, exhaustion, and low physical activity) at A5322 enrollment, a longitudinal study. Participants meeting previously-defined 
thresholds in 3-5 categories were considered frail, 1-2 pre-frail, and 0 non-frail. Characteristics were compared between frailty groups. Ordinal logistic regression models examined 
associations with an increase in frailty (from non-frail to pre-frail/frail or non-frail/pre-frail to frail). Covariates with category-specific p-value <0.10 in univariate models were 
retained in the final multivariable model.  
Results: There were 1016 HIV+ participants with frailty exams; median age was 51 (IQR 46, 56) years; 19% were female, 30% Black and 20% Hispanic; 51% with CD4 nadir <200 
cells/µL. At A5322 entry, median CD4 was 616 (449, 821) cells/µL, 95% had HIV-1 RNA <200 copies/mL, with a median of 7.8 (IQR 4.4, 12.0) years since ART initiation. Frailty criteria 
were met in 6%; 38% were pre-frail; 56% non-frail.  Among frail participants, 90% had exhaustion, 89% low physical activity, 66% weak grip strength, 60% slow walk time, and 
27% weight loss. In univariate models, no significant associations were seen between greater frailty and nadir CD4; prior exposure to zidovudine, didanosine or stavudine; time 
since ART initiation; substance use; or liver disease. Female sex, CD4<350 cells/µL, CD4/8, pre-ART HIV RNA, Hepatitis C, cardiovascular and renal disease, hypertension, diabetes, 
and cancer were significantly associated with advancing frailty in univariate but not multivariable analyses; significant covariates in the multivariable model are shown in the 
table.
Conclusions: Among older HIV+ adults, modifiable factors (smoking, low physical activity, obesity) were strongly associated with increased frailty, and provide ideal targets for 
future interventions. The apparent association between frailty and NNRTI-based initial ART requires further investigation. The lack of association between frailty and current/
historical immunosuppression may reflect a highly compliant study population or a survivor effect.   

 

720  Prevalence of Falls Among Older Women in the Women’s Interagency HIV Study 
Anjali Sharma1; Donald R. Hoover2; Qiuhu Shi3; Susan Holman4; Michael W. Plankey5; Amber L. Wheeler6; Kathleen Weber7; Elizabeth Golub8; Marcia K. Holstad9; Michael T. Yin10  
1Albert Einstein Coll of Med, Bronx, NY, USA; 2Rutgers Univ, Piscataway, NJ, USA; 3New York Med Coll, Valhalla, NY, USA; 4State Univ of New York Downstate Med Cntr, Brooklyn, NY, USA; 
5Georgetown Univ Med Cntr, Washington, DC, USA; 6Univ of California San Francisco, San Fransisco, CA, USA; 7CORE Cntr/Cook County Hlth and Hosp System and Hektoen Inst of Med, Chicago, 
IL, USA; 8Johns Hopkins Bloomberg Sch of PH, Baltimore, MD, USA; 9Emory Univ, Atlanta, GA, USA; 10Columbia Univ Med Cntr, New York, NY, USA 
Background: HIV+ women may be at greater risk for reduced bone density and falls, leading to fractures as they age.
Methods: We quantified self-report of any fall, ≥2 falls, and fear of falling (FOF) in the prior 6 months in 1,412 HIV+ and 660 HIV- women enrolled in the Women’s Interagency HIV 
Study (WIHS). Associations of demographics, behavioral factors, comorbid conditions, and CNS active agents (i.e. antidepressants, antipsychotics, anticonvulsants, sedatives, or 
muscle relaxants) with odds of any fall and ≥2 falls (vs. none) were evaluated using logistic regression.
Results: HIV+ women were older than HIV- women (median 49 vs 47yr, p<0.0001), and more likely to report neuropathy (21% vs 14%, p=0.0003), but less likely to be obese (47% 
vs 59%) or use marijuana currently (17% vs 25%). HIV+ women had greater exposure to CNS active agents than did HIV- women: 41% vs 33% used at least 1 agent. At least one fall 
was reported in 243 HIV+ (18%) and 119 HIV- (18%) women (p=0.87), with ≥2 falls reported in 113 HIV+ (9%) and 65 HIV- (10%) women (p=0.73). FOF did not differ by HIV status: 
21% of women rated their FOF as “a little”, 7% “quite a bit” and 10% “very much”. Among women with no FOF, only 9% reported any fall; however, among women with “a little”, 
quite a bit” and “very much” FOF, 28%, 47% and 37%  (p<0.0001) reported falls, respectively. Factors associated with any fall in multivariate analysis included age ≥60 (aOR=1.93, 
95% CI:1.09-3.44 vs age <39), current marijuana use (aOR=1.98, 95% CI:1.32-2.98) depressive symptoms (aOR=1.55, 95% CI:1.18-2.03 for CES-D ≥16 vs <16), impaired memory 
(aOR=2.18, 95% CI:1.54-3.07), neuropathy (aOR=1.55, 95% CI:1.86-4.69), obesity (aOR=1.39, 95% CI:1.06=1.82), and number of CNS active agents (aOR= 2.95, 95% CI: 1.86-4.68 
for ≥3 agents vs 0). Risk factors for multiple falls were similar, including current marijuana use, depressive symptoms, impaired memory, neuropathy, and number of CNS active 
agents (all p<0.02). HIV infection was associated with neither any fall nor multiple falls in multivariate analyses.
Conclusions: In this cross-sectional study of older women, falls were associated with factors affecting cognition and obesity, and were not associated with HIV status. 
Longitudinal studies are needed to determine the rate of progression of fall risk by HIV status and whether the clinical consequences of falls differ by HIV status as these women 
age.

721  Factors Associated With Limitations in Daily Activity Among Older HIV+ Adults 
Kristine M. Erlandson1; Kunling Wu2; Robert Kalayjian3; Susan L. Koletar4; Babafemi Taiwo5; Frank J. Palella6; Katherin Tassiopoulos2  
1Univ of Colorado, Denver, CO, USA; 2Harvard Sch of PH, Boston, MA, USA; 3MetroHlth Med Cntr, Cleveland, OH, USA; 4Ohio State Univ, Columbus, OH, USA; 5Feinberg Sch of Med, Northwestern 
Univ, Chicago, IL, USA; 6Northwestern Univ, Chicago, IL, USA 
Background: Aging HIV+ adults may have a greater burden of geriatric syndromes, including diminished ability with independent activities of daily living (IADLs). Improved 
understanding of limitations can assist providers in incorporating interventions to prevent or delay future decline. 
Methods: A5322 follows HIV+ adults ≥40yrs who previously initiated ART within an ACTG clinical trial. IADL function was assessed at entry in 8 categories (housekeeping, money 
management, cooking, transportation, telephone use, shopping, laundry, medication management); those who needed assistance in ≥1 category were considered IADL impaired.  
Associations were examined in logistic regression models; covariates with category-specific p-value <0.10 were retained in the final multivariable model. Additionally, frequency 
of IADL impairment by frailty status was examined. Frailty included a 4-m walk, grip strength, and self-reported weight loss, exhaustion and low physical activity; participants 
meeting criteria in 3-5 categories were considered frail; in 1-2, pre-frail; and in 0, non-frail.
Results: Of 1015 HIV+ participants with IADL assessed (19% female, 30% Black, 20% Hispanic), median age was 51 (IQR 46, 56) years; 51% had CD4 nadir <200 cells/µL. At A5322 
entry, median CD4 was 616 (449, 822) cells/µL, 95% had HIV-1 RNA <200 copies/mL, with a median 7.8 (IQR 4.4, 12.0) years since ART initiation. There were 11% with 1 IADL 
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impairment; 6% had ≥2 IADL impairments. The most common impairments involved housekeeping (48%), transportation (36%), shopping (28%), laundry (20%), and cooking 
(15%). Of the 999 who also had frailty assessed, frail participants were more likely to report IADL impairment (52% had ≥1 impairment vs. 21% of pre- and 11% of non-frail).
In univariate models, no significant associations were seen between IADL impairment and nadir/current CD4, HIV-1 RNA, initial ART regimen,  prior exposure to ZDV, D4T, or DDI; 
years since ART initiation; substance use; obesity or weight change since ART initiation; renal disease; hypertension; or cancer. Neuroimpairment, public insurance (vs private/
other), education, and low physical activity were associated with impairment in the final model (Table).
Conclusions: In HIV+ older adults, IADL impairment occurs more frequently among those with neuroimpairment or frailty. Modifiable risk factors (smoking, low physical activity) 
provide targets for interventions to help maintain independent living. 

 

722  Fitness Characteristics of United States Air Force Members With HIV Infection 
Asha R. De1; Xiahoe Xu2; James White2; Thankam Sunil2; Jason Okulicz3  
1San Antonio Military Med Cntr, Fort Sam Houston, TX, USA; 2Univ of Texas San Antonio, San Antonio, TX, USA; 3San Antonio Military Med Cntr, San Antonio, TX, USA 
Background: HIV infection has been associated with early cardiovascular disease, reduced muscle mass, and adverse metabolic effects. To better understand the impact of HIV on 
physical fitness, we evaluated longitudinal fitness characteristics for active duty United States Air Force (USAF) members with and without HIV infection.
Methods: Since 2004, USAF members perform a standardized fitness test every 6-12 months with a composite score (CS) comprised of abdominal circumference (AC), push-ups 
(PU), sit-ups (SU), and 1.5-mile run. Scores in each area are based on decade of age, gender, and amount of repetitions or elapsed time. A CS ≥75 is required to pass and ≥90 
is defined as excellent. Male USAF members with HIV infection (n=172) and fitness tests between 2004-2014 were compared with male HIV-negative controls (~10 per case; 
n=1,636) matched by age at military service entry and rank category. Body mass index (BMI) was also analyzed. Fitness tests for cases were divided into two groups for comparison 
by paired t-tests: before HIV diagnosis (pre-HIV) and after HIV diagnosis (post-HIV). Fitness tests for cases in each category were also compared to tests for controls of the same age. 
Random effects regression analyses were also performed to compare characteristics for cases and controls.
Results: The majority of cases were enlisted members (91.3%) with mean age of 21.3 (±3.5) and 28.1 (±6.4) years at military service entry and HIV diagnosis, respectively. 
Cases had lower AC and BMI both Pre- and Post-HIV compared to controls (Table). Pre-HIV tests showed similar CS but lower scores for muscle strength components (SU and PU) 
compared to controls. Similar results were observed Post-HIV versus controls, however Post-HIV CS was significantly greater. Among cases, Post-HIV values of CS, SU, and PU 
were significantly greater compared to Pre-HIV values. Panel regression analyses controlling for background characteristics showed that cases had lower BMI, AC and PU scores 
regardless of Pre- or Post-HIV status, however the odds of an excellent CS were 75.1% higher for Post-HIV cases than for controls.
Conclusions: USAF members with HIV exhibit a high level of physical fitness with greater overall CS and excellent scores than HIV-uninfected controls. Although muscle strength 
scores were lower compared to controls, these components improved Post-HIV. These results suggest that USAF members can effectively maintain muscle mass and cardiovascular 
performance after HIV diagnosis.

 

723  Frailty in HIV-Infected Patients Is Associated With Increased insulin Resistance 
Dominic Chow; Lindsay M. Kohorn; Tanawan Riangwiwat; Scott C. Souza; Kalpana J. Kallianpur; Beau K. Nakamoto; Lishomwa C. Ndhlovu; Cecilia M. Shikuma  
Univ of Hawaii, Honolulu, HI, USA 
Background: Physical frailty develops earlier in HIV-infected than in uninfected individuals. In the general population, frailty is associated with insulin resistance.
Methods: We examine the association between frailty and indices of glucose metabolism in HIV-infected patients on stable antiretroviral therapy (ART). This subgroup analysis 
utilized baseline data from the Hawaii Aging with HIV-Cardiovascular Study. Frailty was defined as a syndrome meeting 3 or more of 5 phenotypic criteria: weakness, assessed 
by grip strength; slowness, assessed by the 15 feet walking time; low physical activity; low energy or self-reported exhaustion; and unintentional weight loss. Patients with 1 or 
2 criteria were considered Pre-Frail and those with 0 phenotypic traits were considered Non-Frail. Insulin resistance was assessed by Homeostatic Model Assessment of Insulin 
Resistance (HOMA-IR) and the Oral Disposition Index (DIo), a dynamic measure of insulin resistance using a 2 hour oral glucose tolerance test (OGTT). Biomarkers (sE-selectin, 
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sVCAM-1, sICAM-1, MMP-9, tPA-1, hsCRP, IL-6, IL-8, IL-10, TNF-α, MCP-1, IFN-α) were assessed by multiplex Luminex assay. Analysis of covariance was used to determine group 
differences.
Results: 79 HIV-infected subjects (45 Non-Frail, 28 Pre-Frail, 6 Frail): 90% men, median age of 51 years, median CD4 count of 479.0 cells/mm3, 84% with plasma HIV RNA < 50 
copies/mL. The three groups had similar clinical and laboratory assessments except for body mass index (BMI). Median BMI (Q1,Q3) for the Non-Frail, Pre-Frail, and Frail groups 
was 26.1 (24.5,27.5), 25.8 (24.1,27.2), and 29.8 (26.0,37.5) kg/m2, respectively, with a difference noted between Pre-Frail and Frail groups. There were no differences in biomarkers 
except for IL-6. Median IL-6 for the Non-Frail, Pre-Frail, and Frail groups was 1.26 (1.02,1.68), 2.20 (0.90,3.61), 2.54 (2.46,5.75) pg/mL, respectively, with differences between Non-
Frail and Frail groups.  Glucose measures at 90 and 120 min of the OGTT were significantly higher in the Frail than in the Non-Frail group. HOMA-IR and DIo were higher in the Frail 
group compared to the Non-Frail and Pre-Frail groups even after adjustment for age and BMI. IL-6 correlated with HOMA-IR (β=0.26, p=0.03) but not DIo.
Conclusions: Frailty in HIV-infected subjects was associated with increased insulin resistance. IL-6 was elevated in frailty and correlated with HOMA-IR. The roles of inflammatory 
processes and insulin resistance in frailty require further study.

 

724  HIV gp120 in the Lungs of HAART-Treated Individuals Impairs Pulmonary Immunity 
Paul J. Collini1; Martin Bewley1; Julia M. Greig2; Christine Bowman2; David H. Dockrell1  
1Univ of Sheffield, Sheffield, UK; 2Sheffield Teaching Hosps, Sheffield, UK 
Background: Antiretroviral therapy (ART) has improved overall survival but HIV+ individuals remain at increased susceptibility to chronic lung disease and pneumonia. 
HIV associated immune activation and oxidative stress persist despite ART and HIV proteins have been implicated in this process. We hypothesised that gp120 plays a role in 
dysregulating lung immunity in HIV+ individuals despite ART.
Methods: We recruited 14 healthy, viral hepatitis-uninfected, ART treated HIV+ non-smokers (9 male, 9 white, mean age 42, mean 372 weeks ART) and 10 matched HIV- controls 
for bronchoalveolar lavage (BAL) to obtain lung mononuclear cells and fluid (BALF). Cells were analysed by flow cytometry and gp120 measured by ELISA. Alveolar macrophages 
(AM) and 14-day human monocyte derived macrophages (hMDM) exposed to 10-100ng/mL of gp120 were challenged with pneumococci, and responses characterised by 
microscopy, flow cytometry and viable bacterial counts. Data were compared with t test and if non-parametric Mann-Whitney or Wilcoxon test and considered significant if 
p<0.05.
Results: gp120 was detected by ELISA in the BALF of 45% of HIV+ at concentrations 13 to 78 ng/mL. Of the HIV+ individuals, those with detectable BALF gp120 had significantly 
lower plasma CD4 counts (mean 470± SEM43 vs 756±80 cells/mL, p=0.0087). HIV+ individuals had a significant BAL lymphocytosis compared with controls (12.4±1.9 vs 7.6±1.1 
%, p=0.043), with increased BAL CD8+ T cells (45.0±4.0 vs 22.3±4.0 %, p=0.0006), and reduced BAL CD4:CD8 ratios (3.79±0.76 vs 1.16±0.15, p=0.0019). HIV+ AM demonstrated 
impaired intracellular killing of pneumococci (1.3±0.4 vs 0.5±0.5 log CFU/mL), a finding reproduced in hMDM treated with gp120  (1.2±0.3 vs 0.7±0.3 log CFU/mL, p=0.019), 
and associated with reduced apoptosis (18.1±4.8 vs. 33.5±7.0 %, p=0.039). However, apoptosis-associated killing was not reduced when hMDM were co-cultured with activated 
autologous CD8 T cells. gp120 also induced the generation of mitochondrial reactive oxygen species in hMDM (mROS, 1.86±0.5 fold change MFI, p=0.016) in hMDM but blunted the 
induction of mROS  with pneumococci (p=0.047).
Conclusions: The immune environment of the lung fails to normalise during ART with persistence of gp120 and a CD8 lymphocytosis. gp120 causes macrophage oxidative stress 
and impairs apoptosis-associated killing of pneumococci. gp120 appears to play a role in HIV associated lung disease despite ART. 

725  The Host Response to the HIV Airway Epithelial Cell Microbiome 
Janice Leung1; Marc Sze2; Stella Xu1; Emily Vucic3; Wan Lam3; Stephen Lam3; Corey Nislow1; Julio Montaner4; Don Sin1; S. F. Paul Man1  
1Univ of British Columbia, Vancouver, BC, Canada; 2Univ of Michigan, Ann Arbor, MI, USA; 3BC Cancer Rsr Cntr, Vancouver, BC, Canada; 4BC Cntr for Excellence in HIV/AIDS, Vancouver, BC, 
Canada 
Background: Chronic Obstructive Pulmonary Disease (COPD) is an important comorbidity in patients living with HIV. Previous bacterial microbiome studies have shown increased 
abundance of specific bacteria like Tropheryma whipplei in bronchoalveolar lavage samples, but few studies have evaluated the microbiome of airway epithelial cells. Moreover, 
few studies have determined whether the microbiome can elicit a specific host response. 
Methods: Two bronchial brush samples were obtained during bronchoscopy from 21 HIV-infected patients. One was used for bacterial microbiome analysis using the Illumina 
MiSeq platform as well as DNA methylation analysis using the Illumina Infinium 450K Human Methylation array. The other brush was used to evaluate gene expression patterns 
of the host using the Affymetrix Human Gene ST 2.0 array. Microbiome composition, Shannon diversity, evenness, and operational taxonomic unit (OTU) richness were assessed 
comparing HIV-infected patients with and without COPD by spirometry, and with and without emphysema by computed tomographic imaging. Weighted gene co-expression 
network analysis was used to determine the relationship between the bacterial microbiome and host DNA methylation and gene expression patterns. 
Results: There was no difference in Shannon diversity, evenness, or bacterial community composition between HIV patients with and without COPD or HIV patient with and 
without emphysema. However, OTU4, OTU15, and OTU38 were able to discriminate between subjects with and without COPD. OTU4 and OTU30 were also able to discriminate 
between those with and without severe emphysema. 14 gene expression modules correlated significantly to at least one measure of the bacterial microbiome (Table) including 
modules involved in cilia function, immune response, and antigen presentation. 10 methylation modules correlated significantly to at least one measure of the bacterial 
microbiome (Table). The turquoise module (representing lung and respiratory tubule development) had the most significant correlations with the microbiome, being negatively 
correlated with Actinobacteria, Firmicutes and overall OTU richness, and positively correlated with Proteobacteria.
Conclusions: Within HIV, certain OTUs are able to distinguish between COPD and non-COPD airway epithelial cells, as well as between those with and without severe emphysema. 
Microbiome features are additionally related to cilia function, immune response, and lung and respiratory tubule development.
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Module	   Number	  of	  Genes	  
or	  CpG	  Sites	   Analysis	   Pathways	  Identified	  

False	  Discovery	  
Rate-‐Adjusted	  	  
P-‐value	  

Tan	   201	   Gene	  Expression	   Lysosome,	  Immune	  Response,	  Plasma	  Membrane	   5.0x10-4	  
Red	   554	   Gene	  Expression	   Immune	  Response,	  Defense	  Response,	  Inflammatory	  

Response,	  Response	  to	  Wounding	   1.0x10-12	  

Midnight	  Blue	   82	   Gene	  Expression	   Magnesium	  Ion	  Binding	   0.05	  
Green	   791	   Gene	  Expression	   Cilia	   2x10-4	  
Turquoise	   6050	   Gene	  Expression	   Intracellular	  Organelle,	  Membrane-‐Enclosed	  Lumen	   2x10-7	  
Dark	  Green	   43	   Gene	  Expression	   None	  Identified	   N/A	  
Black	   452	   Gene	  Expression	   Cell	  to	  Cell	  Signaling,	  Cell	  Membrane	   1.0x10-5	  
Magenta	   365	   Gene	  Expression	   Oxidation/Reduction,	  Microsomes	   2.0x10-2	  
Pink	   427	   Gene	  Expression	   Immune	  Response,	  Immunoglobulion,	  Antigen	  

Presentation	   1.0x10-3	  

Brown	   1274	   Gene	  Expression	   Glycoprotein,	  Plasma	  Membrane,	  Immune	  Response	   1.0x10-6	  
Blue	   5675	   Gene	  Expression	   Nucleus,	  Transcription	  Regulation,	  Nuclear	  Lumen	   2x10-4	  
Grey	   5861	   Gene	  Expression	   Olfactory	  Transduction	   4.9x10-42	  
Green	  Yellow	   245	   Gene	  Expression	   Immunoglobulin,	  Antigen	  Processing	  and	  Presentation	   1x10-4	  
Light	  Green	   63	   Gene	  Expression	   None	  Identified	   N/A	  
	   	   	     
Magenta	   2202	   Methylation	   Blood Vessel Development, Embryonic Development	   1x10-2	  
Orange	   266	   Methylation	   Membrane Fraction, Plasma Membrane, Cell Fraction	   0.1	  
White	   176	   Methylation	   None Identified	   0.1	  
Cyan	   1307	   Methylation	   Regulation of Metabolic Process, Skeletal Development, 

Cell Migration	  
1x10-2	  

Saddlebrown	   163	   Methylation	   None Identified	   0.1	  
Salmon	   1403	   Methylation	   ATP-binding	   0.1	  
Black	   3114	   Methylation	   Pleckstrin Homology, Plasma Membrane, Cellular 

Morphogenesis	  
1x10-2	  

Turquoise	   4575	   Methylation	   Lung Development, Respiratory Tube Development	   1.0x10-2	  
Blue	   26951	   Methylation	   Transcription Regulation, Embryonic Morphogenesis	   1x10-2	  
Brown	   20139	   Methylation	   Plasma Membrane, Cell Adhesion, Glycoprotein	   1x10-8	  
	  

 

726  Immunological Signaling During HSV-2 and CMV Vaginal Reactivation at ART Initiation 
Andrew D. Redd1; Eshan U. Patel2; Allison R. Kirkpatrick3; Aaron A. Tobian4; Sara Gianella5; Sarah Kalibbala6; Thomas C. Quinn4; David Serwadda7; Steven J. Reynolds2; Martha Nason1  
1NIAID, NIH, Bethesda, MD, USA; 2NIH, Bethesda, MD, USA; 3NIAID, NIH, Baltimore, MD, USA; 4Johns Hopkins Univ Sch of Med, Baltimore, MD, USA; 5Univ of California San Diego, San Diego, CA, 
USA; 6Rakai Hlth Scis Prog, Rakai, Uganda; 7Makerere Univ Schoool of PH, Kampala, Uganda 
Background: Vaginal shedding of herpes simplex virus type 2 (HSV-2) and cytomegalovirus (CMV) was increased in HIV-infected women within the first three to four months after 
antiretroviral therapy (ART) initiation. The role of vaginal pro-inflammatory cytokine expression on herpetic reactivation was examined in these same women.
Methods: HIV and HSV-2 co-infected individuals with a CD4 cell count between 300 and 400 cells/μl were enrolled in a double-blind, randomized placebo-controlled trial of HSV-2 
suppression with acyclovir. Participants were randomly assigned to receive placebo or 400mg acyclovir twice daily for 24 months. Self-collected vaginal swab samples from women 
previously tested for HSV-2 and CMV shedding taken one month prior (-1), at time of ART initiation (0), and months 1, 2, 3, 4 & 6 after ART initiation were screened for presence of 
pro-inflammatory cytokines IL-1β, -2, -4, -6, -8, -10, -12p70, -13, TNF-α, and IFN-γ (Meso Scale Discovery Inc, Rockville, MD). Cytokines were dichotomized by median value and 
associations with HSV-2 and CMV shedding were evaluated after adjusting for month of sample collection and ART status. Relationships between cytokine levels and HSV-2 or 
CMV shedding over time were modeled using Generalized Estimating Equations (GEE). A Poisson model with a log link and robust standard errors was used. Relationships between 
cytokine levels and shedding were visualized with heat maps using geometric means of cytokine levels.
Results: The median values for vaginal IL-1β, IL-2, IL-4, IL-10 and TNF-α were 0 pg/mL; the other medians included IL-6 median=2.95 pg/mL; IL-13 median=9.9 pg/mL; IL-8 
median=1,137 pg/mL. Presence of HSV-2 DNA shedding was significantly associated with higher IL-6 (p=0.003) and TNF-α (p=0.010), whereas CMV DNA shedding was associated 
with higher IL-1β (p=0.015), IL-2 (p=0.007), and IL-6 (p=0.006). For HSV-2 and CMV, women were divided according to shedding status pre- (-1 and 0 months) and post-ART 
(months 1-4). Women who shed HSV-2 post-ART appeared to have a pattern of higher pro-inflammatory cytokine levels (IL-2, -6, -8 -13, -10, and TNF- α) after HAART initiation 
(Figure).
Figure: Heat maps of cytokine levels for women who did not shed HSV-2 compared to women who did shed post-ART only.  
Conclusions: The association of HSV-2 and CMV shedding with higher IL-6 levels suggests that herpetic reactivation in the genital tract of African women may be an immune 
restoration inflammatory syndrome-like event.

 

727  Longitudinal Viral Dynamics in Semen of HIV+ Men Before and After Early ART 
Sheldon R. Morris; Davey M. Smith; Milenka Vargas; Susan J. Little; Sara Gianella  
Univ of California San Diego, San Diego, CA, USA 
Background: Multiple viruses co-infect the male genital tract and most likely influence each other’s replication. The longitudinal replication dynamics of HIV and human 
herpesviruses (HHV) before and after starting early antiretroviral therapy (ART) have not been systematically described.
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Methods: This study included 423 seminal samples from 196 HIV+ men from the San Diego Primary Infection Cohort. Levels of seminal HIV RNA and HHV DNA (cytomegalovirus 
[CMV], Epstein-Barr virus [EBV], herpes simplex virus 1 & 2 [HSV], HHV-6, -7 and -8) were measured by RT PCR. Longitudinal shedding rates were determined by survival analysis. 
Predictors of seminal HIV shedding were determined using backwards selection in a multivariable GEE model.
Results: The first time-point was collected within a median estimated duration of infection (EDI) of 90 days (IQR: 75-166), and 99 individuals had additional time-points over a 
median follow-up of 119 days (IQR: 36-243). Overall 15% of time-points were sampled on ART and with suppressed plasma HIV RNA. Within the first 48 weeks of EDI, 94% of men 
had detectable seminal DNA from at least one HHV. Most commonly CMV (85%) and EBV (81%), followed by HHV-7 (35%), HHV-6 (29%), HHV-8 (26%) and HSV (23%). Overall, 
shedding of seminal HHV was not affected by CD4, HIV RNA, EDI and ART status but did decline with older age (p<0.05). Among shedders with longitudinal sampling (≥2 time-
points), intermittent shedding patterns (changing shedding status) was less likely for CMV (17%) and EBV (36%) than for HHV-7 (47%), HHV-8 (50%), HHV-6 (60%) and HSV (67%). 
Seminal HIV RNA was detectable in 97% of men over the first 48 weeks of EDI and was significantly lower when plasma HIV RNA was undetectable (78% vs 33%, p<0.05). Presence 
of CMV, EBV and HSV (but not CD4, CD8, age and EDI) were independent predictors of seminal HIV shedding after adjusting for plasma HIV and longitudinal measurements. Odds 
ratios (OR) for associations with seminal HIV shedding were 9.0 (95% CI: 1.1-74.5) for HSV, 1.9 (1.0-3.5) for CMV, 1.9 (1.0-3.7) for EBV, and 2.2 (1.7-2.9) for each increment of log10 viral 
load in plasma. 
Conclusions: Seminal HHV replication was prevalent in our HIV primary infection cohort and was not affected by clinical or demographic parameters with exception of age. 
Persistent CMV and EBV shedding was common and significantly associated with seminal HIV shedding. HSV shedding was less frequent and mostly intermittent in our cohort, but 
its association with seminal HIV shedding was the strongest.

728 HSV-2 Acquisition Among HIV-1 Infected Adults With Tenofovir-Based ART in ACTG 5175 
Connie M. Celum1; Ting Hong1; Anne Cent1; Rhoda Morrow1; Jared M. Baeten1; Nagalingeswaran Kumarasamy2; Beatriz Grinsztejn3; Mina Hosseinipour4; Thomas B. Campbell5; for the 
ACTG 5175 team  
1Univ of Washington, Seattle, WA, USA; 2YRG Cntr for AIDS Rsr and Educ, Chennai, India; 3Inst de Pesquisa Clínica Evandro Chagas (IPEC)/Fundação Oswaldo Cruz (Fiocruz), Rio de Janeiro, 
Brazil; 4Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA; 5Univ of Colorado, Denver, CO, USA 
Background: HSV-2 infection is highly prevalent (50-90%) in HIV-infected persons and associated with increased HIV viral load and greater risk of transmission and disease 
progression. Tenofovir disoproxil fumarate (TDF) has in vitro efficacy against HSV-2 and reduced HSV-2 acquisition in HIV-1 uninfected persons on PrEP. A majority of HIV-infected 
persons are on TDF-containing antiretroviral treatment (ART); however, the efficacy of TDF to reduce HSV-2 acquisition in HIV-infected persons is unknown.
Methods: ACTG 5175 (PEARLS) was an open label randomized trial, which enrolled 1571 ARV naïve HIV-infected persons from India, Brazil, Malawi, South Africa, USA, Peru, 
Zimbabwe, Haiti, and Thailand from 2005-07 and followed through 2010.  Participants were randomized to receive a TDF-containing regimen (TDF, emtricitabine & efavirenz) or a 
non-TDF regimen (zidovudine, lamivuidine, & efavirenz or didanosine, emtricitabine, & atazanavir).  We analyzed baseline and exit visit HSV-2 serostatus by Focus HSV-2 EIA with 
HSV Western blot to confirm indeterminate EIAs (0.9-3.4). An intent to treat analysis was conducted.
Results: Of 1567 HIV-infected persons who initiated ART, 53% were male and 51% were <35 years of age; 525 were randomized to an ART regimen with TDF and 1042 to a regimen 
without TDF. 68 HSV-2 seroconversions occurred: 24 in persons randomized to the TDF regimen (6.4 HSV-2 incidence/100 person-years, p-yrs) and 44 were in persons randomized 
to a non-TDF regimen (6.6 HSV-2 incidence/100 p-yrs) with a hazard ratio (HR) of 0.89 (95% CI 0.55-1.44; p=0.63). Of 374 p-yrs in the TDF-containing arm, 9 p-yrs were in 27 
persons who switched to a non-TDF regimen, and of 663 p-yrs among those randomized to a non-TDF regimen, 161 p-yrs were in 101 persons who switched to the TDF-containing 
regimen.  The unadjusted HR among those who never switched was 1.34 (95% CI 0.7-2.58; p=0.38).
Conclusions: In this international, multi-site open label trial of 3 ART regimens, annual HSV-2 incidence was high (average 6.5/100 p-yrs across arms) among HSV-2 uninfected, 
HIV-infected persons.  There was no protective benefit of TDF against HSV-2 acquisition in the randomized comparison, although the high rate of switching to a TDF regimen 
among those randomized to a non-TDF regimen reduced the ability to detect an effect.  Given that our findings conflict with the reduction in HSV-2 accquistion in HIV-uninfected 
persons on TDF PrEP, further research on whether TDF can prevent HSV-2 acquisition in HIV-infected persons is needed.

729  CMV Status Is Associated With CD4/CD8 Restoration in Primary HIV-Infected Patients 
Patrick Miailhes1; Christophe Malcus1; Pierre Pradat2; Isabelle Delfour2; Julien Saison2; Jean-Claude Tardy2; Isabelle Cohen-Codar3; Christian Chidiac2; Guillaume Monneret1; Tristan 
Ferry2  
1CHU Lyon, Lyon, France; 2Hopital de la Croix Rousse, Lyon, France; 3AbbVie Inc, Rungis, France 
Background: The objective was to identify factors associated with the normalization of the CD4/CD8 ratio (>=1) in patients with a history of primary HIV infection (PHI) and long-
term combined antiretroviral therapy (cART).
Methods: Cross-sectional study conducted in Lyon, France in HIV patients with a known history of PHI and a minimum of 2 years of effective cART (< 200 copies/ml) without 
interruption or virological failure. Baseline factors at the time of PHI, type and duration of first and total cART, CMV status, and level of activation markers on CD4 and CD8 cells 
(CD38 and HLA-DR) at the time of the study were assessed. Patients with hepatitis C or B virus co-infection or with a history of neoplasia or immunosupressive therapy after the 
date of PIH were excluded.
Results: A total of 83 patients (87% males, median age 37 years [range 18-63]), 85% with a positive CMV serology) were studied. cART was initiated after a median of 10.2 months 
[0-198] after PHI. Twenty-nine (35%) began cART early within three months after diagnosis of PHI. Before cART, median CD4 nadir was 304 cells/µl [18-642] and viral load 212643 
copies/ml [64-107]. The first cART included either a combination of nucleosides with protease inhibitor in 73% or a non-nucleoside analogue or three nucleosides in 27% of cases, 
respectively, with a similar median duration (13 months). Overall, patients had cART during a median of 7.3 years [2-18.9] with a median of three different lines of cART. Sixty-seven 
(81%) had more than 500 CD4/µl and 68% achieved a CD4/CD8 ratio >=1 at the time of the study. A CD4/CD8 ratio >=1 was significantly associated with a lower percentage of 
HLA-DR+ on CD4 and CD8 cells (9.7 vs 17.6%, p<0.0001 and 29.9 vs 39.7%, p=0.001, respectively). Conversely, age, gender, early initiation of active cART (< 3 months) and type of 
first cART, were not associated with better CD4/CD8 restoration. The seronegative CMV status was also significantly associated with a higher CD4/CD8 ratio (1.72 vs 1.11; p=0.009) 
and lower percentage of HLA-DR+ (p<0.001) and CD38+HLA-DR+ (p=0.020) on CD8 cells.
Conclusions: In patients with a history of PHI and long-term active cART, a seronegative CMV status was strongly associated with a lower residual immune activation and a better 
restoration of the CD4/CD8 ratio.

730  CD4+ T Cell Dysfunction During Early HIV Infection Might Trigger CMV Shedding 
Jennifer M. Dan1; Marta Massanella2; Davey M. Smith1; Milenka Vargas1; Rachel Schrier1; Susan J. Little1; Sara Gianella1  
1Univ of California San Diego, San Diego, CA, USA; 2CRCHUM, Montreal, QC, Canada 
Background: Asymptomatic seminal cytomegalovirus (CMV) replication among ART-treated individuals is associated with increased CD4+ T-cell activation, proliferation and 
exhaustion as well as higher levels of HIV transcription and persistence. The interplay between persistent CMV replication and antigen-specific immune response (CMV and HIV) 
during early HIV-infection is unknown.
Methods: Paired seminal and blood samples from 28 ART-naïve early HIV-infected CMV-seropositive men who have sex with men (15 CMV shedders and 13 non shedders) were 
evaluated.  Levels of seminal CMV DNA and HIV RNA were measured by RT-PCR, and expression of intracellular interferon (IFN)-γ was measured by flow cytometry from peripheral 
blood mononuclear cells (PBMC) following overnight stimulation with whole CMV and HIV lysate. Levels of programmed death receptor-1 (PD-1) were measured on unstimulated 
PBMCs. Associations between immunological markers and asymptomatic CMV and HIV replication were determined using Mann-Whitney U tests. 
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Results: Comparison of CMV shedders and non shedders (table 1) of similar age, CD4 count, plasma HIV RNA, CMV IgG titers, and estimated duration of HIV infection showed that 
individuals shedding seminal CMV had significantly higher HIV RNA levels in semen (p<0.001). The presence of seminal CMV DNA was associated with a decreased CMV-specific 
response (IFN-γ production) in CD4+ T cells (p=0.088) in peripheral blood but no difference in CD8+ T-cell IFN-γ production. Interestingly, asymptomatic CMV shedding was also 
associated with a significantly poorer HIV-specific CD8+ T-cell response (p=0.013). CMV shedders also had significantly higher PD-1 expression on CD8+ T cells (p=0.011) but no 
difference in PD-1 expression on CD4+ T cells.    
Conclusions: A decreased CMV-specific CD4+ T-cell response during primary HIV infection is associated with increased frequency of seminal CMV shedding, which in turn may 
drive CD8+ T-cell exhaustion and lead to an impaired HIV-specific immune response. These observations could explain the connections between CMV replication and higher levels 
of seminal HIV shedding, as well as increased cell-associated HIV RNA and proviral HIV DNA levels in blood.

 
Table 1: Patient Characteristics and PBMC Profiles  
 

Confidence Interval (CI); International units (IU); Estimated Date of Infection (EDI), Interferon gamma (IFNγ), Programmed Death 
Receptor (PD-1);1p-value determined by the Mann-Whitney U test; 2IFNγ production normalized to total CD4+ or CD8+ T cells and 
background subtracted; 3PD-1 expression normalized to total CD4+ or CD8+ T cells  

Total (n=28)  CMV Non-Shedders (n=13) CMV Shedders (n=15) p-value1 

Age (years), mean [CI]  38.54 [33.50 – 43.58] 34.93  [30.44 – 39.42] 0.30 

CD4 Count (cells/µL), mean [CI]  593 [423 – 763] 618.2 [428.4 – 808] 0.88 

Blood HIV RNA level (copies/mL)  2.32x106 [-2.53x106 – 7.67 x106] 3.43 x105 [-1.95 x105 – 8.81 x105] 0.61 

CMV IgG Titer (IU/mL), mean [CI]  23.81 [17.82 – 29.79] 24.51 [16.16 – 32.86] 0.72 

EDI (days), mean [CI]  
 148.9 [53.42 – 244.4] 205.9 [-3.34 – 415.2] 0.85 

Seminal CMV level (copies/mL), 
mean [CI]  0 4.05x106 [-1.19 x106 – 9.29 x106] <0.0001 

Seminal HIV level (copies/mL), 
mean [CI]  168.4 [-10.58– 347.3] 57,591 [-51,264 – 166,445] 0.0009 

CMV-specific (IFNγ) CD4+ T cells2  1.007 [0.28 – 1.73] 0.47 [0.12 – 0.81] 0.088 

HIV-specific (IFNγ) CD4+ T cells2  0.084 [-0.014 – 0.18] 0.02 [-0.0077 – 0.050] 0.300 

CMV-specific (IFNγ) CD8+ T cells2  0.15 [-0.011 – 0.31] 0.33 [0.032 – 0.63] 0.36 

HIV-specific (IFNγ) CD8+ T cells2  0.14 [0.018 – 0.27] 0.010 [-0.0096 – 0.030] 0.013 

%PD-1 on CD4+ T cells3  0.29 [0.18 – 0.40] 0.41 [0.25 – 0.58] 0.25 

%PD-1 on CD8+ T cells3  0.21 [-0.12 – 0.54] 0.19 [0.12 – 0.26] 0.011 

 

731  High Anti-CMV IgG Levels Predict HIV Disease Progression 
Eshan U. Patel1; Sara Gianella2; Kevin Newell3; Aaron A. Tobian4; Allison R. Kirkpatrick5; Mary K. Grabowski6; David Serwadda7; Thomas C. Quinn4; Andrew D. Redd8; Steven J. Reynolds1  
1NIH, Bethesda, MD, USA; 2Univ of California San Diego, San Diego, CA, USA; 3Rsr Data and Communication Technologies, Inc, Garrett Park, MD, USA; 4Johns Hopkins Univ Sch of Med, 
Baltimore, MD, USA; 5NIAID, NIH, Baltimore, MD, USA; 6Johns Hopkins Univ, Baltimore, MD, USA; 7Makerere Univ Schoool of PH, Kampala, Uganda; 8NIAID, NIH, Bethesda, MD, USA 
Background: The relationship between the humoral immune response to cytomegalovirus (CMV) and HIV pathogenesis is not well characterized in sub-Saharan Africa. In this 
secondary analysis of a randomized trial in Rakai, Uganda, we examined correlates of anti-CMV IgG levels and assessed their prognostic value on HIV disease progression and 
inflammation. 
Methods: HIV-1/HSV-2 co-infected Ugandan women (N=300) with CD4 counts between 300-400 cells/μL were enrolled in a double-blind, randomized, placebo-controlled trial to 
examine the effect of acyclovir use on HIV disease progression. The primary outcome was ART eligibility (CD4 count ≤250 cells/μL, a WHO Stage IV condition, non-traumatic death, 
or ART initiation for any reason). Anti-CMV IgG, C-reactive protein (CRP), and soluble CD14 (sCD14) levels were measured on serum samples at baseline, year 1 and year 2 (n=812 
visits). Anti-CMV IgG levels were categorized into tertiles, and then dichotomized to compare the 3rd tertile to the 1st and 2nd tertiles in combination. Cox proportional hazard 
regression models were used to evaluate the predictive value of baseline anti-CMV IgG levels on ART eligibility. Poisson regression with GEE was used to calculate prevalence risk 
ratios (PRR) to indicate associations with high anti-CMV IgG levels. Correlations were assessed using Spearman’s rank-order test. 
Results: Compared to lower levels of anti-CMV IgG at baseline, women in the 3rd tertile had a higher probability of ART eligibility (29.7/100py vs. 53.4/100py, P<0.001). The 
hazard of reaching ART eligibility was greater for the 3rd tertile at baseline independent of study arm, age, body mass index, CRP, sCD14, CD4 count, and HIV viral load (aHR=1.51, 
95%CI=1.08-2.10; P<0.016). In a multivariate analysis censored for ART initiation, high anti-CMV IgG levels were associated with high CRP, high HIV viral load, and low CD4 counts 
(P<0.05). Among 72 women who initiated ART during the study period, anti-CMV IgG levels were significantly higher post-ART initiation (PRR=1.82, 95%CI=1.33-2.49, P<0.001; 
n=113 visits) than pre-ART (n=95 visits). Log10 anti-CMV IgG levels correlated with log10 CRP levels (rho=0.21, P=0.05) and with log10 sCD14 levels (rho=0.21, P=0.045) in fully 
suppressed women (n=88 visits, N=65). 
Conclusions: High anti-CMV IgG levels were predictive of HIV disease progression and were associated with increased systemic inflammation. Determinants of elevated anti-CMV 
IgG levels post-ART initiation require further investigation.
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732  CX3CR1+ CD8 T Cells Are Promoted by CMV Coinfection in Treated HIV Infection 
Michael L. Freeman1; Joseph C. Mudd2; Souheil-Antoine Younes1; Soumya Panigrahi1; Michael M. Lederman1  
1Case Western Reserve Univ, Cleveland, OH, USA; 2NIAID, NIH, Bethesda, MD, USA 
Background: Activated CD8 T cells are prominent within atheromas. Their expansion is a hallmark of antiretroviral therapy (ART)-treated HIV infection and is linked to 
cardiovascular disease risk. We recently showed that co-infection with cytomegalovirus (CMV) is associated with heighted inflammation and is necessary for CD8 T cell expansion 
in ART-treated HIV-infection. Here we examined the influence of CMV co-infection on the phenotype and function of expanded CD8 T cells in ART-treated HIV infection. 
Methods: PBMCs were harvested from CMV-seropositive (n=15) or CMV-seronegative (n=10) HIV-infected persons. The activation status, function, and expression of the 
transcription factors T-bet and Eomes in distinct CD8 T cell maturation subsets were compared by flow cytometry. Memory CD8 T cells subsets were sorted from PBMCs and 
measured for their ability to produce IFNγ after T cell receptor-driven stimulation with anti-CD3/anti-CD28. 
Results: We identify a population of circulating CCR7lo CD8 T cells that express the endothelial-homing receptor for fractalkine (CX3CR1), the thrombin receptor (PAR-1), and 
the platelet-binding receptor (PSGL-1). The percentage of CD8 T cells expressing CX3CR1 is negatively correlated with the CD4/CD8 ratio (rho=-0.5261, P=0.003). Frequencies of 
circulating CX3CR1+ CD8 T cells are significantly enriched in CMV-seropositive ART-treated HIV-infected subjects (40% of all memory CD8 T cells) when compared to frequencies of 
CX3CR1+ CD8 T cells in ART-treated HIV+ CMV-seronegative subjects (24%, P=0.004). A greater proportion of CCR7loCX3CR1+ CD8 T cells from CMV-seropositive HIV+ donors are 
CD28-negative (82% vs 47%, P=0.005), CD57 positive (47% vs 31%, P=0.010), and a have a T-bethiEomeslo phenotype (45% vs. 22%, P=0.003) compared to findings among CMV-
seronegative HIV+ persons. IFNγ production following TCR stimulation was concentrated within the CX3CR1+CD57+ population.
Conclusions: Here we identify a population of circulating cytokine-producing memory that are negatively correlated with CD4/CD8 ratio, that express endothelium-homing 
receptors and may contribute to cardiovascular disease risk in ART-treated HIV-infection. CX3CR1+ CD8 T cells are detectable in ART-treated, HIV-positive CMV-seronegative donors 
but are relatively and absolutely expanded in HIV/CMV co-infection, suggesting a role for inflammation in their development.

733  Baseline Sputum and Polyfunctional TB-Specific CD4+ T Cells in HIV-TB Coinfection 
David H. Canaday1; Htin Aung2; Brigid Wilson1; Harriet Mayanja-Kizza3; Sophie Nalukwago4; Joy Baseke4; Michael R. Betts5; W. H. Boom2  
1Cleveland VA Med Cntr, Cleveland, OH, USA; 2Case Western Reserve Univ, Cleveland, OH, USA; 3Makerere Univ Coll of Hlth Scis, Kampala, Uganda; 4Mulago Hosp, Kampala, Uganda; 5Univ of 
Pennsylvania, Philadelphia, PA, USA 
Background: Assessing polyfunctionality of T cell function has become increasingly common in the TB field.  What this means and how this correlates with disease states and 
diagnosis needs further exploration.  Here we compare CD4+ T cell cytokine profiles and polyfunctionality in response to M. tuberculosis (MTB) antigen in relation to diagnostic 
tests at initial presentation in HIV+ subjects.
Methods: 59 HIV+ persons age 14-60 (median 32) with CD4 counts >200 (median 544) were recruited in Kampala, Uganda.  Subjects had PTB based on sputum smear and/or 
culture positivity.  Baseline diagnostic sputum smear were graded 0-3 by WHO/ IUATLD categories.  All subjects had chest x-ray (CXR).  None had prior TB disease or were on ARV.  
Multicolor flow analysis was performed on PBMC stimulated with PPD, CMV antigen or SEB and frequencies of IL-2, IFN-gamma, TNF-alpha, and MIP1-alpha secreting CD4+ T cells 
were determined.
Results: Subjects with baseline diagnostic sputum smear in lowest category of 0 compared to those with 1 or higher had reduced IFN, IL-2, or MIP after in vitro PPD stimulation 
(p=<0.03) but were similar to CMV and SEB stimulation. There is increased polyfunctionality to PPD (p=0.006) in those subjects with the higher baseline sputum smear 
grades.   This relationship did not hold comparing polyfunctionality and disease extent based on CXR.  There was no difference in polyfunctionality between the sputum smear 
groups with CMV or SEB stimulation. The extent of disease on CXR was at the lowest level in subjects with the lowest baseline sputum smear grade however there was no 
correlation between those with the lowest sputum smear grade and CD4 count or HIV viral load. 
Conclusions: These data suggest that subjects with the lowest amount of MTB in their sputum have both quantitatively and qualitatively different cytokine responses to PPD than 
those with greater levels of MTB burden.  They also suggest that these differences are TB specific. There have been some observations in other systems that greater antigen loads 
provoke a more polyfunctional T cell response.  Our data suggest that lower screening sputum smears have a lower load of MTB and generate a less polyfunctional T cells.  It is not 
clear that the higher polyfunctionality associated with higher smear grade has an increased protective benefit since higher smear grades were associated with a greater extent of 
disease on CXR.   
Supported by AI80313, AI36219, and VA

734  Neutrophil-Derived MMP-8 Activity Is Associated With Immunopathology in TB-IRIS 
Naomi F. Walker1; Katalin Wilkinson2; Graeme Meintjes3; Rene Goliath3; Janique Peyper3; Robert J. Wilkinson1; Jon S. Friedland1; Paul T. Elkington4  
1Imperial Coll London, London, UK; 2Francis Crick Inst Mill Hill Lab/Univ of Cape Town, Observatory, South Africa; 3Univ of Cape Town, Cape Town, South Africa; 4Univ of Southampton, 
Southampton, UK 
Background: Tuberculosis  (TB) is the leading cause of death in HIV-infected patients. Anti-retroviral therapy (ART) reduces mortality but may be complicated by the paradoxical 
TB-immune reconstitution inflammatory syndrome (TB-IRIS). Diagnostic and targeted treatment strategies for TB-IRIS are lacking. We investigated the hypothesis that matrix 
metalloproteinases (MMPs), previously implicated in TB tissue destruction, associate with immunopathology in TB-IRIS. 
Methods: In a longitudinal study conducted at a HIV-TB clinic in Cape Town, HIV-infected ART-naïve patients, with CD4 counts <200 cells/mm3, presenting with pulmonary TB, 
were followed from TB treatment initiation (TB0), for the first 3 months of ART. Serial induced sputum and plasma were collected. MMP, cytokine and matrix degradation product 
procollagen III N-terminal propeptide (PIIINP) concentrations were quantified (pg/ml) at TB0, ART initiation (ARV0), week 2 (ARV2) and 4 (ARV4) of ART. Chest radiographs (CXR) 
were scored for disease extent. Patients who developed TB-IRIS were compared with those who did not (non-IRIS controls) using Mann-Whitney U test. Correlations were assessed 
using Spearman’s test.
Results: 49 HIV-infected TB patients were recruited. 29 (59%) developed TB-IRIS, after a median of 14 days of ART. Median plasma PIIINP was higher in TB-IRIS patients than 
non-IRIS controls, at TB0 (43600 vs 21651 pg/ml, p=0.036), ARV2 (6104 vs 1095 pg/ml, p=0.043) and ARV4 (46763 vs 22424 pg/ml, p=0.001). Plasma MMPs were elevated in 
TB-IRIS patients, most significantly MMP-8. Median plasma MMP-8 was higher in TB-IRIS at all timepoints, with the greatest difference observed at TB0 (4582 vs 526 pg/ml, 
p=0.002) and at ARV2 (6140 vs1095 pg/ml, p=0.0007). Plasma MMP-8 correlated with plasma PIIINP (r=0.435, p<0.0001), neutrophil count (r=0.617, p<0.0001), C-reactive 
protein (r=0.67, p<0.0001) and heart rate (r=0.262, p=0.002), but not CXR score. Plasma MMP-1 and MMP-3 were also higher in TB-IRIS. In TB-IRIS, MMP-8 concentrations were 
30-100 fold higher in plasma than in sputum at the corresponding timepoints. 
Conclusions: MMPs associate with pulmonary tissue destruction in TB. These new findings implicate systemic MMP dysregulation in TB-IRIS pathophysiology, suggesting that 
neutrophil-derived MMP-8 plays a key role and may be a therapeutic target. MMP-8 and PIIINP are also potential predictive and diagnostic markers of TB-IRIS. 
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735  Spatiotemporal Distribution of Pediatric Tuberculosis in Central Durban, South Africa 
Gary Parker1; Natashia Morris2; Thandi Kapwata2; Farina Karim1; Tilagavathy Chinappa3; Fernanda Maruri4; Mahomed-Yunus Moosa5; Timothy R. Sterling4; Yuri F. van der Heijden4; Alex 
Pym1 
1KwaZulu-Natal Rsr Inst for TB-HIV, Durban, South Africa; 2South African Med Rsr Council, Durban, South Africa; 3eThekwini Municipality, Durban, South Africa; 4Vanderbilt Univ Sch of Med, 
Nashville, TN, USA; 5Univ of KwaZulu-Natal, Durban, South Africa 
Background: Childhood tuberculosis (TB) is due to recent M. tuberculosis infection, and is regarded as a marker of ongoing transmission. Antiretroviral therapy (ART) in HIV+ 
persons decreases TB risk. This study was conducted to characterize the spatiotemporal distribution of TB in pediatric cases < 5 years old presenting to the TB clinic in central 
Durban. We hypothesized that following the introduction of ART there would be changes in the spatiotemporal distribution indicating reduced TB transmission.  
Methods: Using routinely collected data from the Prince Cyril Zulu Centre for Communicable Diseases (PCZCDC) between 2000 and 2012, we mapped cases of pediatric TB (< 
5 years old) in central Durban. Address data enabled street level referencing. Cases were mapped by era (pre-ARV, 2000 – 2005 vs post-ARV, 2006 – 2012) and HIV co-infection 
status.
Results: We georeferenced 557 cases of childhood TB to 313 addresses. Of the 135 cases (28%) with HIV results, 59% were co-infected with HIV. Of all cases 93% had pulmonary 
TB. TB cases were identified in all 6 Durban central suburbs, 2 of which had an aggregation of TB cases. Between 2000 and 2005, 217 TB cases were mapped to 154 addresses, 36 of 
which had multiple TB cases. Between 2006 and 2012, 340 TB cases were mapped to 225 addresses, 62 of which had multiple TB cases. HIV co-infected patients were identified at 
21 addresses in the pre-ARV era and 53 addresses in the post-ARV era.
Conclusions: We present evidence of increased pediatric TB cases at specific geographic locations, as well as multiple cases of TB at single addresses in central Durban. An 
understanding of the spatial distribution of TB data will inform targeted interventions to more effectively control ongoing TB transmission.  An increase in TB cases post-ART was 
not consistent with our hypothesis. The etiology behind the apparent increase in multiple TB cases per address between eras is unclear, but suggests ongoing transmission and 
warrants further investigation.

 

736  Does ART Increase Infectiousness of Smear-Positive Pulmonary Tuberculosis? 
Palwasha Y. Khan1; Katharina Kranzer2; Katherine L. Fielding2; Themba Mzembe3; Nimrod Mwaungulu3; Olivier Koole2; Judith Glynn2; Amelia Crampin2 
1London Sch of Hygiene & Trop Med, Cardiff, UK; 2London Sch of Hygiene & Trop Med, London, UK; 3Karonga Prevention Study, Karonga, Malawi 
Background: Since the roll-out of antiretroviral treatment (ART) in high HIV/TB burden settings, there have been concerns that ART may increase the infectiousness of 
tuberculosis in HIV-positive patients by shifting the clinical manifestation of disease to be more similar to HIV-negative patients. In patients stable on ART for more than one 
year, enough immune recovery may have occurred for them to be more “similar” to HIV-negative individuals.  We examine the effect of long-term ART on the prevalence of MTB 
infection among child contacts of adult smear-positive tuberculosis cases.
Methods: A cross-sectional household contact study of smear-positive tuberculosis index cases was conducted in Karonga, Malawi in January 2013-April 2015. Prevalence of 
tuberculin skin test (TST) positivity was compared between household contacts aged <11 years of HIV-negative, HIV-positive not on ART or HIV-positive on ART <1 year, and 
HIV-positive on ART for ≥1 year (at tuberculosis diagnosis) index cases.  A positive TST was defined as ≥10mm. Data on risk factors for MTB infection were collected using a 
questionnaire, and analysed using a random effects logistic regression model to account for clustering within household. 
Results: 416 child contacts (167 index cases), of whom 336 had a TST reading (81%; 150 index cases). Index case HIV/ART status was missing for 20 contacts (6%; 9 index cases).  
The proportion of index cases with the highest grade of smear-positivity (3+), was 45% (36/80), 39% (9/23), and 45% (17/38) in HIV-negative, HIV-positive on ART ≥1 year, and 
HIV-positive not on ART or on ART for <1 year respectively. The odds of a positive TST were 2.7 times higher in the contacts of HIV-negative index cases (81/182; aOR 2.7: 95% CI 
1.1 – 6.7) and similar for HIV-positive index cases who had been on ART for ≥ 1year (12/58; aOR 0.9: 95% CI 0.3 – 2.9), compared to contacts of HIV-positive index cases not on ART 
or on ART for <1 year (18/76).
Conclusions: We found an increased prevalence of MTB infection among child contacts of HIV-negative tuberculosis patients compared to contacts of HIV-positive index cases, 
irrespective of ART status.  We found no evidence that HIV-positive index cases on ART for ≥ 1 year at tuberculosis diagnosis were more likely to transmit than other HIV-positive 
index cases.
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737  Are We Overestimating TB Transmission Among Immigrants and HIV-Positive People? 
David Stucki1; Marie Ballif2; Kathrin Zürcher2; Matthias Egger3; Sébastien Gagneux1; Lukas Fenner2 
1Swiss Trop Inst of PH, Basel, Switzerland; 2Univ of Bern, Bern, Switzerland; 3Univ Hosp Bern, Bern, Switzerland 
Background: Immigration from high tuberculosis (TB) burden regions and HIV infection are major risk factors for TB in low-incidence countries like Switzerland. We have 
previously analyzed TB transmission using traditional molecular genotyping methods in a nationwide strain collection. Closely related Mycobacterium tuberculosis (Mtb) genotypes, 
independently imported from regions where they predominate, may lead to an overestimation of recent transmission among immigrants. We used whole genome sequencing 
(WGS) to analyze transmission clusters in Switzerland with a higher resolution.
Methods: We performed WGS on a nationwide collection of 520 Mtb strains isolated in 2000-2008 from HIV-coinfected and HIV-negative TB patients. We defined transmission 
clusters traditionally as isolates with identical spoligotyping and MIRU-VNTR patterns. We now used WGS data to confirm “true” transmission clusters, defined as isolate pairs 
separated by a genetic distance of ≤12 single nucleotide polymorphisms (SNP). We used weighted logistic regression adjusted for age, sex, and sputum positivity to identify risk 
factors for transmission.
Results: Only 17/35 (49%) traditionally-defined transmission clusters were confirmed “true” clusters by WGS; the other 18 clusters contained pairs separated by >12 SNPs. Overall, 
clustering proportion was 17% (90/520 patients, 95% Confidence Interval [CI]: 14-23) using traditional methods, and only 8% (43/520, 95% CI: 7-14) using WGS. Most traditional 
clusters (75%) involving only Swiss-born individuals were “true” clusters, but only 25% of clusters involving foreign-born patients were confirmed by WGS (Figure). Patients who 
were HIV-negative (aOR=2.9, 95% CI: 1.2-7.0), male (aOR=2.5, 95% CI: 1.1-5.5) or contact of previous TB cases (aOR=3.1, 95% CI: 1.0-9.6) were more likely to be part of a “true” 
cluster than others. There was weak evidence for an association between birth countries and transmission (aOR=2.3, 95% CI: 0.9-5.9, comparing Swiss-born patients to others).
Conclusions: TB transmission was not more common among immigrants and HIV-positive individuals than others. Traditional genotyping methods lead to an overestimation of 
recent transmission among foreign-born TB patients, likely due to locally circulating strains independently introduced from TB high-incidence regions. WGS should be applied to 
identify transmission clusters in low TB incidence settings, particularly in the context of immigration.

738  Integrated TB/HIV Services for Migrant Miners and Their Families in Lesotho 
Andrea A. Howard1; Suzue Saito1; Koen Frederix1; Yael Hirsch-Moverman2; Llang B. Maama3; Pheletso Tau4; Kieran Hartsough1; Charles Mugizi4; Wafaa M. El-Sadr1 
1ICAP at Columbia Univ, New York, NY, USA; 2Columbia Univ Mailman Sch of PH, New York, NY, USA; 3Lesotho Ministry of Hlth, Maseru, Lesotho; 4ICAP at Columbia Univ, Maseru, Lesotho 
Background: Migrant miners, who travel between home in Lesotho and work in South Africa, are a neglected and hard-to-reach population at high risk of TB and HIV acquisition 
and transmission. Engagement and retention of miners and their family members along the TB/HIV care continuum are suboptimal, and strategies to improve early diagnosis and 
treatment outcomes in this high-risk group are urgently needed.
Methods: In August 2013 we established on-site TB screening, diagnosis and treatment services within regional offices of an employment agency for miners, in 3 border districts 
of Lesotho where migrant miners congregate to collect deferred pay. Services initially targeted current miners but were extended to include former miners and miners’ family 
members due to expressed demand. In September 2014 services were expanded to include on-site opt-out HIV testing and counseling for those with a positive TB symptom screen. 
We abstracted routinely collected data from clinical registers (Table).
Results: Between 8/13 and 2/15, 182,776 persons were screened for TB using a symptom questionnaire. Of these, 8,108 (4.4%) screened positive, of which 6,996 (86%) were 
tested for TB using on-site Xpert MTB/RIF, and 378 (5.4%) were diagnosed with TB, including 23 (6.1%) with rifampicin-resistant TB. Of 71 TB cases who initiated treatment on-site 
between 3/14 and 8/14, 57 (80%) completed treatment, compared to treatment success of 63% among miners treated at public clinics. With availability of HIV testing on-site, the 
proportion of presumptive TB cases with documented HIV status increased from 13% (38/291) in 9/14 to 83% (161/193) in 2/15. Overall 32% of presumptive TB cases without a 
documented HIV status tested for HIV were HIV+. Of note, 35% of TB cases and 41% of newly diagnosed HIV cases were miners’ family members. A third of family members were 
male, 19% of whom were < 25 years old; in contrast >95% of female family members and miners were > 25 years old. 
Conclusions: On-site integrated TB/HIV services at a mining employment agency in Lesotho enabled efficient TB screening, diagnosis and management and HIV testing for 
current and former miners and their family members, and reaching young men. High prevalence of undiagnosed TB was found, with high TB treatment completion noted. HIV 
prevalence was high among miners and their family members. These findings suggest that this non-traditional venue can offer the opportunity to diagnose and manage TB and 
HIV in this vulnerable and hard-to-reach population.
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739  Diagnostic Yield of Household-Level Active Case Finding in Urban Slums in Haiti 
Vanessa R. Rivera1; Jean W. Pape2; Serena P. Koenig3; Marc Antoine Jean Juste2  
1Weill Cornell Med Coll, New York, NY, USA; 2GHESKIO, Port-au-Prince, Haiti; 3Brigham and Women’s Hosp, Harvard Med Sch, Boston, MA, USA 
Background: Despite major advances in diagnostic and treatment services in settings where TB is endemic, many people with active TB remain undiagnosed. We evaluated the 
diagnostic yield of TB active case finding (ACF) at the household level; the program was funded by TB REACH.
Methods: From August 1, 2014 to July 31, 2015, community health workers (CHWs) screened residents in 8 slum communities for cough >2 weeks.  Household GPS coordinates 
were recorded using smart-phone technology for TB mapping purposes. All TB suspects were referred to a TB clinic for HIV and TB screening. All patients with confirmed cough 
>2 weeks were evaluated for TB with CXR and sputum acid fast bacilli (AFB) smear and Xpert tests. Patients diagnosed with TB were started on treatment within 5 days of initial 
referral.
Results: 103,000 individuals were screened for cough through ACF activities. 6,926 (7%) reported cough >2 weeks and were referred for physician evaluation. Cough was 
confirmed in 3,397 (49%) of the patients referred, and 3,147 (93%) received smear and Xpert testing and were offered HIV-testing.  302 (10%) were HIV-positive, 2,644 (84%) 
were HIV-negative, and 201 (6%) had indeterminate HIV test results or were not tested for HIV.  90 of 302 HIV-infected patients (30%) were diagnosed with TB; 47 were smear and 
Xpert positive, 25 were smear negative and Xpert positive,  and 18 were smear and Xpert negative but diagnosed with clinical and radiographic criteria. 571 of 2,644 HIV-negative 
patients (22%) were diagnosed with TB; 408 were smear and Xpert positive, 18 were smear positive and Xpert negative, 104 were smear negative and Xpert positive,  and 41 were 
smear and Xpert negative but diagnosed with clinical and radiographic criteria. 661 patients with cough who received HIV, smear and Xpert testing were diagnosed with TB, and 
129 (20%) were smear-negative but Xpert-positive.
TB mapping revealed clusters of higher prevalence of cough and diagnosed TB at the block-level within slum communities.
Conclusions: Household-level screening for cough by CHWs was highly effective; 21% of those tested were diagnosed with active TB. A high rate of TB was found among HIV-
positive and HIV-negative patients, and Xpert testing resulted in 27% additional diagnoses of bacteriologically-confirmed TB among both groups. Further studies are needed to 
determine the cost-effectiveness of these strategies.

740  Integration of HIV-TB Screening and Linkage Strengthens Community-Based HIV Care 
Ruanne V. Barnabas1; Heidi van Rooyen2; Stephen Asiimwe3; Torin Schaafsma1; Meighan Krows1; Alastair van Heerden4; Bosco Turyamureeba3; James P. Hughes1; Jared M. Baeten1; 
Connie M. Celum1; for the Linkages Study Team  
1Univ of Washington, Seattle, WA, USA; 2Human Scis Rsr Council, Durban, South Africa; 3Kabwohe Clinical Rsr Cntr, Bushenyi, Uganda; 4Human Scis Rsr Council, Msunduzi, South Africa 
Background: In sub-Saharan Africa the burden of HIV-associated tuberculosis is high; early antiretroviral therapy (ART) combined with isoniazid preventive therapy (IPT) reduces 
HIV-associated morbidity and mortality. In generalized HIV epidemics in Africa, community-based HIV testing and counseling (HTC) links HIV-positive persons to care; integration 
of TB symptom screening into HTC can link HIV-positive persons to diagnostic testing for active TB or initiation of IPT and avert disability. 
Methods: We conducted a multisite program of community-based HIV testing and counseling, linkage to HIV care, and standardized WHO TB symptom screening in rural 
communities in KwaZulu-Natal, South Africa and Sheema district, Uganda. HIV testing was done at home or through mobile units. HIV-positive persons received the TB symptom 
screening and were referred to local clinics for care and diagnostic testing for active TB. At follow-up visits participant linkage to TB diagnostic testing, treatment for active TB, and 
IPT was assessed.
Results: Between June 2013 and February 2015, 15,332 persons received HIV testing and counseling. Among 1,325 HIV-positive persons identified, the median CD4 count was 
high (486 cells/mL). At enrollment, 976 (74%) participants reported no symptoms of active TB and 157 (12%), 107 (8%), 64 (5%), and 21 (1%) reported 1, 2, 3 and 4 symptoms of 
TB. Linkage to HIV clinics was high (93%). After 9 months of follow-up, 113/346 (33%) persons with .≥1 TB symptom had sputum collected for TB testing vs. 266/957 (28%) among 
participants with no symptoms (RR=1.26, 95% CI 1.07-1.48). Of those tested for TB, 63% (240/379) reported they had received their sputum results. Among participants reporting 
symptoms at enrollment and tested, 15/345 (4%) were diagnosed with active TB vs. 11/957 (1%) of participants reporting no symptoms (RR=4.11, 95% CI 1.98-8.54). Only 54% 
(14/26) of HIV infected persons diagnosed with active TB initiated TB treatment. Ten percent (34/338) of participants who reported symptoms and 13% (119/951) of persons 
without TB symptoms initiated IPT.
Conclusions: Among asymptomatic HIV-positive persons identified through community-based HIV testing, TB symptom screening increased the likelihood of TB diagnostic 
testing and TB diagnosis, but linkage to TB diagnostic testing, treatment, and IPT is low. Community-based HIV care requires efficient diagnostic strategies, such as rapid TB testing 
at HIV diagnosis, and effective linkage strategies to address low uptake of IPT and TB treatment. 

741LB  WITHDRAWN 
 

742  A Clinical Prediction Rule for the Diagnosis of Tuberculosis in Seriously Ill Adults 
Rulan Griesel1; Annemie Stewart2; Helen van der Plas3; Welile Sikhondze4; Molebogeng Rangaka5; Gary Maartens1; Marc Mendelson1  
1Univ of Cape Town, Cape Town, South Africa; 2Clinical Rsr Cntr, Univ of Cape Town, Cape Town, South Africa; 3Vincent Pallotti Hosp, Cape Town, South Africa; 4FIND, Geneva, Switzerland; 5Univ 
Coll London, London, UK 
Background: The World Health Organization’s (WHO) algorithm for the diagnosis of tuberculosis in seriously ill HIV-infected patients with danger signs (any one of respiratory rate 
>30/min; heart rate >120/min; temperature >39oC; unable to walk unaided) and cough for ≥14 days uses chest x-ray and sputum smear results to start empiric antituberculosis 
therapy. The WHO algorithm preceded the availability of the rapid Xpert MTB/RIF assay. We aimed to develop a clinical prediction rule (CPR) for the diagnosis of tuberculosis by 
determining an evidence base for the duration of cough, the role of other tuberculosis symptoms, and simple laboratory tests (haemoglobin and white cell count). In addition we 
determined the diagnostic performance of Xpert MTB/RIF.
Methods: A prospective cohort study was conducted at 2 secondary level hospitals in Cape Town, South Africa. Inclusion criteria were: HIV-infected, cough (any duration), WHO 
danger signs, age ≥18 years, and able to produce spontaneous/induced sputum. Chest x-rays were assessed by a specialist radiologist and categorised as unlikely, possibly or likely 
tuberculosis. Culture of M. tuberculosis from blood or sputum (2 samples sent) was the reference standard for the diagnosis of tuberculosis. In a multivariable model we assessed 
the ability of the following a priori chosen variables to predict the diagnosis of tuberculosis: WHO danger signs; duration of cough; tuberculosis symptoms (fever, night sweats, and 
weight loss); chest x-ray assessment; haemoglobin; and white cell count. The most predictive variables were used to establish a CPR for the diagnosis of tuberculosis.
Results: 484 participants were enrolled into the study: median age 36 years; 317 female; median CD4 count was 89 cells/μL (IQR 34-210); and 171 on ART. 256 participants were 
culture positive for tuberculosis. Sputum smear had a sensitivity of 57.0% and a specificity of 98.7%. Xpert MTB/RIF had a sensitivity of 86.3% and a specificity of 96.1%. The final 
model included the following variables: cough ≥14 days, temperature >39oC, being unable to walk unaided, chest x-ray assessment, haemoglobin, and white cell count. Chest 
x-ray assessment of “likely tuberculosis” and anaemia were the strongest predictors of tuberculosis. The ROC AUC for the CPR was 0.81 (95% CI 0.80-0.82). The CPR is depicted in the 
table.
Conclusions: The CPR could facilitate rapid initiation of empiric tuberculosis therapy in seriously ill patients using simple measures. Xpert MTB/RIF performed well in this 
population.

Poster Abstracts



CROI 2016 309

Poster Abstracts Abstract Listing

 

743  High Mortality Rates in HIV-Infected TB: Suspects Who Rule Out for TB 
Yukari C. Manabe1; Rachel W. Kubiak2; Lydia Nakiyingi3; Henry Ssekitoleko3; Sandra Armakovitch4; David Hom4; Moses L. Joloba5; Jerrold Ellner4; Susan Dorman6; for the Tuberculosis 
Clinical Diagnostic Research Consortium 
1Johns Hopkins Univ, Baltimore, MD, USA; 2Univ of Washington, Seattle, WA, USA; 3Infectious Diseases Inst, Makerere Univ, Kampala, Uganda; 4Boston Med Cntr, Boston, MA, USA; 5Makerere 
Univ, Kampala, Uganda; 6Johns Hopkins Univ Sch of Med, Baltimore, MD, USA 
Background: One-third of the 1.1 million TB-HIV co-infected individuals worldwide died in 2013; 78% of the TB-HIV infected live in sub-Saharan Africa (SSA). Increasing 
proportions of HIV-infected individuals were tested for TB and started on ART which decreased incidence rates of active TB and death. Due to limited diagnostics for other causes of 
fever and cough, presumptive TB cases who rule-out for TB are often treated empirically for TB and other bacterial pneumonias. We sought to describe the outcomes in this group 
of patients. 
Methods: Presumptive TB patients enrolled in 3 TB diagnostic accuracy studies from 2011-2014 were followed for 6 months. TB cases were defined as patients in whom M. 
tuberculosis was cultured from any specimen (sputum or blood), sputum smear microscopy was positive, or if the patient was started on anti-TB treatment with subsequent 
documented clinical improvement within 2 months of enrollment, diagnosis of active TB within 2 months of enrollment by a non-study clinician. All others were considered not to 
have TB (‘not TB) for this analysis. We used chi-square and Wilcoxon-Mann-Whitney tests on categorical and continuous variables, respectively.
Results: 946 presumptive TB patients were enrolled; 2 with indeterminate HIV status were excluded and 804 (85%) were HIV(+). 345/804 (43%)  of the HIV(+) and 44/140 (31.4%) 
of the HIV(-) patients had TB, respectively. Of the HIV(+) patients, 78.4% were hospitalized. Similar proportions of the TB-HIV patients and the ‘not TB’ HIV patients died after 6 
months of follow-up (26.4% vs 26.6%), despite a higher proportion of the ‘’not TB’ patients already on ART (P =0.0016) and with a higher median CD4 T cell count (59 vs 114 cells/
µL, P <0.001). Kaplan-Meier curves shown in Figure. 
Conclusions: Similarly high proportions (26.4 and 26.7%) of TB and ‘not TB’ patients died among HIV(+) presumptive TB patients. Improving diagnostics for TB and other causes of 
acute febrile respiratory disease in HIV(+) patients are urgently needed to identify reversible causes of death to improve outcomes. 

744  Mortality in HIV+ Men and Women Investigated for TB at Ethiopian Health Centers 
Anton Reepalu1; Taye T. Balcha1; Sten Skogmar1; Nuray Güner2; Per Björkman1 
1Lund Univ, Malmö, Sweden; 2Lund Univ, Lund, Sweden 
Background: Despite increased access to antiretroviral treatment (ART) in low-income countries HIV-related mortality is high, especially in the first months following ART 
initiation. We have evaluated the impact of concomitant TB on early mortality and assessed gender-specific predictors of mortality in a cohort of Ethiopian adults subjected to 
intensified case finding for TB before starting ART.
Methods: Prospectively recruited ART-eligible (CD4 <350 and/or WHO stage IV) adults (n=812, 58.6% female) at five Ethiopian health centers were followed for 6 months. All 
participants were investigated for active TB at study inclusion by sputum culture, Xpert MTB/RIF, and smear microscopy (158/812 (19.5%) were diagnosed with TB, see figure 1). 
Primary outcome was all-cause mortality.  Multivariate Cox models were used to identify predictors of mortality.
Results: In total, 37/812 (4.6%) died, among whom 12 (32.4%) had TB. Among TB cases, 8 (66.7%) died before ART start and 4 (33.3%) died after starting ART. For non-TB cases, 
10 (40.0%) died before and 15 (60.0%) after ART start. Karnofsky performance score (KPS) and mid-upper arm circumference (MUAC) were associated with mortality in the whole 
population. However, the associations were different in men and women. In men, only MUAC remained independently associated with mortality, adjusted hazard ratio (aHR) 0.71 
(95% CI 0.57-0.88) per centimeter increase. In women KPS <80% was associated with mortality, aHR 10.95 (95% CI 2.33-51.49), as well as presence of cough, aHR 3.98 (95% CI 1.10-
14.36). Cough was also associated with mortality for TB cases, aHR 8.30 (95% CI 1.06-65.14), but not for non-TB cases.
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Conclusions: In HIV-positive adults receiving care at Ethiopian health centers mortality was associated with reduced performance score and malnutrition, with different 
distribution with regard to gender and TB co-infection at inclusion. These robust variables could be used at clinic registration to identify persons at increased risk of early mortality. 

 

745  Empiric TB Therapy Versus IPT in HIV-Infected Persons Initiating ART (ACTG A5274 48 w) 
Johnstone J. Kumwenda1; Amita Gupta2; Xin Sung3; Miyahara Sachiko3; Evelyn Hogg4; Lynne Jones5; Andrew Zolopa6; Gregory P. Bisson7; Mina Hosseinipour8 
1Coll of Med John Hopkins Proj, Blantyre, Malawi; 2Johns Hopkins Univ Sch of Med, Baltimore, MD, USA; 3Harvard Univ, Boston, MA, USA; 4Social & Scientific Systems, Inc, Silver Spring, MD, 
USA; 5Frontier Sci & Tech Rsr Fndn, Inc, Amherst, NY, USA; 6Stanford Univ, Stanford, CA, USA; 7Univ of Pennsylvania, Philadelphia, PA, USA; 8Univ of North Carolina at Chapel Hill, Chapel Hill, 
NC, USA 
Background: Up to 26% of patients initiating ART in low and middle income countriesbdie within the first year of initiating ART, with TB being a major contributor. Strategies to 
reduce TB/HIV- associated mortality are urgently needed.
Methods: A5274 REMEMBER study is a multi-country randomized clinical trial comparing ART + four-drug empiric TB therapy vs. ART + isoniazid preventive therapy (IPT) in 
HIV-infected individuals with CD4 counts <50 cells/mm3. Participants were screened for TB prior to entry using a symptom screen, locally available diagnostics, and GeneXpert 
when available. Randomization was stratified by CD4 count (<25 vs. ≥25 cells/mm3) and poor prognostic factors (body mass index <18.5, hemoglobin <8 g/dl, and recent 
hospitalization).  The primary endpoint of survival at 24 weeks post-randomization was reported elsewhere and demonstrated no effect of empiric TB treatment on mortality. To 
evaluate the possible effects of the intervention on longer-term outcomes, we compared the probabilities of death, death or AIDS progression, and confirmed or probable TB by 
week 48 between arms. Kaplan-Meier method was used to estimate the endpoint probabilities, which were compared with the z-test.
Results: We screened 1368 individuals and enrolled 850 (62%) participants. Of 850 enrolled, 53% were male, 90% were black.  The median (IQR) age was 36 (30-42) years. The 
median (IQR) baseline CD4 count was 18 (9, 32) cells/mm3.  At week 48, there was no statistical difference in mortality between the empiric arm (7.2%; 95% CI: 5.1%, 10.1%) and 
the IPT arm (8.7%; 95% CI: 6.4%, 11.8%), absolute risk difference 1.6% (95% CI: -2.1%, 5.2%; p=0.41). As in the 24-week analysis, the probability of death or AIDS progression was 
not significantly different between arms [19.3% (95% CI: 15.8%, 23.4%) for the empiric arm vs. 15.3% (95% CI: 12.2%, 19.1%) for the IPT arm], absolute difference -4.0% (95% 
CI: -9.1%, 1.1%; p=0.13).  At week 48, the empiric arm had more TB compared to the IPT arm (5.6% vs. 2.4%, respectively), absolute risk difference -3.2% (95% CI:-5.9%, -0.5%; 
p=0.02; unchanged in competing risk analysis).
Conclusions: In a high TB burden population of participants with advanced HIV, there was no demonstrable benefit of empiric TB therapy on mortality at 48 weeks. These data 
support the implementation of enhanced screening for TB prior to ART initiation and the use of IPT, even in persons with advanced HIV residing in high TB burden regions of the 
world.

Time	  to	  Death	  by	  Treatment	  Strategy	  

	  

746  TB Treatment Outcomes for HIV/TB Coinfected Children in Resource-Limited Countries 
James G. Carlucci1; Aaron M. Kipp1; Meridith Blevins2; Quy T. Du3; Lorna Renner4; Gary Reubenson5; John Ssali6; Marcel Yotebieng7; Mary Lou Lindegren2; April C. Pettit1 
1Vanderbilt Univ Sch of Med, Nashville, TN, USA; 2Vanderbilt Inst for Global Hlth, Nashville, TN, USA; 3Children’s Hosp 1, Ho Chi Minh City, Vietnam; 4Univ of Ghana Sch of Med and Dentistry, 
Accra, Ghana; 5Rahima Moosa Mother and Child Hosp, Johannesburg, South Africa; 6Masaka Regional Referral Hosp, Masaka, Uganda; 7Ohio State Univ, Columbus, OH, USA 
Background: Diagnosis and treatment of tuberculosis (TB) are challenging in HIV/TB co-infected children. The World Health Organization (WHO) recommends nucleic acid 
amplification tests (NAAT) for TB diagnosis, and a 4-drug regimen including ethambutol during the intensive phase of treatment (IP). However, many children are diagnosed 
with TB based on clinical criteria without microbiological confirmation, and ethambutol is sometimes omitted from IP due to concerns about toxicity. We assessed whether TB 
treatment outcomes differed by mode of diagnosis or IP regimen.
Methods: We conducted an observational cohort study among HIV/TB co-infected children (<16 years) enrolled at HIV treatment sites in 5 regions of the International 
Epidemiologic Databases to Evaluate AIDS (IeDEA) consortium from 2012-2014. Modified Poisson regression was used to estimate the relative risk (RR) of an unfavorable TB 
outcome (death, treatment failure, default, or unknown).
Results: Data were collected from 372 children. Excluding those missing CD4 counts, 295 were included in the main analysis. Median age was 5.7 years (Interquartile Range [IQR] 
2-9.6), 46% were female, median CD4 count was 252 (IQR 60-666), 22% had unfavorable TB outcomes, 21% had at least one positive TB test (smear, culture, or NAAT), and 79% 
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were diagnosed clinically (negative test [37%] or no test performed [42%]). Mode of diagnosis was not associated with unfavorable TB outcomes (RR 1.17; 95% confidence interval 
[CI] 0.66-2.08). During IP, 74% of children were treated with isoniazid [H], rifampin/rifampicin [R], pyrazinamide [Z], and ethambutol [E], and 26% were treated with HRZ only. IP 
regimen was not associated with unfavorable TB outcomes (RR 0.82; 95% CI 0.45-1.47). No significant interactions were observed between IP regimen and age (p=0.65) or weight 
(p=0.99). Secondary analysis including all 372 children similarly did not demonstrate significant associations between mode of diagnosis or IP regimen and TB outcomes.
Conclusions: In this population of HIV/TB co-infected children, many were not diagnosed or treated per WHO guidelines. However, neither mode of diagnosis (clinical vs. 
microbiologic) nor IP regimen (HRZ vs. HRZE) were associated with unfavorable outcomes. Further studies are needed to determine optimal pediatric TB diagnostic and treatment 
strategies in resource-limited settings as well as to identify predictors of unfavorable TB outcomes in HIV/TB co-infected children.

 

747  Urine LAM Testing in Advanced HIV-Infected Adults in a Trial of Empiric TB Therapy 
Gregory P. Bisson1; Amita Gupta2; Sachiko Miyahara3; Xin Sung3; Jing Bao4; Carrie L. Fry5; Yukari C. Manabe6; Johnstone J. Kumwenda7; Mina Hosseinipour8; for the Adult AIDS Clinical 
Trials Group A5274 (REMEMBER) Study Team 
1Univ of Pennsylvania, Philadelphia, PA, USA; 2Johns Hopkins Univ Sch of Med, Baltimore, MD, USA; 3Harvard Univ, Boston, MA, USA; 4NIAID, NIH, Bethesda, MD, USA; 5Frontier Sci & Tech Rsr 
Fndn, Inc, Amherst, NY, USA; 6Johns Hopkins Univ, Baltimore, MD, USA; 7Coll of Med John Hopkins Proj, Blantyre, Malawi; 8Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA 
Background: Urine lipoarabinomannan (LAM) antigen testing is a rapid TB diagnostic but its utility in TB screening and treatment strategies is unclear. We evaluated the 
diagnostic yield of urine LAM in advanced HIV-infected adults screened out for TB using routine measures, outcomes in those who tested positive, and the effect of excluding 
LAM+ participants on trial outcomes.
Methods: ACTG A5274 is a randomized clinical trial that demonstrated that four-drug empiric TB therapy did not improve 24-week survival and was associated with an increased 
incidence of TB compared to isoniazid preventive therapy (IPT) (Figure 1A) in HIV-infected individuals initiating ART with CD4 counts <50 cells/mm3. Participants were screened 
for TB prior to entry using a symptom screen, locally available diagnostics, and Xpert MTB-RIF when available. Retrospective testing using the Alere urine LAM antigen assay was 
performed on stored urine obtained prior to ART initiation (baseline); tests were positive if two readers agreed. We determined the proportion of participants with a positive urine 
LAM test and the effect of excluding these participants on 24-week survival and TB incidence. Kaplan Meier method was used to estimate the primary endpoint (death or unknown 
vital status) and TB incidence rates at week 24, and the rates were compared by the z-test. Time to confirmed or probable TB (verified by external review) was compared by the log 
rank test.
Results: Overall, 850 of 1368 candidates were enrolled. Of those screened out, 174 (34%) had suspected TB. Of the 850 enrolled, 53% were male, the median age  was 36  years, 
and the median baseline CD4 count was 18 cells/mm3. Of the 850, 566 (67%) provided baseline urine samples that were tested for LAM antigen (283 in each arm); 28 (5%) 
were positive [21 (7%) and 7 (2%) in the Empiric and IPT arms, respectively]. Of those positive, 1 participant in each arm died and 5 of 21 and 0 of 7 in the Empiric and IPT arms, 
respectively, developed TB. After excluding these 28 from the analysis, there were 21 primary endpoints (5%) in each arm (p=0.9). The incidence of TB remained higher (4.6% vs. 
2%, p=0.04) and the time to TB remained faster in the Empiric arm (p=0.04; Figure 1B; unchanged in competing risk analysis).
Conclusions: Addition of urine LAM testing is unlikely to yield a positive test among outpatients with advanced HIV who are systematically screened for TB. Use of these tests in 
similar settings is unlikely to change the lack of an effect of empiric TB treatment on survival.
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748  Stool Xpert MTB/RIF and Urine LAM for Diagnosing TB in HIV-Infected Kenyan Children 
Patricia B. Pavlinac1; Lisa M. Cranmer2; Irene N. Njuguna3; Vincent O. Otieno3; Elizabeth Maleche-Obimbo3; John Gatimu4; Julius Oyugi5; Judd L. Walson1; Dalton Wamalwa3; Grace C. 
John-Stewart1  
1Univ of Washington, Seattle, WA, USA; 2Emory Univ Sch of Med, Atlanta, GA, USA; 3Univ of Nairobi, Nairobi, Kenya; 4Becton, Dickinson and Company, Nairobi, Kenya; 5Sch of Med, Univ of 
Nairobi, Nairobi, Kenya 
Background: Pulmonary tuberculosis (TB) is a leading cause of mortality in HIV-infected children. Challenges in obtaining respiratory samples from children and rapid TB/HIV 
disease progression prior to obtaining culture results can lead to treatment delays. Rapid diagnostic tools from easily obtained specimens are urgently needed. 
Methods: HIV-infected, antiretroviral therapy (ART)-naïve children under 12 years hospitalized for acute illness were enrolled in a randomized controlled trial (NCT02063880) 
comparing urgent to post-stabilization ART initiation in Kenya. At enrollment, children provided sputum or gastric aspirate (GA), stool, and urine specimens for TB diagnosis with 
liquid Mycobacterium tuberculosis (MTB) culture, Xpert MTB/RIF (sputum/GA and stool), and urine lateral flow lipoarabinomannan (LAM) testing, respectively.  A second sputum/GA 
sample for culture was obtained within 72 hours of enrollment. We determined the diagnostic performance of stool Xpert and urine LAM (grade ≥1 considered positive) compared 
to the combined gold standard of sputum/GA culture and  Xpert (positive defined as MTB detection in either of the two cultures or sputum/GA Xpert). 95% confidence intervals (CI) 
were estimated assuming a binomial distribution. 
Results: Among 141 HIV-infected children, median age was 22 months 
(interquartile range [IQR]: 10-50) and median CD4 was 15% (IQR: 9-23%). Nine 
children (6%) had microbiologically-confirmed pulmonary TB (5 positive by 
culture and Xpert, 3 by culture alone, and 1 by Xpert-alone). Stool Xpert identified 
6 of 9 children with confirmed TB (sensitivity: 67% [95% CI: 30-93%]; positive 
predictive value: [PPV] 100.0% [54-100%], Table 1) and classified 130 children as 
negative (specificity: 99% [95%CI: 95-100%]; negative predictive value [NPV]: 98% 
[95%CI: 94-100%]). Among 114 children with a urine sample, LAM identified 3 of 6 
confirmed TB cases (sensitivity: 50% [95%CI: 12-88%]; PPV: 25% [95%CI: 6-57%]) 
and classified 96 of 108 children without confirmed TB as negative (specificity: 90% 
[95%CI: 81-94%]; NPV: 97% [95%CI: 91-99%]). Diagnostic accuracy results were 
similar when using the gold standard of culture-alone (Table 1). 
Conclusions: Stool Xpert had moderate sensitivity and high specificity, PPV 
and NPV for MTB detection compared to sputum/GA culture and Xpert. Urine 
LAM appears to have poorer sensitivity and PPV, but was assessed in fewer 
children. Stool Xpert may be useful for accelerating a TB diagnosis in HIV-infected 
children.

 

749  High Sensitivity of Abbott RealTime MTB and MTB RIF/INH Resistance Assays 
Carole L. Wallis1; Neeshan Ramdin1; Raquel V. Viana1; Ning Tang2; Hong Wang2; Modiehi Rakgokong3; Joshua Kostera2; Gregor Leckie2; Ebrahim Variava4; Neil Martinson5  
1BARC-SA and Lancet Lab, Johannesburg, South Africa; 2Abbott Molecular, Des Plaines, IL, USA; 3Perinatal HIV Rsr Unit, Johannesburg, South Africa; 4Klerksdorp/Tshepong Hosp, Klerksdorp, 
South Africa; 5Perinatal HIV Rsr Unit, Diepkloof, South Africa 
Background: A major obstacle to the effective treatment of individuals with Tuberculosis (TB) disease is the accurate identification of Mycobacterium tuberculosis (MTB) and drug 
resistant strains. This study evaluated a novel molecular diagnostic test for TB; the Abbott RealTime MTB (Abbott) and Abbott RealTime MTB RIF/INH Resistance assays (Abbott 
Resistance).
Methods: Of the 100 individuals who provided sputum samples: 17 were diagnosed with rifampicon (Rif) resistant MTB on a non-study XpertTM MTB/RIF (GeneXpert); 44 were 
suspected of having drug sensitive TB disease based on the absence of Rif resistance on the non-study Xpert or clinical evaluation, and 39 were healthy controls. 3ml of sputum 
was collected and the following assays performed: Study Xpert; Abbott (which detects MTB); Abbott resistance (which detects Rif and isoniazid [INH] resistance targeting rpoB, 
katG and inhA upper stream promoter regions) and Hain GenoType MTBDRplus assay (Hain). Liquid Culture using the Mycobacterial Growth Indicator Tube (MGIT) system (Becton 
Dickinson) and indirect DST were the gold standards.
Results: Diagnostic sensitivity and specificity between Abbott and MGIT was 100% and 89%, respectively (Table). Five of the 6 MGIT/Abbott discordant samples were also positive 
by either GeneXpert and/or Hain. For the 32 MGIT positive samples, Rif and INH resistance was evaluated by indirect DST and Abbott Resistance. Discrepancies are outlined in the 
Table, the sensitivity or resistance on Abbott was confirmed by either HAIN and/or GeneXpert. The rpoB probe4 mutation was responsible for the Rif resistance in one discrepant 
sample and katG 315T mutation was responsible for the sample with INH resistance detected by both HAIN and Abbott Resistance. For Abbott Resistance, 8 (38%) samples had both 
Rif and INH resistance and four samples (19%) had INH mono-resistance.
Conclusions: The Abbott RealTime MTB and Abbott RealTime MTB RIF/INH Resistance assays have a high sensitivity and specificity for detection of MTB and the diagnosis of both 
Rif and INH resistance. The different resistance patterns observed between the genotypic and phenotypic assays may likely be a result of mutations not targeted by the assay. 
Although this is a small sample size, INH-mono resistance was detected frequently, indicating the need for a genotypic assay that can detect both Rif and INH resistance.
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750  Diagnostic Yield of TB Testing for Patients Who Present for HIV Testing in Haiti 
Vanessa R. Rivera1; Diessy Decome2; Marc Antoine Jean Juste2; Patrice Severe2; Colette Guiteau Moise2 
1Weill Cornell Med Coll, New York, NY, USA; 2GHESKIO, Port-au-Prince, Haiti 
Background: In resource-poor settings where tuberculosis (TB) is endemic and HIV prevalence is high, failure to diagnosis TB before antiretroviral therapy (ART) initiation among 
HIV-infected patients is associated with an increased risk of early mortality. We evaluated the diagnostic yield of an integrated TB/HIV symptom screen and the added value of 
Xpert testing for patients at the time of HIV testing at the GHESKIO Center in Port-au-Prince, Haiti.
Methods: We included all adult patients (≥18 years) who presented for HIV testing from August 2014 through July 2015. Patients were screened for cough at the time of HIV 
testing, and those with cough received evaluation for active TB by CXR, AFB smear, and Xpert testing.
Results: 30,316 patients were tested for HIV and screened for cough during the one-year study period–20,655 (68%) were women and the median age was 28, and 3,253 (11%) 
tested HIV-positive.1,081 (33%) of the HIV-infected patients reported cough, and 245 (23%) were diagnosed with TB. 89 were smear and Xpert positive, 3 were smear-positive and 
Xpert negative, 49 were smear-negative and Xpert positive, 13 were smear or Xpert positive but did not have both tests, 11 were smear and/or Xpert-negative but culture-positive, 
and 80 were smear, Xpert and/or culture negative but diagnosed with symptoms and CXR findings. 5,455 (20%) of 26,814 HIV-negative patients also reported cough, and1,224 
(22%) were diagnosed with TB. 695 were smear and Xpert positive, 45 were smear-positive and Xpert negative, 179 were smear-negative and Xpert positive, 65 were smear or 
Xpert positive but did not have both tests, 16 were smear and/or Xpert-negative but culture-positive, and 224 were smear, Xpert and/or culture negative but diagnosed with 
symptoms and CXR findings. 1,469 patients were diagnosed with TB at the time of HIV testing, and 228 patients (16%) were smear-negative but Xpert positive.
Conclusions: In countries with high rates of TB and HIV, the early separation of patients with active TB is essential to reducing the transmission of TB. Over one-fifth of patients 
reported cough at the time of HIV testing, and of these one-quarter of HIV-infected patients were diagnosed with TB. The addition of Xpert testing increased bacteriologically-
confirmed (SS/Bac+) diagnoses by 30%. Further studies are warranted to determine the cost-effectiveness of these strategies. 4% of SS/Bac+ patients were smear-positive and 
Xpert negative–further studies are underway to determine if these represent non-tuberculous mycobacteria. 

 

751  Association of Tuberculosis With CD4 Recovery and HIV RNA Decline on ART in Europe 
Hansjakob Furrer; for the Opportunistic Infections Project Team of the Collaboration of Observational HIV Epidemiological Research in Europe (COHERE) in EuroCoord, Bern Univ Hosp 
and Univ of Bern, Bern, Switzerland 
Background: Tuberculosis (TB) may play an important role in immune recovery and HIV replication after antiretroviral treatment (ART) initiation among HIV-infected individuals. 
We examined the CD4 cell and HIV-RNA viral load changes in TB patients on ART.
Methods: We included HIV-positive patients (≥16 years) from 25 cohorts who were ART-naïve and started ART after 2000. Patients with a TB diagnosis >12 months before ART 
start were excluded. We compared patients with prevalent TB (all forms, diagnosis 2 months before/after ART start) or a recent history of TB (diagnosis 2-12 months before ART 
start) with patients with no history of TB. We calculated CD4 and HIV-RNA slopes 
overall and during the first six months after ART start and thereafter using two 
adjusted linear mixed effects models that included information on origin of 
patients among other epidemiological variables for each endpoint. 
Results: We analysed 113,350 patients with a median age of 38 years 
(interquartile range [IQR] 32-45); 32,185 (28%) were female. At ART start, median 
CD4 cell count was 254 (IQR 137-371) and HIV-RNA viral load 61,670 (IQR 11,050-
198,000). Overall, 1,914
Results are shown in the table:
Overall CD4 cell increases were lower in patients with prevalent (adj. difference 
-76 cells/μl/year) and recent TB (-32) compared to patients without a TB history. 
These effect was more pronounced in the first 6 months of ART.
Patients with prevalent TB had slower overall viral load decline (adj. difference 
0.16 log10 copies/mL/year) especially during the first 6 months (0.44), whereas 
those with recent TB showed a slower decline only during the first 6 months of 
ART.
Non-European, especially Sub-Saharan Africa origin, was strongly associated 
with lower CD4 increases and slower HIV-RNA declines, as was female sex. Older 
age was associated with lower CD4 increases but faster viral load declines.
Conclusions: TB had a significant effect on virological and 
immunological response to ART. While CD4 cell recovery after ART start was 
worse in patients presenting with TB, viral load decline tended to be slower only 
in patients with prevalent TB. These unfavorable effects were more pronounced 
in patients with prevalent disease during the first 6 months of ART and in 
patients from high-TB incidence countries who may need particular attention in 
clinical management.
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752  High TB Risk in HIV-Positive Patients on Second-Line Antiretrovirals in Pune, India 
Vidya Mave1; Dileep Kadam1; Sonali Salvi1; Anita Basavaraj1; Ajay Chandanwale1; Samir Joshi1; Nikhil Gupte1; Robert Bollinger2; Amita Gupta3  
1BJ Med Coll, Pune, India; 2Johns Hopkins Univ, Baltimore, MD, USA; 3Johns Hopkins Univ Sch of Med, Baltimore, MD, USA 
Background: With the increasing coverage and a 2-4% rate of virologic failure on first line antiretroviral treatment (ART) regimens globally, the number of patients who will need 
second-line ART containing protease inhibitor (PI) based regimens is increasing. Tuberculosis (TB) continues to be the leading cause of opportunistic infection and death among 
HIV-infected patients. However data on the TB incidence and mortality among HIV-infected patients receiving second line ART regimens are limited.   
Methods: Retrospective cohort analysis of 59691 HIV-infected patients was conducted between January 2006 and June 2014 from a large public sector ART center of Byramjee-
Jeejeebhoy Medical College-Sassoon General Hospitals (BJMC-SGH), Pune, India. Inclusion criteria included patients receiving PI (boosted atazanavir or lopinavir)-based second line 
ART regimens. TB was diagnosed either clinically or microbiologically by acid-fast bacillus smear as per the national program guidelines. Study outcomes included estimates of TB 
incidence and case fatality rates among patients receiving second line ART. We conducted a Poisson regression analysis to assess independent predictors of TB disease.
Results: The analyses included 405 patients on second line ART regimens who were followed for a median of 3.96 person-years (interquartile range (IQR), 2.23-5.28). Median 
age was 35 years (IQR, 31 - 40) and 138 (34%) were females. Median CD4 count at time of initiation of second line ART was 118 (IQR, 45 – 189) cells/cumm. TB incidence was 54.5 
per 1000 person-years ((PY) 95% confidence interval (CI), 43.5 – 67.4). The median time to TB incidence was 1.92 (IQR, 1.04-2.93) PY. The risk factors for TB included male gender 
(adjusted incidence rate ratio (AIRR), 3.45, 1.33 – 9.09, p=0.01), and unit decrease in hemoglobin (AIRR, 1.17; 95% CI, 1.04 – 1.32, p = 0.009).  All-cause case-fatality was 26.7 (95% 
CI, 8.7 – 62.3) /1000 PY among TB co-infected patients receiving 2nd line ART. 
Conclusions: Our study documents a high TB incidence and mortality among patients receiving second line PI-based ART. Since the high TB incidence on second line ART pose 
treatment challenges due to drug interactions between rifampin and PIs, long recommended World Health Organization’s TB prevention strategies such as isoniazid prophylaxis 
need to be prioritized among all HIV-infected patients in India and other high TB burden countries. 

753  TB Outcomes With ATV/r and Two Rifamycin-Containing TB Regimens in HIV/TB in India 
Jeffrey D. Jenks1; Constance A. Benson1; Nagalingeswaran Kumarasamy2; Ezhilarasi Chandrasekaran2; Pradeep Ambrose2; Tokugha Yepthomi2; Chitra Devaraj2; Poongulali Selvamuthu2  
1Univ of California San Diego, San Diego, CA, USA; 2YRG Cntr for AIDS Rsr and Educ, Chennai, India 
Background: Tuberculosis (TB) is the leading cause of death globally in HIV-infected individuals, and drug interactions can complicate treatment in this population.  For those 
requiring antiretroviral therapy (ART) that includes a boosted protease inhibitor (PI), rifabutin is the recommended rifamycin, although the optimal dose is still in question.  Our 
hypothesis was that HIV/TB co-infected patients treated with a second-line boosted ATV/r ART regimen coupled with a thrice weekly rifabutin-containing TB treatment would have 
less favorable TB outcomes than those receiving first-line NNRTIs coupled with daily rifampicin-containing TB treatment.
Methods: We retrospectively evaluated TB treatment outcomes for two cohorts of HIV/TB co-infected individuals seen at YRG Care Medical Center in Chennai, India, comparing 
those treated with an atazanavir/ritonavir (ATV/r) ART regimen plus a 150 mg daily or thrice weekly rifabutin-containing TB regimen with those treated with an NNRTI-based ART 
regimen in conjunction with a daily rifampicin-containing TB regimen.  
Results: Between 1996 and 2014, 4032 HIV/TB co-infected individuals were treated at YRG CARE, of which 3740 (92.8%) were treated with an NNRTI-based ART regimen and a 
rifampicin TB regimen (Rifampicin+) and 292 (7.2%) an ATV/r-based ART regimen with a rifabutin TB regimen (Rifabutin+).  Those in the Rifabutin+ group were less likely to develop 
relapsed/recurrent TB (relative risk 0.32, 95% CI 0.20-0.49) and had lower all-cause mortality (relative risk 0.45, 95% CI 0.22-0.96) compared to those in the Rifampicin+ group.  In 
addition, those in the Rifabutin+ group that received intermittent rifabutin had lower clinical cure rates compared to those who received daily rifabutin (relative risk 0.60, 95% CI 
0.48-0.75), although there was no statistically significant difference in rate of relapse/recurrent TB and all-cause mortality between these two subgroups.  
Conclusions: This large, retrospective study observed that ATT with rifabutin overall was effective, and daily rifabutin dosing may be more effective than intermittently-dosed 
rifabutin for the treatment of uncomplicated TB in HIV/TB co-infected individuals on a boosted PI-based ART regimen.  This study expands our current knowledge about optimal 
rifabutin dosing with PI-based ART.

754  Incorporation of Bedaquiline in the South African National TB Programme 
Norbert Ndjeka; for the Bedaquiline Implementers of the South African National TB Programme
Natl Dept of Hlth, Pretoria, South Africa 
Background: In 2014, 844 extensively drug-resistant (XDR TB) cases were diagnosed in South Africa. Following a successful clinical access programme (December 2012 to 
February 2015) and drug registration with the national regulatory authority in October 2014, a national framework was compiled to support the introduction of bedaquiline into 
the South African National TB Programme (SA NTP).
Methods: SA NTP guideline indications for bedaquiline (updated June 2015) include at least rifampicin-resistant TB patients with resistance to a fluoroquinolone or/and a 
second-line injectable drug (pre/XDR TB), both inhA/katG mutations for isoniazid resistance, intolerance or toxicity to standardized second-line regimen (e.g. ototoxicity, renal 
dysfunction, or psychosis), or surgical intervention. In patients with pre/XDR TB, linezolid is started in combination with bedaquiline. Patients with HIV infection, including those 
on antiretroviral therapy (ART), are eligible. Guidelines advise ART initiation for all TB patients with HIV infection. Inpatient admission is recommended for first two weeks or until 
culture conversion if XDR TB. Surveillance for BDQ resistance is done on baseline, 8-week, and 24-week sputum specimens using minimum inhibitory concentration testing by the 
national TB reference laboratory. Standardized forms for all patients are completed with proposed background second-line regimen, submitted centrally to the NTP, and reviewed 
by provincial or national clinical committee. 
Results: From March to end September 2015, 598 patients have been initiated on bedaquiline in 7 of 9 provinces. As of end July 2015, most bedaquiline patients had either preXDR 
(40%) or XDR TB (39%); 65% were HIV-infected. The most common reason for cases being declined for bedaquiline initiation was patients with insufficient potentially effective 
drugs in the proposed background regimen.
Provinces that were able to scale-up quickly were those that had access to stock of linezolid, genotypic second-line drug resistance results, and capacity to detect high-frequency 
hearing loss. 
Conclusions: Political commitment, national and provincial leadership, facilitation, and monitoring enabled rapid incorporation of clinical trial findings for rifampicin-resistant TB 
into the SA NTP.
Increased access to capacitated inpatient and outpatient patient management, ECG monitoring, and enhanced pharmacovigilance are needed to continue this rapid expansion.

755  Treatment Outcomes for HIV/MDR-TB Coinfection in the Era of Antiretroviral Therapy 
Sanghyuk S. Shin1; Chawangwa Modongo2; Nicola Zetola3  
1Univ of California Los Angeles Sch of PH, Los Angeles, CA, USA; 2Botswana Univ of Pennsylvania Partnership, Gaborone, Botswana; 3Univ of Pennsylvania, Philadelphia, PA, USA 
Background: The convergence of HIV and multidrug-resistant tuberculosis (MDR-TB) epidemics is a major global health threat. HIV co-infection has been shown to increase the 
risk of poor treatment outcomes among MDR-TB patients, but few studies have examined whether concomitant administration of antiretroviral therapy (ART) at a programmatic-
level could achieve high rates of treatment success among HIV-infected MDR-TB patients. Here, we describe treatment outcomes among MDR-TB patients in Botswana during the 
period of ART expansion.
Methods: We analyzed data from 5 clinics in Botswana’s decentralized MDR-TB treatment program. We included all patients with confirmed MDR-TB who started therapy during 
2006-2013. Treatment success was defined as microbiological evidence of cure or completion of the full treatment course. Separate multivariable logistic regression models were 
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constructed for HIV-infected patients to determine whether ART use during MDR-TB therapy is independently associated the following outcomes: 1) increased treatment success 
and 2) reduced death.
Results: Of the 437 MDR-TB patients included in the analysis, 301 (68.9%) were HIV infected and 261 (86.7%) of those received ART. Overall, 343 (78.5%; 95% confidence interval 
[CI]=74.4%-82.1%) achieved treatment success, 79 (18.1%; 95% CI=14.8%-22.0%) died, and 15 (3.4%; 95% CI=2.1%-5.6%) failed treatment of defaulted. Treatment success rates 
were 82.3%, 81%, and 55.0% among patients who were HIV-uninfected, HIV-infected and on ART, and HIV-infected and not on ART, respectively (P < 0.001; Figure). Death during 
treatment occurred among 13.2%, 19.2%, and 27.5% of patients who were HIV-uninfected, HIV-infected and on ART, and HIV-infected and not on ART, respectively (P < 0.093; 
Figure). Among HIV-infected patients, ART use remained independently associated with treatment success (adjusted odds ratio [aOR]=3.5; 95% CI=1.5-8.0) after controlling for 
age, baseline CD4 count, number of drugs in the original regimen, and year of treatment initiation. The effect of ART use on preventing death did not reach statistical significance 
in multivariable analysis (aOR=0.6; 95% CI=0.3-1.5).
Conclusions: High rates of treatment success can be achieved programmatically among HIV-infected MDR-TB patients on ART, similar to that among HIV-uninfected patients. 
HIV-infected MDR-TB patients continue to experience unacceptably high rates of death, particularly among patients not on ART.

 

756  Hearing Loss and Laboratory Adverse Events in Patients With MDR TB and HIV on ART 
James C. Brust1; N. Sarita Shah2; Salim Allana3; Thuli Mthiyane4; Koleka Mlisana5; Pravi Moodley5; Iqbal Master6; Yuming Ning7; Neel Gandhi8  
1Albert Einstein Coll of Med, Bronx, NY, USA; 2CDC, Atlanta, GA, USA; 3Rollins Sch of PH, Emory Univ, Atlanta, GA, USA; 4Univ of KwaZulu-Natal, Westville, South Africa; 5Univ of KwaZulu-Natal, 
Durban, South Africa; 6King Dinuzuu Hosp Complex, Durban, South Africa; 7Montefiore Med Cntr, Bronx, NY, USA; 8Emory Univ Rollins Sch of PH, Atlanta, GA, USA 
Multidrug-resistant tuberculosis (MDR TB) is associated with poor outcomes and high mortality in patients with HIV. Concurrent treatment for both diseases is recommended, but 
there are concerns about potentially additive toxicities, given the known and frequent side effects from MDR TB therapy and HIV treatment individually, as well as organ toxicity 
from HIV itself. South Africa has one of the world’s worst epidemics of MDR TB and more than 80% of patients are HIV co-infected. Current guidelines are based on expert opinion, 
given the lack of high-quality prospective data. 
Methods: We conducted an observational study of patients with culture-confirmed MDR TB with and without HIV co-infection. Subjects were followed monthly to assess 
treatment response and adverse effects. Audiology was performed monthly during the intensive phase; safety labs were performed every month throughout therapy and 
thyroid stimulating hormone (TSH) was tested every 3 months. Abnormal laboratory results were graded using the DAIDS Toxicity Table. We calculated the proportion of subjects 
experiencing hearing loss, and changes in creatinine, ALT, TSH, and potassium. 
Results: Among the 206 enrolled subjects, 150 were HIV-infected, all of whom received antiretroviral therapy (ART). 131 (64%) were female, and the median age was 33 years (IQR 
26-41). 56% of subjects experienced some degree of hearing loss (grade ≥1) and 9% developed severe (grade ≥3) loss. 40% developed hypothyroidism necessitating levothyroxine 
replacement therapy. Abnormalities of creatinine, ALT and potassium were common (23%, 20%, & 49% of subjects, respectively), but most were Grade 1 and resolved 
spontaneously. Grade ≥3 abnormalities were seen in only 5%, 4% and 5% of subjects respectively. None of the laboratory AEs examined were more common or more severe in 
subjects co-infected with HIV and receiving concurrent ART. 
Conclusions: Hearing loss and laboratory AEs are common among all MDR TB patients, yet co-infection with HIV and the addition of ART does not significantly increase their 
frequency or severity, despite the frequent co-administration of kanamycin and tenofovir. Given the high incidence of hearing loss and hypothyroidism, programs should ensure 
that proper monitoring, as recommended, occurs for all patients, regardless of HIV status. Although nephrotoxicity, hepatitis, and hyper/hypokalemia occurred, these events were 
rarely severe and were not more common in patients with HIV receiving concurrent ART. 

757  Burden of Tuberculosis in HIV+ Pregnant & Postpartum Women in Cape Town, South Africa 
Jasantha Odayar1; Molebogeng Rangaka2; Allison Zerbe3; Greg Petro1; Tamsin Phillips1; James McIntyre4; Elaine J. Abrams5; Landon Myer1  
1Univ of Cape Town, Cape Town, South Africa; 2Univ Coll London, London, UK; 3ICAP at Columbia Univ, New York, NY, USA; 4Anova Hlth Inst, Johannesburg, South Africa; 5ICAP, Columbia Univ 
Mailman Sch of PH, New York, NY, USA 
Background: Tuberculosis (TB) is a major concern in HIV+ individuals and antiretroviral therapy (ART) programmes but little attention is paid to TB in the context of pregnancy 
and PMTCT services. We investigated the burden of tuberculosis before, during and after pregnancy in a cohort of HIV+ women accessing antenatal care services under Option B+.
Methods: Consecutive women making their first visit at a primary care antenatal clinic completed a brief questionnaire, underwent CD4 enumeration, and had an ultrasound for 
pregnancy dating. TB diagnoses were via passive detection by routine public sector services based on symptom screening with or without bacteriologic confirmation. TB diagnoses 
were obtained through TB notification data for the period extending from 18 months before the estimated date of conception to 6 months postpartum. In analysis Poisson 
methods were used to compare the incidence of TB pre-conception, during pregnancy and postpartum per 100 person-years (py).
Results: Among 1507 HIV+ women (mean age, 29 years), 989 initiated ART in pregnancy (66%; median CD4 377 cells/uL, IQR 250-543) and 34% (n=518; median CD4 391 cells/
uL, IQR 271-527) were already on ART at the time of conception. Overall incidence of TB pre-conception, during pregnancy and postpartum was 2.4 (95% CI, 1.8-3.2), 1.1 (95% CI, 
0.6-1.9) and 1.4 (95% CI, 0.7-2.7) per 100py, respectively.  79% of cases were first TB episodes, with 21% retreatment cases; retreatment cases accounted for 18%, 23% and 40% 
of cases in the pre-conception, pregnancy and postpartum periods. 78% of TB cases were pulmonary (66% bacteriologically confirmed) and 22% were extrapulmonary (18% 
bacteriologically confirmed); this did not vary by pregnancy status. Overall TB incidence was doubled in women with CD4 cell count <200 cells/uL (IRR 1.96; p=0.007). After 
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adjusting for age, CD4 cell count and ART status, the incidence of TB was significantly reduced during pregnancy compared to pre-conception (IRR, 0.46; 95% CI, 0.25-0.84) and was 
lowest in women on ART in pregnancy (IRR, 0.38; p=0.021) and increased slightly postpartum (IRR, 1.50; p=0.417).
Conclusions: TB incidence appears reduced in HIV+ women during pregnancy compared to the pre-conception period but the absolute incidence remains high in this setting. 
While intensified case detection interventions in PMTCT services warrant consideration, expanded access to ART in pregnancy under Option B+ may further reduce the burden of 
TB in pregnant and postpartum women.

758  Pregnancy Intensifies the IFN-gamma Suppression of HIV in TB-Infected Indian Women 
Jyoti S. Mathad1; Ramesh Bhosale2; Usha Balasubramanian2; Prasad Deshpande2; Savita Kanade2; Vidya Mave3; Amita Gupta4  
1Weill Cornell Med Coll, New York, NY, USA; 2Byramjee Jeejeebhoy Med Coll, Pune, India; 3BJ Med Coll, Pune, India; 4Johns Hopkins Univ Sch of Med, Baltimore, MD, USA 
Background: Tuberculosis (TB) is more likely to occur immediately postpartum than at any other time in a woman’s life. Low interferon gamma (IFN-g) has been associated with 
increased risk of TB. The aim of this study was to determine if immune changes in pregnancy and postpartum affect the IFN-g response to M. tuberculosis (MTB) antigens.
Methods: Screening for latent TB with an IFN-g release assay (QuantiFERON® Gold in tube, QGIT) was performed during 2nd/3rd trimester of pregnancy, at delivery and 3 months 
postpartum in HIV-infected and -uninfected pregnant women at a government hospital in Pune, India. A subset enrolled during pregnancy was followed longitudinally with 
testing repeated at delivery and postpartum. Sociodemographic and medical history data were also collected. Concentrations of IFN-g were compared using the Wilcoxon ranksum 
test. Logistic regression was performed to assess predictors of maximal IFN-g response (defined as 10 IU/mL) to MTB antigens.
Results: Valid QGIT results were available for 310 women during pregnancy, 426 women at delivery and 209 postpartum women. Among those with a positive QGIT, HIV-infected 
women produced a lower median IFN-g than HIV-uninfected women at all time points (median 2.7 vs 3.2 IU/mL in pregnancy, 1.8 vs 1.9 IU/mL at delivery). This was statistically 
significant postpartum (2.62 in HIV-infected vs 6.02 IU/mL in HIV-uninfected, p=0.01). The 21 HIV-uninfected and 55 HIV-infected women in the longitudinal cohort showed 
the same trend (see Figure 1). HIV-infected women trended towards a significant decrease in IFN-g between pregnancy and delivery (p=0.07). HIV-uninfected women had a 
significant increase in IFN-g production between delivery and postpartum (p=0.0002) while HIV-infected women did not (p=0.19). Having a maximal IFN-g response to MTB 
antigens was associated with not having HIV (1.6, CI 0.9-2.9, p=0.09) and being postpartum (OR 3.5, CI 2-6.2, p<0.05). 
Conclusions: IFN-g reached a nadir for both HIV-infected and –uninfected women at delivery; HIV-uninfected women had a significant increase in IFN-g production postpartum 
while HIV-infected women did not. Lower IFN-g production during pregnancy, especially in those with HIV, may facilitate progression to active TB, though symptoms may not 
appear until postpartum, when IFN-g production increases again. TB diagnostics development should take these dynamic immune changes during pregnancy into account.  

 

759  Evaluation of Provider-Initiated Cryptococcal Antigen Screening, South Africa 
Nicky Longley1; Snigdha Vallabhaneni2; Mariette Smith3; Rachel Smith2; Meg Osler3; Nicola Kelly3; Anna Cross3; Andrew Boulle4; Graeme Meintjes3; Nelesh Govender5  
1St George’s Univ of London, London, UK; 2CDC, Atlanta, GA, USA; 3Univ of Cape Town, Cape Town, South Africa; 4Cntr for Infectious Disease Epi and Rsr, Cape Town, South Africa; 5Natl Inst of 
Communicable Diseases, Johannesburg, South Africa 
Background: Cryptococcal antigen (CrAg) screening can identify persons at risk for disseminated cryptococcal disease (DCD); pre-emptive treatment can prevent disease 
progression. In August 2012, the Western Cape Province (WC) implemented provider-initiated CrAg screening among antiretroviral therapy (ART)-naïve patients with CD4 count 
<100 cells/µl followed by fluconazole treatment for asymptomatic CrAg-positive patients. We evaluated the implementation and effectiveness of this program. 
Methods: We used National Health Laboratory Service data for CD4 count and CrAg test results, provincial HIV program data for ART status, nationwide DCD surveillance program 
data for patient outcome, and medical records of CrAg-positive patients for fluconazole prescriptions. We assessed the proportion of eligible patients screened for CrAg, and treated 
pre-emptively, and the prevalence of CrAg positivity among those screened during September 1, 2012 –  August 31, 2013. We compared incidence of DCD among eligible patients 
who were screened vs. not screened.
Results: Of 4,395 eligible patients, 26.6% (n=1170) were screened. The proportion of patients screened increased from 15.9% in September 2012 to 36.6% in August 2013. The 
prevalence of CrAg positivity was 2.1% (24/1170). Treatment data were available for 13/24 CrAg-positive patients, 9 of whom were treated with any fluconazole. There were 9 
(0.8%) incident cases of DCD among the 1170 patients who were screened for CrAg, all of which occurred among those who screened CrAg-negative but had a substantial delay 
in starting ART vs. 49 (1.5%) incident cases among the 3225 eligible patients who were not screened (p=0.07). Median time between CD4 count and DCD was 103 days (range: 
35– 497) in the screened group vs 155 days (range: 17– 589) in the group not screened. A significantly higher proportion of those who were CrAg screened were also prescribed ART 
(72.9%, 853/1170) compared with those were not screened (48.3%, 1556/3225) (p<0.001).
Conclusions: The penetrance of provider-initiated CrAg screening in the WC was poor. Although not statistically significant, there were half as many DCD cases in the CrAg-
screened group compared with those not screened. CrAg screening along with prompt ART initiation can reduce the DCD burden, but needs to be implemented well. Laboratory-
based reflex screening, where CrAg testing is automatically performed on CD4 test remnant blood, would enhance screening, and should be considered where possible.
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760  Maximizing Detection and Improving Outcomes of Cryptococcosis in Rural Tanzania 
Diana Faini1; Aneth V. Kalinjuma2; Julie Neborak3; Alexa King3; Dorcas Mnzava2; Tracy Glass4; Hansjakob Furrer5; Christoph Hatz4; David R. Boulware3; Emilio Letang4  
1Ifakara Hlth Inst, Dar es Salaam, Tanzania; 2Ifakara Hlth Inst, Morogoro, Tanzania; 3Univ of Minnesota, Minneapolis, MN, USA; 4Swiss Trop Inst of PH, Basel, Switzerland; 5Bern Univ Hosp and 
Univ of Bern, Bern, Switzerland 
Background: The WHO recommends pre-antiretroviral treatment (ART) CD4-targeted cryptococcal antigen (CRAG) screening in sub-Saharan Africa. Implementing this strategy 
only in outpatient settings may underestimate the true CRAG prevalence and decrease its impact.
Methods: In October 2013, lab-reflex CRAG screening was implemented at the St. Francis Referral Hospital, Ifakara, Tanzania for all HIV+ hospitalized patients and outpatients 
with CD4 ≤150/μL. The impact on CRAG detection and outcome was assessed. Cox regression identified predictors of death/loss to follow-up (LFU) at 6 months.
Results: Of 1976 persons registered from 10/2013 to 07/2015, 500 (25%) ART-naive had CD4 ≤150/μL and were CRAG screened, contributing 2965 persons-month follow-up. 
Median age was 39 years (IQR 33-46), median CD4 count was 58 cells/μL (IQR 23-100), and 12% (59/500) had tuberculosis. CRAG prevalence was 6.4% (32/500) and 7.7% (30/376) 
with CD4 counts ≤150 and ≤100 cells/μL respectively, 1.7-fold higher than the 2008-2012 outpatient prevalence in the same cohort (3.7% ≤150cells/μL, p=0.021). Inpatients 
(n=82) had a CRAG prevalence of 12% vs. 5.3% in outpatients (p=0.02), and accounted for 31% of all CRAG+. Median time from HIV to CRAG testing was 1 day (IQR 0-6). A lumbar 
puncture was done on the same day of CRAG testing in 97% (31/32) CRAG+, and 39% (12/31) had cryptococcal meningitis (CM), 17% of whom (2/12) without neurologic symptoms. 
Fluconazole tailored for CM presence was started in 81% (26/32) of CRAG+ and ART in 72% CRAG+ (23/32) and 76% (382/500) overall. Known 6-month mortality for those 
recruited before 02/2015 (n=361) did not differ between CRAG-negative and CRAG+ without CM (9% vs.7%, p=0.9), yet was 86% (6/7) among CM patients (p<0.001). LFU was 
31% (104/340), 29% (4/14), and 14% (1/7) respectively. Independent predictors of death/LFU at 6 months were CRAG+ (adjusted hazard ratio (aHR) 3.2, 95% CI 1.2-8.2), CM (aHR 
5.5, 95% CI 1.7-18), no ART initiation (aHR 2.2, 95% CI 1.5-3.4), tuberculosis (aHR 1.8, 95% CI 1.03-3.2), and hemoglobin (aHR 1.2 per 1 g/dL decrease, 95% CI 1.1-1.3) (Fig.1).
Conclusions: Implementation of lab-reflex CRAG screening resulted in an increased and rapid detection of CRAG and CM. Mortality was highest for CM patients but did not vary 
between CRAG+ without CM treated with pre-emptive fluconazole and CRAG-negative patients. These results support the urgent adoption of the WHO guidelines for CRAG 
screening in Africa and its implementation both in inpatient and outpatient settings.

 

761  Neurocognitive Function in HIV-Infected Persons With Cryptococcal Antigenemia 
Martha P. Montgomery1; Noeline Nakasujja2; Bozena M. Morawski1; Radha Rajasingham1; Elizabeth Nalintya3; Renee Donahue Carlson4; Jonathan E. Kaplan5; Andrew Kambugu3; 
David B. Meya3; David R. Boulware1; for the COAT and ORCAS Trial Teams  
1Univ of Minnesota, Minneapolis, MN, USA; 2Makerere Univ Coll of Hlth Scis, Kampala, Uganda; 3Infectious Diseases Inst, Kampala, Uganda; 4Emory Univ Sch of Med, Atlanta, GA, USA; 5CDC, 
Atlanta, GA, USA 
Background: HIV-infected persons with detectable cryptococcal antigen (CRAG) in blood have increased mortality compared with HIV-infected persons who are CRAG-negative. 
This study examined neurocognitive function among persons with asymptomatic cryptococcal antigenemia.
Methods: Participants from three prospective HIV cohorts underwent neurocognitive testing at time of antiretroviral therapy (ART) initiation. Cohorts included persons with 
cryptococcal meningitis (n=90), asymptomatic CRAG+ (n=87), and HIV-infected persons without central nervous system infection(s) (n=125). Asymptomatic CRAG+ participants 
receiving preemptive fluconazole also had neurocognitive testing additionally performed 4 weeks after ART initiation. Z-scores for each neurocognitive test were calculated 
relative to an HIV-negative Ugandan population with a composite quantitative neurocognitive performance Z-score (QNPZ-8) created from eight tested domains. Neurocognitive 
function was measured pre-ART for all three cohorts, and additionally 4 weeks after ART initiation among asymptomatic CRAG+ participants.
Results: Cryptococcal meningitis and asymptomatic CRAG+ participants had lower median CD4 counts (17 and 26 cells/mL, respectively) than the HIV-infected control cohort 
(233 cells/mL) as well as lower Karnofsky performance status (60 and 70 vs. 90, respectively). The composite QNPZ-8 for asymptomatic CRAG+ (-1.80 Z-score) fell between the 
cryptococcal meningitis cohort (-2.22 Z-score, P=0.02) and HIV-infected controls (-1.36, P=0.003). Overall neurocognitive function improved after four weeks of ART among the 
asymptomatic CRAG+ cohort (QNPZ-8 increased to -1.0, P<0.001) to be within one standard deviation of population norms and similar to other HIV-infected persons.
Conclusions: Significant deficits in neurocognitive function were identified in asymptomatic CRAG+ persons with advanced HIV/AIDS even without signs or sequelae of 
meningitis. Neurocognitive function in this group improves over time after initiation of pre-emptive fluconazole treatment and ART.

762  Immunologic Discrimination of Cryptococcal IRIS From Culture-Positive Relapse 
David R. Boulware1; Joshua R. Rhein1; Edward N. Janoff2; Abdu Musubire3; Andrew Kambugu3; Paul Bohjanen1; David B. Meya3; for the COAT Trial Team  
1Univ of Minnesota, Minneapolis, MN, USA; 2Univ of Colorado, Denver, CO, USA; 3Infectious Diseases Inst, Kampala, Uganda 
Background: Immune Reconstitution Inflammatory Syndrome (IRIS) may complicate antiretroviral therapy (ART).  Whereas ART promotes HIV viral suppression and CD4+ T 
cell increases on a population level, the utility of these measurements as objective diagnostic criteria for IRIS remains unclear for an individual. We determined whether CD4 and 
plasma HIV RNA measurements are diagnostically useful to help differentiate paradoxical IRIS from culture-positive relapse.
Methods: In prospective cohorts with cryptococcal meningitis enrolled from 2006-2012, 70 HIV+ persons had 75 recurrent symptomatic meningitis episodes, due to paradoxical 
IRIS (n=62) or culture-positive relapse (n=13). IRIS was defined as per the INSHI consensus case definition, with CSF culture status being the primary determinant of the causative 
event. We compared CD4 count change, plasma HIV viral load change, and CSF cytokines (n=50) between IRIS vs relapse.
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Results: 62 paradoxical cryptococcal-IRIS events did not consistently present with substantial reconstitution of CD4+ T cell counts (61% increased by >25 cells/mL), nor did these 
CD4 values distinguish IRIS from 13 culture-positive relapse events (54% with increases of >25 cells/µL).  All IRIS cases had excellent, appropriate virologic responses, yet 50% 
(6/12) with culture-positive relapse did not have HIV viral suppression (>40,000 copies/mL min). The median CSF WBC counts did not differ at time of cryptococcal-IRIS event 
(median 25; IQR, 5 to 85, max 240 cells/mcL) versus relapse (median 15; IQR, <5 to 40, max 1150 cells/mcL) (P=.53). Immune parameters which distinguished IRIS at event included 
3-4 fold greater CSF levels of: Th1 cytokine IFN-g (P=.006), Th2 cytokine IL-4 (P=.011); pro-inflammatory IL-17(P=.038). Persons with culture-positive relapse did have markedly 
higher CSF IL-13 levels (relapse: median 253 (IQR, 63-471) pg/mL vs. IRIS: 6.9 (IQR, 2.4-17) pg/mL, P=.006) and non-statistically higher GM-CSF levels (P=.17).
Conclusions: CD4 counts, plasma HIV RNA, nor CSF WBCs at event onset did not consistently discriminated IRIS from relapse. The distinct immunologic signatures that did 
distinguish the two clinical scenarios, included 35-fold higher CSF IL-13 levels in relapse, a Th2 cytokine which is non-protective and associated with uncontrolled cryptococcal 
infection in murine models.  In IRIS, multiple T-cell cytokines were increased (IFN-g, IL-4, IL-17) at event. In resource-limited settings, those with CSF culture-positive relapse 
should be targeted for viral load testing.

763  Acute Kidney Injury and Urine Biomarkers in HIV-Associated Cryptococcal Meningitis 
Charlotte Schutz1; David R. Boulware2; Katherine Huppler Hullsiek2; Joshua R. Rhein2; Kabanda Taseera3; Conrad Muzoora3; David B. Meya4; Friedrich Thienemann1; Maximilian von 
Hohenberg2; Graeme Meintjes1; for the COAT Trial Team  
1Univ of Cape Town, Cape Town, South Africa; 2Univ of Minnesota, Minneapolis, MN, USA; 3Mbarara Univ of Sci and Tech, Mbarara, Uganda; 4Infectious Diseases Inst, Kampala, Uganda 
Background: Cryptococcal meningitis is a major cause of mortality in HIV-infected persons. Amphotericin B deoxycholate remains key to effective treatment despite its toxicities, 
including acute kidney injury (AKI). Current AKI definitions are based on serum creatinine or urine output, both late indicators of kidney injury. Biomarkers that could predict AKI 
earlier could be useful in directing amphotericin management. Neutrophil gelatinase-associated lipocalin (NGAL), is an early marker of ischemic AKI. Urinary Cystatin C (CysC) is 
a marker of tubular dysfunction. Tissue inhibitor of metallaproteinases-2 (TIMP-2) can predict AKI in critically ill patients. We assessed these urine biomarkers in patients with 
cryptococcosis treated with amphotericin.
Methods: Participants were prospectively enrolled into the Cryptococcal Optimal ART Timing (COAT) trial from 2010 to 2012 and were treated with daily amphotericin 0.7-1.0 
mg/kg and fluconazole for 2 weeks. Baseline and follow up serum creatinine concentrations were measured. Estimated glomerular filtration rate (GFR) was calculated using the 
Modification of Diet in Renal Disease (MDRD) study equation, and AKI defined as decrease in GFR to <60 mL/min/1.73m2  within 4 weeks of diagnosis. We measured NGAL, CysC 
and TIMP-2 among 130 participants with stored urine samples collected a median of 4 days (IQR: 1- 4) from diagnosis. We explored AKI incidence, risk factors for incident AKI, and 
associations with mortality using univariate and multivariate Cox proportional hazards models.
Results: Among 130 participants, median age was 35 years (IQR: 30-40), 52% (n=68) were men, median CD4 T cell count was 21 cells/mcL (IQR: 9-74), and 44% (n=57) died within 
12 months. Four patients (3%) had GFR<60 at baseline. Incident AKI occurred in 42% (53/126) with GFR<60. Incident AKI was independently associated with mortality (adjusted 
hazard ratio [aHR]=3.5, 95%CI: 1.95-6.1).  Persons developing AKI had higher baseline CD4 T cell counts (49 vs. 14 cells/mcL, p<0.01). Higher urinary TIMP-2 was associated with 
development of AKI in univariate (p=0.02) and multivariate analysis (aHR=1.4, 95%CI: 1.02-1.94 per each doubling of TIMP-2) but TIMP-2 was not associated with mortality. 
Conclusions: AKI occurred in 42% of HIV-infected patients treated with amphotericin B deoxycholate for cryptococcal meningitis, and AKI was associated with mortality. TIMP-2 
shows promise as a urine marker for antecedent prediction of amphotericin-associated AKI.

 

764  Pulmonary Aspergillosis May Be Common in AIDS With Smear Negative Tuberculosis 
Iain D. Page1; William Worodria2; Alfred Andama2; Irene Ayakaka2; Lucian Davis3; Laurence Huang3; Malcolm Richardson1; David W. Denning1  
1Univ of Manchester, Manchester, UK; 2Mulago Hosp, Kampala, Uganda; 3Univ of California San Francisco, San Francisco, CA, USA 
Background: Smear-negative tuberculosis (TB) is common in AIDS in the developing world. WHO diagnostic guidelines require persistent productive cough plus abnormal 
chest x-ray and failure to respond to antibiotics. Microbiological proof of TB infection is not required. Subacute invasive aspergillosis (SAIA) also occurs in AIDS, with a clinical and 
radiological presentation that is very similar to tuberculosis. Autopsy studies of AIDS patients show aspergillosis occurs in 3% of all AIDS deaths, but ante-mortem diagnosis occurs 
in less than 10% of these cases. Measurement of Aspergillus-specific IgG is key to the diagnosis of SAIA, but rarely available in areas of high tuberculosis prevalence. The frequency 
of SAIA in patients presenting with AIDS and apparent smear-negative tuberculosis is not known. The Siemens Aspergillus-specific IgG test has a sensitivity of 96% and specificity of 
98% for the diagnosis of chronic pulmonary aspergillosis using a diagnostic cut-off of 10 mg/L (1). We have used this assay to investigate levels of Aspergillus-specific IgG in patients 
with AIDS and smear negative tuberculosis.
Methods: We tested sera from 100 healthy Ugandan controls and 39 HIV infected persons admitted to Mulago Hospital, Kampala, Uganda with apparent smear negative 
tuberculosis, with chronic cough and an abnormal chest X-ray, but no evidence of tuberculosis or other diagnosis after thorough investigation including sputum culture, GeneXpert 
PCR testing and bronchoscopy.
Results: The mean patient age was 35 years and 59% of patients were female. Mean CD4 count was 109 cells/mL and 44% of patients had CD4 count <50 cells/mL. Raised 
Aspergillus-specific IgG was present in 2% of healthy controls, but 26% of patients (95% CI 14 – 41%, p 0.000). 40% of those with a positive test died within 2 months of sampling.  
Conclusions: The presence of raised Aspergillus-specific IgG in the context of chronic cough, abnormal chest X-ray and exclusion of other conditions is highly suggestive of either 
subacute or chronic pulmonary aspergillosis. SAIA is probably occurring frequently in Ugandan in patients with AIDS and being misdiagnosed as smear-negative tuberculosis. 
Further prospective studies with CT scanning, plus effective fungal culture and serology should be performed to investigate this possibility.
Reference 
 1 - Page ID, Richardson M, Denning DW. Comparison of six Aspergillus-specific IgG assays for the diagnosis of chronic pulmonary aspergillosis (CPA). 2015. Journal of Infection. In 
press.
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765  Safety of Stopping Primary T. gondii Prophylaxis With Suppressed Viremia and CD4>100 
Jose Miro1; Anna Esteve2; Hansjakob Furrer3; for the Opportunistic Infection Team of the Collaboration of Observational HIV Epidemiological Research in Europe (COHERE) in EuroCoord 
1Hosp Clinic of Barcelona, Barcelona, Spain; 2CEEISCAT, Badalona, Spain; 3Bern Univ Hosp and Univ of Bern, Bern, Switzerland 
Background: Current guidelines recommend that primary Toxoplasma gondii prophylaxis can be safely discontinued in HIV and T. gondii co-infected patients with suppressed 
viraemia on antiretroviral therapy (ART) and a CD4 cell count >200 cells/mm3. Whether such a policy can be extended to patients with CD4 cell counts between 100-200 cells/mm3 
is unknown.
Methods: The Collaboration of Observational HIV Epidemiological Research in Europe (COHERE) included data from from 10 European cohorts on 11,015 HIV and T. gondii 
co-infected patients who started taking ART after 1997. T. gondii infection was considered present if patients were T. gondii IgG antibody seropositive. Central nervous system 
(CNS) toxoplasmosis was diagnosed according to the 1993 CDC case definition. Multivariate Poisson regression models were used to model incidence rate ratios (IRRs) of CNS 
toxoplasmosis.
Results: There were 99 CNS toxoplasmosis episodes during 79,220 person-years of follow-up (PYFU). The incidence of CNS toxoplasmosis stratified by current CD4 cell count, 
viral load (VL), and use of prophylaxis is shown in the figure. Among patients who had a current CD4 cell count of 100-200 cells/mm3 and a VL<400 copies/mL, incidence of CNS 
toxoplasmosis was 0.7 episodes per 1000 PYFU (95% CI, 0.02-4.0; 1 event during 1,390 PYFU) in those receiving T. gondii prophylaxis and 0.8 episodes per 1,000 PYFU (95% CI, 0.02-
4.3; 1 event during 1,294 PYFU), in those who stopped prophylaxis. The incidence of CNS toxoplasmosis in virologically suppressed patients on ART (VL<400 copies/mL) with CD4 
>200 cells/mm3 on or off primary T. gondii prophylaxis was 0.9 (95% CI, 0.1-3.3) and 0.2 (95% CI, 0.1-0.3) episodes per 1,000 PYFU, respectively. The predictors of CNS toxoplasmosis 
among patients with a current CD4 cell count above 100 cells/mm3 were:   previous AIDS diagnosis  (IRR, 2.86; 95% CI, 1.40–5.86; P=.004);   doubling CD4 cell count/year (IRR, 
0.30; 95% CI, 0.19–0.47; P<.001); and, detectable viral load (IRR, 4.25; 95% CI, 1.97–9.16; P<.001), whereas primary prophylaxis was not a significant predictor (IRR, 0.79; 95% CI, 
0.33–1.87; P=.59).
Conclusions: The incidence of primary CNS toxoplasmosis among virologically suppressed patients on ART and who had CD4 cell counts >100 cells/mm3 was very low regardless 
of prophylaxis use. Extending current guidelines for safely discontinuing primary T. gondii prophylaxis to patients with CD4 counts of 100-200 cells/mm3 and suppressed VL would 
be appropriate.

 

766  

 

767  The Cerebrospinal Fluid TPPA for Neurosyphilis Diagnosis 
Christina Marra; Lauren Tantalo; Sharon Sahi; Shelia Dunaway  
Univ of Washington, Seattle, WA, USA 
Background: There is no single sensitive and specific test for neurosyphilis (NS) diagnosis. While the cerebrospinal fluid (CSF)-Venereal Disease Research Laboratory (VDRL) test is 
specific, it lacks sensitivity. In contrast, the CSF- fluorescent treponemal antibody-absorption (FTA-ABS) test is sensitive, but lacks specificity. The CSF FTA-ABS test is not available 
in many areas. The CSF-Treponema pallidum particle agglutination assay (TPPA) is an alternative to the CSF-FTA-ABS, but little information is available regarding its diagnostic 
performance. A titer cut-off of ≥1:320 improves the NS diagnostic performance of the CSF-Treponema pallidum hemagglutination test, a treponemal test that is similar to the TPPA.
Methods: CSF-FTA-ABS and CSF-TPPA were determined in a research laboratory using standard methods for a convenience sample of 192 patients with syphilis enrolled in a study 
of CSF abnormalities in syphilis. CSF white blood cell (WBC) concentration and CSF-VDRL reactivity were determined in a clinical laboratory. Participants underwent a structured 
medical history and neurological examination. Kappa statistic, sensitivity and specificity were calculated using standard formulas. Differences were estimated by two sample test 
of proportion using Stata version 11.2.
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Results: 186 (97%) participants were male and 159 (83%) were HIV-infected. Median (IQR) age was 37 (32-43) years and median serum RPR titer was 1:64 (1:32-1:256). 134 
(70%) had early syphilis, 61 (32%) had a reactive CSF-VDRL, 69 (36%) had >20 WBCs/ul CSF and 40 (22%) of 183 without pre-existing abnormalities had vision or hearing loss. 
CSF FTA-ABS was reactive in 94 (49%), CSF-TPPA was reactive in 103 (54%), and CSF-TPPA was ≥1:320 in 58 (30%). Agreement between CSF-FTA-ABS and CSF-TPPA was good 
(kappa=0.68). Sensitivities and specificities of CSF-FTA-ABS for laboratory and clinical definitions of neurosyphilis were higher than for CSF-TPPA, but these differences were not 
statistically significant. For clinically defined neurosyphilis, sensitivities of CSF-FTA-ABS and CSF-TPPA were significantly higher than for CSF-VDRL (P=0.0006 and P<0.0001). The 
specificity and sensitivity of a CSF-TPPA titer ≥1:320 did not differ significantly from CSF-VDRL (Table).
Conclusions: In our study sample, the NS diagnostic performance of the CSF-TPPA is similar to the CSF-FTA-ABS test, and CSF-TPPA ≥1:320 can rule-in the diagnosis of NS. These 
results should be independently replicated.

 

768  Invasive Pneumococcal Disease Among HIV-Infected Individuals in Toronto, Canada 
Nisha Andany1; Sharon L. Walmsley2; Allison McGeer3; for the Toronto Invasive Bacterial Diseases Network 
1Univ of Toronto, Toronto, ON, Canada; 2Univ Hlth Network, Toronto, ON, Canada; 3Mount Sinai Hosp, Toronto, ON, Canada 
Background: Invasive pneumococcal disease (IPD) is an important cause of morbidity and mortality in HIV-infected persons. Those with HIV are at higher risk of IPD than the 
general population; however, incidence has declined with antiretroviral therapy. This study examined trends in incidence, serotype distribution and antibiotic susceptibility over 
time to assess the impact of prophylaxis and childhood immunization.
Methods: Population-based surveillance for IPD has been ongoing in metropolitan Toronto and Peel region since 1995. Clinical information is collected by patient interview and 
chart review. One isolate per episode is serotyped and antimicrobial susceptibility testing is performed. Annual incidence from 1995 to 2011 was calculated using HIV population 
prevalence data. 
Results: HIV-infected persons accounted for 316/8446 (3.74%) of IPD episodes from 1995 to 2015. Median age was 41.7 years (IQR 35.7-48.9); 85.8% of episodes occurred in men. 
The most common site of infection was pneumonia (84.5%), followed by bacteremia without focus (8.9%). From available data, 102/232 (44.0%%) had received pneumococcal 
vaccine > 2 weeks prior to infection, and 52/239 (21.8%) were on trimethoprim-sulfamethoxazole (TMP/SMX) prophylaxis. Annual incidence of IPD decreased over time (Figure 
1). Case-fatality peaked at 16.5% between 2000-2004, then decreased to 4.9% in 2005-2009 and 5.2% in 2009-2015. Vaccination status did not affect case-fatality (p=0.2). Over 
the study period, there was no change in the proportion of episodes due to PPV-23 serotypes (24.4%); there was a decrease in PCV7 serotypes (54.8% to 17.3%) and an increase in 
PCV13/not PCV7 (16.1% to 30.8%) and non-conjugate vaccine serotypes (6.5% to 28.9%). Serotype distribution since 2009 has remained stable with 51.9% attributable to non-
conjugate vaccine serotypes, 30.8% to PCV-13 serotypes and 17.3% to PCV-7 serotypes. Resistance to erythromycin, penicillin and ceftriaxone increased over time, but remained 
low for amoxicillin and levofloxacin. TMP/SMX prophylaxis was associated with resistance to TMP/SMX (p<0.0001), but not penicillin (p=0.13).   
Conclusions: HIV-positive persons accounted for 3.7% of IPD over a 20-year period; incidence decreased over time, particularly after introduction of a publicly-funded PCV for 
children in 2005. Guidelines now recommend PCV13 for immunocompromised persons; ongoing surveillance will be important to assess the impact of this recommendation on 
incidence, serotype distribution and mortality for those with HIV. Poster Abstracts
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769  Aetiology and Outcome of Community-Acquired Pneumonia in HIV-Infected Malawian Adults 
Stephen J. Aston1; Antonia Ho2; Hannah Jary1; Dean Everett3; Henry Mwandumba3; Robert S. Heyderman4; Mulinda Nyirenda5; Stephen Gordon6  
1Liverpool Sch of Trop Med, Liverpool, UK; 2Univ of Liverpool, Liverpool, UK; 3Malawi Liverpool Wellcome Trust Clinical Rsr Prog, Blantyre, Malawi; 4Univ Coll London, London, UK; 5Queen 
Elizabeth Central Hosp, Blantyre, Malawi; 6Malawi Liverpool Wellcome Trust Clinical Rsr Proga, Blantyre, Malawi 
Background: Pneumonia is the commonest reason for adult hospitalisation in Malawi, but there are few data describing its aetiology either locally or in comparable sub-Saharan 
African settings. We aimed to describe the aetiology of pneumonia amongst hospitalised HIV-infected adults with acute community-acquired pneumonia (CAP) and its relationship 
to antiretroviral therapy (ART) use and outcome.
Methods: Blood, urine, sputum, nasopharyngeal aspirate (NPA) and pleural fluid specimens were collected from adults (≥18 years) with clinically-defined CAP and symptoms 
for ≤14 days admitted to a large central hospital in Blantyre, Malawi. Bacterial aetiologies were defined by blood culture and additionally for Streptococcus pneumoniae using 
an immunochromatographic assay for urinary polysaccharide antigen. Mycobacterium tuberculosis was identified by acid-fast bacilli sputum (and pleural fluid) microscopy, 
mycobacterial culture and Xpert MTB/RIF assay. Influenza, other respiratory viruses and atypical bacterial pathogens were identified using a multiplex RT-PCR assay on NPA. 
Patients were followed to 30 days.
Results: We recruited 459 adults between May 2013 and January 2015 of whom 355 (78%) were HIV-infected (220 (62%) males; median age 35 years (interquartile range (IQR): 
30-41); median CD4 count 99 cells/cm3 (IQR: 44-193). HIV-infection was newly diagnosed in 124 (35%). 189 (83%) of known HIV-infected individuals were on ART. 30-day mortality 
was 16% (54/342). An organism was identified in 267 (75%). S. pneumoniae (68 (19%)), Mycobacterium tuberculosis (64 (18%)) and influenza (30 (8.5%)) were the most common 
organisms. Infection with M. tuberculosis was independently associated with higher mortality (aOR: 2.51; 95% CI: 1.17-5.36). Co-infection, mainly with non-influenza respiratory 
viruses, was common. 65%, 45% and 50% of patients with S. pneumoniae, M. tuberculosis and influenza, respectively, had at least one co-infection; rates of co-infection did not 
vary with ART use or CD4 count. Co-infection was not associated with worsened outcome.
Conclusions: The major burden of hospitalised pneumonia in Malawi remains in HIV-infected patients with advanced immunosuppression. In addition to S. pneumoniae and 
influenza, tuberculosis is a major cause of pneumonia, even amongst patients with reported short symptom duration and is associated with increased mortality. Co-infection, 
typically with respiratory viruses, is common and larger studies are required to better understand prognostic significance.

770  No Increased Risk of HIV Incidence During Pregnancy 
Chloe A. Teasdale1; Jessica Justman1; Mary-Ann Chiasson2; Kelly Blanchard3; Elaine J. Abrams4; Heidi E. Jones5  
1ICAP at Columbia Univ, New York, NY, USA; 2PH Solutions, New York, NY, USA; 3Ibis Reproductive Hlth, Cambridge, MA, USA; 4ICAP, Columbia Univ Mailman Sch of PH, New York, NY, USA; 5City 
Univ of New York, New York, NY, USA 
Background: There is inconclusive evidence regarding whether women are at greater risk for acquiring HIV during pregnancy. We examined HIV incidence in women enrolled in a 
randomized clinical trial during pregnant and non-pregnant person time.
Methods: Data came from the Methods for Improving Reproductive Health in Africa (MIRA) study which was conducted in South Africa and Zimbabwe from 2003-2006. Women 
18-50 years with at least one follow-up visit within 6 months of enrollment were analyzed. All study visits included HIV and pregnancy testing, as well as self-report of intravaginal 
practices and sexual risk behaviors. The analysis examined person-time between study visits and estimated HIV incidence using person years (py) at risk during pregnant and non-
pregnant periods (non-pregnant periods were classified by self-reported hormonal contraceptive (HC) use). Cox proportional hazards models were fitted using pregnancy status 
as a time-varying exposure, demographic characteristics as time-fixed covariates and sexual risk behaviors as time-varying covariates (non-pregnant/no HC use was the referent 
group).
Results: 4,549 women from the MIRA study were included in this analysis (92% of all enrolled), 766 (17%) of whom had a lab-confirmed pregnancy. Median follow-up time 
was 18 months [interquartile range (IQR): 12-24] and median age was 27 years. There were 240 incident HIV cases overall, 16 occurred during pregnant periods. HIV incidence 
was 3.9/100py overall; during pregnancy, incidence was 3.8/100py, when women were not pregnant incidence was 4.8/100py with injectable HC use, 4.4/100py with no HC and 
2.6/100py with oral HC. In unadjusted and adjusted models, pregnancy was not found to increase HIV incidence compared to when women were not pregnant and not using HC 
(unadjusted hazard ratio (HR) 0.8, 95%CI 0.5-1.3; adjusted 0.7, 95%CI 0.4-1.2). Sex without a condom (HR 1.3; 95%CI 1.0-1.7) and suspecting or knowing a male partner had other 
sexual partners (HR 1.3, 95%CI 1.0-1.6) were both found to be predictors of HIV incidence in multivariable models.
Conclusions: We did not find higher incidence of HIV during pregnancy compared to periods when women were not pregnant however continued high incidence of HIV was 
observed among pregnant women and is known to increase the risk of mother-to-child transmission of HIV. These findings highlight the need for greater efforts to prevent HIV 
infection in pregnant women.

771  Effect of Pregnancy on Response to Antiretroviral Therapy Among African Women 
Athena P. Kourtis1; Jeffrey Wiener1; Renee Heffron2; Nelly R. Mugo3; Caroline King1; Kavita Nanda4; Connie M. Celum2; Deborah Donnell5; Jairam R. Lingappa2; Jared M. Baeten2  
1CDC, Atlanta, GA, USA; 2Univ of Washington, Seattle, WA, USA; 3Kenya Med Rsr Inst, Thika, Kenya; 4FHI 361, Chapel Hill, NC, USA; 5SCHARP, Fred Hutchinson Cancer Rsr Cntr, Seattle, WA, USA 
Background: While most recent evidence does not support a role for pregnancy in accelerating HIV disease progression, very little information is available on the effects of 
incident pregnancy on response to antiretroviral therapy (ART). Hormonal, immune and behavioral changes during pregnancy may influence response to ART. We sought to explore 
the effects of incident pregnancy (after ART initiation) on virologic, immunologic, and clinical response to ART.
Methods: Data were collected from HIV-infected women participating in 3 prospective studies (Partners in Prevention HSV/HIV Transmission Study, Couples Observation Study, 
and Partners PrEP Study) from seven countries in Africa from 2004 to 2012. Women were included in this analysis if they were ≤ 45 years of age, were started on ART during the 
study and were not pregnant at ART initiation. Pregnancy was treated as a time-dependent variable to include all pregnancies occurring after ART initiation. Virologic failure 
was defined as a viral load (VL) greater than 400 copies/ml ≥6 months after ART initiation and viral suppression as viral load <400 copies/ml. Multivariable Cox proportional 
hazards models assessed the association of pregnancy and time to viral suppression, virologic failure, WHO clinical stage III/IV and death. Linear mixed effects models assessed the 
association of pregnancy and CD4 count and VL. All analyses were adjusted for confounders, including pre-ART CD4 count and plasma VL.
Results: A total of 1041 women were followed, contributing 1097.6 person-years of follow-up. One-hundred ten women became pregnant at least once after ART initiation. 
Median CD4 count prior to ART initiation was 276 cells/mm3 (IQR, 209-375); median pre-ART viral load was 17,511 copies/ml (IQR, 2480-69286). Pregnancy was not associated 
with difference in time to virologic failure (adjusted HR, 0.68, 95% CI, 0.37-1.22), time to viral suppression (adjusted HR, 1.21, 95% CI, 0.82-1.77), time to WHO Clinical stage III or IV 
(adjusted HR, 0.79, 95% CI, 0.19-3.30) or time to death (adjusted HR, 2.04 (95% CI, 0.25-16.8). Incident pregnancy was associated with an adjusted mean decrease in CD4 count of 
47.7 cells/mm3 (p<0.001) over the course of follow-up, but not with difference in viral load (p=0.06).
Conclusions: For HIV-infected women on ART, incident pregnancy does not have an effect on virologic or clinical HIV disease progression. A modest decrease in CD4+ T cell count 
could be due to physiologic effects of pregnancy.
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772  Trends in Hospitalizations of Pregnant HIV-Infected Women in the USA: 2004-2011 
Alexander Ewing1; Hema Datwani2; Lisa Flowers1; Sascha Ellington1; Denise Jamieson1; Athena P. Kourtis1  
1CDC, Atlanta, GA, USA; 2CDC, Philadelphia, PA, USA 
Background: Although patterns of hospitalizations of HIV-infected pregnant women in the U.S. have changed with the introduction of combination antiretroviral therapy 
(cART),  increased rates of adverse outcomes among HIV-infected, compared with uninfected, women have persisted. There is a lack of recent evidence on the hospitalization 
burden among HIV-infected pregnant women in the U.S. and of estimates of deliveries among such women.
Methods: Using hospital discharge data from the Nationwide Inpatient Sample’s years 2004, 2007 and 2011, we compared the numbers, demographic characteristics and 
morbidity outcomes of hospitalizations of pregnant women by HIV status in the U.S. Multivariate logistic regression was used to examine time trends, adjusting for confounders. 
Analyses were weighted to produce national estimates.
Results: In 2011, there were 4,751 estimated pregnancy hospitalizations, including 3,855 delivery hospitalizations for HIV-infected pregnant women, unchanged since 2004. In 
2011, compared with those of HIV-uninfected women, pregnancy hospitalizations of HIV-infected women, on average, were longer, incurred higher hospital charges, were more 
likely to be in the South, and to be covered by public insurance. They also had higher odds of many adverse outcomes, including preterm delivery (aOR: 1.46 [95% CI: 1.19-1.79]), 
preeclampsia/hypertensive disorders of pregnancy (aOR: 1.44 [1.16-1,80]), bacterial infections (aOR: 2.90 [1.88-4.47]) and viral/mycotic/parasitic infections (aOR: 5.56 [4.21, 7.35]). 
From 2004-2011, prevalence of hospitalizations with gestational diabetes and pre-eclampsia/hypertensive disorders of pregnancy increased for both HIV-infected and uninfected 
women. Prevalence of bacterial infections increased only among hospitalizations of HIV-infected pregnant women.
Conclusions: The numbers of hospitalizations during pregnancy and of deliveries have not increased for HIV-infected women since 2004. Pregnancy hospitalizations of HIV-
infected women remain more medically complex than those of HIV-uninfected women. An increasing trend in infections among the hospitalizations of HIV-infected pregnant 
women and increasing trends in gestational diabetes and hypertensive disorders of pregnancy among both HIV-infected and uninfected women warrant further attention.

773  Cost-Effectiveness of Cotrimoxazole Among HIV+ Pregnant Women in Malarious Regions 
Sung Eun Choi; Eran Bendavid  
Stanford Univ, Stanford, CA, USA 
Background: Malaria is a leading cause of morbidity and mortality among HIV+ pregnant women in East Africa. The pregnancies of at least 1 million women are complicated 
by co-infection of malaria and HIV annually. Current guidelines recommend either cotrimoxazole (CTX) or intermittent preventive treatment (IPTp) for HIV+ pregnant women to 
prevent malaria and its complications. While daily CTX makes its schedule simple, concerns remain over adherence and discontinuation of CTX at high CD4 counts. We assess the 
cost-effectiveness of CTX compared with IPTp to prevent malaria among HIV+ pregnant women.
Methods: We constructed an individual-level microsimulation model of malaria and HIV among pregnant women, matched by CD4 count, and antiretroviral therapy and malaria 
statuses to the Malawi population. Cohorts of 10,000 HIV+ pregnant women were simulated for a 40-week pregnancy period. We compared 3 strategies:(i) 0/1-doses IPTp, (ii) 
3-dose IPTp, and (iii) daily CTX. Our primary outcomes include maternal malaria episodes, anemia, low birth weight, and neonatal mortality. We estimated disability-adjusted 
life-years (DALYs) averted for the CTX and 3-dose IPTp strategies compared with the 0/1-doses IPTp. Costs were estimated based on data from observational studies and published 
literatures. Sensitivity analyses assessed the effect of adherence to CTX, its efficacy in preventing malaria, and the risk of malaria.
Results: Compared with 0/1-doses IPTp, 3-dose IPTp averted 43.6 DALYs per 100 pregnant women at an estimated cost of $70.3, an incremental cost-effectiveness ratio (ICER) 
of $1.61. The CTX strategy was associated with additional 15.8 DALYs averted per 100 women compared with 3-dose IPTp at an incremental cost of $16.8, an ICER of $1.06. The 
CTX strategy was less effective than 3-dose IPTp when more than 1.8% of pregnant women dropped out of CTX every week, less than 46% of women taking CTX for the duration 
of pregnancy. When the risk of malaria was 40% lower than the base case scenario, the DALYs and estimated costs from CTX and 3-dose IPTp strategies were not significantly 
different: both averted 43.4 additional DALYs compared with 0/1-doses IPTp. One-way sensitivity analyses on CTX efficacy, down to 50% of base case efficacy, did not substantially 
affect the primary findings.
Conclusions: In malarious regions, daily CTX to HIV+ pregnant women regardless of CD4 count is more effective than IPTp, and highly cost-effective by standard measures as long 
as more than half of women adhere to daily dosing.

774  Intracellular Atazanavir Concentrations Remain Stable During Pregnancy in HIV Women 
Emanuele Focà1; Andrea Calcagno2; Andrea Bonito1; Marco Simiele2; Elisabetta Domeneghini1; Antonio D’Avolio2; Maria Antonietta Forleo1; Giovanni Di Perri2; Eugenia Quiros Roldan1; 
Stefano Bonora2  
1Univ of Brescia, Brescia, Italy; 2Univ of Torino, Torino, Italy 
Background: Several physiological changes occurring in the third trimester may impact the pharmacokinetics of administered drugs. Significant reductions in protease inhibitors 
(PIs) plasma concentration have been described and the correct dose in unclear in HIV-positive pregnant patients. Acting at the intracellular level, PIs intracellular (peripheral blood 
mononuclear cells, PBMC) concentrations may be relevant and they have not been studied during pregnancy.
Methods: HIV-positive pregnant patients treated with atazanavir/ritonavir (300/100 mg, ATV/r) plus either tenofovir/emtricitabine or abacavir/lamivudine were prospectively 
enrolled after signing a written informed consent. ATV and ritonavir (RTV) plasma and intracellular (IC, intra PBMCs) were measured at every visit [second (2T) and third trimester 
(3T) and within 3 months post-partum (PP)] using validated HPLC/MS-MS methods (with direct evaluation of cells volume). Data are described as medians (interquartile ranges) 
and through non-parametric tests.
Results: 20 patients were enrolled; median age and body mass index were 31.4 years (25.8-35.6) and 24.7 Kg/m2 (23-32.5). All patients were on treatment with plasma HIV RNA 
<50 copies/mL; CD4+ T-lymphocytes were 738 /uL (529-833). ATV plasma concentrations were 526 ng/mL (334-1066), 474 ng/mL (317-969) and 740 ng/mL (589-1132) during 2T 
(n=12), 3T (n=14) and PP (n=15); respective ICs were 723 ng/mL (569-1615), 762 ng/mL (382-1141) and 555 ng/mL (364-1930). RTV plasma concentrations were 35 ng/mL (29-57), 
25 ng/mL (12-53) and 65 ng/mL (23-137) during 2T, 3T and PP; respective ICs were 1146 ng/mL (964-1676), 804 ng/mL (526-1511) and 986 ng/mL (613-1461). ATV intra/plasma 
ratios were 1.25 (1.12-1.89), 1.36 (0.61-2.68) and 1.05 (0.52-2.37); RTV intra/plasma ratios were 33.19 (22.75-46.39), 29.21 (14.80-63.12) and 16.6 (7.19-1.36). ATV ICs concentrations 
and intra/plasma ratios showed non-significant changes over time (Wilcoxon’s p>0.05) while RTV intra/plasma ratios were lower during the third trimester and postpartum 
(p=0.03 and p=0.05).
Conclusions: Intracellular ATV exposure was unchanged during second and third trimester supporting the standard ATV/RTV 300/100 mg dosing throughout pregnancy.

775  Pharmacokinetics of Increased Dose Darunavir During Late Pregnancy and Postpartum 
Alice Stek1; Brookie M. Best2; Edmund Capparelli2; Jiajia Wang3; David E. Shapiro4; Tim R. Cressey5; Elizabeth Smith6; Regis Kreitchmann7; Nahida Chakhtoura8; Mark Mirochnick9  
1Univ of Southern California, Los Angeles, CA, USA; 2Univ of California San Diego, San Diego, CA, USA; 3Harvard Sch of PH, Boston, MA, USA; 4Cntr for Biostatistics in AIDS Rsr, Harvard Sch Of 
PH, Boston, MA, USA; 5Harvard Sch of PH, Boston, MA, USA; 6NIAID, NIH, Bethesda, MD, USA; 7Santa Casa de Misericordia de Porto Alegre, Porto Alegre, Brazil; 8Eunice Kennedy Shriver NICHD, 
Bethesda, MD, USA; 9Boston Univ Sch of Med, Boston, MA, USA 
Background: IMPAACT P1026s previously demonstrated that during pregnancy darunavir (DRV) exposure was reduced by 26% compared to postpartum with DRV/ritonavir (RTV) 
600/100 mg bid. We hypothesized maternal plasma DRV exposure during pregnancy would increase with DRV/RTV 800/100 mg bid.
Methods: IMPAACT P1026s is an ongoing, non-blinded study of antiretroviral pharmacokinetics (PK) in pregnant women that includes a cohort in the USA taking DRV/RTV 
800/100 mg bid. Intensive steady-state 12 hour PK profiles were performed during the 2nd trimester (2T), 3rd trimester (3T) and 2-6 weeks postpartum (PP). DRV and RTV plasma 
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concentrations were measured using HPLC; DRV detection limit was 0.09 mcg/mL. Target DRV exposure was 43.6 mcg*hr/mL, > 70% of median AUC in non-pregnant adults on 
600/100 mg. 
Results: PK data are available for 17 women (10 Black, 7 Hispanic).  At 3T, median age (range) was 28.3 (18.5-41.8) yr, weight 80.7 (53.3-133.5) kg, gestational age (GA) 33.3 
(30.1-34.9) wk, median duration of DRV/r use was 123 (3-316) wk.  Median CD4 was 451/mm3 (128-1140) in 3T and 469/mm3 (220-1164) PP.   VL was <400 in 3T and delivery in 
15/16 women and in 12/15 women PP. Median (range) GA at delivery was 39.0 (32.6-41.0) wk; birthweight 3390 (1950–3970) g.  8 infants are confirmed HIV negative; for 9 status 
is pending.   Table presents DRV and RTV PK data for these subjects and, for comparison, DRV PK data from our previous P1026s cohort receiving DRV/RTV 600/100 mg.  Median DRV 
AUC with 800 mg dose during 3T was 36% lower than with 600 mg dose PP (not statistically significant, p=0.14). Geometric mean of the individual women’s 3T/PP ratios was 0.65 
(90% confidence interval (CI) 0.54-0.78; p<0.001). C max and C last were significantly lower, and oral clearance was higher, in 3T compared to PP.  While 63% (95% CI 35-85%) of 
the women met our AUC target in 3T, 93% (95% CI 68-100%) met the target PP, but this difference was not statistically significant.  
Conclusions: These data confirm that DRV exposure is decreased during the third trimester of pregnancy.  Increasing the DRV dose to 800 mg during pregnancy failed to increase 
DRV exposure compared to 600 mg.  While viral suppression was good in our subjects, if achieving DRV exposure during pregnancy equivalent to that in nonpregnant adults is 
desired, other strategies, such as increasing the RTV dose or using an alternative booster, will need to be investigated.

776  High Risk of Liver Enzyme Elevation in Pregnant Women Receiving Protease Inhibitors 
Jeanne Sibiude1; Josiane Warszawski1; Roland Tubiana2; Jérôme Le Chenadec3; Françoise Meier4; Eliane Galiba5; Albert Faye6; Stéphane Blanche7; Laurent Mandelbrot8; for the ANRS 
CO1/CO11-EPF French Perinatal Cohort Study Group 
1CESP, INSERM U1018, Le Kremlin-Bicêtre, France; 2Sorbonne Univ, Paris, France; 3INSERM, Le Kremlin-Bicêtre, France; 4APHP, Hosp Louis Mourier, Colombes, France; 5CHU de l’Archet, Nice, 
France; 6Univ Diderot Paris 7, Sorbonne Paris-Cité, Paris, France; 7Hosp Necker Enfants Malades, Paris, France; 8Hosp Louis Mourier, Colombes, France 
Background: Antiretroviral therapy (ART) is recommended for all HIV-infected pregnant women and is highly effective in preventing vertical transmission of HIV. High rates of 
liver enzyme elevation (LEE) during pregnancy and some cases of severe hepatotoxicity have been reported, but the causes remain unclear. Surveillance including sequential liver 
function tests is recommended for all HIV+ pregnant women in France. Our objective was to estimate the prevalence, causes and risk factors of LEE in the national prospective 
French Perinatal Cohort.
Methods: We studied the 6264 HIV+ pregnant women treated with ART, enrolled in the French Perinatal Cohort between 2005 and 2014, who had >1 normal measure of liver 
enzymes during pregnancy. Adjusted hazard ratio (aHR) for the association of LEE with ART were estimated using multivariate Cox models with ART as time-dependent variable, 
separately for women on ART at conception and for those starting ART during pregnancy.
Results: Liver enzyme elevation (grade >1) was observed in 17.4% (n=1087), grade 3-4 in 2%. Two third occurred in the third trimester. Among women with LEE, 13% had active 
hepatitis B or C, 7% preeclampsia, 11% intrahepatic cholestasis of pregnancy, and less than 1% other identified causes (sickle cell disease, malaria or bile duct obstruction). More 
than 2/3 of LEE were unexplained: some of them were the reason for hospitalizations (n=53), cesarean sections (14), inductions of labor (3), and changes in ART regimens (36). 
Unexplained LEE was significantly associated with higher risk of preterm births; p<0.001.
In the women already on ART at conception, the risk of unexplained LEE was lower with NNRTI-based regimens (n=633) than with ritonavir-boosted protease inhibitors (PI/r 
n=1557): aHR=0.48 [0.29-0.79]. The risk was similar with boosted and non-boosted PIs (n=127): aHRs = 0.80 [95%CI 0.37-1.72] with no difference among the various PI drugs.
Among the women initiating ART during pregnancy, most regimens included PIs (89%). Compared with lopinavir/r (the most prescribed PI), LEE were less frequent for nelfinavir, 
tended to be higher for darunavir/r, and similar for atazanavir/r (Table1). The few women who initiated NNRTI, NRTI monotherapy or dual therapy as first treatment were excluded 
from this analysis.
Conclusions: The rate of LEE among HIV-infected women is high and impacts obstetrical care management. In most case, the cause remained undetermined. Our results suggest a 
possible role of PIs which needs further investigation.
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777  Pharmacokinetics of Daily Nevirapine in Neonates at High Risk of HIV Acquisition 
Tim R. Cressey1; Baralee Punyawudho2; Saik Urien3; Gonzague Jourdain4; Sophie Le Coeur5; Nicole Ngo-Giang-Huong6; Pra-ornsuda Sukrakanchana7; Suporn Koetsawang8; Marc 
Lallemant9; for the PHPT-5 Study Team.  
1Harvard Sch of PH, Boston, MA, USA; 2Chiang Mai Univ, Chiang Mai, Thailand; 3EAU08 Univ Paris Descartes, Paris, France; 4IRD UMI 174-PHPT, Marseille, France; 5Inst d’Etudes 
Démographiques, Paris, France; 6Prog for HIV Prevention and Treatment/IRD 175, Chiang Mai, Thailand; 7Prog for HIV Prevention and Treatment/IRD 176, Chiang Mai, Thailand; 8Mahidol 
Univ, Bangkok, Thailand; 9Prog for HIV Prevention and Treatment/IRD 174, Chiang Mai, Thailand 
Background: Infants born to HIV-infected women with no or a short duration of antiretroviral treatment during pregnancy are at high-risk of perinatal transmission. Nevirapine 
(NVP) is a key component of antiretroviral (ARV) prophylaxis for infants at high risk of intrapartum HIV infection.  We developed a population pharmacokinetic (PK) model to 
describe NVP concentrations in infants from birth through the first 2 weeks of life.
Methods: Infants were enrolled in an adaptive single-arm, multicenter trial in Thailand assessing ‘Perinatal Antiretroviral Intensification’ to prevent mother-to-child transmission 
of HIV in pregnant women with <8 weeks of triple ARV treatment prior to delivery (ClinicalTrials.gov NCT01511237).  Intensification consisted of maternal single-dose NVP (sd-NVP) 
during labor and an infant 2 week course of AZT+3TC+ NVP, followed by AZT+3TC for 2 weeks.  NVP dosing was 2 mg/kg for 7 days, then 4 mg/kg for 7 days.  Infant blood samples 
were draw from the umbilical cord, on the first day of life and at 2 weeks.  NVP population PK parameters were estimated using non-linear mixed-effects regression models. Monte 
Carlo simulations were performed to estimate the probability of achieving target NVP trough concentrations (C24) for prophylaxis (>0.10 mg/L) and for therapeutic efficacy (>3.0 
mg/L).
Results: Sixty two infants (56% male) were included. At birth, median (range) gestational age was 38.6 (35.7-41.7) weeks and weight was 2.9 (2.3-3.7) kg.  NVP concentrations 
were best described by a one compartment PK model.  Body weight influenced oral clearance (CL/F) and volume of distribution (Vd/F). Population estimates of NVP CL/F and Vd/F 
were 3.67 L/h and 0.144 L, respectively. Based on simulations for a 3 kg infant, without maternal sd-NVP, >88% would have a NVP C24 >0.1 mg/L after 24 hours through 2 weeks.  
Predictions using the WHO recommended 15 mg once daily dose, >92% of infants have a NVP C24 >0.1 mg/L after 24 hours.  For NVP-based therapy, assuming linear kinetics, a 6 
mg/kg twice daily dose produced a C24 >3.0 mg/L in 72% of infants at 48 hours and 76% at 2 weeks. With 8 mg/kg twice daily the C24 was predicted to be >3.0 mg/L in 81% of 
infants at 48 hours and 86% at 2 weeks.
Conclusions: The escalating NVP dose in PHPT-5 and the WHO single dose approach rapidly achieve and maintain target prophylactic concentrations over the first 2 weeks of life.  
Therapeutic NVP doses of 6 to 8 mg/kg twice daily should be studied in infants initiating treatment within the first few days of life.

778  Haematological Toxicity and Neonatal Prophylaxis in Infants at High MTCT Risk 
Elena Chiappini1; Luminita Ene2; Luisa Galli1; Catiuscia Lisi1; Ruslan Malyuta3; Antoni Noguera-Julian4; Pablo Rojo Conejo5; Christoph Rudin6; Claire Thorne7; for the European Pregnancy 
and Paediatric HIV Cohort Collaboration in EuroCoord  
1Univ of Florence, Florence, Italy; 2Victor Babes Hosp, Bucharest, Romania; 3Perinatal Prevention of AIDS Initiative, Odessa, Ukraine; 4Hosp Sant Joan de Déu, Barcelona, Spain; 5Hosp 12 de 
Octubre, Madrid, Spain; 6Univ Children’s Hosp Basel, Basel, Switzerland; 7Univ Coll London, London, UK 
Background: Guidelines recommend use of combination neonatal prophylaxis (CNP) with 2 or 3 drugs in specific high risk situations. Data on safety of neonatal prophylaxis (NP), 
particularly CNP, are limited. Our aim was to identify whether NP type is associated with 1) severe or potentially life-threatening anaemia or neutropenia in the first 6 months of life 
and 2) haemoglobin (Hb) level and neutrophil count (NC) at ages 0-18 months.
Methods: An individual patient-data meta-analysis was conducted within 6 cohorts. Infants born 01/01/96 to 30/06/10, at high risk for acquiring HIV (defined according to US 
Guidelines) and with HIV status, Hb and NC measures available were included. CNP was defined as ≥2 antiretrovirals given for PMTCT. Hb and NC were graded using 2004 DAIDS 
paediatric toxicity tables. Adjusted logistic regression models assessing risk of grade 3-4 anaemia / neutropenia in the first 6 months of life included cohort, period, infant HIV and 
in utero ART exposure a priori. Mixture models of 1) Hb levels and 2) log10-transformed NC were conducted to explore associations with NP type at ages 0-18 months.
Results: Of the 1836 infants (969 male), 468 (25%) were preterm (<37 weeks), 1149 (63%) had been exposed to antenatal cART and 398 (22%) received CNP (126 with 3 
drugs). Median duration was 5.7 weeks for 1 drug NP and 5.9 weeks for CNP. Overall, 117 (6.7%) infants had Grade 3-4 anaemia at age 0-6 months and 140 (9.1%) had Grade 3-4 
neutropenia (Table). Grade 3-4 anaemia was not associated with NP type (AOR 1.09 for 1 drug and 1.70 for 3 drugs vs 2 drug NP, p>0.05), but was with preterm delivery (AOR 1.86 
for 33-36 and 2.68 for ≤32 weeks vs term) and in utero ART exposure (data not shown).  Infants receiving no NP had increased risk of grade 3-4 neutropenia (AOR 3.26 vs 2 drug 
NP, p=0.04), as did severe preterm (≤32w) infants (AOR 2.55 vs term, p=0.006). Overall 7746 Hb and NC results were available for 1836 infants up to age 18 months; no significant 
differences in predicted Hb levels or NC were apparent by NP type (Hb: coefficient -0.189 [95%CI -0.38,0.007], p=0.060; NC: 0.021 [95%CI -0.012, 0.055], p=0.218).
Conclusions: A small proportion of infants experienced grade 3-4 haematological toxicity in their first 6 months of life; risk of anaemia was not associated with type of NP 
exposure in adjusted analysis, whilst among infants receiving NP, there was no significant difference in risk of neutopenia by number of NP drugs.

 

779  Maternal CMV Urinary Shedding in HIV-Infected Women and Congenital CMV Infection 
Kristina Adachi1; Jiahong Xu2; Bonnie Ank3; D. H. Watts4; Esau C. Joao5; Jose H. Pilotto6; Yvonne J. Bryson1; Valdilea G. Veloso7; Lynne M. Mofenson8; Karin Nielsen-Saines1  
1Univ of California Los Angeles, Los Angeles, CA, USA; 2Westat, Inc, Rockville, MD, USA; 3David Geffen Sch of Med at Univ of California Los Angeles, Los Angeles, CA, USA; 4Office of the US 
Global AIDS Coordinator, US Dept of State, Washington, DC, USA; 5Hosp Fed dos Servidores do Estado, Rio de Janeiro, Brazil; 6Hosp Geral de Nova Iguaçu, Rio de Janeiro, Brazil; 7Fiocruz, Rio de 
Janeiro, Brazil; 8Previously with NIH, Bethesda, MD, USA 
Background: Congenital cytomegalovirus (CMV), a cause of hearing loss and developmental delay, may be more prevalent in HIV-exposed infants.  We evaluated CMV urinary 
shedding in HIV-infected pregnant women to determine if HIV-exposed infants born to mothers with CMV shedding were at increased risk for congenital CMV or HIV. 
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Methods: The study population was a subset of mother-infant pairs enrolled in NICHD HPTN 040 (perinatal trial with women identified with HIV during labor with no antiretroviral 
use in pregnancy) for whom maternal and infant urines were available. One mL aliquots of maternal urines were tested with qualitative Real-Time PCR for CMV DNA; those with 
positive results were tested by quantitative CMV PCR. Infant urines were similarly tested with mother-infant pair results correlated. 
Results: Urine specimens were available for 260 women, the majority (85.4%) from the Americas (Brazil, Argentina, U.S.) as opposed to South Africa (14.6%).  Twenty-four 
women (9.2%) had detectable CMV viruria by qualitative PCR.  Most women (91.6%) had viruria with low level detectable CMV (<200 copies/mL) while two had 236 and 53,524 
CMV copies/mL urine respectively.  Ten (3.8%) infants had CMV detected in their urine at the time of birth (range of 367-592,274 copies/mL).  Among mothers with detectable 
urinary CMV at the time of delivery, 20.8% (5/24) had infants with congenital CMV.  In contrast, only five of 236 infants (2.1%) born to mothers with undetectable urinary CMV had 
congenital CMV (p =0.0008).  The two women with higher levels of CMV viruria had infants with congenital CMV.  Mean CD4 counts were similar between women with CMV viruria 
versus those without (441.8 vs. 481.1 cells/mm3, p = 0.92). Women with CMV viruria had a higher mean HIV viral load in magnitude, but of no statistical significance (94,664 vs 
70,906.8 copies/mL, p=0.91).  These women were also more likely to transmit HIV to their infants (29.2% vs. 8.1%, p =0.005). Infant death was more frequent in children of women 
with CMV viruria as opposed to no CMV shedding (4.2% vs. 0.85%, p=0.25). Women with CMV viruria were 5 times more likely to transmit HIV (OR=4.68, 95%CI: 1.73-12.69) and 12 
times more likely to transmit CMV (OR=12.16, 95%CI:3.23-45.73).
Conclusions: Urinary CMV shedding is more frequent than expected in HIV-infected pregnant women not on antiretrovirals. Maternal CMV viruria at the time of birth is a 
significant risk factor for CMV and/or HIV transmission to infants and a potential marker for adverse infant outcomes.

 

780  TLR9 Variant Is Associated With Earlier HIV, EBV, and CMV Acquisition in Infants 
Kristin Beima-Sofie1; Grace C. John-Stewart1; Dalton Wamalwa2; Elizabeth Maleche-Obimbo2; Jennifer Slyker1  
1Univ of Washington, Seattle, WA, USA; 2Univ of Nairobi, Nairobi, Kenya 
Background: Cytomegalovirus (CMV) and Epstein-Barr (EBV) virus are acquired by the majority of African HIV-infected infants during the first year of life. Both viruses establish 
persistent infection with prolonged systemic viremia. CMV is associated with an increased risk of HIV progression, morbidity, mortality and developmental impairment. EBV is an 
important contributor to lymphoma in the setting of HIV. We recently reported that a single-nucleotide polymorphism in Toll-like Receptor 9 (TLR9) is associated with an increased 
risk of HIV acquisition in Kenyan infants. Because TLR9 recognizes unmethylated CpG sequences in viral DNA, we hypothesized that this variant may also affect risk of CMV and EBV 
acquisition and viral replication.
Methods: HIV, CMV and EBV outcomes were assessed longitudinally from birth to 1 year of age among HIV-infected and exposed infants from a Kenyan perinatal cohort. HIV 
infection was diagnosed using PCR for HIV DNA or the GenProbe Assay for HIV RNA. CMV and EBV DNA were measured from plasma specimens using real-time PCR, with serologic 
confirmation of DNA-negatives. Infants were genotyped for the TLR9 1635A/G (rs352140) polymorphism. Pearson’s Chi squared tests, Cox proportional hazards, and linear 
regression were performed to assess the association of the 1635A/G variant with acquisition, peak viral levels, and viral suppression.
Results: CMV and TLR genotype data were available in 37 HIV-infected infants. More than 80% of CMV infections occurred before 3 months of age. At 1 month of age, 42% of 
infants with the 1635 AA or AG genotypes, and 11% of infants with 1635 GG genotype had acquired CMV (p=0.03). EBV and TLR genotype data were available in 104 HIV-exposed 
and infected infants. The probability of EBV infection at 12 months was 61% among HIV-infected and 19% among exposed infants. Infants with one or more copies of the 1635A 
allele showed an increased risk of EBV acquisition during the first year of life, adjusting for HIV status (HR=1.98, 95%CI=1.11, 3.54). No associations were found between TLR9 
polymorphisms and CMV or EBV peak viral loads, or with time to CMV or EBV suppression (p>0.05 for all).
Conclusions: The TLR9 1635A/G variant was associated with earlier acquisition of CMV and EBV, and in a prior analysis with earlier acquisition of HIV, suggesting a key role for this 
locus in defense against viral infection. Determining the functional phenotype of this TLR9 variant may inform novel therapeutic or vaccination strategies.
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781  HCMV Induces CCR5 Expression, Activation and HIV Infection at Feto-Maternal Interface 
Erica L. Johnson1; Sahithi Boggavarapu2; Elan S. Johnson2; Asim Lal2; Parth Agrawal2; Rana Chakraborty2  
1Emory Univ Sch of Med, Atlanta, GA, USA; 2Emory Univ, Atlanta, GA, USA 
Background: Despite effective administration of combination antiretroviral therapy to HIV-1–infected pregnant women, mother-to-child transmission (MTCT) of HIV-1 remains a 
significant global public health concern. Co-pathogens that pose threats to the developing fetus include human cytomegalovirus (HCMV), may also facilitate in utero transmission 
of HIV-1 in populations where co-infection is common. HCMV infects up to 90% of reproductive-age women in developing and developed countries. We hypothesize that HCMV 
promotes in utero transmission through increased immune activation, local inflammation, and maternal stimulation of fetal/placental macrophages (or Hofbauer cells [HC]) to 
increase susceptibility to HIV-1. Strong associations between in utero HCMV infection and a higher incidence of MTCT of HIV-1 have been documented; however, the mechanisms 
that increase MTCT remain unknown.
Methods: With written informed consent, placentae/cord blood were collected from 15 HIV-1/Hep B/HCMV seronegative women (>18 years) at Emory Midtown Hospital in 
Atlanta, GA. In this study, myeloid subsets were exposed to HCMV in vitro, followed by HIV-1BaL. Cells were also treated with IFN-α/IFN-β. Viral replication was determined by HIV-1 
p24 ELISA. qPCR, FACS, and Western blot analysis determined the expression of CCR5, activation markers, and antiviral ISGs. Cytokines and IFNs were measured by ELISA. Data were 
analyzed by using Student’s t-test and Mann-Whitney test.
Results: HCMV exposure upregulated expression of the HIV-1 co-receptor CCR5, along with activation markers (CD16, CD80 and HLA-DR) on HCs. HCMV significantly induced the 
secretion of proinflammatory cytokines (IL-6 and TNF-α) by HCs, which enhanced their susceptibility to HIV-1 infection. We also showed type-I IFNs alone potently restrict HIV-1 
replication in HCs, however HCMV infection inhibits Stat2 activation, which may override type-I IFN-induced protection to promote HIV-1 infection.
Conclusions: These data suggest that activation and local inflammation induced by maternal HCMV in utero alter CCR5 expression in macrophages at the feto-maternal interface 
to promote MTCT of HIV-1. We also present evidence that HCMV inhibits type-I IFN-dependent Stat2 signaling in the placenta, which may disrupt the intrinsic antiviral response in 
this compartment. Identifying biological determinants of MTCT provides a sentinel foundation upon which to design strategies for prenatal prophylaxis and the development of 
effective immunotherapies. 

782  Population-Level Declines in Vertical HIV Transmission With Changing PMTCT Guidelines 
Jean Maritz1; Nei-Yuan Hsiao2; Wolfgang Preiser1; Landon Myer2  
1Stellenbosch Univ, Cape Town, South Africa; 2Univ of Cape Town, Cape Town, South Africa 
Background: Despite major shifts in policies for prevention of mother-to-child HIV transmission (PMTCT) there are few population-level data on the changing epidemiology of 
perinatal HIV in South Africa (SA).
Methods: We examined data on all HIV PCR tests conducted by the SA National Health Laboratory Service in children ≤6 months of age in the Western Cape province between 
January 2009 and August 2015. During this period, PMTCT policies moved from zidovudine monotherapy with antiretroviral therapy (ART) for pregnant women based on CD4+ 
thresholds of ≤200 cells/µL before July 2010, to ≤350 cells/µL by June 2013, to ART for all HIV+ pregnant women (“Option B+”) from July 2013. Breastfeeding guidance shifted 
to support exclusive breastfeeding with nevirapine prophylaxis for the first 6 months of life from 2011. Analyses examined changes in HIV PCR testing (i) annually as well as (ii) 
by PMTCT policy period (with time lags to allow for delivery and postpartum testing), and (iii) distinguished positive tests from birth testing (conducted at ≤7 days of age) from 
routine early infant diagnostic (EID) testing at primary care clinics, from hospital-based testing associated with symptomatic clinical presentations. 
Results: Overall 99,684 children underwent HIV PCR testing. Among all children tested at ≤6 months of age, the HIV PCR positivity rate dropped from 5.9% in 2009 to 1.5% in 
2015 (Figure); the rate of positive tests after implementation of “Option B+” (2.0%) was significantly lower than the period when ART thresholds were based on ≤350 cells/µL 
(2.5%; p<0.001). The mean age at first HIV PCR test decreased from 59.1 days in 2009 to 44.7 days in 2015 (p<0.001); approximately half of this change was explained by increasing 
numbers of HIV PCR tests conducted at birth during this period, which grew from <1% to 14% of all tests conducted (Figure). Among tests conducted beyond 7 days of age, a 
growing proportion took place as part of routine EID testing over time rather than hospital-based testing (p<0.001). Despite increases in birth testing, during 2014-2015 only 13% 
of all newly diagnosed HIV+ infants were identified through birth testing; the new infections were identified either through routine EID (56%) or hospital-based testing (31%). 
Conclusions: There have been major reductions in perinatal HIV infections with changing PMTCT policies in this setting. Despite the rise of birth testing, the majority of HIV+ 
infants are still identified through routine EID programmes.

 

783  Introduction of Birth Testing Into the South African National Consolidated Guidelines 
Ahmad Haeri Mazanderani1; Tendesayi Kufa-Chakezha1; Gayle Sherman2  
1NICD, Johannesburg, South Africa; 2Univ of the Witwatersrand, Johannesburg, South Africa 
Background: Birth testing of all HIV-exposed infants was introduced into the South African National Consolidated Guidelines on 1 June 2015. Prior to this, routine HIV PCR testing 
was performed in infants at 6 weeks of age, with earlier testing in symptomatic infants. In 2014, when the estimated 6-week transmission rate was 1.8%, targeted birth testing of 
high risk neonates was introduced. We describe at a national level, the number and results of HIV PCR tests done at <7 days, <2 months, and <3 months of age during the period 
01 June to 31 August 2015 and compare with the same period for 2012-2014 to determine immediate uptake of birth testing following implementation of new guidelines.
Methods: HIV PCR test data from 2012-2015 was extracted from the Corporate Data Warehouse of the National Health Laboratory Service, a central data repository of all registered 
test-sets within the public health sector in South Africa. Data was extracted by year, month, age and result. Birth testing coverage was calculated as a proportion of HIV exposed 
neonates tested for HIV at age <7 days over the number of HIV exposed neonates requiring testing (live births x maternal HIV seroprevalence). The estimated intra-uterine HIV 
transmission rate for South Africa was determined by calculating the positivity rate of all HIV PCR specimens in neonates aged <7 days. 
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Results: For the 3 months since the implementation of birth testing there is a substantial increase in the number of HIV PCR tests done at <7 days amounting to 35 559 tests from 
a baseline of 1091 in 2013 and 2355 in 2014 when targeted birth testing was introduced. This trend is reflected in all 9 provinces with the national birth testing coverage estimated 
at 61% for August 2015. The number of HIV PCR positive tests during the first week of life increased to 433 compared with 69 positive tests for the same period in 2014. The national 
intra-uterine transmission rate is estimated at 1.2%. The decrease in testing at <2 months (by 6880 tests) and increase at <3 months (by 3172 tests) likely reflects transition from 
6 week to 10 week testing.
Conclusions: These results suggest that universal HIV PCR testing at birth for all HIV-exposed neonates can be achieved in South Africa and will assist in earlier detection of intra-
uterine HIV infected infants. Priorities remain successful linkage into care and monitoring outcomes of neonates who test HIV PCR positive at birth, and to ensure repeat testing at 
10 weeks for neonates who test HIV PCR negative at birth.

 

784  Infant Cotrimoxazole Prophylaxis Associated With Commensal Bacterial Resistance 
Kathleen Powis1; Sajini Souda2; Shahin Lockman3; Gbolahan Ajibola4; Kara Bennett5; Florence Chilisa4; Michael Hughes6; Sikhulile Moyo7; Joseph Makhema4; Roger L. Shapiro6  
1Massachusetts General Hosp, Boston, MA, USA; 2Univ of Botswana, Gaborone, Botswana; 3Brigham and Women’s Hosp, Harvard Med Sch, Boston, MA, USA; 4Botswana Harvard AIDS Inst 
Partnership, Gaborone, Botswana; 5Bennett Statistical Consulting, Inc, Ballston Lake, NY, USA; 6Harvard Sch of PH, Boston, MA, USA; 7Botswana Harvard AIDS Inst Partnership, Gaborone, 
Botswana 
Background: Cotrimoxazole (CTX) prophylaxis reduces morbidity and mortality in HIV-infected children, even in settings with high background rates of CTX-resistant pathogens. 
However, with declining mother-to-child HIV transmission globally, the risks and benefits of infant empiric CTX prophylaxis need to be re-evaluated, including the potential for 
higher rates of resistance to CTX and other antibiotics following CTX prophylaxis.
Methods: The Mpepu Study randomized HIV-exposed infants to either CTX or placebo starting between 14-34 days of life and continued through 15 months of age. In 2014-2015, 
stool was collected from a subset of participating infants at randomization and at 3 and 6 months of age, and stored at -70°C prior to culture. In specimens that grew E coli or 
Klebsiella spp, antibiotic susceptibility testing by Kirby Bauer method was done for CTX (CTX 25µg) in Mueller Hinton agar. Amoxicillin (Amox 10µg) testing was also performed for 
E. coli isolates. Clinical & Laboratory Standards Institute guidelines for disc diffusion were used to classify resistant isolates. Fisher’s exact testing was used to compare resistance by 
randomization arm (CTX/placebo) and to evaluate clinical outcomes.
Results: A total of 380 stool samples from 221 infants were cultured: 116 at randomization, 152 at 3 months, and 112 at 6 months. Two hundred and six samples grew E. coli, 139 
samples grew Klebsiella spp, and 101 samples grew other species. Resistance to both E. coli and Klebsiella spp was common at the randomization visit and did not differ by study 
arm (Figure 1). At 3 and 6 months, infants randomized to CTX were significantly more likely to have E. coli and Klebsiella. spp resistant to CTX (all comparisons p<0.01), and E. coli 
isolates were also more likely to be resistant to Amox (all comparisons p < 0.05). Of 78 infants with CTX resistant E. coli and/or Klebsiella spp at 3 and/or 6 months, 1% died, 4% had 
grade 3/4 diarrheal illness, and 1% had grade 3/4 pneumonia in the first 12 months. Clinical comparison to CTX-sensitive infants was precluded, as there were only 8 such infants.
Conclusions: In the setting of high baseline CTX- and Amox-bacterial resistance, infant CTX prophylaxis further increased both CTX- and Amox-resistant isolates of commensal 
gastrointestinal bacterial. There were few adverse clinical events among infants with resistance. Additional research is needed to determine the longer-term clinical, microbiologic, 
and public health impact of resistance selected by CTX prophylaxis.
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785  Low Uptake of Routine Infant Diagnostic Testing Following HIV PCR Testing at Birth 
Jean Maritz1; Nei-Yuan Hsiao2; Wolfgang Preiser1; Landon Myer2  
1Stellenbosch Univ, Cape Town, South Africa; 2Univ of Cape Town, Cape Town, South Africa 
Background: There is growing emphasis on testing HIV-exposed infants at birth to detect intrauterine infections. However concerns have been raised that implementation 
of birth testing may reduce uptake of routine early infant diagnostic testing (EID) at around 6 weeks of age. As there are no data on this question, we examined the association 
between birth PCR and subsequent routine EID testing in the Western Cape province of South Africa (SA), a setting where 6-week EID test coverage is estimated to reach >70% of 
all HIV-exposed infants.
Methods: Data on all HIV PCR tests conducted in the province (approximately 14 000 per year) were accessed from the SA National Health Laboratory Service. Infants with birth 
PCR (defined as testing in the first 7 days of life) and subsequent EID testing (8 to 182 days of age) were linked probabilistically using Finegrained Record Integration and Linkage 
Tool (Atlanta, USA); a range of sensitivity analyses were used to maximise linkage of birth tests to subsequent EID testing. Two periods of birth testing policies were compared: 
discretionary testing by clinicians (DT; Jan 2009- March 2014) and testing of all ‘high risk’ pregnancies based on duration of maternal ART, documented HIV viraemia, and related 
factors (HR; April 2014-June 2015). 
Results: Overall 3322 newborns received birth testing (80% within three days of life), comprising 3% of all HIV PCR tests conducted in infants. The number of tests increased 
>20-fold after the start of HR testing policies. Throughout most birth tests were undertaken in obstetric hospitals, though the proportion of birth tests from primary care facilities 
increased from 11% under DT to 33% under HR testing (Table). Birth PCR positivity rates decreased from 6% in 2009 to 1.6% in 2015 (p=0.001). Of children with negative birth PCR 
results, only 49% had any evidence of a follow-up EID test. This proportion decreased to 43% when restricted to a window around prescribed EID testing, but was stable over time 
with no difference in follow-up testing rates or mean age at retesting under DT vs HR testing policies (p=0.506 and 0.112, respectively). 
Conclusions: Changing birth testing policies have led to dramatic increases in birth tests. However follow-up EID resting rates in infants testing PCR negative at birth are 
substantially lower than local estimates of 6-week EID coverage. These data suggest that implementation of birth testing will require particular care to avoid undermining 
postpartum EID services.

 

786  The Value of Confirmatory Testing in Early Infant HIV Diagnosis (EID) Programs 
Andrea L. Ciaranello1; Jordan A. Francke1; Divya Mallampati2; Rachel L. MacLean1; Martina Penazzato3; Taige Hou1; Landon Myer4; Elaine J. Abrams5; Rochelle P. Walensky1; Kenneth A. 
Freedberg1  
1Massachusetts General Hosp, Boston, MA, USA; 2McGaw Med Cntr of Northwestern Univ, Chicago, IL, USA; 3WHO, Geneva, Switzerland; 4Univ of Cape Town, Cape Town, South Africa; 5ICAP, 
Columbia Univ Mailman Sch of PH, New York, NY, USA 
Background: EID assays have high specificity, but positive predictive value is poor when MTCT risk is low. HIV-infected infants treated with ART may lose detectable antibody, 
RNA, and DNA. Uninfected infants who start ART after false positive (FP) results are therefore difficult to identify. Confirmatory testing is recommended to avoid ART in uninfected 
infants; while common in South Africa, it is not routine in many settings. We projected clinical outcomes, FP (incorrect) ART initiations, costs, and cost-effectiveness of EID 
programs with and without confirmatory testing.
Methods: We used the CEPAC-Pediatric model to simulate 6-week EID testing for a cohort of infants born to HIV-infected mothers. We used clinical, cost, and EID assay data from 
South Africa, as an example (laboratory-based nucleic acid assay: specificity 98.8%; result-return time 1 month; cost $25). We simulated no EID (comparator), EID with confirmation 
(ART initiation immediately after first positive test; cessation if negative confirmatory test), and EID without confirmation (ART initiation after single positive test). For uninfected 
infants with FP results, we assumed 25 years of HIV care and ART, and excluded toxicity and stigma. We calculated incremental cost-effectiveness ratios (ICERs) in $/year of life 
saved (YLS).
Results: Projected MTCT risk at 6 weeks of age was 3.0%. EID programs with confirmation markedly increased life expectancy for HIV-infected infants, from 21.1 years (no EID) 
to 26.3 years (Table). Of every 1000 ART initiations, 6 were FP, accounting for 0.2% of cohort lifetime HIV care costs (total lifetime costs: $1,770/infant tested). The ICER of EID with 
confirmation compared to no EID was $1,200/YLS (<0.2x South Africa’s per-capita GDP of $6,500). EID without confirmation led to similar clinical outcomes, but at greater lifetime 
costs ($2,090/infant tested); 297 of every 1000 ART initiations were FP, accounting for 14.3% of lifetime HIV care costs. Results were sensitive to assay specificity, MTCT risk, ART 
delay for confirmatory testing, and duration of ART after FP results.
Conclusions: Without confirmatory EID testing, nearly 30% of infants testing positive and initiating ART could be truly HIV-uninfected in low-MTCT settings, and care for FP 
infants could comprise a substantial fraction of HIV program costs. Confirmation of positive EID results is cost-saving compared to EID without confirmation in South Africa, and is 
critical before ART initiation in all settings.
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787  Diagnostic Accuracy of Cepheid Xpert HIV-1 Qual for Early Infant Diagnosis 
Sekesai Mtapuri-Zinyowera1; Zibusiso Ndlovu2; Emmanuel Farjado3; Carol Metcalf3; Kekeletso Kao4; Maryam Rumaney3; Elton Mbofana2; Daniel Orozco4; Helen Bygrave3 
1Natl Microbiology Reference Lab, Harare, Zimbabwe; 2Médecins Sans Frontières, Harare, Zimbabwe; 3Médecins Sans Frontières, Southern Africa Med Unit, Cape Town, South Africa; 4FIND, 
Geneva, Switzerland 
Background: Among HIV-exposed infants, delays in early infant diagnosis (EID) result in high morbidity and mortality. The World Health Organization recommends testing of HIV-
exposed infants at 6 weeks for EID. In many resource-limited settings, testing is available only in centralized laboratories, resulting in delays in diagnosis. Cepheid recently released 
Xpert HIV-1 Qual (Xpert), the first near point-of-care test for EID. The diagnostic accuracy of this new test was evaluated in a central laboratory in Harare, Zimbabwe.
Methods: Paired testing of dried blood spot samples from 446 HIV-exposed infants and children ≤18 months was performed using Xpert and Roche Cobas AmpliPrep/Cobas 
TaqMan (Roche), with Roche serving as the comparator. Samples were collected between January and August 2015 and tested in a central laboratory in Harare, Zimbabwe. 
Archived HIV PCR-positive samples were used to enable sensitivity to be estimated with reasonable precision.
Results: Of the pairs of samples tested, 174/446 (39.0%) were positive on Roche. The median age at testing was 6.9 weeks (interquartile range: 6.1 – 15.3 weeks). Of those with 
information on feeding, 317/403 (78.7%) were breastfed exclusively. The sensitivity of Xpert was 96.0% (95% confidence interval [CI]: 91.9 – 98.4%) and the specificity was 100% 
(95% CI: 98.7 – 100%).
Conclusions: Xpert HIV-1 Qual is a promising test for use at the point of care in resource-limited settings. These findings need to be confirmed by similar studies with decentralized 
point-of-care testing under conditions of intended use.

788  Point-of-Care p24 Infant Testing May Increase Patient Yield Despite Low Sensitivity 
Bindiya Meggi1; Nedio Mabunda1; Adolfo Vubil1; Osvaldo Loquilha2; Jorge I. Quevedo3; Ocean Tobaiwa3; Timothy Bollinger3; Lara Vojnov3; Trevor Peter4; Ilesh V. Jani5 
1Inst Nacional de Saúde de Mocambique, Maputo, Mozambique; 2Univ Eduardo Mondlane, Maputo, Mozambique; 3Clinton Hlth Access Initiative, Maputo, Mozambique; 4Clinton Hlth Access 
Initiative, Gabarone, Botswana; 5Inst Nacional de Saude, Maputo, Mozambique 
Background: Poor access to early infant HIV diagnosis (EID) is a primary cause for the antiretroviral treatment (ART) gap in HIV-infected children. A point-of-care (POC) test for EID 
may help overcome this challenge by eliminating the need for centralized nucleic acid testing (NAT) and enabling prompt referral to ART. We evaluated the accuracy of a POC p24 
HIV Antigen Test in primary health clinics (PHC) in Mozambique and estimated its impact on patient yield.
Methods: POC p24 and laboratory-based NAT for EID were conducted in 879 HIV-exposed infants under 18 months of age that were enrolled consecutively at three peri-urban PHC 
in Maputo City. Lancet-drawn blood specimens were tested on site by nurses using a prototype POC test for p24 antigen detection. The same blood draw was used to create dried 
blood spots for laboratory testing. Sensitivity, specificity and predictive values were calculated for 
the POC assay. The potential impact of the POC assay on patient yield was estimated based on a grid 
(Figure 1) mapping the intersection of sensitivity and timely result return rates. We used an estimate 
of 95% for same-day results observed in POC environments and national EID program data indicating 
37.6% of results returned within 28 days for standard of care (SOC).
Results: The sensitivity and specificity of POC p24 EID testing were 71.9%; (95% confidence interval 
[CI]: 58.5-83.0%) and 99·6% (95% CI: 98.9-99.9%), respectively. Overall agreement was high (Cohen 
Kappa = 0·80; 95% CI: 0.71-0.89). Positive 81.2% (95% CI: 72.9-89.5%) and negative 98.8% (95% CI: 
98.3- 99.3%) test agreements were also high. The predictive value of a positive test was 93.2% (95% 
CI: 81.3-98.6%) and the predictive value of a negative test was 97.9% (95% CI: 96.8-98.8%). When 
compared to SOC, the use of this POC p24 test could link up to 81% more patients to timely care in 
Mozambique. Return rates of SOC would have to improve to 68.3% before SOC yields would surpass 
those of this POC test.
Conclusions: This prototype p24 assay was feasible for near-to-patient use in PHC but showed a low 
sensitivity for detecting HIV-infected infants. POC technologies that perform below ideal thresholds 
may still be valuable diagnostic tools given their potentially significant impact on linkage to care.

 

789  Malawi’s Option B+ 2011-2015: The Impact of Rapid ART Decentralization 
Sundeep K. Gupta1; Andreas Jahn2; Beth Tippett Barr3; James Houston4; Alice Maida1; Jen Sabatier4; Crispin Musicha1; Frank Chimbwandira5 
1CDC, Lilongwe, Malawi; 2Univ of Washington, Seattle, WA, USA; 3CDC, Harare, Zimbabwe; 4CDC, Atlanta, GA, USA; 5Malawi Ministry of Hlth, Lilongwe, Malawi 
Background: In July 2011, Malawi began offering lifelong ART to all HIV-infected pregnant and breastfeeding women, regardless of clinical or immunological stage (Option B+). 
To scale up this policy, Malawi fully integrated PMTCT and ART services and decentralized services to all facilities. Critical enablers included highly simplified and standardized 
clinical guidelines aiming to eliminate barriers to ART services at peripheral sites; an established system of quarterly supervision to all sites to ensure basic quality of service and 
guideline adherence; integrated M&E tools; and nurse-based ART initiation and follow up.
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Methods: Quarterly supervision includes collection of verified ART cohort reports from all sites. This data is entered into a central database at MOH to create the Quarterly HIV 
Program Reports. We analyzed this site-level data to describe annual program performance 1 year before and 4 years after introduction of Option B+.
Results: Within 4 years, the number of active ART sites increased from 303 to 714, and the proportion of antenatal clinics providing ART services increased from 37% in June 2012 
to 98% in June 2015. The percent of ART sites which were rural (55% to 73%), health centers (47% to 69%) or enrolling fewer than 50 new ART patients per quarter (52% to 73%) all 
increased from 2011 to 2015. Total annual ART initiations (73,805 to 107,181), ART initiations among pregnant women (4,850 to 25,851) and patient transfers between sites (16,978 
to 26,514) all increased as a result of decentralization. Between July 2014 and June 2015, 94% of sites enrolled both Option B+ and general ART patients.  ART coverage among 
known HIV-infected pregnant women increased from 22% to 95%. The proportion of sites with 12 month retention >80% declined from 56% in the year prior to Option B+ to 49% 
four years after. In June 2015, 7% of sites were scored as ‘in need of urgent clinical mentoring’, compared to 22% in June 2012.
Conclusions: In Malawi, full decentralization of ART and integration with PMTCT successfully led to a rapid increase in patients initiating ART and ART coverage among pregnant 
women. Integration was evident in the high proportion of sites enrolling both Option B+ and general ART patients. Through quarterly supervision, service delivery models and 
service quality at sites improved over time. Routine service data are known to underestimate ART retention by about 10% due to unrecorded patient transfers or visits. Actual 12 
month retention has remained stable or decreased slightly.

790  Optimizing PMTCT Outcomes in Rural North-Central Nigeria: A Cluster-Randomized Study 
Muktar H. Aliyu1; Meridith Blevins1; Carolyn M. Audet1; Marcia Kalish1; Mary Lou Lindegren1; Usman I. Gebi1; Obinna Onwujekwe2; Bryan E. Shepherd1; C. William Wester1; Sten H. 
Vermund1 
1Vanderbilt Inst for Global Hlth, Nashville, TN, USA; 2Univ of Nigeria, Enugu, Nigeria 
Background: Antiretroviral therapy (ART) and retention in care are essential for prevention of mother-to-child HIV transmission (PMTCT). In a randomized trial, we assessed the 
impact of a family-focused, integrated PMTCT care package on maternal ART initiation, post-partum mother-infant pair retention and infant HIV infection.
Methods: We pair-matched 12 sites, randomizing clinic-pairs to intervention vs. control (SOC) arms. Standard-of-care (SOC) services included: group provision of health 
information; opt-out HIV testing with same-day results; infant feeding counseling; referral to hub centers for CD4/treatment initiation; home-based care services; infant 
prophylaxis and early infant diagnosis. Intervention sites received SOC plus (a) Point-of-care CD4+cell count testing; (b) de-evolution of decentralized PMTCT tasks to trained 
lower-cadre providers; (c) integrated mother-infant care; and (d) active male partner and community involvement. A generalized linear mixed effects model with random effect 
for matched clinic-pairs was used to determine intervention effects for maternal ART initiation and retention of mother–infant pairs at 6- and 12-weeks postpartum.
Results: We enrolled 369 participants (n=172, intervention; n= 197, SOCl). Participants were comparable across arms for marital status, time of HIV diagnosis, and distance to 
facility.  Enrolment median CD4+ cell count was higher in intervention mothers than in SOC (424 cells/μL (IQR: 268-606) vs. 314 cells/μL (IQR: 245-406), p<0.001). Most participants 
were WHO clinical stage 1 (98%), of high functional status (working/ambulatory, 99%), and delivered vaginally (96%). After adjusting for age, education, travel time to facility, 
employment, maternal ethnicity, and time of HIV diagnosis, intervention mothers were significantly more likely to initiate ART than SOC (Relative Risk, RR [95% Confidence 
Interval, CI]= 3.3 [1.4-7.8]). Mother-infant pairs in the intervention arm had comparatively higher likelihood than SOC arm pairs of being retained in care at 6- and 12-weeks 
postpartum (RR=9.1 [5.2-15.9] and 10.3 [5.4-19.7], respectively). At the 12 week visit, 2.4% (95% CI: 0.9-6.3%) of infants tested HIV-positive in the intervention arm vs. 7.3% (95% 
CI: 3.3-15.6%) in the control arm.
Conclusions: This integrated, family-focused service package improved maternal ART uptake and retention and reduced infant HIV infection.

Figure: Cumulative incidence of infant HIV infection during the first 12 weeks by trial arm in 12 
rural sites, Niger state, Nigeria 

	  

 

791  Randomized Trial of a Lay Counselor-Led Combination Intervention for PMTCT Retention 
Ruby N. Fayorsey1; Duncan Chege2; Chunhui wang1; William Reidy1; Zach Peters1; Martin W. Sirengo3; Masila Syengo2; Chrisotin W. Barasa4; Mark Hawken4; Elaine J. Abrams1 
1ICAP, Columbia Univ Mailman Sch of PH, New York, NY, USA; 2ICAP at Coulmbia Univ, Nairobi, Kenya; 3Natl AIDS and STI Control Prog, Nairobi, Kenya; 4ICAP at Columbia Univ, Nairobi, Kenya 
Background: Despite simplification of prevention of mother-to-transmission (PMTCT) services, retention of HIV positive (HIV+) mothers and infants across the PMTCT-pediatric 
care continuum remains problematic. A variety of interventions have been proposed to improve retention but rigorous assessment of their efficacy to improve maternal and child 
outcomes are scarce.
Methods: The Maternal-Infant Retention for Health (MIR4Health) study was conducted at 10 PMTCT sites in Nyanza, Kenya, between Sept 2013 –Sept 2015, to evaluate the 
effectiveness of a combination package of lay counselor administrated evidence-based interventions (Active Patient Follow-up/APFU) compared with the Standard of Care 
(SOC) on mother-infant retention. HIV+ pregnant women starting antenatal care  were randomized to APFU (lay counselor administered individualized health education, home 
visits, phone and short message service  appointment reminders, physical tracing  immediately after missed clinic visits, and individualized retention and adherence support) vs. 
routine PMTCT/postnatal HIV care as per national guidelines. Retention of mother-infant pairs was defined as documented clinic attendance of mother and infant at 6 months 
(mos) postpartum ± 3 mos. Intent-to-treat analysis was used to assess the difference in retention between arms. Further analysis was done excluding women with pregnancy 
complications, neonatal/infant death, and transfer-out to compare lost-to-follow-up (LTFU).
Results: 340 HIV+ pregnant women were randomized to APFU (170) or SOC (170): 106 (31%) were known HIV+ (58 APFU, 48 SOC arms); median gestational age 24 weeks (IQR 
17-28); median CD4+ 426 cells/mm3 (IQR 274-601).  A total of 142 (83.5%) APFU women had a documented live birth vs. 130 (76.5%) SOC women (p=0.10). At 6 mos postpartum, 
130 mother-infant pairs were retained in the APFU arm vs. 112 the SOC arm.  APFU subjects were 16% more likely to be retained at 6 mos postpartum compared to SOC (RR=1.16, 
95% CI: 1.01-1.33; p=0.03). After excluding pregnancy complications, transfers and neonatal/infant deaths, 10.3% of the APFU arm and 18.8% of the SOC arm were LTFU (RR=0.55, 
95%CI: 0.30-0.99; p=0.04). There were 3 infants testing HIV DNA PCR positive in the APFU arm and 6 in the SOC arm (p=0.25).
Conclusions: Engaging lay workers to provide a combination package of evidence-based interventions improved retention and reduced loss to follow-up among mother-infant 
pairs in a high prevalence community in Nyanza, Kenya.
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792  Continuity of Care Among Pregnant Women Lost to Follow-up After Initiating ART 
Kate Clouse1; Sten H. Vermund1; Mhairi Maskew2; Given Malete2; Matthew P. Fox3  
1Vanderbilt Inst for Global Hlth, Nashville, TN, USA; 2Univ of the Witwatersrand, Wits Hlth Consortium, Johannesburg, South Africa; 3Boston Univ, Boston, MA, USA 
Background: African countries are implementing Option B+, but high loss to follow-up (LTF) among pregnant women on antiretroviral therapy (ART) threatens program success 
and mother/infant lives. Due to the lack of linked data, LTF estimates do not account for unreported transfers. We hypothesize that “clinic shopping” and rural-urban travel after 
delivery may inflate LTF estimates. To test this, we traced lost patients using a national lab database in South Africa to assess continuity of care and update LTF estimates.
Methods: We included all HIV+ women initiating ART during pregnancy at seven clinics in Gauteng Province from 1 Jan 2012 to 31 July 2013 and considered LTF (no visit >3 mo; 
n=312). Using name and date of birth, we manually searched the National Health Laboratory Service database. Records were categorized as from the initiation site or a new facility. 
Continued HIV care was defined as accessing care after ART initiation at a new facility shown by ≥1 CD4 or viral load test on record, or any record from a new ART clinic. “Clinic 
shoppers” were defined as seeking care at a new ART facility within Gauteng.
Results: At ART initiation, median age was 29 years (IQR:25-33) and CD4+ cell value was 268 cells/µL (200-340). Median time between initiation and last clinic visit was 112 days 
(29-268). Records were missing—including from the initiation site—for 115 (36.9%) women. Of the 197 located, 97 (49.2%) continued HIV care at a new facility. Most (71.1%) 
were clinic shoppers; 28.9% sought care in other provinces. Overall median time out of care was 406 days (238-734). Compared to women accessing care in other provinces, clinic 
shoppers stayed out of care longer (median 530 days, IQR:332-808 vs. 269, IQR:72-409, p<0.01) and median CD4 upon care reentry trended lower (317 cells/µL, IQR:159-610 vs. 499, 
IQR:213-571). Considering all 97 women as engaged in care, cohort LTF drops from 38.1% to 26.3%.
Conclusions: We found substantial continued care among women considered LTF after initiating ART during pregnancy, both within the same city and in other provinces. This 
highlights the difficulty of producing accurate estimates of retention in care and underscores the need for a unique identifier and a national, linked health database. We also found 
that women are suspending care for extended periods of time with consequent immunosuppression. More must be learned as to how women choose HIV facilities, access care, and 
travel around the time of delivery; continuum of care estimates may be overly pessimistic.

793  Disclosure and Knowledge Are Associated With Retention in Malawi’s Option B+ Program 
Risa M. Hoffman1; Khumbo Phiri2; Julie Parent2; Jonathan F. Grotts1; Sara Yeatman3; Paul Kawale2; David Elashoff1; Judith S. Currier4; Alan Schooley2  
1Univ of California Los Angeles, Los Angeles, CA, USA; 2Partners in Hope Med Cntr, Lilongwe, Malawi; 3Univ of Colorado, Denver, CO, USA; 4David Geffen Sch of Med at Univ of California Los 
Angeles, Los Angeles, CA, USA 
Background: There are limited data on factors associated with retention in Option 
B+. We sought to explore characteristics of women retained in Option B+ in Central 
Malawi, with a focus on the role of HIV disclosure, pre-ART education, and knowledge 
around the importance of Option B+ for maternal and child health. 
Methods: We performed a case-control study of HIV-infected women in Malawi 
initiated on ART under Option B+. Cases were enrolled if they met criteria for 
default from Option B+ (out of ART for >60 days) and controls were enrolled in ~3:1 
ratio if they were retained for at least 12 months. We surveyed sociodemographic 
characteristics, HIV disclosure (participant to partner and participant aware of 
partner status), self-report about receiving pre-ART education, and Option B+ 
knowledge using six questions. Univariate logistic regression was performed to 
determine factors associated with retention. A multiple logistic regression model 
was used to evaluate HIV disclosure and Option B+ knowledge while adjusting for 
age, schooling, and travel time to clinic.
Results: We enrolled 50 cases and 153 controls. Median age was 30 years (IQR 25-34) 
and the majority (82%) initiated ART during pregnancy at a median gestational age 
of 24 weeks (IQR, 16-28). 91% of the cases (39/43) who started ART during pregnancy 
defaulted by 3 months postpartum. HIV disclosure to the primary sex partner was 
more common among women retained in care (100% versus 78%, p<0.001). Odds 
of retention were significantly higher among women with: age > 25 years (OR 
2.44), completion of primary school (OR 3.06), awareness of partner HIV status (OR 
5.20), pre-ART education (OR 6.17), higher number of correct answers to Option 
B+ knowledge questions (OR 1.82), and one or more methods of support while 
taking ART (OR 3.65)  (Table). Pre-ART education and knowledge were significantly 
correlated (r = 0.43, p<0.001). Travel time of > 3 hours to clinic and later gestational 
age at ART initiation were associated with significantly reduced odds of retention (OR 
0.13 and 0.95, respectively). In multivariate analysis, awareness of partner HIV status 
(OR 4.07, 95%CI 1.51, 10.94, p=0.02) and Option B+ knowledge (OR 1.60, 95%CI 1.15, 
2.23, p=0.004) remained associated with retention.
Conclusions: Interventions that address partner disclosure and strengthen pre-ART 
education around the benefits of ART for maternal and child health should be 
evaluated as strategies to improve retention in Malawi’s Option B+ program.

 

794  Initiating cART in Pregnancy: Impact on HIV RNA Decay 
Jasmini Alagaratnam1; Sarah Chitty2; Annemiek DeRuiter3; Fionnuala Finnerty4; Rebecca Marcus5; Achyuta V. Nori3; Liat Sarner5; Rimi Shah6; Graham Taylor1; for the London HIV 
Perinatal Research Group (LHPRG)  
1St Mary’s Hosp, Imperial Coll NHS Trust, London, UK; 2Chelsea and Westminster Hosp NHS Fndn Trust, London, UK; 3Guys and St Thomas’ NHS Fndn Trust, London, UK; 4Brighton and Sussex 
Hosps NHS Trust, Brighton, UK; 5Royal London Hosp, London, UK; 6Royal Free Hosp, London, UK 
Background: cART reduces HIV mother-to-child transmission, allowing vaginal delivery if viral load is low. cART is evolving and the optimal regimen for initiating treatment in 
pregnancy uncertain.
Methods: Routine clinical care data from nine London and Brighton sites, 2001 to 2015, were anonymised and collated. Demographics, baseline and subsequent HIV plasma loads, 
delivery information and ART were collected retrospectively. Essentially women started cART during this pregnancy and had HIV load re-measured after 14 days (+/-3 days). Elite 
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controllers and women with an undetectable HIV load on day 14 (+/-3 days) were excluded. Time to undetectable was inferred from the mid-point between the last detected and 
first undetectable HIV loads. Data analysis was performed in SPSS.
Results: 160 women with median age 30 (range 17-42) years; 83% Black African/Caribbean, 12% white; HIV was acquired heterosexually in 96% and by IDU in 2%. Four had 
hepatitis virus co-infection. Baseline CD4 count and viral load were 313 (30–1136) cells/mL and 17290 (548–588020) cp/ml respectively. cART was commenced at 22 (5–39) 
weeks gestational age (GA). In the first 14 days of therapy, HIV half-life (T/2) was 2.5 (1.4–5.3) days and 105 (66%) achieved an undetectable HIV load at 36 weeks GA, 130 (81%) 
by delivery. Data were analysed by third agent: PI (n=114; 71%), NNRTI (n= 31; 18%) or Integrase Inhibitors (II) (n=7; 4%) giving HIV T/2 of 2.6; 2.3 and 1.5 days, whilst time to 
undetectable were 42, 41 and 27 days respectively. There were significant differences in T/2 by class (p = 0.001) and by individual agent (p = 0.02) but not for time to undetectable. 
T/2 was significantly slower for Atazanavir (ATZ) than for Nevirapine, Saquinavir and Lopinavir (Table). In logistic regression analysis ATZ (p 0.02) and GA at starting cART (p 0.03) 
were associated with HIV load at delivery. GA being 4 weeks later in those with a detectable HIV load at delivery whilst ATZ was associated with high suppression rate.
Conclusions: A range of cART combinations were effective in achieving undetectable HIV load at 36 weeks GA and at delivery. Correlation between initial decay and viral load at 
delivery was poor: ATZ had both a slower initial viral decay and a high rate of viral suppression. The limited data on II suggest they perform well in pregnancy and may be useful for 
high HIV load, especially if treatment is initiated after 20 weeks GA.

 

795  Viraemic Episodes Occur Frequently in Postpartum South African Women on ART 
Landon Myer1; Lorn Dunning1; Nei-Yuan Hsiao1; Tamsin Phillips1; Allison Zerbe2; James McIntyre3; Elaine J. Abrams4  
1Univ of Cape Town, Cape Town, South Africa; 2ICAP at Columbia Univ, New York, NY, USA; 3Anova Hlth Inst, Johannesburg, South Africa; 4ICAP, Columbia Univ Mailman Sch of PH, New York, 
NY, USA 
Background: With growing numbers of pregnant women starting antiretroviral (ART) there are significant concerns regarding adherence, especially during the postpartum (PP) 
period. Viral load (VL) monitoring for pregnant and PP women is promoted in international guidelines to identify nonadherence and treatment failure, but little is known about the 
frequency and magnitude of elevated VL in this group.  
Methods: From April 2013-May 2014, we recruited a cohort of pregnant women initiating ART from a public sector primary care antenatal clinic in Cape Town, South Africa. 
Separate from routine HIV care, up to 9 VLs were conducted at regular intervals from pre-initiation through 12 months PP. In analysis, VL taken after reaching viral suppression (VS, 
<50 copies/mL [c/mL]) were divided into major (>1000c/mL) and minor (>50 and ≤1000c/mL) viraemic episodes (VE). Mixed-effects Poisson models were used to examine the 
incidence rates (IR) and rate ratios (IRR) of VE over time by maternal characteristics.
Results: Among 607 women (median age, 28 years; median gestation at initiation, 21 weeks; median CD4, 345 cells/uL, median pre-ART VL, 3.99 log10 c/mL, 4% previous 
defaulting on ART), 86% (n=523) achieved VS and are included. After VS, 2636 VL tests were conducted over a total of 5092 woman-months (wm) of observation (707 wm 
antenatally, 4385 wm PP); 56% and 39% of women were breastfeeding at 6 and 12 months PP. Overall, 117 major and 56 minor VE were observed (IR, 2.3 and 1.1 per 100wm, 
respectively; p<0.001); 60% of major VE involved sustained viraemia>1000c/mL (≥2 consecutive measures). Peak viraemia post-VS (median, 3.79 log10 c/mL) was linearly 
correlated with pre-ART VL (p<0.001). From initial VS to 12m PP, 70% of women maintained VS consistently while 22% experienced at least 1 major VE and the vast majority of VE 
(98%) occurred PP (Figure). Major VE after VS was independently associated with younger age (IRR, 0.90 per year; p<0.001), previous defaulting on ART (IRR, 3.28 vs no previous 
ARVs; p=0.030), and PP follow-up (IRR, 7.85 vs antenatal sampling; p<0.001). Among PP women, VE frequency increased with increasing duration of ART use (IRR, 1.16 per month 
after VS; p<0.001).
Conclusions: Viremia occurs frequently after VS in women initiating ART in pregnancy. VL monitoring postpartum is likely to have substantial yield within ART programs; however 
the relative contributions of nonadherence versus viral resistance, and in turn the most appropriate intervention strategies, require urgent attention.
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796  Viral Suppression and Retention 2-5 Years After ART Initiation in Pregnancy in Uganda 
Catherine A. Koss1; Paul Natureeba2; Dalsone Kwarisiima2; Mike Ogena2; Tamara Clark1; Deborah Cohan1; Peter Olwoch2; Edwin Charlebois1; Moses R. Kamya3; Diane V. Havlir1  
1Univ of California San Francisco, San Francisco, CA, USA; 2Makerere Univ-Univ of California San Francisco Rsr Collab, Kampala, Uganda; 3Makerere Univ Coll of Hlth Scis, Kampala, Uganda 
Background: Recent studies have demonstrated that up to 40% of women are lost to follow-up after initiating antiretroviral therapy (ART) during pregnancy in Option B+ 
programs. Data are limited on long-term virologic outcomes and retention in care, particularly after cessation of breastfeeding.
Methods: We evaluated retention in care and viral suppression (VS) 2-5 years postpartum among previously ART-naïve women who initiated ART during pregnancy (Option B+) 
at 12-28 weeks gestation in a study (PROMOTE, NCT00993031) in rural Uganda. Participants breastfed and were followed for up to 1 year postpartum, then referred to clinics in 
surrounding communities. A random sample (n=200) was invited to participate in a cross-sectional follow-up study after completing the trial, including a questionnaire and 
pregnancy and HIV viral load (VL) testing. Retention in care was defined as having attended an HIV clinic in the last 90 days. Logistic regression models were used to examine 
factors associated with VS (VL ≤400 copies/ml).
Results: One hundred fifty women (75%) were successfully contacted for follow-up. Median months postpartum was 46 (IQR 37-52) and median CD4 count was 664 cells/mm3 
(IQR 476-870). Of the 150 contacted, 131 (87.3%) were on ART (78 on EFV, 35 on NVP, 18 on LPV). Fifty-eight (38.7%) participants reported ≥1 pregnancy after initiating Option B+; 
19 (12.7%) were pregnant at the time of follow-up and 23 (15.3%) were breastfeeding. Long-term retention in care following initiation of Option B+ was 90% (95% CI 84.0%-
94.3%), with 135/150 seen in the last 90 days. Assuming those we could not contact had fallen out of care (n=50), retention in care was 67.5% (95% CI 60.5%-73.9%). Among 
the 150 contacted, 121 (80.7%, 95% CI 73.4%-86.7%) had VS. Assuming those we could not contact had virologic failure, long-term retention in care with VS was 60.5% (95% CI 
53.6%-67.3%). Factors associated with VS included disclosure of HIV status to primary partner (OR 5.24, 95% CI 1.21-22.6), no difficulty obtaining ART in the past 3 months (OR 4.16, 
95% CI 1.50-11.5), and food security (OR 2.61, 95% CI 1.00-6.88).
Conclusions: Following initiation of Option-B+, long-term (2-5 year) retention in care and viral suppression was observed in 90% and 80.7%, respectively. Women who had 
disclosed their HIV status to their primary partner were 5 times more likely to be virologically suppressed, indicating a significant need for facilitated disclosure interventions to 
maintain long-term retention in care with viral suppression.

797  HIV Resistance in Pregnant Women With Detectable HIV-1 RNA at Delivery in Mozambique 
Maria Ruperez1; Marc Noguera-Julian2; Raquel González1; Rocio Bellido2; Anifa Vala3; Cristina Rodríguez2; Esperança Sevene3; Eusebio Macete3; Roger Paredes2; Clara Menéndez1  
1Barcelona Inst for Global Hlth, Barcelona, Spain; 2IrsiCaixa Inst for AIDS Rsr, Badalona, Spain; 3Manhiça Hlth Rsr Cntr (CISM), Manhiça, Mozambique 
Background: Few data on HIV resistance in pregnant women are available from Mozambique, one of the countries with the highest HIV toll in the world. The HIV resistance 
implications of reaching delivery with detectable HIV-1 RNA despite prevention of mother to child transmission of HIV (pMTCT) are not fully understood.
Methods: We analyzed stored plasma samples from HIV-infected pregnant woman participating in a randomized controlled trial on intermittent preventive treatment of malaria 
in pregnancy (IPTp) at the Manhiça district hospital (MDH) in a semi-rural area in southern Mozambique. Women attending their 1st antenatal (ANC) visit between 2009 and 2013 
were followed prospectively through 1 month post-partum. Women with HIV-1 RNA levels>400 c/mL at delivery were included in our HIV resistance analysis. HIV drug resistance 
mutations (HIVDRM) were determined using MiSeq® (limit of detection 1%) at the first ANC visit and at the time of delivery.  
Results: Overall, 150 plasma samples from 113 pregnant women were analyzed. Ninety and 60 samples were available at the 1st ANC and delivery visits, respectively. Women 
attended the first ANC visit with a mean of 25 years of age and a median gestational age of 22 weeks. Of them, 96% had HIV-1 RNA>400 c/mL, 39% had CD4+ counts <350 c/mm3 
and 20% were on antiretroviral therapy (ART). Thirteen women (14%) had at least 1 HIVDRM at the 1st ANC, of whom 2/3 were not on previous ART. The number of women with at 
least 1 HIVDRM to nucleoside reverse-transcriptase inhibitors (NRTI), non-nucleoside reverse-transcriptase inhibitors (NNRTI) and  protease inhibitors (PIs) in the 1st ANC visit was 8 
(9%), 6 (7%) and 2 (2%), respectively. Eight women (13%) had at least 1 HIVDRM at delivery, 6 (10%), 5 (8.3%) and 0 (0%) to NRTI, NNRTIs and PIs, respectively. Table 1 summarizes 
the predicted susceptibility to the different antiretrovirals (HIVdb) in both visits. Of the 37 women with longitudinal data available from the two time points, 5 (13.5%) developed 
at least 1 new HIVDRM during pMTCT; 2 (5.4%) to NNRTI, 2 (5.4%) to NRTI and 1 (3%) to PI. 
Conclusions: Even with ultrasensitive HIV-1 genotyping, less than 15% of women with detectable viremia at delivery had HIVDRM before initiating pMTCT with 1st line ARVs. This 
suggests that other factors beyond pre-existing resistance, such as lack of adherence or interruptions of the ANC chain, are relevant to explain lack of virological suppression in 
women receiving pMTCT at the time of delivery.

798  Maternal Vitamin D Deficiency Is Associated With Preterm Birth in HIV-Infected Women 
Jennifer Jao1; Laura Freimanis2; Marissa Mussi-Pinhata3; Rachel Cohen2; Jacqueline P. Monteiro3; Maria Leticia S. Cruz4; Andrea Branch1; Rhoda S. Sperling1; George K. Siberry5; for the 
National Institute of Child Health and Human Development (NICHD) International Site Development Initiative (NISDI)  
1Icahn Sch of Med at Mount Sinai, New York, NY, USA; 2Westat, Inc., Rockville, MD, USA; 3Univ of Sao Paulo, Sao Paulo, Brazil; 4Hosp Fed dos Servidores do Estado, Rio de Janeiro, Brazil; 5Eunice 
Kennedy Shriver NICHD, Bethesda, MD, USA 
Background: Several studies in pregnant women have shown an association between low maternal vitamin D and 
preterm birth. HIV and antiretrovirals (ARVs) can affect vitamin D levels. Few studies have assessed the relationship 
between maternal vitamin D and preterm birth in HIV+ pregnant women.
Methods: We evaluated data from Latin American HIV+ pregnant women enrolled in the National Institute of Child 
Health and Human Development (NICHD) International Site Development Initiative (NISDI) cohort from 2002-2009. 
Preterm birth was defined as delivery at <37 weeks (wks) gestational age (GA). Maternal plasma 25-hydroxyvitamin 
D (25OHD) levels were measured using the Abbott Architect® immunoassay on stored samples collected at 12-34 wks 
GA. Severe vitamin D deficiency was defined as 25OHD <10 ng/mL, deficiency as 10-20 ng/mL, insufficiency as 21–29 
ng/mL, and sufficiency as >30 ng/mL. Logistic regression modeling was used to evaluate the effect of maternal 
vitamin D on preterm birth.
Results: Of 715 HIV+ women, 13 (1.8%) were severely vitamin D deficient, 224 (31.3%) deficient, and 233 (32.6%) 
insufficient. Severely deficient women had lower rates of no ARV use for >28 days prior to the date of vitamin D 
testing compared to deficient, insufficient, and sufficient women (15.4% vs. 55.4%, 49.4%, and 39.2% respectively) 
and higher rates of non-nucleoside reverse transcriptase inhibitor use (46.2% vs. 17.4%, 17.6%, and 16.7% 
respectively, p<0.01). Overall, 23.2% (166/715) of pregnancies resulted in preterm birth [median GA of preterm 
births=36 wks (Interquartile Range: 34-36)]. After adjusting for age, substance use in pregnancy, CD4 count, HIV 
RNA level, body mass index (BMI), ARV use in pregnancy, pre-eclampsia/eclampsia, and prior preterm birth, severe 
vitamin D deficiency was associated with preterm birth [adjusted Odds Ratio (aOR)=4.7, 95% Confidence Interval 
(CI): 1.3-16.8)]. In stratified analyses, these results remained the same amongst women with vitamin D testing at <22 
wks GA (aOR=2.7, 95%CI: 1.1-6.7) and those with vitamin D testing at >22 wks GA (aOR=7.0, 95%CI: 1.6-30.9). In addition, pre-eclampsia/eclampsia (aOR=5.8, 95%CI: 2.3-14.7), 
underweight maternal BMI (aOR=1.8, 95%CI: 1.1-3.0), and prior preterm birth (aOR=2.7, 95%CI: 1.6-4.6) were also associated with preterm birth.
Conclusions: HIV+ women with severe vitamin D deficiency may be at risk for preterm delivery. Further studies may be warranted to determine if vitamin D supplementation in 
HIV+ women may impact risk of preterm birth.
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799 Timing of ART Initiation in Pregnancy and Birth Outcomes in South African Women 
Thokozile Malaba1; Tamsin Phillips1; Greg Petro1; Kirsty Brittain1; Allison Zerbe2; Agnes Ronan1; James McIntyre3; Elaine J. Abrams4; Landon Myer1  
1Univ of Cape Town, Cape Town, South Africa; 2ICAP at Columbia Univ, New York, NY, USA; 3Anova Hlth Inst, Johannesburg, South Africa; 4ICAP, Columbia Univ Mailman Sch of PH, New York, 
NY, USA 
Background: Studies have suggested that use of triple-drug antiretroviral therapy (ART) during pregnancy may be associated with prematurity, low birthweight (LBW) and/or 
small for gestational age (SGA) deliveries. However the nature of any association remains controversial. There are few data from Africa where most ART use in pregnancy occurs; 
the quality of pregnancy dating in most African studies is poor; and there are limited data on this question involving the most commonly used non-nucleoside reverse transcriptase 
inhibitor (NNRTI)-based regimens.
Methods: We recruited a cohort of ART-eligible HIV-infected women (n=1464) making their first 
antenatal visit at a primary care facility in Cape Town, South Africa, March 2013-June 2014. Pregnancy 
dating was based on a combination of obstetric ultrasound conducted by a research sonographer on all 
women, last menstrual period and clinical exam. All women were followed from their first antenatal visit 
through delivery with outcomes abstracted from clinic records. Analyses compared pregnancy outcomes 
between women on ART at conception versus those initiating at different gestations.
Results: In the cohort (median age, 29y; 17% nulliparous; median CD4 cell count 374 cells/uL), 38% 
(n=575) were on ART prior to conception (93% NNRTI-based regimens; majority TDF+3TC/FTC+EFV/NVP; 
7% PI-based regimens excluded) and the remaining 62% (n=907) initiated the public sector first-line 
regimen TDF+FTC+EFV. Median gestation at initiation was 21 weeks. Overall, 4% of pregnancies ended in a 
miscarriage or stillbirth; this did not vary by timing of ART initiation (p=0.86). In 1275 live singleton births 
(mean birthweight, 3048g; 22% preterm; 14% LBW; 21% SGA), prematurity, LBW and SGA deliveries did 
not vary systematically between women on ART at conception versus those initiating ART during pregnancy 
(Figure). The absence of associations between adverse birth outcomes and timing of ART initiation 
persisted after adjusting for maternal age, parity, height, CD4 and viral load at first antenatal visit; only 
decreased CD4 was associated with increased prematurity and LBW (p<0.001 for both associations) and 
only nulliparity was associated with increased SGA (p<0.001).
Conclusions: These reassuring findings from a well-characterised routine care cohort demonstrate that 
timing of initiation of widely used NNRTI-based regimens before or during pregnancy does not appear to be 
associated with adverse pregnancy outcomes.

 

800  Higher Mortality in HIV-Exposed/Uninfected vs HIV-Unexposed Infants, Botswana 
Gbolahan Ajibola1; Gloria Mayondi1; Jean Leidner2; Haruna Jibril3; Joseph Makhema1; Mompati Mmalane1; Modiegi Diseko1; Roger L. Shapiro4; Betsy Kammerer5; Shahin Lockman6  
1Botswana Harvard AIDS Inst Partnership, Gaborone, Botswana; 2Goodtables Consulting, Oklahoma, OK, USA; 3Ministry of Hlth, Gaborone, Botswana; 4Harvard Sch of PH, Boston, MA, USA; 
5Boston Children’s Hosp, Harvard Med Sch, Boston, MA, USA; 6Brigham and Women’s Hosp, Harvard Med Sch, Boston, MA, USA 
Background: It is unknown whether higher mortality previously observed in HIV-exposed uninfected (HEU) infants (compared with HIV-unexposed [HU] infants) in resource 
limited settings persists when mothers have access to effective antiretroviral treatment (ART). We compared rates of 2-year infant mortality in HEU vs. HU infants in Botswana to 
assess outcomes in an era where maternal ART is available. 
Methods: We enrolled HIV-infected and HIV-uninfected mothers (during pregnancy or 1 week postpartum) and their babies in the prospective observational “Tshipidi” study in 2 
sites (1 city and 1 village) in Botswana from May 2010-July 2012. Live born infants and their mothers were followed for 24 months postpartum; data on socio-demographic factors, 
health, and psychosocial characteristics were collected at baseline and ~6 monthly, and infant health outcomes ascertained. Participants did not receive their primary medical 
care through the study. Mothers chose infant feeding method with counseling; per Botswana guidelines, HIV-infected mothers choosing replacement feeding could receive free 
formula.
Results: 949 mothers (474 HIV-infected, 475 HIV-uninfected) and 910 live born infants (453 HIV-exposed, 457 HIV-unexposed) were enrolled. HIV-infected women were 
older  (median 29 vs. 25 years old, p<0.001), had median CD4 410 cells/mm3, and 32% took ART during pregnancy. Infants born to HIV-infected mothers had significantly higher 
risk of death compared with HU infants, even after excluding children documented to be HIV-infected (HR 2.9, p = 0.009, 95% CI 1.3-6.6). The 24-month infant mortality rates, 
stratified by initial feeding method and HIV infection status, are shown in the table.
Conclusions: HIV-exposed/uninfected infants were significantly more likely to die before 24 months than HIV-unexposed infants, with most deaths occurring in the first 3 months 
of life. The small number of breastfed HEU babies does not permit conclusions about the independent effects of HIV-exposure vs. formula-feeding on infant mortality.
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801LB  Cotrimoxazole and Reduced Infectious Morbidity in HIV-Exposed Uninfected Infants 
Nicole L. Davis1; Jeffrey Wiener2; Sascha Ellington2; Charles Chasela3; Dumbani Kayira4; Michael Hudgens5; Charles van der Horst5; Denise Jamieson2; Athena P. Kourtis2  
1US Cntrs for Disease Control and Prevention, Atlanta, GA, USA; 2CDC, Atlanta, GA, USA; 3Univ of the Witwatersrand, Johannesburg, South Africa; 4Univ of North Carolina Project Malawi, 
Lilongwe, Malawi; 5Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA 
Background: Diarrhea and respiratory infections are among the leading causes of global morbidity and mortality in young children, with HIV-exposed infants at increased risk. 
Cotrimoxazole prophylaxis (CPT) may reduce such morbidity in the growing population of HIV-exposed, uninfected infants.
Methods: A cohort study was conducted using data from the Breastfeeding, Antiretrovirals and Nutrition (BAN) clinical trial (conducted 2004-2010, Malawi) to assess the 
association of CPT with respiratory and diarrheal morbidity. All HIV-exposed infants in the BAN trial began receiving CPT (240 mg once daily) in June 2006, in accordance with WHO 
and Malawi guidelines, from 6-36 weeks of age or until weaning occurred and HIV infection was ruled out. We included all infants who were HIV-uninfected at 8 weeks of age 
(n=1984). CPT was treated as a time-varying exposure, with infants attending BAN study visits prior to June 2006 considered CPT-unexposed. Outcomes included all documented 
diarrhea or respiratory infection events occurring from 8-48 weeks of age; events occurring more than two weeks apart were treated as separate events. Conditional gap-time 
proportional hazards models were used to estimate associations between CPT and diarrheal or respiratory morbidity from 8-48 weeks of age. 
Results: A total of 1984 infants contributed 1414 person-years (PY) of follow-up (CPT-unexposed: 260 PY, CPT-exposed: 1154 PY). CPT-exposed infants experienced 5.32 
respiratory events and 2.87 diarrhea events per 100 person-weeks. The incidence rate of respiratory and diarrheal morbidity among CPT-unexposed infants was 8.09 and 4.39 per 
100 person-weeks, respectively. CPT was associated with a 36% relative reduction in respiratory morbidity and a 41% relative reduction in diarrheal morbidity (respiratory HR 0.64, 
95%CI 0.60-0.69; diarrheal HR 0.59, 95% CI 0.54-0.65). Adjustment for rainy season (Nov-Mar) and randomization arm resulted in similar findings.
Conclusions: CPT was associated with a significant reduction in respiratory and diarrheal morbidity in HIV-exposed, uninfected infants. We have previously shown CPT to also be 
associated with reduced risk of both clinical and asymptomatic malaria, severe infectious morbidity, and mortality in HIV-exposed, uninfected infants in Malawi. CPT may have an 
important role to play in reducing the leading global causes of morbidity and mortality in the growing population of HIV-exposed, uninfected infants in malaria-endemic resource-
limited settings.

802  HIV-Exposed Children Account for More Than Half of 24-Month Mortality in Botswana 
Rebecca Zash1; Jean Leidner2; Sajini Souda3; Kelebogile Binda4; Heather J. Ribaudo5; Sikhulile Moyo6; Kathleen Powis7; Joseph Makhema4; Shahin Lockman8; Roger L. Shapiro5  
1Beth Israel Deaconess Med Cntr, Boston, MA, USA; 2Goodtables Consulting, Oklahoma, OK, USA; 3Univ of Botswana, Gaborone, Botswana; 4Botswana Harvard AIDS Inst Partnership, 
Gaborone, Botswana; 5Harvard Sch of PH, Boston, MA, USA; 6Botswana Harvard AIDS Inst Partnership, Gaborone, Botswana; 7Massachusetts General Hosp, Boston, MA, USA; 8Brigham and 
Women’s Hosp, Harvard Med Sch, Boston, MA, USA 
Background: The relative contribution of HIV-exposure and HIV-infection to childhood mortality in a programmatic setting with widespread antiretroviral treatment (ART) use in 
pregnancy is not well described.
Methods: From March 2012-March 2013, women and their children were enrolled within 48 hours of delivery in 5 geographically diverse government-run postpartum wards 
in Botswana.  Maternal obstetric and medical history, demographics and socioeconomic status were collected at enrollment. Women were interviewed every 1-3 months for 24 
months by phone (or home visit if not reachable) to assess child HIV status, feeding modality, food security and child and maternal mortality. Mothers and children received all care, 
including ART, through the government health system. Child feeding was according to Botswana guidelines. Risk factors for 24-month survival were assessed by Cox proportional 
hazard modeling.
Results: A total of 3000 women (1499 HIV-infected) and their 3033 children (1515 HIV-exposed) were enrolled. Among HIV-infected women, 58% were on ART, 23% on zidovudine 
(ZDV) alone, 11% received no ARVs during pregnancy, and 8% were unknown. Incidence of Mother-to-child HIV transmission (MTCT) was 2.1% through 24 months. Vital status at 
24 months was known for 3018 (99.5%) children and there were 106 (3.5%) deaths overall. Mortality differed by HIV exposure status (Figure 1): 12 (38%) among HIV-infected, 70 
(4.7%) among HIV-exposed uninfected (HEU), and 24 (1.6%) among HIV-unexposed uninfected (HUU). The only independent risk factors for mortality in adjusted analysis were 
child HIV-infection (aHR 22.6, 95%CI 10.7, 47.5%), child HIV-exposure (aHR 2.7, 95% CI 1.7,4.5) and maternal death (aHR 7.7, 95%CI 1.9,31.9). Although the risk of replacement 
feeding was significant when modeled separately from HIV-exposure status (aHR 2.3, 95% CI 1.5, 3.6), feeding and HIV-exposure status were co-linear (99.7% of HIV-unexposed 
but only 13% of HIV-exposed children breastfed) and could not be modeled together. Given 26% HIV prevalence among pregnant women in Botswana, more than half of all 
24-month child mortality is accounted for by HEU (46%) plus HIV-infected (8%) children.  
Conclusions: In a programmatic setting with widespread maternal and child ART availability,  HIV-exposed children contribute approximately half the overall deaths at 24 
months. Lack of breastfeeding could not be assessed independently of HIV-exposure status, but was a likely contributor to excess mortality among HEUs.

 

803  Mortality Risk Associated With Preterm and SGA Stratified by Maternal HIV Status 
Ayesha Sania1; Emily Smith2; Wafaie W. Fawzi2  
1ICAP, Columbia Univ Mailman Sch of PH, New York, NY, USA; 2Harvard Sch of PH, Boston, MA, USA 
Background: Preterm and small-for-gestational-age (SGA), two distinct biological processes leading to low birth weight (LBW), are associated with increased risk of mortality 
during infancy. The risk of mortality due to these conditions among vulnerable populations such as HIV exposed infants are yet to be estimated. Using the recent intergrowth 
standard to define SGA, we have evaluated the relative risk of mortality due to preterm and SGA in Tanzania, stratified by maternal HIV status.
Methods: Data from five individually randomized trials of multivitamins were pooled. Of the cohorts, two enrolled HIV-positive pregnant women, two enrolled HIV-negative 
women and one included both HIV-negative and positive women. Preterm birth (gestational age <37 weeks) was defined using date last menstrual period, and SGA (birthweight 
<10th percentile for gestational age) was defined using the recently published intergrowth standard. We used Cox proportional hazard models to estimate the risk of mortality. 
Effect modification by maternal HIV status was assessed using the likelihood ratio test.
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Results: Of the 31,988 infants included in the analyses, 16.6% were preterm, 15.3% were SGA and 7.3% were LBW. Proportion of preterm and SGA births was higher among the HIV 
infected women. Preterm birth was associated with an increased risk of neonatal and infant mortality, with further increased risk for early preterm. Moderate SGA was associated 
with an increased risk of mortality, and the risk was even greater for infants born with severe SGA. Compared to term-appropriate-for-gestational-age (AGA) infants, infants born 
both preterm and SGA had a greater risk of neonatal mortality (HR 5.43, 95% CI: 2.01-14.63) than preterm-AGA infants (HR 2.40 95% CI: 1.89-3.05). Maternal HIV status modified 
the risk of mortality associated with preterm birth in the post-neonatal and overall infant period (p for interaction 0.004). Compared to full term infants, early preterm infants born 
to HIV-positive women were 2.08 times (95% CI: 1.36-3.18) more likely to die during infancy, while early preterm infants born to HIV-negative women were 4.86 times more likely 
to die during infancy (95% CI: 3.52-6.71). The lower relative risk of death among preterm infants in the HIV infected cohort was driven by the higher mortality among term infants. 
Conclusions: Preterm and SGA significantly increased the risk of mortality during the neonatal period, and the risk extends well beyond the neonatal period in both HIV exposed 
and unexposed infants.

804  HBV and HCV Infections in HIV-Infected Pregnant Women: Obstetrical Outcomes 
Valerie Benhammou1; Roland Tubiana2; Sophie Matheron3; Pierre Sellier4; Laurent Mandelbrot5; Jérôme Le Chenadec6; Emannuelle Marel7; Babak Khoshnood8; Josiane Warszawski7; 
for the ANRS CO1/CO11 - EPF French Perinatal Cohort Study Group  
1INSERM 1153, PARIS, France; 2Sorbonne Univs, Paris, France; 3Hosp Bichat-Claude Bernard, Paris, France; 4Groupe Hospier Saint-Louis, Lariboisiere, Fernand Widal, AP-HP, Paris, France; 
5Hosp Louis Mourier, Colombes, France; 6INSERM, Le Kremlin-Bicêtre, France; 7CESP, INSERM U1018, Le Kremlin Bicêtre, France; 8INSERM 1154, Paris, France 
Background: Data on the impact of chronic hepatitis infections on the immunovirological response to antiretroviral therapy (ART) and obstetric outcome in HIV-infected pregnant 
women are scarce and conflicting.
Methods: We analyzed data from all HIV-1 infected women included in the national ANRS-CO1 French Perinatal Cohort between 2005 and 2013. Prenatal testing for HBV and 
HCV infections was performed in most cases (95%). HBV/HIV and HCV/HIV co-infected mothers were compared with those infected only with HIV; the rare mothers with all three 
infections were excluded. Bivariate and multivariate analyses were performed.
Results: Among 6548 pregnancies, the overall prevalences of HCV (RNA+) and HBV (HBsAg+) infections were 3.2% [95%CI: 2.9-3.8] and 6.9% [6.2-7.5], respectively. As expected, 
HCV infection was strongly associated with a history of drug use, whereas HBV infection was six times more frequent in women originating from Sub-saharan Africa compared 
with those from mainland France. HIV viral load, CD4 cell count at pregnancy initiation and HIV care were similar in co- and mono-infected HIV mothers except, for ART, with 90% 
of HBV/HIV co-infected women receiving tenofovir and /or 3TC or FTC, with potential to efficiently decrease HBV viral load. No efficient treatment against HCV was prescribed in the 
HCV/HIV group.
HCV coinfection was significantly associated with poorer HIV immunovirological status during the third trimester (Fig), and higher risks of gestational diabetes (OR=1.9 [1.0-3.7], 
p=0.05), cholestasis (OR=8.9 [4.9 – 16.3], p<0.001) and preterm delivery (OR=3.3 [1.9-5.5], and OR=4.2 [2.3-7.9], p<0.001) for moderate and very preterm delivery, respectively: 
p<0.001). The association with prematurity remained significant after adjustment for known risk factors, HIV viral load and antenatal complications (aOR=2.3 [1.1-5.0], p=0.03). In 
HBV/HIV women no association was found with any of these outcomes.
Conclusions: In HIV-infected pregnant women, chronic HBV infection, efficiently treated, had no major impact on mother health during pregnancy. In contrast, HCV co-infected 
mothers, without any efficient treatment against HCV, showed a poorer HIV immunovirological response to ART and higher risk of antenatal complications and prematurity. This 
suggests that efficient control of HCV activity, before conception, as likely to be obtained in HBV infection, may limit the deleterious impact of co-infection.

 

805  Maternal ART and Hospitalization or Death Among HIV-Exposed Uninfected Infants 
Scott Dryden-Peterson1; Tatiana Ramos2; Roger L. Shapiro3; Shahin Lockman1  
1Brigham and Women’s Hosp, Harvard Med Sch, Boston, MA, USA; 2Massachusetts General Hosp, Boston, MA, USA; 3Harvard Sch of PH, Boston, MA, USA 
Background: Excess deaths among HIV-exposed uninfected infants (HEU) are a major contributor to under-5 mortality in Africa.  Antenatal maternal ART nearly eliminates the 
risk of mother-to-child transmission (MTCT), but its effect on health outcomes of HIV-uninfected infants is unknown.  We examined the effect of maternal ART and risk of HEU 
infant hospitalization and/or death by 6 months of age.
Methods: We pooled data from 2 randomized trials and 2 observational studies that enrolled HIV-infected mothers and their infants from four sites in Botswana from 2001 to 
2012. Studies utilized harmonized covariate and endpoint assessments.  Analysis excluded HIV-infected infants and stillbirths. Feeding method at maternity discharge defined 
exposure to formula/mixed or exclusive breastfeeding.  Infants born to mothers who continued or initiated ART during pregnancy were considered ART exposed. We developed 
a Cox marginal structural model to estimate the causal effect of maternal ART. Inverse probability weights were used to adjust for maternal age, antenatal CD4 cell count, 
socioeconomic status, year of delivery, and participation in a randomized trial or observational study. 
Results: Following exclusion of 109 HIV-infected infants, 2665 HIV-EU infants were analyzed including 1460 (54.8%) exposed to maternal ART and 1205 (45.2%) exposed to 
maternal zidovudine or no antenatal antiretrovirals. Most (85.6%) maternal ART was initiated in pregnancy. Median maternal CD4 was lower for ART-exposed infants (354 cells/
μL, IQR 219-497) than ART-unexposed (390 cells/μL, IQR 279-538), p<0.001. The majority (62.5%) of infants were breastfed. A total of 291 (10.9%) infants were hospitalized or 
died—152 ART-exposed (10.4%) and 139 ART-unexposed (11.5%). Ninety-eight infants died (3.7%)— 52 ART-exposed (3.6%) and 46 ART-unexposed (3.8%). In adjusted analyses, 
no effect of maternal ART was detected on rate of hospitalization or death (HR 1.01, 95%CI 0.65-1.56) or mortality (HR 0.98, 95%CI 0.56-1.71). The effect of maternal ART on HEU 
mortality appeared to be different between breastfed and formula fed infants, although did not reach significance (P=0.075 for interaction)—breastfeeding was protective 
among ART-unexposed infants (HR 0.40, 95%CI 0.17-0.93) but not among ART-exposed infants (HR 1.23, 95%CI 0.50-3.00).
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Conclusions: Expanding ART for prevention of MTCT is not expected to also improve excess mortality among HEU infants.  New strategies are urgently needed to mitigate 
mortality among this large vulnerable group.

 

806  Recombination Elevates HIV-1 Evolution Following Mother-to-Child Transmission 
Mohan Somasundaran1; Keri Sanborn1; Katherine Luzuriaga1; Thomas Leitner2  
1Univ of Massachusetts Med Sch, Worcester, MA, USA; 2Los Alamos Natl Lab, Los Alamos, NM, USA 
Background: Available data suggest that single HIV-1 variants are transmitted through mother-to-child transmission (MTCT); such analyses have often used samples from a 
single time point, which may detect only the most replication competent variant at that time point, even when other forms may have been transmitted. Such forms may have 
a replication advantage later in infection, and may thus be detected in follow-up samples. Because HIV-1 frequently recombines, however, phylogenetic analyses that ignore 
recombination may miss transmission of multiple forms if they recombine after transmission. The effect of recombination on viral evolution in HIV-1-infected children has not been 
well defined and warrants analysis of longitudinal samples.
Methods: We analyzed full-length env sequences after single genome amplification from the plasma of 4 subtype B HIV-1 infected women (11—67 env clones from 1 time point 
within a month prior to delivery) and their non-breastfed intrapartum infected children (3-6 longitudinal time points per child starting at the time of HIV-1 diagnosis). To address 
the potential effects of recombination, we used a recently developed hierarchical recombination detection method based on the pairwise homoplasy index (PHI)-test.
Results: Recombination was widespread, occurring in 9—67% of the maternal sequences and in 25—60% of the child sequences. In the child, recombination only occurred 
between variants that had evolved after transmission; there was no evidence for the recombination of multiple transmitted forms, even in one case where 2 maternal HIV-1 
forms were transmitted. We also found evidence for changing effective evolutionary rates of HIV-1 following MTCT, with the highest rates measured in the early years following 
transmission. Recombination generally inflated the early evolutionary rates, suggesting that it may facilitate adaptation following transmission.
Conclusions: Following a transmission bottleneck, the establishment of HIV-1 infection in newborns involves evolutionary dynamics with abundant recombination that elevates 
the early effective evolutionary rates. Early evolutionary effects of recombination and other selective pressures may facilitate adaptation.

807  Infant CD4+ T Cells Have a Distinct Immunophenotype by Single Cell Analysis 
Pamela Lincez; Fan Li; Kyle J. Nakamura; David Lee; Nicole H. Tobin; Grace M. Aldrovandi  
Children’s Hosp of Los Angeles, Los Angeles, CA, USA 
Background: The establishment and persistence of HIV reservoirs in memory CD4+ T cell subsets (central memory (TCM), transitional memory (TTM), effector memory (TEM) and 
stem cell memory (TSCM)) and to a lesser extent in naïve T-cells (TN) limits the effectiveness of antiretroviral therapy (ART) and the potential for an HIV cure. Compared to adults, 
infants harbor a greater number of circulating CD4+ T cells with a markedly different T-cell subset distribution. Discrepancies in T-cell activation, differentiation propensity and HIV 
permissibility have also been described for infant cells. Determining the relative proportion of memory T cell subsets and their transcriptional activity at the single cell level may 
help uncover potential mechanisms driving HIV pathogenesis.
Methods: Memory and naive CD4+ T-cell subsets (TCM, TTM, TEM, TSCM and TN) were isolated from single cell suspensions of unstimulated, HIV-unexposed cord blood mononuclear 
cells (CBMCs) and peripheral blood mononuclear cells (PBMCs), stained with classical activation markers and sorted by flow cytometry. Differential gene expression was compared 
on flow cytometry sorted naïve CD4+ CD45RA+ CCR7+ CD27+ T cells from CBMCs and PBMCs using single cell RNA sequencing.
Results: The distribution of CD4+ T-cell subsets from CBMCs compared to PBMCs was consistent with previous observations, where TN dominate CD4+ T cells in CBMCs (TN, 90%, 
TCM, 1.1%) but are decreased (TN, 40%, TCM, 22%) in PBMCs. At the single cell level, RNA sequencing on TN from CBMCs and PBMCs revealed distinct transcriptional phenotypes. 
Principal component analysis showed the segregation of TN from CBMC versus those from PBMC. 302 genes were differentially expressed (using ‘monocle’ software package 
(v1.2.0, R version 3.2.1, p-value cutoff of 0.1), including several genes involved in T cell activation and characteristic of fetal CD4+ T cells (RGS1, CD69, TNFAIP3, JUND, KLF6). Notably, 
changes in genes that influence the propensity of CD4+ T cells to differentiate into Th17 or regulatory T cells (IL-23R, RGS1, TNFAIP3) and genes that influence HIV pathogenesis 
(IL-32, PLCG1) were observed.
Conclusions: Infant immune cells have a distinct immunophenotype at the transcriptome and cellular level. Understanding the transcriptional and immune mechanisms that 
support the seeding and proliferation of infected cell types in which viral reservoirs reside, may help determine potential targets and provide insight into both an infant and adult 
HIV cure.

808  Duration of Tenofovir Exposure in Utero and Linear Growth in the First Year of Life 
Stanzi M. le Roux1; Jennifer Jao2; Kirsty Brittain3; Tamsin Phillips3; Agnes Ronan3; Olawaseun A. Olatunbosun3; Allison Zerbe4; Elaine J. Abrams5; Landon Myer3  
1Sch of PH & Family Med, Univ of Cape Town, Cape Town, South Africa; 2Icahn Sch of Med at Mount Sinai, New York, NY, USA; 3Univ of Cape Town, Cape Town, South Africa; 4ICAP at Columbia 
Univ, New York, NY, USA; 5ICAP, Columbia Univ Mailman Sch of PH, New York, NY, USA 
Background: Tenofovir disoproxil fumarate (TDF) is widely used as part of first-line antiretroviral therapy (ART) in pregnancy globally, but there are concerns that TDF may impair 
bone growth in children. Data on the effect of TDF exposure in utero on growth are mixed, with few insights from sub-Saharan Africa. We examined the association between 
duration of  TDF exposure in utero  and linear growth in HIV-exposed infants.
Methods: We recruited pregnant women initiating TDF (+emtricitabine +efavirenz) at primary care services in Cape Town, South Africa and followed breastfeeding mother-
infant pairs through 12 months postpartum. Timing of antenatal ART initiation and birth length were abstracted from clinical records. Infant length was measured at 6, 12, 24, 
36 and 48 weeks (wks) of age with a recumbent stadiometer. Analyses used length-for-age z-scores (LAZ) based on Intergrowth-21 and World Health Organization reference 
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standards for birth and postnatal measures respectively, with correction for prematurity. Mixed effects linear models were used to examine the association between duration of in 
utero TDF exposure and infant LAZ over time.

Results: In 464 mother-infant pairs (median CD4 at ART initiation, 346 cells/µL), the median duration of TDF exposure was 16.7 wks (interquartile range 11-22) with 31%, 44% 
and 25% of infants exposed to <12, 12-22 and >22 wks of TDF respectively. Longer duration of TDF exposure in utero was associated with higher maternal socioeconomic status 
(SES) but not with baseline maternal age, CD4 cell count or HIV viral load. Infants with >22 wks of exposure were breastfed for shorter than those with 12-22 and <12 wks exposure 
(median duration 3, 5 and 6 months respectively). Median LAZ were slightly higher than the expected mean at birth, and slightly below thereafter, but did not vary by duration of 
TDF exposure at any time point (Figure). In the final model predicting LAZ over time, maternal height was strongly associated with LAZ (β=0.02 per cm increment, 95% confidence 
interval, CI: 0.01,0.04), but there was no association with duration of TDF exposure in utero: β for >22 vs <12 wks, 0.11 (95% CI: -0.25,0.47); β for 12-22 vs <12 wks, -0.03 (95% CI: 
-0.28,0.22). Results were unchanged after adjustment for breastfeeding duration, maternal CD4 cell count, HIV viral load and SES.
Conclusions: These data find no evidence for an association between duration of TDF exposure in utero and linear growth in infancy. 

809  Severe Respiratory Infections in HIV-Exposed Uninfected Infants: Serologic Analysis 
Adriana Weinberg1; Marissa Mussi-Pinhata2; Qilu Yu3; Rachel Cohen3; Volia Almeida2; Fabiana Amaral2; Laura Freimanis3; Jennifer S. Read4; George K. Siberry5; for the NISDI, LILAC and 
CIRAI Study Teams  
1Univ of Colorado, Denver, CO, USA; 2Univ of Sao Paulo, Sao Paulo, Brazil; 3Westat, Inc., Rockville, MD, USA; 4Univ of California San Francisco, San Francisco, CA, USA; 5Eunice Kennedy Shriver 
NICHD, Bethesda, MD, USA 
Background: HIV-exposed uninfected (HEU) infants have increased rates of severe lower respiratory tract infection (LRTI), sepsis, hospitalization and death. We examined the 
incidence of LRTI in HEU according to maternal antibody transfer and infant antibody production.
Methods: We enrolled 247 HEU and 88 HIV-unexposed uninfected (HUU) Brazilian infant/mother pairs, including 107 HEU and 16 HUU with LRTI in the first 6 months of life. 
Antibodies to the following agents were measured by ELISA: respiratory syncytial virus (RSV) and pneumococcus (PNC) 1, 5, 6, 14 in mothers (delivery) and infants (0, 6 months); 
influenza A (Flu) and parainfluenza viruses (PIV) 1, 2, 3 (infants 0, 6 months); tetanus toxoid (infants 6 months).
Results: Compared to HUU, HEU infants had lower antibody levels at birth for all respiratory agents (p<0.0001), although maternal antibodies to PNC and RSV did not differ by HIV 
status. Transplacental transfer of maternal antibodies was lower for RSV in HEU vs. HUU (mean±SD ratios=1.3±3.5 vs. 1.8±0.8; p=0.05). Infant: mother PNC antibody ratios were 
<1 in both HEU and HUU, but the differences between HEU and HUU were  not statistically significant. Compared to mothers of LRTI-, those of LRTI+ HEU had higher antibody levels 
to PNC 1 and 6 and those of LRTI+ HUU to PNC 5 and 14 (p≤0.04). Flu, PIV, RSV and PNC antibodies at birth were similar in LRTI+ vs. LRTI- HEU or HUU, except for higher PNC 5 and 
14 levels in LRTI+ vs. LRTI- HUU (p≤0.05). At 6 months, HEU and HUU had similar antibody responses to tetanus vaccine regardless of LRTI status. After controlling for birth levels, 
HEU had lower RSV (p<0.001), higher PIV 1, 2, 3 (p≤0.001) and similar Flu antibodies (p=0.11) compared with HUU at 6 months. At 6 months, LRTI+ HEU had higher anti-RSV 
antibody levels (p=0.08) and rates of seroconversion to ≥1, 2 or 3 paramyxoviruses (p=0.05, 0.02 and 0.06, respectively) than LRTI- HEU.
Conclusions: The incidence of LRTI in HEU infants correlated with the frequency of paramyxovirus infections, but not with low levels of transferred maternal antibodies or with 
infant failure to make antibodies in response to infections or vaccines. The higher maternal PNC antibody levels in LRTI+ vs. LRTI- infants suggested that mothers of LRTI+ infants 
had higher rates of PNC infection and/or carriage increasing infant exposure to PNC and possibly contributing to LRTI morbidity. Collectively, our data suggest that environmental 
factors and innate and/or cell-mediated immune defects predispose HEU to LRTI.

810  Similar HIV Protection From ZDV vs NVP Prophylaxis in Formula-Fed Infants in Botswana 
Kathleen Powis1; Shahin Lockman2; Gbolahan Ajibola3; Kara Bennett4; Jean Leidner5; Michael Hughes6; Sikhulile Moyo3; Erik van Widenfelt3; Joseph Makhema3; Roger L. Shapiro6  
1Massachusetts General Hosp, Boston, MA, USA; 2Brigham and Women’s Hosp, Harvard Med Sch, Boston, MA, USA; 3Botswana Harvard AIDS Inst Partnership, Gaborone, Botswana; 4Bennett 
Statistical Consulting, Inc., Ballston Lake, NY, USA; 5Goodtables Consulting, Oklahoma, OK, USA; 6Harvard Sch of PH, Boston, MA, USA
Background: The World Health Organization recommends that HIV-exposed formula fed infants receive prophylactic zidovudine (ZDV) or nevirapine (NVP) from birth for 4-6 
weeks for prevention of mother-to-child HIV transmission (PMTCT).  No studies have evaluated the health consequences of ZDV vs NVP prophylaxis in formula fed HIV-exposed 
infants.
Methods: We analyzed data from the Mpepu study in Botswana, which evaluated infant cotrimoxazole vs. placebo among HIV exposed uninfected (HEU) children. Infant post-
exposure prophylaxis for PMTCT changed during the course of the study: single dose of NVP (sdNVP) followed by ZDV was used from May 2011-Jan 2013, and either this regimen 
or extended NVP (without ZDV) was used after Jan 2013. Mpepu data for formula-fed, full-term (≥37 weeks gestation) infants without growth restriction (birthweight ≥ 2500 
grams) were included to reduce study-specific sources of bias, and analyses were limited to those initiating ZDV or NVP ≤ 72 hours from birth with a documented ZDV or NVP 25-35 
day course.  Incidence of intrapartum mother-to-child HIV transmission (MTCT) and first occurrence of anemia or neutropenia in the first 6 months of life using Division of AIDS 
grade 3 and 4 criteria were compared using Fisher’s exact tests.
Results: Of 3164 infants born in the Mpepu Study, 1365 (43%) met inclusion criteria: 687 (50%) received ZDV (86% of ZDV-treated infants were born prior to 2013) and 678 (50%) 
received NVP. The most common reasons for infant exclusion included AZT or NVP prophylaxis variation, preterm or growth restricted infants, and breastfeeding. Most mothers 
received 3-drug antiretroviral treatment (ART) in pregnancy (74% in the ZDV group, and 95% in the NVP group). Of 1362 infants with documented negative HIV DNA PCR prior to a 
2nd PCR test between 14 to 34 days of life, 4 infants were confirmed HIV-infected on their 2nd HIV DNA PCR test: 2 (0.3%) of ZDV recipients and 2 (0.3%) of NVP recipients (p=1.0). 
Anemia occurred in 19 (2.8%) ZDV recipients vs 13 (1.9%) NVP recipients (p=0.37), and neutropenia occurred in 32 (4.7%) ZDV recipients vs 25 (3.7%) NVP recipients (p=0.41).
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Conclusions: Among formula fed infants in the Mpepu Study, an infant prophylactic regimen of either sdNVP/ZDV or NVP were similarly efficacious in achieving low peripartum 
transmission in the setting of extensive maternal ART use through delivery. Infant ZDV vs. NVP did not result in significant differences in hematologic events in the first 6 months of 
life.    

811  Risk of Cancer in Children Exposed to Didanosine in Utero 
Mira Hleyhel1; Stéphanie Goujon2; Roland Tubiana3; Catherine Dollfus4; Albert Faye5; Laurent Mandelbrot6; Jacqueline Clavel2; Josiane Warszawski1; Stéphane Blanche7; for the ANRS 
CO1/CO11-EPF French Perinatal Cohort Study Group  
1CESP, INSERM U1018, Le Kremlin-Bicêtre, France; 2INSERM, UMR 1153, Villejuif, France; 3Sorbonne Univs, Paris, France; 4Hosp Trousseau, Assistance Publique-Hôpitaux de Paris, Paris, France; 
5Univ Diderot Paris 7, Sorbonne Paris-Cité, Paris, France; 6Hosp Louis Mourier, Colombes, France; 7Hosp Necker Enfants Malades, Paris, France 
Background: Antiretroviral treatment during pregnancy has been effective in reducing perinatal HIV transmission. Some nucleos(t)ide reverse transcriptase inhibitors (NRTIs) 
display genotoxicity in vitro so we evaluated the incidence of cancer among children exposed to NRTIs in utero between 1990 and 2014 in the ANRS French Perinatal Cohort (EPF).
Methods: We updated the evaluation of cancer incidence among children exposed to NRTIs in the cohort by cross checking with the French national cancer registry. Associations 
between cancer risk and exposure to the various NRTIs were evaluated by univariate survival analysis and Cox proportional hazard models. Standardized incidence ratios (SIR) were 
used to compare risks with those for the general population.
Results: Twenty-one cancers were identified in 15,163 children (median age: 9.9 years [interquartile range (IQR): 5.8-14.2]) exposed to at least one NRTI in utero between 1990 
and 2014. Five children were exposed to zidovudine monotherapy, and 15 to various combinations, seven including didanosine. Didanosine was included in only 10% of the 
prescriptions but was associated with one third of the cancers. Compared with the 2281 children exposed to zidovudine monotherapy, the risk of cancer was higher in the 1461 
children exposed to combinations including didanosine (adjusted HR = 3.0 [0.9-9.8]), but similar for all other NRTI combinations. The risk was specifically higher in children 
exposed during the first trimester, than never exposed, to didanosine (HR=5.5 [2.1-14.4]); it was not significantly associated with second or third trimester exposure to didanosine 
(HR=1.6 [0.2-12.2]).
Overall, the total number of cases was not significantly different from that expected for the general population (SIR = 0.8 [0.47-1.24]), but among those exposed to didanosine it 
was twice that expected (SIR = 2.5 [1.01-5.19]). Three cases of pineoblastoma, a very rare cancer, were observed, whereas 0.03 were expected; two of these cases were associated 
with didanosine exposure.
Conclusions: There are strong arguments to suggest that didanosine displays transplacental oncogenicity. Although these findings cannot be extrapolated to other NRTIs, they 
stress the need for comprehensive evaluation of the transplacental genotoxicity of this class of antiretrovirals.

812 Elevated Mitochondrial DNA Content in HIV-Exposed Uninfected Children With Autism 
Matthew Budd1; Lindy Samson2; Jennifer Bowes2; Kristina Calli1; Suzanne Lewis1; Hélène Côté1; Jason Brophy2; for the CIHR Team in Cellular Aging and HIV Comorbidities in Women 
and Children (CARMA)  
1Univ of British Columbia, Vancouver, BC, Canada; 2Children’s Hosp of Eastern Ontario, Ottawa, ON, Canada 
Background: Recently, a Canadian pediatric HIV program reported a high prevalence of autism spectrum disorder (ASD) among HIV-exposed uninfected (HEU) children. Many 
of these children are enrolled in the prospective Children & Women AntiRetrovirals & Markers of Aging (CARMA) cohort. Of all 296 HEU children in CARMA, 16 have a diagnosis of 
ASD. Four more are strongly suspected and are undergoing formal assessments. This represents an ASD prevalence (5.4%) >4-fold higher than the North American population 
estimate of 1.47%. In addition to genetic predisposition, it is postulated that ASD may also be associated with maternal infections in pregnancy and mitochondrial dysfunction. 
Increased blood mitochondrial DNA (mtDNA) content, which may indicate mitochondrial dysfunction, has been observed in HEU children with perinatal exposure to combination 
antiretroviral therapy (cART). This study analysed mtDNA content in HEU children with and without ASD, as well as HIV-unexposed uninfected (HUU) children with and without 
ASD.
Methods: CARMA HEU children with confirmed ASD (HEU+ASD, n=16) aged 2-16 years were matched 1:3 on age, sex, and ethnicity with CARMA HEU children without ASD 
(n=48); and 1:3 on age and sex with HUU children with ASD taking part in the BC Autism Spectrum Interdisciplinary Research (ASPIRE) program (n=48). A fourth group included 
HUU anonymous controls (n=48) age- and sex-matched 3:1 to the HEU+ASD group, and 10 age- and sex-matched ASPIRE controls (n=58 HUUs total). Leukocyte mtDNA content 
(mtDNA/nDNA ratio) was measured via monochrome multiplex qPCR, and specimens were randomized and blinded to account for inter-assay variability. Comparisons between 
groups were performed using the Mann-Whitney U test or unpaired t-test.
Results: Among the 16 HEU+ASD children, 15 had received approximately 6 weeks of AZT prophylaxis and 13 were exposed to cART in utero. Between-group comparisons are 
shown in Figure 1. 
Conclusions: HEU children have significantly elevated blood mtDNA levels compared to HUU controls, and HEU+ASD children have higher mtDNA than all other groups. It is 
unclear if this effect is modulated by exposure to cART or HIV. This finding is consistent with previous studies in younger HEU children, which suggested the increase may be a 
compensatory mechanism in response to mitochondrial dysfunction. This study suggests an association between mtDNA and both HEU and ASD status which may be cumulative 
and could help to explain the observed high ASD prevalence among HEU children.
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813  ARV Risk for Speech and Language Impairments in HEU Children at 3 and 5 Years 
Mabel L. Rice1; Jonathan S. Russell2; Toni Frederick3; Murli Purswani4; Paige L. Williams5; George K. Siberry6; Sean M. Redmond7; Howard J. Hoffman8; Tzy-Jyun Yao2; for the Pediatric 
HIV/AIDS Cohort Study (PHACS)  
1Univ of Kansas, Lawrence, KS, USA; 2Harvard Univ, Boston, MA, USA; 3Univ of Southern California, Los Angeles, CA, USA; 4Albert Einstein Coll of Med, Bronx, NY, USA; 5Harvard Sch of PH, 
Boston, MA, USA; 6Eunice Kennedy Shriver NICHD, Bethesda, MD, USA; 7Univ of Utah, Salt Lake City, UT, USA; 8Natl Inst on Deafness and Other Communication Disorders, Bethesda, MD, USA 
Background: Perinatally HIV-exposed but uninfected (PHEU) children have elevated risk of late language emergence at age 1 year, with possible links to in utero antiretroviral 
(ARV) exposure. This study investigated possible risks, including ARV exposure, for speech impairments (SI) and language impairments (LI) in monolingual PHEU children in the 
important preschool period. This is the first study of SI in PHEU children and the first to examine LI among PHEU children in this age range.
Methods: Speech and Language assessments were conducted as part of the PHACS Surveillance Monitoring of ART Toxicities (SMARTT) study at ages 3 (N= 238) and 5 (N = 465, of 
whom 145 were also tested at age 3) years. Domains of speech, overall language, vocabulary and grammar were assessed. SI/LI was defined as standardized score (SC) below the 
15th percentile and was subdivided into primary (PSI /PLI) (normal nonverbal IQ ≥85 without hearing loss) versus concomitant (CSI /CLI) (low nonverbal IQ or presence of hearing 
loss). Mean SCs among PHEU children were compared to population norms by t-test. Logistic regression models were used to estimate adjusted odds of SI and LI for different ARV 
exposures, controlling for confounding variables.
Results: PHEU children had lower SCs compared to population norms (PN) at ages 3 for vocabulary (mean SC = 94.4, 95% CI: 92.4, 96.4; PN = 100) and 5 years for overall language 
(mSC = 90.4, CI: 89.1, 91.8; PN = 100), vocabulary (mSC = 9.4, CI: 9.2, 9.7; PN = 10) and grammar (mSC=8.4, CI: 8.1, 8.6; PN = 10), but did not underperform on the speech 
assessment at either age. Risk factors included male sex, black race, and other socioeconomic measures, although these varied somewhat by age group, primary vs. concomitant 
group, and by the particular speech or language measure. Adjusted logistic regression models revealed possible protective effects as well as increased risk for specific ARVs, 
including tenofovir at age 3 and both didanosine and zidovudine at age 5 (see table).
Conclusions: In the preschool period, risk for LI was higher among older children. There was no indication of overall increased risk for SI. Outcomes with in utero ARV exposure 
depended on the child’s age, whether SI/LI was accompanied by other impairments (PSI/PLI vs CSI/CLI), and the dimensions of speech and language outcomes. Both protection and 
increased risk were seen with specific ARV exposures.

	  
 

814  Longitudinal Evaluation of Language Impairment in Perinatally HIV Exposed Adolescents 
Sean M. Redmond1; Tzy-Jyun Yao2; Jonathan S. Russell2; Mabel L. Rice3; Howard J. Hoffman4; George K. Siberry5; Paige L. Williams6; for the Pediatric HIV/AIDS Cohort Study (PHACS) 
Team.  
1Univ of Utah, Salt Lake City, UT, USA; 2Harvard Univ, Boston, MA, USA; 3Univ of Kansas, Lawrence, KS, USA; 4Natl Inst on Deafness and Other Communication Disorders, Bethesda, MD, USA; 
5Eunice Kennedy Shriver NICHD, Bethesda, MD, USA; 6Harvard Sch of PH, Boston, MA, USA 
Background: We previously documented  a significantly higher prevalence (relative to comparable communities) of both primary language impairment (PLI) and language 
impairment concomitant with hearing/cognitive impairments (CLI) in perinatally HIV-infected (PHIV) and perinatally HIV-exposed uninfected (PHEU) participants (age range: 
7-17y) from the Adolescent Master Protocol (AMP), a component of PHACS. This analysis describes longitudinal outcomes of this cohort to determine the persistence of PLI and CLI 
and associations with antiretroviral (ARV) treatment, disease status, and other risk factors.
Methods: The Clinical Evaluation of Language Fundamentals (CELF-4) was repeated on AMP participants 18 months after their baseline assessment. General linear regression 
models were utilized to identify independent predictors of change in standardized score (SC). The sample was also split by baseline status to LI (SC<85) and no LI (SC≥85), and 
separate logistic regression analyses were used to identify factors associated with the resolution or development of LI.
Results: Complete language data at both time points were available on 319 participants (mean baseline age=12y, 80% black, 9% Hispanic). Among these, 112 (35%) had LI at 
baseline. Overall, SCs for the study population were highly stable and changes were similar in PHIV (n=212) and PHEU (n=107) participants. Family history of language delays/
learning difficulties had a negative association with SC change after controlling for demographic and socioeconomic factors and baseline LI status (coefficient=-3.35, 95% CI: 
-5.83, -0.88). Among the PHIV group, being on combination antiretroviral treatment (cART) (4.50, CI: 0.31, 8.69) and high CD4 count (>350 cells/mm3) (4.61, CI: 0.48, 8.74) at 
baseline were associated with a higher mean SC change. Over the follow-up period, initial LI was persistent in the majority of cases (78%) and 21 new cases of LI occurred (10%). No 
significant risk factors for either developing or resolving LI were found among combined PHIV and PHEU after adjusting for demographics and baseline SC. Among PHIV, not being 
on cART at baseline was associated with lower odds of LI resolution (adj. Odds Ratio<0.01, CI: <0.01, 0.61) after controlling for demographics and baseline SC
Conclusions: Perinatally HIV exposed youth with LI are at risk for persistent LI, irrespective of infection status. Risk factors for declining scores included family history and–for 
PHIV–not receiving cART and low CD4 count.

815  Nevirapine (NVP) Concentrations in HIV-Infected Newborns Receiving Therapeutic Dosing 
Edmund Capparelli1; Kenneth Maswabi2; Steven Rossi1; Muchaneta Bhondai2; Sikhulile Moyo2; Patrick Jean-Philippe3; Michael Hughes4; Mathias Lichterfeld5; Daniel Kuritzkes6; Roger 
L. Shapiro4  
1Univ of California San Diego, San Diego, CA, USA; 2Botswana Harvard AIDS Inst Partnership, Gaborone, Botswana; 3Henry M. Jackson Fndn for the Advancement of Military Med, Inc, 
Rockville, MD, USA; 4Harvard Sch of PH, Boston, MA, USA; 5Ragon Inst of MGH, MIT, and Harvard, Cambridge, MA, USA; 6Harvard Med Sch, Boston, MA, USA 
Background: Very early antiretroviral treatment (ART) initiation in HIV infected newborns may limit the seeding of viral reservoirs and maintain immune responses, but few 
antiretroviral agents are approved for use in newborns. Prophylactic NVP dosing is well established, but the appropriate NVP dose for treatment, which requires higher NVP levels 
than prophylaxis, is still unknown.  While NVP is well absorbed in infants, its auto-induction, maturation and polymorphisms in its metabolism all complicate prediction of NVP 
treatment dosing in newborns.  A very early treatment study in Botswana (BHP-074) was recently initiated using a NVP treatment dose of 6mg/kg BID for the first few weeks. Early 
objectives of this study are to determine NVP safety using 6mg/kg BID and if newborns achieve therapeutic levels with this dose.
Methods: HIV-infected infants born at >35 weeks gestation and >2 kg were enrolled in the early treatment protocol and had pre-dose plasma pharmacokinetic (PK) samples 
collected at Weeks 1 and 2.  Participants received NVP 6mg/kg BID in combination with lamivudine (3TC) 2mg/kg BID and zidovudine (ZDV) 4mg/kg BID until 2 weeks of age (or 
40 weeks gestational age equivalent, whichever later). Samples were analyzed for NVP and 3TC by High Performance Liquid Chromatography (HPLC).  Drug concentrations were 
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compared to typical concentrations seen in adults receiving 200 mg NVP BID and 150 mg 3TC BID and the frequency of therapeutic NVP troughs (>3 mcg/mL) determined. Data are 
presented as mean (range).
Results: Six infants born at GA 37 (35-39), starting therapy at age 2.8 (1-5) days and weighing 3.12 (2.30-3.50) kg were evaluated.  All infants experienced a reduction in HIV RNA 
and none had any adverse events considered related to ART during the first month of life.  One participant was non-adherent at Week 2 with NVP and 3TC levels that were below 
the limit of quantitation (BLQ).  Excluding the BLQ result, NVP levels averaged 5.10 (1.74-10.95) mcg/mL, and 3TC levels averaged 195 (114-368) ng/mL, obtained 14.2 (13.1-16.8) hrs 
after the prior dose (Figure 1). At Week 2, all NVP levels in adherent subjects were 3-11 mcg/mL.
Conclusions: Therapeutic, but not excessive, NVP levels are achieved in term infants receiving 6mg/kg BID during the first weeks of life.  This dose appears to be well tolerated and 
should be utilized for very early treatment initiation in term and near term infants.

 

816  IMPAACT 1093: Dolutegravir in 6- to 12-Year-Old HIV-Infected Children: 48-Week Results 
Andrew Wiznia1; Carmelita Alvero2; Terry  Fenton3; Kathleen George4; Ellen Townley5; Rohan Hazra6; Bobbie Graham7; Annie Buchanan8; Cindy Vavro9; Rolando Viani10; for the IMPAACT 
P1093 Study Group 
1Albert Einstein Coll of Med, Bronx, NY, USA; 2Harvard Sch of PH, Boston, MA, USA; 3SDAC, Harvard Sch of PH, Boston, MA, USA; 4IMPAACT Operations, Durham, NC, USA; 5NIH, Rockville, MD, 
USA; 6Eunice Kennedy Shriver NICHD, Bethesda, MD, USA; 7Frontier Sci & Tech Rsr Fndn, Inc, Buffalo, NY, USA; 8GSK, Research Triangle Park, NC, USA; 9ViiV Hlthcare, Research Triangle Park, NC, 
USA; 10Univ of California San Diego, San Diego, CA, USA 
Background: IMPAACT P1093 is an ongoing Phase I/II multicenter, open-label, pharmacokinetic (PK), safety, dose finding study of dolutegravir (DTG) plus optimized background 
regimen (OBR) in children and adolescents in age defined cohorts. The pediatric weight band dosing of ~1 mg/kg once a day in adolescents achieved PK exposure comparable to 
those observed at 50 mg once daily in adults.
Methods: Cohort IIA enrolled HIV infected treatment experienced, integrase naive children >6 to <12 years of age with an HIV RNA of ≥1000 copies/mL (c/mL) into Stage 1 
(intensive PK) or Stage 2 (no PK, safety and efficacy). In Stage 1, DTG was added to a stable, failing ARV regimen, with OBR optimization after intensive PK (~Day 5-10); in Stage 2, 
DTG and OBR at study entry. Safety, tolerability, CD4 cell count and HIV-1 RNA were evaluated at Week 48,a primary objective. Virologic success was defined as achieving an HIV-1 
RNA <400 c/mL by Week 48 based on the FDA snapshot algorithm and HIV-1 RNA <50 c/mL as a secondary outcome.
Results: Twenty three children (Stage 1, n=11; Stage 2, n=12) were enrolled and 21 (91.3%) completed the 48 week study visit. Demographics were as follows: 70% (16/23) male; 
52% (12/23) African American, 17% (4/23) Caucasian; 26% (6/23) were of Hispanic ethnicity. Median age (range) was 10 yrs (6, 11) and median weight (range) was 30.0 kg (18, 54). 
Median (IQR) baseline CD4+ cell count and % were 645 cells/mm3 (466, 732) and 24% (14.3%, 28.7%), respectively. Median (IQR) baseline HIV-1 RNA log10 was 5.0 log10 c/mL (4.5, 
5.5). DTG weight band target dose was 1 mg/kg, (# participants/dose (mg)) distribution as follows: 1 (70); 5 (50); 6 (35); 8 (25). Virologic success (wk 48): HIV RNA < 400 c/mL was 
achieved in 78.3 % (18/23); 95% CI: (56.3 % to 92.5%); HIV <50 c/m achieved in 73.9% (17/23); 95% CI: (51.6% to 89.8%).  Median (IQR) gain in CD4 cell count and % at Week 48 was 
387 cells/mm3 (49, 575) and 9% (7 14), respectively. DTG was well tolerated; none of the four Grade 3 clinical adverse events nor three Grade 3 laboratory events were study drug 
related.  Two subjects went off study: one for virologic failure, and one moved and was lost to follow-up.  There were no Grade 4 AEs, SAEs or discontinuations due to AEs.
Conclusions: DTG plus OBR was safe, well tolerated and provided virologic efficacy through week 48 in HIV infected children 6-12 years of age. 

817  Safety and Efficacy of E/C/F/TAF in HIV-1 Infected Treatment-Naïve Adolescents 
Aditya Gaur1; Hilda Kizito2; Rana Chakraborty3; Jagmohan Batra4; Pope Kosalaraksa5; Wicharn Luesomboon6; Yongwu Shao7; Devi SenGupta7; Martin S. Rhee7; Erin Quirk7  
1St Jude Children’s Rsr Hosp, Memphis, TN, USA; 2Joint Clinical Rsr Cntr, Kampala, Uganda; 3Emory Univ, Atlanta, GA, USA; 4Miller Children’s Hosp, Long Beach, CA, USA; 5Khon Kaen Univ, Khon 
Kaen, Thailand; 6Queen Savang Vadhana Memorial Hosp, Chon Buri, Thailand; 7Gilead Scis, Inc, Foster City, CA, USA 
Background: A subset of Tenofovir DF (TDF) recipients may have renal and bone toxicities. Tenofovir alafenamide (TAF), a novel prodrug of tenofovir shows 91% lower plasma 
tenofovir levels compared to TDF. In phase 3 adult studies, a single tablet regimen of elvitegravir 150mg, cobicistat 150mg, emtricitabine 200mg and TAF 10mg (E/C/F/TAF) was 
highly efficacious and well-tolerated, with improved renal and bone safety profiles as compared to TDF-containing regimens. We previously reported favorable pharmacokinetics 
of E/C/F/TAF in HIV-1 infected treatment-naïve adolescents through Week 24 and now report the safety and efficacy through the preplanned secondary efficacy endpoint at 48 
weeks.
Methods: Treatment-naïve adolescents (12 to <18 years) with CD4 > 100 cells/mm3, weighing ≥35 kg received open-label E/C/F/TAF for 48 weeks. The primary efficacy endpoint 
was virologic success (HIV-1 RNA <50 c/mL) at Week 24 using the snapshot algorithm. Bone mineral density (BMD) was measured by dual-energy X-ray absorptiometry.
Results: 50 adolescents enrolled and two discontinued prior to Week 48. At Week 48, 46/50 (92%) had HIV-1 RNA < 50 copies/mL.  The mean (SD) increase in CD4 cell count was 
224 (170) cells/μL. No subject developed antiretroviral resistance. The most commonly reported adverse events (AEs) were mild/moderate and unrelated to study treatment. 
No subjects discontinued study drug due to AE, and none had proximal renal tubulopathy. The median (Q1, Q3) change in serum creatinine (Cr) was +0.07 (0.02, 0.15) mg/dL, 
consistent with the inhibition of renal tubular Cr secretion by cobicistat. The median (Q1, Q3) percent change from baseline to week 48 in urine protein to Cr ratio, retinol binding 
protein to Cr ratio, and beta-2-microglobulin to Cr ratio were -27% (-55%, +19%), -22% (-46%, +22%), and -29% (-60%, -4%), respectively. The median (Q1, Q3) change in spine 
BMD was +3.3% (+0.8%, +7.1%) and that of total body less head (TBLH) BMD was +0.9% (-0.5%, +2.6%). The median (Q1, Q3) change in height-adjusted spine Z-score was -0.03 
(-0.16, +0.20) and that of TBLH Z-score was -0.09 (-0.3, +0.07). One subject had a ≥4% decrease in spine BMD from baseline, and none had a TBLH BMD decrease of ≥4%.
Conclusions: E/C/F/TAF is an effective first-line therapy and is well-tolerated with favorable renal and bone safety profiles in HIV-1 infected adolescents. These findings support 
further evaluation of E/C/F/TAF in younger HIV-1 infected pediatric patients.
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818  Pharmacokinetics, Safety, and Efficacy of Maraviroc in Pediatric Patients With R5 HIV 
Carlo Giaquinto1; Muthuhadini P. Mawela2; Kulkanya Chokephaibulkit3; Annie Fang4; Elna van der Ryst5; Srinivas Rao Valluri4; Manoli Vourvahis4; Rebecca Zhang-Roper6; Lynn 
McFadyen7; Jayvant Heera8 
1Univ of Padova, Padova, Italy; 2Sefako Makgatho Hlth Scis Univ, Pretoria, South Africa; 3Siriraj Hosp, Mahidol Univ, Bangkok, Thailand; 4Pfizer, Inc, New York, NY, USA; 5Pfizer Inc, The Rsr 
Network, Sandwich, UK; 6GSK, Stockley Park, UK; 7Pfizer, Inc, Sandwich, UK; 8Pfizer, Inc, Groton, CT, USA 
Background: Maraviroc (MVC) is a CCR5 antagonist approved to treat adults infected with CCR5-tropic (R5) HIV-1. Study A4001031 was conducted to evaluate the 
pharmacokinetics (PK), safety and efficacy of MVC in treatment-experienced (TE) pediatric patients.
Methods: This is an open-label, two-stage (stage 1: dose-finding; stage 2: safety/efficacy), age-stratified, non-comparative, multicenter study to evaluate the PK, safety and 
efficacy of MVC plus optimized background therapy (OBT) in TE children infected with R5 HIV-1. A total of 103 participants were enrolled into one of four age/formulation cohorts 
(Table) and dosed twice daily. Initial doses were determined by body surface area (BSA) and OBT, based on interactions with MVC in adults. Dose adjustment and PK re-evaluation 
occurred if average concentrations (Cavg) at Week 2 were <100 ng/mL (stage 1).
Results: The majority of participants (90/103) included in the Week 48 primary analysis received OBT containing potent CYP3A4 inhibitors. The dosing strategy resulted in 49/50 
stage 1 participants rolling over into stage 2 achieving Cavg concentrations ≥100 ng/mL irrespective of age, BSA or OBT, and an exposure range similar to that seen in adults.  MVC 
was well-tolerated with a safety profile comparable to that of adults.  The majority of treatment-emergent adverse events (TEAEs) were of Grade 1 severity. There were no 
deaths. None of the Grade 3 or 4 TEAEs or serious adverse events was considered to be related to MVC. Fourteen subjects had Grade 3 or 4 laboratory abnormalities with Grade 3 
neutropenia the most common (n=8). All cohorts had a median decrease from baseline in HIV-1 RNA of >1 log10, while 67/103 subjects (65.0%) achieved HIV-1 RNA <400 copies/
mL using the FDA snapshot (MSDF) algorithm, and 49/103 (47.5%) achieved HIV-1 RNA <48 copies/ml. An increase from baseline in median CD4+ cell count and percentage was 
seen for all age-groups. A total of 23 (22.3%) patients experienced protocol-defined virologic failure with few instances of non-R5 tropism (n=5), MVC resistance (n=1) or clinically 
relevant resistance-associated mutations (n=3).
Conclusions: Participants achieved the target Cavg, with exposure ranges similar to that observed in adults. MVC’s safety profile in this population was comparable to that seen in 
adults with no new safety concerns identified. Virologic efficacy was comparable to what was reported in a similarly treatment-experienced adult population.  These data support 
dosing recommendations for TE patients 2-<18 years old.

 

819  Safety of Tenofovir on Bone Mineral Density in HIV-Infected Youths: A 10-Year Study 
Vania Giacomet1; Katia Maruca2; Paola Erba1; Maria Puzzovio2; Pilar Nannini3; Silvia Capelli2; Alessandro Ambrosi2; Gianvincenzo Zuccotti4; Stefano Mora2 
1Luigi Sacco Hosp, Univ of Milan, Milan, Italy; 2San Raffaele Scientific Inst, Milan, Italy; 3Univ of Milan, Milan, Italy; 4Ospedale Buzzi, Univ of Milan, Milan, Italy 
Background: HIV-infected adults receiving highly active antiretroviral therapy (HAART) containing  tenofovir DF (TDF) have decreased bone mineral density (BMD) 
measurements. Data in children are conflicting. The aim of this study was to assess the long-term safety of a TDF-containing HAART on BMD in a cohort of  pediatric patients.
Methods: This was a single-site, longitudinal, controlled, observational study. We enrolled 26 vertically HIV-infected Caucasian youths (13 girls), aged 4.9 to 17.9 years, with 
undetectable viral load, receiving HAART containing lamivudine, stavudine (d4T) and a protease inhibitor (PI). At enrollment, all subjects replaced d4T with TDF and PI with 
efavirenz (EFV). We measured BMD at the lumbar spine and in the whole skeleton by dual-energy x-ray absorptiometry yearly for 10 years. BMD measurements were compared to 
those obtained in 201 healthy youths (90 girls), aged 3 to 25 years. To investigate the natural patterns of the variables over the time, the trend of each variable observed on healthy 
subjects as function of age was analyzed fitting quantile regression models based on natural spline with knots chosen on quartiles. Analyses were performed by non-linear mixed 
effect regression models for longitudinal data
Results: During the study period, patients did not differ from healthy subjects in anthropometric measurements, and maintained HIV-RNA < 50 cp/ml and stable CD4+ count: 
mean values (range) at baseline vs 10-year were 842 (236-1518) and 854 (314-1526) cells/μL, respectively. The BMD regression curves of patients were significantly lower than 
those built for healthy subjects at the lumbar spine both when data were expressed as absolute values (P=0.017) or as z-scores (P=0.012) Similarly, BMD regression curves of the  
whole skeleton were significantly lower in patients (P<0.001 both for absolute values and z-scores). The difference between patients and control subjects did not change over 
time, and the longitudinal analyses did not show differences between patients and control subjects, thus indicating that bone mineral acquisition was not impaired.
Conclusions: Our long-term study on BMD measurements demonstrate that switching d4T to TDF and PI to EFV in HIV-infected youths, guarantees an optimal control of infection, 
does not normalize bone mineral density, but is not associated with a further impairment of bone mass

820  HIV Encephalopathy Despite Prolonged Viral Suppression With Slow Spontaneous Recovery 
Steve Innes; Barbara Laughton; Ronald van Toorn; Els Dobbels; Mark F. Cotton 
Stellenbosch Univ and Tygerberg Children’s Hosp, Cape Town, South Africa 
Background: Early antiretroviral therapy (ART) dramatically reduces risk of HIV encephalopathy (HIVE) in children. Neurological deterioration, despite successful viral suppression 
in blood, has previously been attributed to HIV relapse within the central nervous system, a known sanctuary site. We describe four children with new onset HIVE despite long-
standing viral suppression in blood and undetectable HIV DNA and RNA PCR in cerebrospinal fluid (CSF).
Methods: Four CHER (Children with HIV Early antiRetroviral therapy) trial participants were followed up clinically 3-monthly for 7 years. Blood HIV viral load and CD4 levels were 
measured at 6-12 monthly intervals. HIVE diagnosis required two of: (i) Acquired cortical motor deficit manifesting as pathological upper motor neuron (UMN) signs; (ii) Impaired 
brain growth manifesting as acquired microcephaly or generalized brain atrophy on imaging; (iii) Failure to attain or loss of developmental milestones.
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Results: The four infants initiated ART at 2, 2, 2 ½ and 15 months of age respectively and attained sustained viral suppression within 6 months. New-onset neuromotor 
deterioration was seen at 31, 16, 20 and 53 months of age respectively. Two developed simultaneous language delay at 16 and 20 months respectively. Extensive investigations 
revealed no alternative aetiology, including ultra-sensitive HIV DNA and RNA PCR on CSF tap performed at 38, 42, 34 and 68 months of age respectively. Magnetic Resonance 
Imaging revealed generalized cerebral atrophy with extensive periventricular and peritrigonal leukencephalopathy in one child; bilateral mild occipital periventricular 
hyperintensities in another; and no abnormalities in two children. Slow spontaneous recovery in gross motor and language development was observed over 6 months to 2 years 
despite no change in ART regimen (see figure). UMN signs resolved far more slowly over 3-5 years.
Conclusions: These are the first reported cases of HIVE despite sustained viral suppression in plasma from an early age and undetectable HIV in CSF. Virally-suppressed HIV-
infected children remain at risk for HIVE. Slow but complete neuromotor and language recovery is reassuring. 

 

821  A Diffusion Tensor Imaging and Neurocognitive Study of HIV-Infected Children 
Jacqueline Hoare1; J.P. Fouche1; Nicole Phillips1; John Joska1; Robert Paul2; Kirsten Donald1; Kevin Thomas1; Dan Stein1  
1Univ of Cape Town, Cape Town, South Africa; 2Missouri Inst of Mental Hlth, St. Louis, MO, USA 
Background: There are no diagnostic criteria for a spectrum of neurocognitive disorders (ND) secondary to HIV infection for children. 
Methods: A cross-sectional cohort study was initiated in Cape Town, in which 120 participants, including a HIV negative control group for comparison, completed clinical and 
neurocognitive assessments.  HIV infected children were either stable on antiretroviral treatment (ART) for a minimum of 6 months or ART naïve.  Neuroimaging was completed on 
105 children in the study. We compared 75 children vertically infected with HIV aged 6 to 16 years, including both children on ART and ART-naïve, with 30 matched controls using 
diffusion tensor imaging (DTI) measures.  We then used the detailed neurocognitive battery; an assessment of adaptive functioning and the American Academy of Neurology (AAN) 
system for diagnosing HIV associated neurocognitive disorder (HAND) in adults, to establish whether this system could detect a spectrum of ND in HIV infected children.
Results: When comparing HIV uninfected children to HIV infected children DTI found damaged neuronal microstructure in the HIV infected children. Significant associations 
were found between failing first line ART regimen, nutritional-hematological status, HIV-relevant clinical variables, cognitive functioning and white matter integrity in children 
stable on ART. Children with a clinical diagnosis of encephalopathy (HIVE) had greater white matter damage when compared to children without encephalopathy.  DTI also found 
significant myelin loss in ART naïve children when compared with ART treated children.  Using the AAN criteria for HAND we found that 45.35% of the HIV infected children had a 
ND. ART naïve slow progressors, who receive limited attention from heath care services, as they are thought to be ‘well’, were found to have neurocognitive impairment and white 
matter microstructural damage.  HIV infected children were also more likely to have impaired competence in various domains of functioning.
Conclusions: Despite the use of ART and improved virological control with immune reconstitution, there were still a significant percentage of children who were found to have ND.  
Our findings suggest that children on ART remain at risk for developing CNS disease, and that this risk extends to physically well slow progressors.  The HAND criteria designed for 
adults were able to identify children with functional cognitive impairments who don’t fit criteria for HIVE and would therefore not have been identified otherwise

822  Brain Volumes, HIV Disease Severity, and Substance Use in Perinatally Infected Youth 
Paige L. Williams1; Yanling Huo1; Shirlene D. Wang2; Kristina Uban3; Kathleen Malee4; Sharon L. Nichols5; Russell B. Van Dyke6; Lei Wang7; Elizabeth R. Sowell8; for the Pediatric HIV/
AIDS Cohort Study (PHACS) and the Pediatric Imaging, Neurocognition, and Genetics (PING) study  
1Harvard Sch of PH, Boston, MA, USA; 2Northwestern Univ, Chicago, IL, USA; 3Children’s Hosp of Los Angeles, Los Angeles, CA, USA; 4Ann and Robert H. Lurie Children’s Hosp of Chicago, 
Chicago, IL, USA; 5Univ of California San Diego, San Diego, CA, USA; 6Tulane Univ Sch of Med, New Orleans, LA, USA; 7Northwestern Univ, Feinberg Sch of Med, Chicago, IL, USA; 8Keck Sch of 
Med at the Univ of Southern California, Los Angeles, CA, USA 
Background: Combination antiretroviral therapy has improved survival in youth with perinatally-acquired HIV (PHIV), but they remain at risk for poor cognitive outcomes. We 
compared regional brain volumes of PHIV youth to uninfected controls, and among PHIV youth, evaluated associations with HIV disease severity and substance use.
Methods: We conducted structural magnetic resonance imaging (MRI) and cognitive testing in 40 PHIV youth recruited from one site of the PHACS Adolescent Master Protocol 
study. Current and past HIV disease severity measures were obtained from medical charts; self-reported substance use indicators were collected using audio computer-assisted 
structured interviews.  Total gray matter and regional brain volumes were generated via FreeSurfer, and compared to 334 control youth from the PING study, adjusting for age and 
sex. Among PHIV youth, we evaluated associations of HIV disease severity measures and substance use with 11 primary brain volumes using Spearman correlations and via adjusted 
linear regression analyses.  Associations between regional brain volumes and cognitive functioning measures (working memory and processing speed) were also examined.
Results: Regional brain volumes were significantly lower for the 40 PHIV youth (mean age=16.7 years) than the 334 PING youth (mean age=16.1 years), with adjusted decreases 
of 4-10%.  Among the 40 PHIV youth, higher peak plasma viral loads showed significant negative correlations with volumes of left and right hemisphere dorsal lateral prefrontal 
cortex (Spearman r=-0.39 and -0.43) and superior prefrontal cortex (r=-0.35 and -0.35), and with total gray matter (r=-0.35).  Youth with recent unsuppressed viral loads (>400 
copies/mL, 15%) had significantly lower volumes for these same brain regions (Figure 1); no association with nadir or current CD4 was observed. In adjusted models, youth 
reporting alcohol use or marijuana use had significantly lower volumes for postcentral gyrus, superior prefrontal cortex, and total grey matter, with decreases ranging from 9-16%.  
Significant positive associations of total gray matter and other affected brain regions with working memory and processing speed were observed.
Conclusions: PHIV youth had significantly lower total gray matter and regional brain volumes than similarly-aged uninfected youth, with largest decreases among PHIV youth 
with higher viral loads.  Alcohol and marijuana use were also linked to lower brain volumes, suggesting that multiple factors may influence brain development.
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823  Long-term Effects on Basal Ganglia in Youth With Perinatally Acquired HIV Infection 
Christine Paula de los Angeles1; Paige L. Williams2; Yanling Huo2; Kathleen Malee3; John G. Csernansky1; Ram Yogev3; Russell B. Van Dyke4; Elizabeth R. Sowell5; Lei Wang1; for the 
Pediatric HIV/AIDS Cohort Study (PHACS)  
1Northwestern Univ, Feinberg Sch of Med, Chicago, IL, USA; 2Harvard Sch of PH, Boston, MA, USA; 3Ann and Robert H. Lurie Children’s Hosp of Chicago, Chicago, IL, USA; 4Tulane Univ Sch of 
Med, New Orleans, LA, USA; 5Keck Sch of Med at the Univ of Southern California, Los Angeles, CA, USA 
Background: HIV affects multiple brain regions. Pathological studies have demonstrated prominent and differential distribution patterns of HIV load in the basal ganglia. 
Neuroimaging studies in adults have also implicated these subcortical structures for HIV prognosis demonstrating a correlation between atrophy and clinical measures of disease 
severity. Whether these effects are observed in adolescents with perinatally-acquired HIV (PHIV) has not been well-studied.
Methods: We conducted structural magnetic resonance imaging (MRI) in 40 youth with PHIV (median age=17.1 years, 48% male) at one PHACS Adolescent Master Protocol 
study site. Current and past HIV severity measures were obtained from medical charts. Median peak HIV-1 RNA load was 522,000 copies/ml. Median nadir CD4+ T-lymphocyte 
percentage was 17%. Subcortical surfaces and vertex deformation referenced to a population mean for each region of the basal ganglia (nucleus accumbens, caudate, putamen 
and globus pallidus) as well as the hippocampus, amygdala and thalamus were obtained via automated FreeSurfer-initiated Large-Deformation Diffeomorphic Metric Mapping 
(FSLDDMM) pipeline. Principal component analysis (PCA) was performed for each region on the deformation covariance for dimensionality reduction, and components accounting 
for 75% of the variance were used to quantify subcortical shape. These PCA-based shape measures were evaluated for association with peak HIV-1 RNA viral load and nadir CD4+ 
T-lymphocyte percentage, adjusting for sex, age, and substance use. Significant associations were then visualized on the specific surfaces using vertex deformation data.
Results: Peak viral load showed significant correlations with the shape of the left putamen, globus pallidus, caudate, and thalamus (all p<0.001), but not with right basal ganglia 
structures. Visualization revealed that higher peak viral load was associated with increased inward deformity (i.e., localized volume loss) in contiguous patterns, primarily in 
anterior and posterior aspects of these structures (Figure).  No association with nadir CD4 lymphocyte percentage was observed.
Conclusions: PHIV youth with a history of higher peak viral loads were associated with greater localized volume loss in multiple regions of the basal ganglia.  These neuroimaging 
findings are consistent with histopathologic and clinical studies in adults, and suggest similar patterns of brain dysmorphology in adolescents with life-long HIV given 
antiretroviral therapy during brain development.

 

824  Risk Factors for BCG IRIS in HIV-Infected Infants Starting Antiretroviral Treatment 
Varghese K. George1; Elisa Nemes2; Asma Toefy2; Willem Hanekom2; Mark F. Cotton3; Charles D. Mitchell4; James Oleski5; Bonnie Zimmer6; Terry  Fenton7; Savita Pahwa4; for the 
IMPAACT P1073  
1Univ of Miami, Miami, FL, USA; 2Univ of Cape Town, Cape Town, South Africa; 3Stellenbosch Univ and Tygerberg Children’s Hosp, Cape Town, South Africa; 4Univ of Miami Miller Sch of Med, 
Miami, FL, USA; 5New Jersey Med Sch, Newark, NJ, USA; 6Frontier Sci & Tech Rsr Fndn, Inc, Amherst, MA, USA; 7SDAC, Harvard Sch of PH, Boston, MA, USA 
Background: Bacille Calmette-Guerin (BCG) vaccine is widely used in Tuberculosis (TB) endemic, resource-limited settings, and is administered soon after birth. In HIV-infected 
infants, BCG related Immune reconstitution inflammatory syndrome (IRIS) is a complication of ART but its pathogenesis is uncertain.
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Methods: A multicenter case controlled prospective study (IMPAACTP1073) was conducted to assess incidence of BCG and TB IRIS in infants and children (age 1-72 months) and 
associated immunopathology. Of 202 enrolled participants, BCG IRIS was diagnosed in 21 children (10.4%) at periods ranging from 2-8 wks after ART initiation. T cell phenotypes 
(maturation, activation and exhaustion markers), regulatory T cells, monocyte subsets, NK cells and functional studies for intracellular expression of IFNg, TNFa, IL2, IL17, IL22, 
CD154 and IL10 in CD4 T cells upon stimulation with BCG or gag peptides at study entry (Pre-ART) and at diagnosis of BCG IRIS were investigated. Cases were compared with 21 
non-IRIS controls matched by age, nadir CD4 frequency and duration of ART at time of IRIS diagnosis.  Groups were compared by Mann-Whitney test. 
Results: At entry, compared to controls, cases exhibited reduced absolute CD3 (889 vs 1098 cells/µl, p=0.02) and CD4 (182 vs 409 cells/µl, p=0.005) T cells, higher frequencies of 
CD14+CD16+ inflammatory monocytes (3.5% vs 1.2%, p=0.03) and NK cells (34% vs 14%, p=0.01); lower frequencies of BCG-specific IL22+CD4+ T cells (p=0.004) and  gag-specific 
CD4 T cells expressing IFNg (p=0.004), TNFa (p=0.0005), IL10 (p=0.03) and CD154 (p=0.04). Frequencies of other BCG-specific cytokine-expressing T cells were not different. CD4 
T cells increased from entry to the time of IRIS event in cases (p=0.004) and controls (p=0.002), but significant increase in CD4 absolute counts was evident only in cases (p=0.02). 
A dramatic immune reconstitution of BCG-specific Th1 cells were observed at IRIS diagnosis, compared to control samples (IFNg p=0.005; IL2 p=0.01; TNFa p=0.004). By contrast, 
reconstitution of gag-specific CD4 T cells was not different across groups. At time of IRIS diagnosis frequencies of NK cells were higher in cases compared to controls (p=0.006).
Conclusions: These findings imply that underlying immune deficiency and lack of BCG-specific Th22 cells coupled with inflammation involving monocytes contributes to the 
pathophysiology of BCG IRIS.

825  Enhanced Inflammation and Rotavirus Vaccine Responses in Perinatal HIV-1 Infection 
Priyanka Uprety1; Jane Lindsey2; Myron Levin3; Kaitlin Rainwater-Lovett1; Carrie Ziemniak1; Susan Kaplan4; Micki Nelson4; Amanda Zadzilka5; Adriana Weinberg6; Deborah Persaud1  
1Johns Hopkins Univ, Baltimore, MD, USA; 2Harvard Sch of PH, Boston, MA, USA; 3Univ of Colorado Anschutz Med Campus, Aurora, CO, USA; 4Merck Rsr Lab, North Wales, PA, USA; 5Frontier Sci 
& Tech Rsr Fndn, Inc, Amherst, NY, USA; 6Univ of Colorado, Denver, CO, USA 
Background: Altered gut mucosa from HIV-1 infection leads to microbial translocation, persistent inflammation (IF) and significant morbidity in adults. The effects of IF in 
perinatal infection are unknown but may modify immune responses to oral live- vaccines in infancy.
Methods: Markers of IF (IFN-γ, IL-1β, IL-10, IL-2, IL-6, IL-8, TNF-α, IL-4, IL-13 and IL-12p70) and sCD14 were quantified in plasma of HIV-1-infected (HIV+) and HIV-1-exposed 
uninfected (HEU) African infants enrolled in a double-blind, placebo-controlled clinical trial (IMPAACT P1072) of the safety and immunogenicity of 3 doses of pentavalent rotavirus 
vaccine (RV5) by age 32 weeks.  IF markers and sCD14 were measured at study entry and 21 days post vaccine dose (PD) 1; sCD14 was also measured at 14 and 42 days PD3. Non-
parametric tests and correlations were used to compare biomarkers between groups and censored normal regression to explore associations at entry between biomarker levels and 
IgA and serum neutralizing antibodies (SNA) against RV proteins (G1-G4 and P1) l PD3 in RV5 recipients. 
Results: This analysis included 68 HIV+ (median age at entry 93 days; 63% breast-fed; 69% received antiretroviral [ARV] prophylaxis for prevention of mother-to-child 
transmission (pMTCT) and 116 HEU (median age 82 days; 64% breast-fed and 91% received ARV prophylaxis for pMTCT) of 202 infants enrolled.  36/68 HIV+ and 59/116 HEU 
received RV5, respectively. At entry, the median plasma viral load was 39,827 c/ml; 93% HIV+ were on antiretroviral treatment. HIV+ infants had higher mean concentrations of 
IFN-γ, IL-1 β, IL-10, IL-2, IL-6, TNFα, and sCD14 than HEU (ranging from 16% [sCD14] to 204% [IL-6] higher across markers, p≤0.05) after adjusting for age, breastfeeding and ARVs for 
pMTCT.  In HIV+, lower concentrations of IFN-γ (r= -0.44, p=0.009) and IL-10 (r= -0.39, p=0.022) at entry correlated with higher SNA G1 at PD3 and lower IL-10 (r= -0.37, p=0.029) 
with higher SNA P1. No correlations were found between entry IF biomarkers and serum IgA titers at PD3. Antibody titers PD3 in RV5 recipients were similar in HIV+ and HEU. There 
were no significant differences in biomarker changes between placebo and vaccine recipients in either HIV+ or HEU infants.
Conclusions: Heightened IF in perinatal HIV-1 infection did not impact humoral responses to RV5. However, whether IF in infancy affects long-term immunity to childhood 
vaccines requires further study.

826  Vitamin D Supplementation Decreases Immune Activation and Exhaustion in HIV+ Youth 
Allison R. Eckard1; Ann Chahroudi2; Julia C. Rosebush2; Mary Ann O’Riordan3; Julie E. Daniels2; Monika Uribe-Leitz2; Bruce Kinley3; Danielle Labbato3; Vin Tangpricha2; Grace A. 
McComsey3  
1Med Univ of South Carolina, Charleston, SC, USA; 2Emory Univ Sch of Med, Atlanta, GA, USA; 3Case Western Reserve Univ, Cleveland, OH, USA 
Background: Heightened immune activation and exhaustion drive HIV disease progression and co-morbidities. Vitamin D has pleiotropic effects on the immune system, but little 
is known about the effects of supplementation in HIV infection. Our study investigates these potential effects after 12 months of supplementation in virologically-suppressed 
HIV+ youth with vitamin D insufficiency. 
Methods: This is a randomized, active-control, double-blind trial investigating 2 different monthly vitamin D3 doses [60,000 (medium) or 120,000 (high) IU/month] vs. a control 
arm of 18,000 IU/month in 8-26 year old HIV+ youth on ART with baseline 25-hydroxyvitamin D (25(OH)D) ≤30 ng/mL and HIV-1 RNA <1000 copies/mL. Randomization was 
stratified by EFV use. Only subjects who maintained an undetectable HIV-1 RNA level for 12 months and had available PBMCs at baseline (BL) and 12 months were included in this 
analysis. Markers of immune activation and exhaustion were measured by flow cytometry. Comparisons of marker changes from BL to 12 months were made within each of the 
three dosing groups and between groups (medium vs. control, high vs. control) using appropriate two-sample tests.
Results: 50% of enrolled participants (N=51) were included in the analysis: 63% male, 86% black with median (Q1, Q3) age of 20 (15, 22) years and CD4 count of 654 (451, 888) 
cells/mm3 (all similar to the rest of the study participants). HIV and ARV duration were 11 (3, 18) and 7 (2, 11) years, respectively. Overall, BL 25(OH)D was 17 (13, 25) ng/mL and 
not different between arms or to the rest of the study participants. By 12 months, 25(OH)D increased statistically within each dosing group (control: +12 (6, 17); medium: +19 (10, 
32); high: +31 (16, 41) ng/mL; all P<0.001) with greater increases in the medium group vs. controls (P=0.04) and high group vs. controls (P=0.008). Overall, all measured markers 
decreased with CD4 activation (CD4+CD38+HLA-DR+), CD8 activation (CD8+CD38+HLA-DR+), CD4 exhaustion (CD4+CD38+HLA-DR+PD1+), and inflammatory monocytes 
(CD14+CD16+) reaching statistical significance. These decreases were mostly driven by subjects in the high dose group (Table).
Conclusions: Vitamin D supplementation decreased markers of T-cell activation and exhaustion, and monocyte activation regardless of dose in HIV+ youth, but subjects given 
the highest dose (120,000 IU/month) showed the greatest improvements. These data suggest that high-dose vitamin D may further attenuate immune activation and exhaustion 
HIV+ youth on ART.
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827  Contrasting CTL Impact in Distinct Phenotypes of Nonprogressing Pediatric HIV 
Ellen M. Leitman1; Astrid Gall2; Paul Kellam2; Jacqui Brener1; Azim Ansari1; Christina F. Thobakgale3; Philippa C. Matthews1; Philip Goulder1 
1Univ of Oxford, Oxford, UK; 2Wellcome Trust Sanger Inst, Hinxton, UK; 3HIV Pathogenesis Prog, Doris Duke Med Rsr Inst, Univ of KwaZulu-Natal, Durban, South Africa 
Background: ART-naïve non-progressing adult HIV infection is characterized by low viremia, strongly linked with expression of protective HLA I. In contrast, in the natural 
hosts of SIV infection such as sooty mangabeys non-progressing infection is associated with high viremia and a minimal role of MHC I. Non-progressing pediatric HIV infection is 
poorly characterized. Here we present two perinatally infected pediatric non-progressors (PNP) who adopt, respectively, an adult elite controller-like and a sooty mangabey-like 
phenotype in achieving long-term maintenance of normal health and CD4 T-cell counts.
Methods: Viral loads, CD4 counts and CTL responses in two South African vertically infected ART-naive children were monitored over the first decade of life. Full HIV genomes from 
children and their mothers were ultra-deep sequenced and interrogated for evidence of HLA-mediated CTL selection pressure.
Results: ART-naïve child 133C maintained healthy CD4% (mean 32%) and absolute count (1,028c/mm3) while gradually suppressing viremia to 520 copies/ml by 9yo. She expresses 
HLA-A*74 and B*81, protective alleles in adult C-clade infection. ART-naïve child 517C maintained normal CD4 counts (43%, 1,232c/mm3 at 10yo), but in the setting of high viremia 
(median 35,500copies/ml) and without protective HLA. Both mothers expressed HLA-B*42:01/B*58:02. Deep sequencing showed that 133C selected escape mutations in five 
epitopes: HLA-B*81-Gag-TL9 (T186M), A*74-Gag-KR9 (K12N), B*81-Pol-SL10 (P159S), A*74-Pol-SR10 (R432K) and B*81-Nef-RM9 (L76V/I/T). These were mediated by child’s HLA-
A*74/81 that were not shared with the mother. Minor variants arose as early as 3m. Variant-specific TL9-T186M responses came to replace wildtype TL9-specific CTL in the child. 
In contrast, 517C did not show evidence of escape in HLA-restricted epitopes. However, analysis of changes in genome diversity in non-epitopic regions showed more sequence 
evolution in 517C, particularly between 2.5 to 5yo.
Conclusions: These data suggest that distinct immune strategies may be successful in non-progressing pediatric infection: adult elite controller-like CTL-mediated suppression of 
viremia via protective HLA alleles such as HLA-A*74 and B*81 as in child 133C; and a sooty mangabey-like approach in which high viremia is associated with low immune activation 
and a minimal role for CTL as in child 517C. Further studies are needed to define the mechanisms of low immune activation despite persistent high viremia in non-progressing 
children such as 517C.

828  Impact of HLA-B*81-Driven Escape Mutation L188F on VRC in Pediatric Slow Progression 
Ming-Han Tsai1; Maximilian Muenchhoff1; Emily Adland1; Anna Carlqvist1; David Cole2; Andrew K. Sewell2; Jonathan Carlson3; Thumbi P. Ndungu4; Philip Goulder1; for the Professor 
Philip Goulder’s Group 
1Univ of Oxford, Oxford, UK; 2Cardiff Univ, Cardiff, UK; 3Microsoft Rsr, Redmond, WA, USA; 4Univ of KwaZulu-Natal, Durban, South Africa 
Background: Two ART-naïve HIV-infected children were identified within the same South African family, who were infected by the same donor, via mother-to-child transmission 
and by grandmother-to-grandchild (breast milk) transmission, respectively (Fig. A). We aimed to study this family trio to define host genetic and virologic factors contributing to 
slow progression in the two children. All three family members expressed the protective HLA-B*81:01. In each subject autologous virus encoded the same rare escape mutation 
L188F within the immunodominant HLA-B*81:01-restricted TL9 epitope (Gag 180-188).
Methods: L188F, the well-described HLA-B*81:01-associated TL9 escape mutants, most commonly T186S, and selected putative compensatory variants, were introduced by 
mutagenesis into a modified patient-derived Gag-protease sequence corresponding to Consensus subtype C. These TL9/Gag-Pro variants and the Gag-Pro sequence of the 
grand-daughter were inserted in the backbone of pNL4-3. These mutant viruses were then generated via electroporation and the viral replication capacity of each determined in 
comparison with that of NL4-3.
Results: L188F or T186S were incapable of replicating at a sufficient level in vitro to measure viral replicative capacity (VRC). Although GFP+ expression in target cells remained 
negative up to >100 days in culture, viral RNA was successfully extracted from the supernatant and the respective L188F and T186S mutations were confirmed by sequencing. 
T190I compensated neither L188F nor T186S but Q182S and T190A in combination were able to rescue T186S. The VRC of the grand-daughter’s Gag-Pro chimeric virus, however, was 
similar to that of WT despite of the presence of L188F. This indicates that one or more compensatory mutants may be present in the grand-daughter virus to correct for the VRC cost 
of L188F (Fig. B).
Conclusions: HLA-B*81:01-restricted L188F escape mutation alone substantially reduced VRC to the point where it could not be quantified. However since the VRC cost of L188F 
was corrected in the grand-daughter, it is likely that this was the virus transmitted and that low VRC did not contribute to slow progression in these two children. This conclusion is 
consistent with decent data indicating that HLA class I alleles such as HLA-B*57/58:01/81:01 that are protective in adult infection contribute little to pediatric slow progression.

 

829  Increasing Adolescent HIV Testing With a Hybrid Mobile Strategy in Uganda and Kenya 
Kevin Kadede1; Theodore D. Ruel2; Elizabeth Bukusi3; Tamara Clark2; Edwin Charlebois2; Maya Petersen4; Moses R. Kamya5; Diane V. Havlir2; Gabriel Chamie2; for the Sustainable East 
Africa Research in Community Health 
1Kenya Med Rsr Inst, Kisumu, Kenya; 2Univ of California San Francisco, San Francisco, CA, USA; 3Cntr for Microbiology Rsr, Kenya Med Rsr Inst, Kisumu, Kenya; 4Univ of California Berkeley, 
Berkeley, CA, USA; 5Makerere Univ Coll of Hlth Scis, Kampala, Uganda 
Background: Ensuring adequate HIV testing coverage among adolescents in sub-Saharan Africa is crucial given the increased HIV risk faced during transition into adulthood. 
National survey data estimate that <20% of African adolescents know their HIV status. We sought to increase adolescent HIV testing across rural communities in Uganda and Kenya 
using a hybrid mobile testing approach, and to identify predictors of undiagnosed HIV.
Methods: In 2013-14, we enumerated 116,326 adolescent (10-24 years) residents of 32 communities in Uganda (20), and Kenya (12) with a door-to-door census in an HIV “test and 
treat” trial (SEARCH:NCT01864603). 98,694 adolescents (85%) reported stable residence (living in community ≥6 months). In each community we performed a hybrid testing 
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strategy of 2-week multi-disease community health campaigns (CHC), that included HIV testing, counseling and linkage to care, followed by home-based testing of CHC 
non-participants over 1-2 months. We measured stable adolescent HIV testing coverage and prevalence, and determined predictors of self-reported newly diagnosed HIV among 
HIV+ adolescents, using multivariable logistic regression and accounting for clustering by household.
Results: HIV testing was achieved in 86,421 (88%) stable adolescents using a hybrid strategy; testing 
coverage was 86%, 90%, and 88% in early (10-14 years), mid (15-17) and late (18-24) adolescents, 
respectively. Self-reported prior HIV testing was 9%, 24%, and 50% in early, mid and late adolescents 
who tested for HIV, respectively. HIV testing coverage and prevalence by age are shown in Figure. In 
early, mid and late HIV+ adolescents, 61%, 69% and 56% reported newly diagnosed HIV, respectively. 
Overall, 51% of newly diagnosed HIV+ adolescents reported ever having a prior HIV test. In multivariate 
analysis of HIV+ adolescents, predictors of newly diagnosed HIV included male gender (OR=1.97 [95% CI: 
1.42-2.73]), Ugandan residence (OR=2.63 [95% CI: 2.08-3.31]), and single marital status (OR=1.62 [95% 
CI: 1.23-2.14] vs. married).
Conclusions: A hybrid mobile HIV testing strategy achieved significant increases in stable adolescent 
testing coverage to 88% compared to self-reported prior testing. The high proportion of HIV+ 
adolescents with newly diagnosed HIV (>50%) is likely due to a combination of increasing HIV risk with 
age and inadequate prior testing. Community-based, mobile testing initiatives to reach 90% of HIV+ 
adults can and should be leveraged to test adolescents and offer combination HIV prevention services.

 

830  Weak HIV Antibody Responses in Perinatally Infected Young Adults 
Allison R. Kirkpatrick1; Aylin Unsal2; Joel N. Blankson3; Richard Moore4; Thomas C. Quinn3; Colleen Hadigan2; Oliver Laeyendecker5  
1NIAID, NIH, Baltimore, MD, USA; 2NIAID, NIH, Bethesda, MD, USA; 3Johns Hopkins Univ Sch of Med, Baltimore, MD, USA; 4Johns Hopkins Univ, Baltimore, MD, USA; 5NIH, Bethesda, MD, USA 
Background: Young adults who acquired HIV infection perinatally comprise a significant proportion of HIV-infected individuals in some populations. These individuals are often 
misclassified as recently infected by age-based HIV prevalence models. There is little information characterizing the antibody response to HIV in perinatally-infected adults. Weak 
antibody responses could impact the performance of serologic assays used for HIV incidence estimation. We compared serologic characteristics in young adults with perinatally-
acquired HIV infection (PN) to two groups who were infected as adults who are frequently misclassified as recently infected using cross-sectional HIV incidence assays: elite 
controllers (EC) and adults exposed to antiretroviral therapy (ART).
Methods: Samples were obtained from adults living in the Baltimore-Washington area. (1) PN group: 225 samples from 22 adults perinatally-infected between 1984 and 1996; 
mean age: 20 years, range: 12-30; 159 samples had viral loads (VL) <400 copies/ml, none had suppressive therapy at birth and were exposed to multiple years of non-suppressive 
sequential monotherapy. (2) ART group: 480 samples from 379 adults exposed to ART; 290 samples had VL <400 copies/ml, mean minimal duration of infection 13 years, range: 
8 to 25 years. (3) EC group: 40 samples from 21 adults. Samples were tested with the Limited Antigen Avidity Assay (LAg-Avidity) and an avidity modified version of the Genetic 
Systems 1/2 + O EIA (BioRad).
Results: The PN group had higher frequency of samples with low LAg-Avidity and low BioRad results than the ART and the EC groups, see table. When comparing the PN to ART 
group stratified by viral suppression status, PN samples were more likely to have low LAg-Avidity and BioRad values. For VL<400 copies/ml, LAg-Avidity <1.5 OD-n: PN 73/159 vs. 
ART 25/290, P<0.001 and BioRad AI <80%: PN 46/159 vs. ART 3/290, P<0.001. Among VL>400 copies/ml, LAg-Avidity <1.5 OD-n: PN 3/66 vs. ART 2/190, P=0.11 and BioRad AI 
<80%: PN 5/66 vs. ART 0/190, P=0.001.
Conclusions: Young adults infected perinatally were more likely to be misclassified by incidence assays than their counterparts who were infected as adults. These results 
could impact the precision of HIV incidence estimates in studies using these assays to analyze populations that include perinatally-infected adults. Further studies are needed to 
determine reason for the reduced antibody responses in these individuals.

 

831  Incidence of Virologic Rebound in Perinatally HIV-Infected Adolescents on Stable cART 
Tavitiya Sudjaritruk1; Linda Aurpibul2; Saramony Sarun3; Thoa P. Le4; Torsak Bunupuradah5; Rawiwan Hansudewechakul6; Pagakrong Lumbiganon7; Kulkanya Chokephaibulkit8; Azar 
Kariminia9; for the TREAT Asia Pediatric HIV Observational Database (TApHOD)  
1Johns Hopkins Bloomberg Sch of PH, Baltimore, MD, USA; 2Rsr Inst for Hlth Scis Chiang Mai Univ, Chiang Mai, Thailand; 3Univ of Hlth Scis Cambodia, Phnom Penh, Cambodia; 4Children’s Hosp 
1, Ho Chi Minh City, Vietnam; 5HIV-NAT, Thai Red Cross AIDS Rsr Cntr, Bangkok, Thailand; 6Chiang Rai Prachanukroh Hosp, Chiang Rai, Thailand; 7Srinagarind Hosp, Khon Kaen Univ, Khon 
Kaen, Thailand; 8Siriraj Hosp, Mahidol Univ, Bangkok, Thailand; 9Kirby Inst, Sydney, Australia 
Background: With combination antiretroviral therapy (cART), survival of perinatally HIV-infected children has dramatically improved. Yet, maintaining successful treatment 
during adolescence is challenging. This study aimed to assess the incidence and predictors of virologic rebound among adolescents on cART with previously undetectable virus 
levels.
Methods: Perinatally HIV-infected Asian adolescents (age 10-19 years) followed in the TREAT Asia Pediatric HIV Observational Database who were on cART and had a period of 
virologic suppression (two consecutive HIV RNA <400 copies/ml >6 months apart) before or during adolescence were included in the analysis. Baseline was the date of the first HIV 
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RNA test <400 copies/ml at >10 years of age, or the 10th birthday for those with prior suppression. Cox proportional hazard models were used to identify factors associated with 
post-suppression virologic rebound (HIV RNA >1,000 copies/ml). Median values are provided with interquartile ranges (IQR).
Results: Of 1,379 eligible adolescents, 47% were male. At baseline, 22% were on protease inhibitor (PI)-based regimens, the median CD4 count was 685 (448-937) cells/mm3, 
and 2% had a documented history of pre-adolescent virologic failure before subsequent suppression. The median number of HIV RNA measurements was 1.6 (1.2-2.2) per year. 
During adolescence, 180 individuals (13%) experienced post-suppression virologic rebound at a rate of 3.4 (95% confidence interval: 2.9-3.9) per 100 person-years (PYs). Median 
time to rebound was 3.3 (2.1-4.8) years. In multivariate analysis, wasting (weight-for-age Z-score <-2.5), having a grandparent as a primary caregiver, receiving PI-based regimens, 
starting their first cART regimen after 2005, and having an episode of pre-adolescent virologic failure were significantly associated with post-suppression virologic rebound during 
adolescence (Table 1). At virologic rebound, the median age was 14.8 (13.2-1.4) years; the most recent CD4 cell count was 507 (325-723) cells/mm3. Overall, 16 adolescents were lost 
to follow-up at a rate of 0.3 events per 100 PYs, and 11 died at a rate of 0.2 deaths per 100 PYs.
Conclusions: Post-suppression virologic rebound was not uncommon among adolescents in our cohort on stable cART. Those with wasting, being cared for by grandparents, using 
PI-based regimens, commencing cART after 2005, or having pre-adolescence virologic failure were at higher risk of rebound, and may benefit from increased monitoring to support 
long-term treatment success.

 

832  Longitudinal Virologic Suppression Among a Cohort of Behaviorally HIV-Infected Youth 
Sarah Wood1; Elizabeth D. Lowenthal1; Susan S. Lee2; Nadia Dowshen3  
1Univ of Pennsylvania Perelman Sch of Med, Philadelphia, PA, USA; 2Children’s Hosp of Philadelphia, Philadelphia, PA, USA; 3Univ of Pennsylvania, Philadelphia, PA, USA 
Background: Cross-sectional virologic suppression rates among HIV-infected adolescents and young adults (AYA) are significantly lower than those among adults. However, 
little is known about the longitudinal patterns of virologic suppression among AYA. Recent treatment guidelines suggest reduced monitoring of adolescents and adults with well 
controlled HIV, however it is unknown if these guidelines relevant for AYA.  
Methods: This retrospective cohort study included all behaviorally HIV-infected AYA enrolled in care at a U.S. academic medical center from January, 2002-October, 2011. Youth 
were included if they initiated antiretroviral therapy (ART) during the study period and had a minimum of six months of follow up time after ART start.  Subjects were followed 
until the first episode of virologic failure (defined as HIV plasma RNA >1000 copies /ml once or >200/ml on two consecutive measurements) or censored at transition of care, loss to 
follow up, death or the end of the study period (December, 2013).
Results: Of the 296 eligible AYA, 176 (59.5%) received ART.  Of these, 116 (65.9%) initiated during the study period and had a minimum of 6 months follow up time, comprising 
the study cohort. The cohort was 91% African American and 83% male.  Transmission was by male-male sexual contact in 82%. The median age at HIV diagnosis was 18.3 years 
(IQR 16.9-20).  The median age at ART initiation was 20.1 years (IQR 18.6-22) and subjects were followed for a median of 2.6 years (IQR 1.7-4) after ART start. The median time from 
diagnosis to first regimen was 12.2 months (IQR 5.2-24.8).
Virologic suppression on first ART regimen was achieved by 102 (88%) subjects, 31.3% (n=32) of whom experienced virologic failure within 2 years of ART initiation, with a median 
time to failure of 8.2 months (IQR 5.2-11.7).  There were 45 subjects (44%) who had two years of sustained virologic suppression, and were followed for a median of 3.2 years (IQR 
2.6-4.3) after ART initiation. Of these patients, 20% (n=9) subsequently developed virologic failure in their remaining time in the cohort, with 55% of these failing between their 
second and third years of ART.
AYA remained at high risk of virologic failure throughout the course of treatment, even among those with sustained virologic suppression of >=2 years duration. These finding may 
suggest that recent changes in treatment guidelines recommending decreased frequency of laboratory monitoring among patients with suppression of ≥2 years duration may not 
be applicable to AYA. 

833  Psychological Reactance Is a Novel Risk Factor for Adolescent HIV Treatment Failure 
Elizabeth D. Lowenthal1; Tafireyi Marukutira2; Jennifer Chapman3; Ontibile Tshume2; Mogomotsi Matshaba2; Gabriel Anabwani2; Robert Gross1  
1Univ of Pennsylvania Perelman Sch of Med, Philadelphia, PA, USA; 2Botswana-Baylor Children’s Clinical Cntr of Excellence, Gaborone, Botswana; 3Children’s Hosp of Philadelphia, 
Philadelphia, PA, USA 
Background: Antiretroviral (ARV) treatment failure rates and death rates among adolescents with HIV remain alarmingly high and adolescent-specific interventional approaches 
are desperately needed. Adolescents’ high failure rates may be partially due to risk factors that are unique to or enhanced by their developmental stage. Psychological reactance 
is an aversive response to perceived threats to behavioral freedom that may be more common among adolescents. Reactance can be measured and can be increased or decreased 
through specific parenting or counseling approaches.  
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Methods: In a cohort study of HIV-infected adolescents (age 10-19 years) on ARVs in Botswana, we utilized a 2-question medication-specific reactance tool to assess a) whether 
having someone tell them to take their ARVs makes adolescents want to avoid taking them and b) whether the adolescents get angry when reminded to take their ARVs. Both 
questions were scored on a 5-point Likert scale from “definitely false” (1 point) to “definitely true” (5 points).  Virologic failure was defined by an HIV viral load >400 copies/mL in 
the 24 months prior to reactance measurement. Adolescents were classified as “reactant” if their score on the medication-specific reactance tool was >4. Reactance scores were 
compared between adolescents with and without virologic failure using logistic regression. 
Results: 289 adolescents were evaluated. 106 (36.7%) had virologic failure during the follow-up period and 89 (30.8%) were classified as reactant. Reactant adolescents had a 
2.5-fold (95% CI 1.5-4.2) greater odds of failure than non-reactant adolescents (p<0.001). The risk of failure was 21% greater (95% CI 9%-35%) for each single point elevation in 
reactance score (p<0.001) (see Figure).   
Conclusions: Psychological reactance is a novel risk factor for treatment failure among HIV-infected adolescents. Reactance may be a useful interventional target for improving 
adolescent ARV adherence. 

 

834  Economic Evaluation of a Novel Adherence Strategy in Perinatally HIV-Infected Youth 
Naomi Lin1; Jolene Skordis-Worrall1; Sarah J. Fidler2; Caroline Foster3  
1Univ Coll London, London, UK; 2Imperial Coll London, London, UK; 3Imperial Coll Hlthcare NHS Trust, London, UK 
Background: Perinatally HIV-infected youth (PHY) frequently require support to achieve optimum virological control. We identified ART non-adherent patients at risk of AIDS-
defining illness in a UK cohort of PHY; explored the cost to the National Health Service of non-adherence in this group and subsequently the potential effect on healthcare costs of 
providing a financial incentive (FI) and motivational interviewing (MI) based adherence-enhancing intervention to these patients.
Methods: 122 patients in receipt of suppressive ART regimens were selected from a service for 141 PHY aged 17-31 years (2006-2015). Patients annually at risk of AIDS-defining 
illness were defined as having 2 CD4 counts < 350 cells/ml3 with detectable HIV viral load > 3 months apart during 1 year. Patients annually at risk for > 1 year of their clinic record 
were designated ‘at risk’ overall. HIV-related hospitalisations were retrospectively identified, costed from the healthcare provider perspective and compared in ‘at risk’ and ‘not at 
risk’ patients (2010-2015). The published effect of an FI/MI intervention was subsequently applied over a 24-month model to all ‘at risk’. Patients newly adherent post-intervention 
accrued the annual health benefits and healthcare costs of their ‘not at risk’ peers. Total sample pre/post intervention costs were compared, including: standard outpatient care; 
HIV-related hospitalisation and intervention provision to ‘at risk’ patients.
Results: 60/122 (49%) patients were designated ‘at risk’ overall. Median age was significantly higher in these patients (D = -0.3, p = 0.003). However, crude rates of social stress, 
comorbidity, AIDS experience, ART toxicity experience and neurocognitive deficit did not differ significantly between ‘at risk’ and ‘not at risk’ groups (X2 (1)=1.9, n = 122, p = 0.2; X2 

(1)=0.03, n = 122, p = 0.9; X2 (1)=0.1, n = 122, p = 0.7; X2 (1)=0.2, n = 122, p = 0.7; X2 (1)=0.005, n = 122, p = 0.9). The 5-year rate of hospitalisation was significantly higher in ‘at 
risk’ than ‘not at risk’ patients (X2 (1)=17.6, n=95, p = 0.00003). Median hospitalisation costs accrued per person-year contributed to the analysis were 113-fold greater in ‘at risk’ 
patients. Expansion of the FI/MI intervention to all ‘at risk’ was cost saving over 24 months, producing a pre/post-intervention total sample healthcare cost ratio of 1:0.98.
Conclusions: This novel strategy to enhance ART adherence amongst a vulnerable group of PHY not only conveys enhanced clinical outcomes but could be cost saving.
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835  Clinical Outcomes in Adults With Perinatal HIV After Transfer From Pediatric Care 
Rebecca L. Hope1; Ali Judd2; Caroline Foster3; Katia Prime4; Pat Tookey5; Eva Jungmann6; Russell Viner5 
1IDEO.org, Oakland, CA, USA; 2Med Rsr Council Clinical Trials Unit at Univ Coll London, London, UK; 3Imperial Coll Hlthcare NHS Trust, London, UK; 4St George’s & Queen Mary’s Hosp, London, 
UK; 5Univ Coll London, London, UK; 6Mortimer Market Cntr, London, UK 
Background: With improved survival, increasing numbers of adolescents with perinatal HIV (PaHIV) are transitioning from pediatric to adult care, but there are few published 
data on clinical outcomes in adult care. This longitudinal retrospective cohort study investigated retention in care, mortality and clinical outcomes in young PaHIV adults after 
transfer to 4 large adult HIV clinics in London, UK.
Methods: Adult care data for 211 PaHIV adults at the 4 hospitals (collected 2011-2013) were combined with their pediatric data from the Collaborative HIV Paediatric Study (CHIPS). 
Mean CD4 and the proportion with viral load <50c/mL were compared pre- and post-transfer. Linear and logistic regression models with random effects investigated the effect of 
clinical, demographic and socioeconomic factors on CD4 trajectories, viral load, and non-attendance (not seen ≥12 months) and/or death, in the post-transfer period.
Results: Median age at last follow-up was 21.9yrs [IQR 19.8,23.6] and median duration of follow-up was 15 years [11,18].  Most (89.6%) were on antiretrovirals. Median age 
at transfer was 17.6yrs [16.6,18.4] and median follow-up post-transfer was 3yrs [1.4,5.0]. Half (56%) attended ≥1 pediatric and adult transition clinics during transfer and 43% 
switched hospitals for adult care. Transfer was associated with increased virological suppression from 43% at 12 months pre-transfer to 44% at transfer and 63% at last visit 
(n=211, χ2 trend p<0.001). Although mean CD4 decreased from 450c/mm3 in the 2 years pre-transfer to 420 in the 2 years post-transfer (p<0.001), the rate of decline slowed 
after transfer (from 28.3c/mm3/year to 22.8c/mm3/year post-transfer, p<0.001, Figure).  Older current age (β=26.2) and non-progression during childhood (β=246.5) were 
multivariate predictors of higher CD4 in adult care, and male sex (β =-81.0) and virological failure at transfer (β =-286.2) predictors of lower CD4 (all p<0.05). Those who switched 
hospital for adult care had higher odds of non-attendance (26/211) and/or death (9/211) (aOR=5.3, 95%CI 2.0, 13.7).
Conclusions: Viral suppression in PaHIV patients in 4 adult HIV clinics in London improved after transfer from pediatrics.  Although mean CD4 decreased after transfer, the decline 
in immune function was steeper in the 2 years pre-transfer, suggesting a critical time for adherence interventions during transition preparation.  Staying at the same hospital had a 
positive effect on attendance/survival in adult care, suggesting the importance of continuity of care.

 

836  Strong IFN-g Responses and Limited HIV Reservoirs in Adolescent Virologic Controllers 
Jason Brophy1; Fatima Kakkar2; Hinatea Dieumegard3; Amelie Pagliuzza4; Ari Bitnun5; Lindy Samson1; Stanley Read5; Nicolas Chomont6; Hugo Soudeyns7; for the EPIC4 Study Group 
1Children’s Hosp of Eastern Ontario, Ottawa, ON, Canada; 2Univ de Montréal, Montréal, QC, Canada; 3CHU Sainte-Justine, Montréal, QC, Canada; 4CRCHUM, Montreal, QC, Canada; 5Hosp for 
Sick Children, Univ of Toronto, Toronto, ON, Canada; 6Univ de Montréal, Montreal, QC, Canada; 7CHU Sainte-Justine, Montreal, QC, Canada 
Background: Insights from the “Mississippi baby” and Visconti cohort have shed light on the benefits of early ART after primary HIV infection to limit reservoir size. We describe 
two cases of pre- and post-treatment control in perinatally HIV-1-infected youth.
Methods: Routine virologic and immunologic parameters were monitored since diagnosis. Study investigations included: HIV reservoir assessments (TILDA and qRT-PCR for total 
and integrated DNA); cell-mediated immune responses (CMI); and HLA typing. CMI were assessed using pooled clade-matched HIV-1 Gag peptide panels in matrix format and IFN-g 
ELISpot and expressed as spot-forming units (SFU) per 106 PBMC.
Results: Case 1, diagnosed at age 10 years, had an initial viral load (VL) of <50 c/mL, but was positive for HIV DNA (clade C). Subsequently, she had only 2 detectable VLs of 71 
and 57 c/mL at age 12 and 17 years respectively, with the remainder below detection. Now 17 years, her CD4 counts have been normal throughout. Case 2 was diagnosed at age 
11 months, at which time VL was 128,400 c/mL (clade D); nadir CD4 count was 1170 cells/mL (18%). She received dual ARV therapy until age 3 years without virologic suppression, 
followed by 3-drug cART which led to suppression. Treatment was interrupted at age 12 years with ongoing suppression (<50 c/mL) for 5 years. Now 18 years, over the past year 
VLs have been consistently detectable up to 300 c/mL, with intermittent adherence to cART initiated for a single CD4 count of 326 cells/mL.
TILDA in both cases showed low positivity at 1.5 cells/106 CD4+ T cells. Total and integrated HIV DNA measurements were 479 and 102 copies/106 CD4+ T cells for Case 1 and 1076 
and 564 for Case 2. Both subjects exhibited strong IFN-g responses (Case 1: 97-7032, Case 2: 0-5103 SFU/106 PBMC) and breadth of antigen recognition (22/22 and 13/14 peptide 
pools recognized, respectively). These CMI are in the top quartile compared to chronically infected children and adults. Case 1 possessed no HLA genotypes predictive of elite 
control; Case 2 possessed one HLA-B*81 haplotype.
Conclusions: In contrast to the recently reported French adolescent post-treatment controller who had weak CMI, these youth (one an elite controller, the other a post-treatment 
controller) demonstrated HIV-specific CMI that are substantively larger and broader than those observed in pediatric or adult patients with viral suppression on cART. These results 
underscore the potential impact of enhanced CMI in virologic remission in perinatally infected youth.

837  Kinetics of Cell-Associated HIV DNA During Viral Suppression in HIV-Infected Children 
Matias Moragas; Debora Mecikovsky; Solange Arazi Caillaud; Paula Aulicino; Rosa Bologna; Luisa Sen; Andrea Mangano 
Hosp de Pediatría SAMIC Prof Dr Juan P. Garrahan, Buenos Aires, Argentina 
Background: Although the success of combined antiretroviral therapy (cART) to control viral replication, HIV erradication has not been yet achieved. One of the major known 
obstacles is the establishment of viral reservoirs very early after infection. The aim of this study was to determine the decay in the level of cell-associated HIV-DNA (CA-HIV-DNA) in 
children with sustained virological suppression (VS)  for many years on cART.
Methods: The research was conducted in an academic pediatric hospital including 37 HIV-infected children by vertical transmission with more than 2 years on VS, defined as 
plasma viral load below the limit of detection of the available assay. CA-HIV-DNA levels were quantified by a semi-nested real time PCR with Taqman probes targetting LTR-gag 
region in PBMCs. Samples were tested at pre-cART, at 2 and 4 years (± 6 months) on VS. Clinical, virological and inmunological data were collected. Mann-Whitney test and with 
Pearson ś or Sperman correlation coefficient were used for data analysis.
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Results: Of the 37 children, 14 started cART during the first year of infection (3-12 mo) and 23 children between 20-131 mo. Three time points (pre cART, 2  and 4 years on VS) were 
able to study in 23 children while in 14 only pre cART and at 4 years on VS could be performed. The median CA-HIV-DNA levels pre cART was 2.67 (IQR: 1.72- 3.07) log10/106 PBMCs 
and was significantly lower when compared to 2 and 4 years on VS with median levels of 1.96 (IQR:1.32-2.56) log10 (p<0.05) and 1.91 (IQR: 0.78-2.36) log10/106 PBMCs (p<0.005), 
respectively. However, no changes in CA-HIV-DNA levels between 2 and 4 years on VS was found. Moreover, initiation of therapy before or after 12 months of age did not modify 
CA-HIV-DNA levels. No correlation between clinical stage or CD4 counts and CA-HIV-DNA levels were found. 
Conclusions: CA-HIV-DNA levels is markedly reduced by therapy after 2 years of VS. However, once CA-HIV-DNA levels reaches a set point, it remains stable despite prolonged 
therapy and they could not been reduced by cART initiation between 3 -12 months of age. Collectively, these findings suggest that the strongest effect of cART on viral reservoirs is 
restricted to a very short period after infection, and extended ART prophylaxis may play a central role to limit the set point of CA-HIV-DNA levels.

838  HIV-1 DNA Dynamics Over a Decade or More of Viral Suppression in Perinatal Infection 
Priyanka Uprety1; Kunjal Patel2; Brad Karalius2; Kaitlin Rainwater-Lovett1; Carrie Ziemniak1; Ya Chen1; Suzanne Siminski3; Russell B. Van Dyke4; George R. Seage2; Deborah Persaud1 
1Johns Hopkins Univ, Baltimore, MD, USA; 2Harvard Sch of PH, Boston, MA, USA; 3Frontier Sci & Tech Rsr Fndn, Inc, Amherst, NY, USA; 4Tulane Univ Sch of Med, New Orleans, LA, USA 
Background: In perinatal HIV-1 infection, whether age at and duration of virologic suppression (VS) effects long-term decay of HIV-1-infected cells following ≥10 years of 
combination antiretroviral therapy (cART) is unknown.
Methods: Total HIV-1 DNA was quantified using droplet digital PCR methods in peripheral blood mononuclear cells (PBMCs) from perinatally-HIV-infected youth enrolled in the 
US-based Pediatric HIV/AIDS Cohort Study who achieved VS (two consecutive plasma viral load [pVL] <400 copies/mL) after cART initiation and maintained suppression during 
follow-up. Piecewise linear mixed effects regression models estimated HIV-1 DNA trajectories following VS for all study participants (N=61 youths; n=402 PBMC samples during 
VS), and after stratification into youth with VS before one year of age (Group 1; N=13; n=118), and youth with VS between one and five years of age (Group 2; N=48; n=284).
Results: Groups 1 and 2 initiated cART at a median age of 2.1 months and 1.7 years and achieved VS within a median of 5.9 and 10.2 months of cART, respectively. The median 
duration of VS was 11.9 and 9.5 years for Groups 1 and 2, respectively, with a median of 9 and 5.5 PBMC samples tested per study participant during VS.  The median ages at last 
study visit were 12.6 years for both groups. PVLs and CD4% at cART initiation or at last study visit did not differ between the two groups.
Estimated mean HIV-1 DNA concentrations at the time of VS were 2.21 and 2.19 log10 copies/million PBMCs in Groups 1 and 2, respectively. In the two years following VS, HIV-1 DNA 
decreased by -0.48 (95% CI: -0.77, -0.18) and -0.15 (95% CI: -0.23, -0.07) log10 copies/million PBMCs per year in Groups 1 and 2, respectively (Figure). Between two and 14 years 
after VS, HIV-1 DNA decreased by -0.03 (95% CI: -0.07, -0.00) and -0.05 (95% CI: -0.07, -0.03) log10 copies/million PBMCs per year, respectively. Following 10 years of VS, estimated 
HIV-1 DNA concentrations averaged 0.98 and 1.50 log10 copies/million PBMCs in Groups 1 and 2, respectively.
Conclusions: HIV-1 infected cells continually decreased during a decade or more of cART in perinatal infection, irrespective of age at VS. A more rapid decrease in the first two 
years of VS was observed among those with VS before 1 year of age. The basis of decreasing concentrations of circulating HIV-1-infected cells in perinatal infection requires further 
study.

 

839  Value of Ultrasensitive HIV Assay in Infants With Negative Routine Laboratory Results 
Arjen J. Stam1; Denise van Hout1; Sibyl P. Geelen1; Annelies Riezebos-Brilman2; Joop Schellekens3; E. H. Schölvinck2; Kiki Tesselaar1; Tom F. Wolfs1; Monique Nijhuis1; Anne M. Wensing1 
1Univ Med Cntr Utrecht, Utrecht, Netherlands; 2Univ Med Cntr Groningen, Groningen, Netherlands; 3CERTE, Groningen, Netherlands 
Background: Early cART after vertical infection can prevent the development of HIV specific antibodies and has the potential to restrict the size of the HIV reservoir. Ever since the 
Mississippi baby (who temporarily retained HIV control after early initiated therapy was discontinued) parents question if therapy should be continued in HIV infected children who 
initiated cART in an early phase after birth and are seronegative.
Methods: Case-series of vertically infected children in whom the presence of an ongoing HIV infection was questioned. Clinical data and standard diagnostic data were collected. 
DNA was extracted from PBMCs or dried blood spots. Detection and quantification of HIV DNA was performed by different ultrasensitive assays (1cp/E6 cells). HIV specific T-cell 
activity was investigated by ELISPOT
Results: 7 children born in Africa who presented at Dutch hospitals after adoption (median age 12 months) were included. At presentation all children had negative HIV 
serology. Child 1 was treated for 8 weeks with monotherapy and had no written documentation of HIV infection. This infant repeatedly tested negative for HIV-RNA during 21 
months off therapy, HIV antibody and ultrasensitive HIV-DNA tests were also negative. All other children had documented records of positive HIV status in the country of origin 
and had locally initiated cART. HIV RNA could only be detected in infant 2. In this child a slow viral decay was seen before full suppression was reached at 13 months on cART. 
Despite the prolonged viremia no HIV antibodies or HIV-specific T-cell activity were observed. In child 3 cART was discontinued resulting in a viral rebound (5.64 x 106cp/mL) 
and HIV seroconversion. Retrospective analysis of PBMC obtained before therapy interruption showed positive HIV DNA results. The four other children continued cART after 
ultrasensitive DNA assays confirmed the HIV infection. 
Conclusions: Standard diagnostic tests can provide false hope of a cure and erroneous discontinuation of cART with risk of viral rebound. By using ultrasensitive tools developed 
to investigate the viral reservoir, HIV infection could be confirmed in children with negative HIV serology and undetectable viral loads.  In one child, without any proper 
documentation of HIV status, the negative ultrasensitive DNA tests reinforced the decision to stop ART and led to the conclusion that it is unlikely this child was infected with HIV. 
Remarkly no HIV specific T-cell immunity was mounted in one child despite prolonged viremia.
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840  HIV Antibodies and Reservoir Size in Perinatally Infected Children on HAART 
Josephine Brice1; Fatoumata Tiguem Telly2; Maxime Grudé3; Anne Derache4; Deenan Pillay4; Francis Barin5; Vincent Calvez3; Maryam Sylla6; Almoustapha Maiga7; Anne-Geneviève 
Marcelin3  
1UMR-S 1136 Pierre Louis Inst of Epi and PH, Paris, France; 2SEREFO, Univ of Scis Techniques and Technologies of Bamako, Bamako, Mali; 3Sorbonne Univs, Paris, France; 4Africa Cntr for Hlth 
and Pop Studies, Mtubatuba, South Africa; 5François-Rabelais Univ, Tours, France, Tours, France; 6CHU Gabriel Toure, Bamako, Mali; 7SEREFO, Univ of Scis Techniques and Technologies of 
Bamako, Bamako, Mali 
Background: Absence of detectable viremia after treatment cessation in perinatally HIV-infected (PHIV) children suggests that early initiation of highly active combination of 
antiretroviral therapy (HAART) may lead to functional cure. By stopping the viral replication, the early virostatic treatment may prevent the development of the HIV-1-specific 
antibody responses and limit the establishment of the viral reservoir. Here we describe the factors associated with the anti-gp41 antibodies activity and the viral reservoir size in 
PHIV HAART-treated children. Our second objective was to identify global HIV seroreversions.
Methods: This transversal prospective study involved 97 PHIV HAART-treated children with virological suppression (HIV-1 RNA plasma ≤ 50 copies/mL). It took place in Gabriel 
Touré hospital, in Bamako, Mali, between August 2013 and April 2014. We measured the anti-gp41 antibodies activity (binding to the immunodominant epitope), determined by 
an enzyme-immunoassay (ELISA), and the quantification of antibodies to HIV by the Architect ELISA (Abbott). The size of viral reservoir was determined by measuring HIV blood cell 
associated total DNA.
Results: The PHIV children studied had a median of 9.8 years of age (IQR = 7.0 - 13.1) at time of inclusion. In median, they had started HAART at 3.3 years of age (IQR = 1.9 - 7) and 
were on HAART for the past 5.4 years (IQR = 3.5 - 7). The median level of total HIV DNA was 445 copies/106 cells (IQR = 187 - 914), the median anti-gp41 antibodies activity was 0.29 
UA (IQR = 0.18 - 0.75). A low activity of anti-gp41 antibodies was associated with a younger age at treatment initiation (p = 0.01). No association was found between anti-gp41 
antibodies and HIV DNA (p = 0.17). The 9 children having an HIV DNA under the threshold (< 66 copies/106 cells) tended to have a lower anti-gp41 antibodies activity versus children 
with an HIV DNA > 66 copies//106 cells (p = 0.11). Overall, eight seroreversions were identified (negative Architect ELISA) in which 2 children had an HIV DNA under the threshold (1 
detectable and 1 undetectable) and a low anti-gp41 antibodies activity.
Conclusions: This study may be helpful to identify candidates with low viral reservoir and low antibodies level for future strategies aiming at reduce the burden of antiretroviral 
therapy or control the HIV reservoir in children.

841 Hybrid HIV Testing Strategy Achieves High Coverage of Rural East African Children 
James Ayieko1; Gabriel Chamie2; Craig R. Cohen2; Tamara Clark2; Edwin Charlebois2; Maya Petersen3; Moses R. Kamya4; Diane V. Havlir2; Theodore D. Ruel2  
1Kenya Med Rsr Inst, Kisumu, Kenya; 2Univ of California San Francisco, San Francisco, CA, USA; 3Univ of California Berkeley, Berkeley, CA, USA; 4Makerere Univ Coll of Hlth Scis, Kampala, 
Uganda 
Background: Despite scale-up of early infant diagnosis programs, many HIV+ children remain undiagnosed and suffer high mortality. Efficient ways to screen children ≥ 2 years 
old in the context of universal test-and-treat policies are needed.  We evaluated the HIV-testing coverage of children in a hybrid mobile multi-disease screening campaign that 
achieved 89% HIV testing of adults in Uganda and Kenya (SEARCH, NCT:01864603).
Methods: From 2013-14, children in 32 rural Ugandan and Kenyan communities were enumerated by door-to-door census. Children were tested for HIV using a “hybrid” mobile 
testing strategy that included 2-week multi-disease community health campaigns (CHCs) offering malaria testing, deworming and vitamin A, followed by targeted home-based 
testing (HBT) for children “at-risk” for HIV, with mothers’ serostatus positive (HIV+) or unknown (HIVunk). Children aged 2-9 years old living in the study community for ≥6 months 
of the prior year (“stable”) were evaluated for HIV testing coverage, seroprevalence and newly diagnosed infection.
Results: Of 87,700 stable children (mean age 5.4 years), maternal serostatus was negative in 57,655 (66%), positive in 7,055 (8.0%), and unknown in 22,990 (26%). Both parents 
were alive for 92%, 1.3% were maternal orphans, 6.0% were paternal orphans, and 0.9% had lost both parents (unknown in 0.3%). The CHC was attended by 69,906 (80%) 
children; overall hybrid model testing coverage of at-risk children was 81% (see Table).  Among children of HIV+ mothers, older children (8-9 vs 2-3 years aOR 2.5,95%CI:2.0-
3.1) and Kenyan residence (aOR 3.4, 95%CI:2.4-4.8) were predictive of not being tested in generalized estimating equation modelling, but low wealth (lowest tertile aOR 1.0, 
95%CI:0.8-1.3) and maternal CD4 count < 350 (aOR 1.1, 95%CI:0.9-1.4) were not. Among 819 HIV+ diagnoses, 444 (54%) had no prior positive testing reported. The prevalence of 
HIV was 0.4% in Southwest Uganda, 0.6% in East Uganda and 2.6% in Kenya, among children tested.
Conclusions: The integration of HIV-testing of children into a CHC, with subsequent targeted HBT for at-risk children, resulted in 81% testing coverage of at-risk children and 
doubled the number of children recognized to be HIV+. In Ugandan communities, coverage of children born to HIV+ women reached 95%. Similar approaches, integrating 
pediatric screening into mobile population-level health campaigns, could serve as efficient tools for identifying HIV+ children  as countries seek to achieve universal testing and 
treatment.

 

842  Outcomes of the Test and Treat Policy for HIV-Infected Children and Adolescents 
Rita Atugonza; Jacqueline B. Kanywa; Vincent Tukei; Adeodata Kekitiinwa  
Baylor Coll of Med Children’s Fndn Uganda, Kampala, Uganda 
Background: In 2014, Uganda was the first high-burden country to adopt the Test and Treat model for all children and adolescents living with HIV under the age of 15 years. We 
compare baseline and 12 months outcomes of children who initiated ART under the Test and Treat model and WHO 2010 guidelines at an HIV clinical center of excellence in Uganda.
Methods: All children and adolescents under 15 years were started on ART. For this analysis, participants were eligible if they were aged 5-15 years and had initiated first line ART 
between 1st April 2014 and 31st March 2015. Participants were further categorized into 2 groups namely those eligible for ART based on WHO 2010 guidelines and those only eligible 
based on the new Test and Treat policy. Data was retrospectively reviewed and comparisons made between the 2 groups for CD4 levels, nutritional status, drug adverse events, 
viral load and retention in care. Data was analyzed using STATA SE/13.0
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Results: We studied 500 children; the majority 381/500 (76.2%) initiated ART due to the new Test and Treat policy while 119/500 (23.8%) required ART based on the 2010 WHO 
guidelines. Children initiated based on the new policy had a median baseline CD4 count of 745 [551-1089] compared to 313 [77-558] for those initiated based on the 2010 WHO 
guidelines. Children initiated based on the new policy were less likely to develop malnutrition within the first 6 months of treatment OR 0.13 [95%CI 0.05; 0.30], were more likely to 
be adherent to ART OR 1.85 [95% CI 1.02; 3.29] and were also more likely to have viral suppression at 6 months OR 4.42 [95% CI 2.29; 8.53]. The rates of retention at 12 months were 
99% for the Test and Treat group versus 85% for children initiated based on 2010 WHO guidelines. There were no other statistically significant differences between the two groups. 
Conclusions: The Test and Treat model of treatment is viable for resource limited settings with demonstrated favorable treatment outcomes.

843  48-Week Outcomes of African Children Starting ART at CD4 >500 With Streamlined Care 
Florence Mwangwa1; Diane V. Havlir2; Vivek Jain2; Dathan Byonanebye3; Dalsone Kwarisiima4; Tamara Clark2; Edwin Charlebois2; Maya Petersen5; Moses R. Kamya; Theodore D. Ruel2  
1Infectious Diseases Rsr Collab, Kampala, Uganda; 2Univ of California San Francisco, San Francisco, CA, USA; 3Makerere Univ Coll of Hlth Scis, Kampala, Uganda; 4Makerere Univ-Univ of 
California San Francisco Rsr Collab, Kampala, Uganda; 5Univ of California Berkeley, Berkeley, CA, USA 
Background: With global guidelines shifting to universal antiretroviral therapy (ART) for HIV+ children, strategies are needed to scale-up ART efficiently while ensuring good 
clinical outcomes.  Data on children initiating ART at high CD4 counts are particularly limited. We evaluated retention in care, viral suppression, and safety in asymptomatic HIV+ 
children starting ART at CD4 >500 cells/μl in rural African clinics using a streamlined ART delivery system.
Methods: In 16 rural Ugandan and Kenyan clinics, HIV+ adults and children were offered ART (SEARCH Study, NCT:01864603) in 2013-15. We studied children 2-14 years old who 
initiated ART with CD4 >500 cells/μl and were ineligible for ART by country guidelines. Streamlined care included: (1) nurse-driven triage and visits focused on symptom-based ART 
toxicity screening, (2) on-site nurse referral of complex cases to a physician, (3) a patient-centered care system, fostering a welcoming/ supportive environment, (4) viral load (VL) 
measurement and structured VL counseling, (5) provision of 3 months’ ART refills, and (6) appointment reminders and patient tracking. Patients had visits at baseline, 4, 12, then 
every 12 weeks. VL and basic safety laboratory tests were assessed at baseline, 24 and 48 weeks.  
Results: Overall, 77 HIV+ children initiated ART. Median age was 8 years (IQR 6-11), 56% were female, and 34% were orphans from mother/father/both. No prior + HIV test was 
reported by 43/77(56%). At baseline, children had a median VL of 14,851 copies/ml (IQR 1,651-66,479) and a median CD4 count of 847 cells/μl (IQR 659-1,103). Overall, 74/77(96%) 
of children were retained at week 48. Two children withdrew consent when they moved out of the study area and one because the parent declined ART. One child was last seen at 
enrollment, another at 12 weeks. There were no deaths. Overall, 3/77 (4%) patients had grade III or IV clinical adverse events, including thrombocytopenia(III), and neutropenia (III) 
and rash(IV). One patient each switched from nevirapine and abacavir due to rash.  Viral suppression was achieved in 62/68 (91%) children tested at 48 weeks (see table).
Conclusions: HIV+ children 2-14 years old with CD4 >500 cells/μl receiving ART in rural African clinics employing streamlined ART delivery had 94% retention in care at 48 weeks 
with 91% viral suppression among those tested. This suggests that as nations adopt universal ART, streamlined nurse-driven care systems can safely and effectively deliver ART to 
HIV+ children.

 

844  Family Clinic Day RCT in Uganda: Child Antiretroviral Therapy Retention and Adherence 
Justin C. Graves1; Christine J. Schellack2; Margaret L. Prust1; Esther Mirembe2; Marta R. Prescott1; Betty Mirembe2; Ivan Lukabwe3; Barbara Asire3; Peter Elyanu3; Sarah Moberley4  
1Clinton Hlth Access Initiative, Boston, MA, USA; 2Clinton Hlth Access Initiative, Kampala, Uganda; 3Uganda Ministry of Hlth, Kampala, Uganda; 4Clinton Hlth Access Initiative, Melbourne, 
Australia 
Background: Uganda recently adopted a test-and-treat policy for HIV patients 15 years or younger. But despite increased eligibility, low retention rates among pediatric and 
adolescent antiretroviral therapy (ART) initiates could severely limit the impact of this new policy. This evaluation tested the impact of the Family Clinic Day (FCD) program, a 
facility based family-centered appointment scheduling and health education intervention.
Methods: We conducted a clustered randomized controlled trial for 6 months, from October 2014 to March 2015. Forty-six facilities were stratified by implementing partner 
and facility type and randomly assigned to the control arm receiving standard practice of care or the intervention are receiving FCD. Retrospective data collection of ART registers 
occurred after study completion in May 2015. Outcome indicators for paediatric and adolescent 
patients included the proportion retained in care and the proportion adherent to their appointment 
schedule. Six focus group discussions (FGD) were conducted with FCD participants and 17 interviews 
with health workers were conducted to understand perspectives on FCD successes and challenges.  
Results: A total of 4,715 pediatric and adolescent patient records were collected, of which 2,679 
(n=1,319 from control facilities and 1,360 from intervention facilities) were eligible for inclusion. The 
FCD did not improve retention (adjusted odds ratio [aOR] 1.11; 90% CI 0.63 – 1.97, p=0.75), but as 
shown in figure 1, was associated with improved adherence to appointment schedule (aOR 1.64; 90% 
CI 1.27 – 2.11, p<0.01). Qualitative findings suggested that FCD patients benefited from the health 
education and increased psychosocial support. Health workers identified few challenges with FCD 
implementation, but broader challenges in ART care delivery may be impacting the ability of health 
facilities to implement FCD. 
Conclusions: FCD scale-up in Uganda would likely produce improvements to adherence following an 
increase in knowledge based on health education, peer support and adherence to appointments. Broad 
challenges facing ART clinics, such as under-staffing and poor filing systems, should be addressed in 
order to maximize the impact of programs such as FCD. 
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845  12-Month Treatment Outcomes Amongst HIV-Positive Orphans and Nonorphans 
Cheryl J. Hendrickson1; Alana Brennan2; Denise Evans1; Ian M. Sanne3; Sharon Patz4; Sanlie Untiedt5; Jean Bassett5; Matthew P. Fox2  
1Hlth Economics and Epi Rsr Office, Johannesburg, South Africa; 2Boston Univ, Boston, MA, USA; 3Univ of the Witwatersrand, Wits Hlth Consortium, Johannesburg, South Africa; 4Alexandra 
Clinic, Alexandra, South Africa; 5Witkoppen Hlth And Welfare Cntr, Johannesburg, South Africa 
Background: The AIDS epidemic has resulted in a large population of orphans in South Africa – without parents, these children may be more at risk of delayed healthcare and 
poorer outcomes. Little research has investigated treatment outcomes for HIV-positive orphans versus non-orphans; the research that has been done shows mixed results. We 
sought to evaluate the association between orphan status and antiretroviral treatment (ART) treatment outcomes among HIV-positive infants, children and adolescents initiating 
ART at 2 large public-sector HIV clinics in Johannesburg, South Africa.
Methods: Retrospective cohort study among HIV-positive infants, children and adolescents aged one month to 18 years initiating on standard first-line ART between June 
2004-May 2013. We used modified Poisson regression to evaluate the association of orphan status with all-cause mortality, loss to follow-up (LTF;≥3 months late for a scheduled 
visit) and having a detectable viral load (≥400 copies/ml) at 12 months on ART.
Results: We included 244 (27.1%) patients classified as orphans (either maternal, paternal or both) and 658 (72.9%) as non-orphans at ART initiation in our analysis. Median ages 
were 8.5 years (IQR:5.2-11.6) and 3.0 years (IQR:1.0-7.4) for orphans and non-orphans, respectively. At ART initiation about 36% were classified as WHO stage III/IV and 17% had TB. 
A total of 1 (0.4%) orphan and 16 (2.4%) non-orphans died in the first 12 months following ART initiation while 7.8% and 17.8% of orphans and non-orphans were LTF. A total of 37 
(18.7%) orphans and 133 (29.4%) non-orphans had a detectable viral load after 12 months on ART. Adjusted modified Poisson regression (Table 1) showed that being an orphan has 
a protective effect on the risk of death (RR 0.26;95%CI:0.20-0.35), risk of LTF (0.60;95%CI:0.44-0.82) and risk of failure to achieve viral suppression (0.77;95%CI:0.70-0.84) when 
compared to non-orphans.
Conclusions: Results show that orphans were less likely to die, be lost to follow-up and fail to achieve viral suppression. This surprising result needs to be analysed further, but 
may arise from orphans being more integrated into care due to orphan-specific programming or foster care. Understanding the impact of orphan status on short- and long-term 
ART outcomes could improve targeted strategies, and subsequent treatment and developmental outcomes, for HIV-positive infants, children and adolescents. Additional research 
investigating age-specific outcomes will be important to further elucidate these effects.

Adjusted	  risk	  ra-o	  and	  95%	  confidence	  interval	  (CI)	  

Mortality	  
(n=17)	  

Loss	  to	  follow-‐Up	  
(n=136)	  

Failure	  to	  achieve	  
viral	  suppression	  

(n=170)	  

Orphan	  status	  at	  ART	  ini-a-on	  

Non-‐orphan	   Reference	   Reference	   Reference	  

Orphan	   0.26	  (0.20-‐0.35)	   0.60	  (0.44-‐0.82)	   0.77	  (0.70-‐0.84)	  

Sex	  

Female	   Reference	   Reference	   Reference	  

Male	   0.95	  (0.47-‐1.92)	   0.94	  (0.81-‐1.09)	   1.08	  (1.00-‐1.16)	  

Age	  at	  ART	  ini-a-on	  (years)	  

<	  1	  year	   0.94	  (0.40-‐2.22)	   1.06	  (0.83-‐1.36)	   1.32	  (1.08-‐1.62)	  

1	  to	  4.9	   Reference	   Reference	   Reference	  

5	  to	  9.9	   0.47	  (0.40-‐0.55)	   0.51	  (0.30-‐0.85)	   0.65	  (0.27-‐1.56)	  

≥	  10	  years	   0.60	  (0.26-‐1.33)	   0.40	  (0.18-‐0.86)	   0.99	  (0.88-‐1.12)	  
CD4	  classifica-on	  at	  ART	  
ini-a-on*	  

Very	  low	   4.30	  (3.19-‐5.81)	   1.78	  (1.69-‐1.89)	   0.91	  (0.58-‐1.42)	  

Low	   0.43	  (0.29-‐0.63)	   0.91	  (0.56-‐1.49)	   0.96	  (0.94-‐0.98)	  

Moderate	   0.47	  (0.11-‐1.93)	   0.95	  (0.84-‐1.07)	   0.94	  (0.80-‐1.10)	  

High	   Reference	   Reference	   Reference	  

Hb	  at	  ART	  ini-a-on	  (ug/dL)	  

<	  10	   Reference	   Reference	   Reference	  

≥	  10	   0.64	  (0.59-‐0.69)	   0.99	  (0.71-‐1.36)	   0.96	  (0.78-‐1.19)	  
WHO	  clinical	  stage	  at	  ART	  
ini-a-on	  

I	  or	  II	   Reference	   Reference	   Reference	  

III	  or	  IV	   0.97	  (0.63-‐1.48)	   0.82	  (0.73-‐0.92)	   1.21	  (1.10-‐1.32)	  

NRTI	  

Stavudine	  (d4T)	  or	  
Zidovudine	  (AZT)	   Reference	   Reference	   Reference	  

Abacavir	  (ABC)	  or	  Tenofovir	  
(TDF)	   0.41	  (0.21-‐0.79)	   1.18	  (1.11-‐1.24)	   2.56	  (1.88-‐3.48)	  

PI**	  

No	   Reference	   Reference	   Reference	  

Yes	   1.89	  (0.90-‐3.99)	   0.69	  (0.68-‐0.70)	   0.97	  (0.96-‐0.99)	  

Table	  1.	  Adjusted	  predictors	  of	  mortality,	  loss	  to	  follow	  up	  and	  viral	  suppression	  
among	  infants,	  children	  and	  adolescents	  12	  months	  a^er	  ini-a-ng	  ART	  

*CD4	  classificaZon	  as	  follows:	  	  Very	  low	  CD4:<5%	  for	  <6	  and	  <25	  cells/mm3	  for	  ≥6;	  Low	  	  	  	  
CD4:5-‐15%	  for	  <6	  and	  25-‐50	  cells/mm3	  for	  ≥6;	  	  Moderate	  CD4:15-‐25%	  for	  <6	  and	  50-‐200	  cells/
mm3	  for	  ≥6;	  High	  CD4:>25%	  for	  <6	  and	  >200	  cells/mm3	  for	  ≥6	  
**PI	  is	  either	  Lopinavir	  or	  Ritonavir	  

 

846  An Audit of Weight-Based Antiretroviral Therapy Dosing in Children 
Subathira Dakshina1; Lavanya Raman2; Rashida A. Ferrand3; Palwasha Y. Khan4; Katharina Kranzer3; Hilda Mujuru5  
1Barts Hlth NHS Trust, London, UK; 2Southend Univ Hosp, Westcliff on Sea, UK; 3London Sch of Hygiene & Trop Med, London, UK; 4London Sch of Hygiene & Trop Med, Cardiff, UK; 5Univ of 
Zimbabwe, Harare, Zimbabwe 
Background: Paediatric antiretroviral therapy (ART) dosing is weight dependent and guidelines recommend ART dose adjustment according to a child’s weight.  We conducted an 
audit to assess ART dosing in a public sector paediatric HIV outpatient clinic in Harare, Zimbabwe. At this clinic children are routinely reviewed by a clinician every three months.
Methods: Children and guardians consecutively attending the HIV clinic from May to July 2015 at Harare Hospital were enrolled with consent. Data was extracted from patient-
held and clinic records including date of ART initiation, current CD4 count, ART regimen, ART dosage, weight and changes to ART regimen and/or dose at the last clinic (doctor) visit. 
Correct weight-based dosing was defined according to the National ART Guidelines. The proportion of children with incorrect dosing (either over-dosed or under-dosed) at the time 
of the clinic visit was determined for each drug.
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Results: A total 458 children attended the clinic; 244 (53%) were male; 22 (5%) 0-3 years, 192 (42%) 4-10 years and 244 (53%) 11-17 years. Median CD4 count was 713.5 cells/mm3 
(IQR 440-1088) and median time on ART 16 months (IQR 8-30). Changes to ART regimens were documented in 241/458 children (53%). ART regimen combinations were prescribed 
outside of recommended guidelines in 2/22 (9%) aged 0-3, 41/192 (21%) aged 4-10 and 19/100 (19%) aged 11-17.
The majority (n=13, 59%) of infants were over-dosed on one drug of the ART regimen (Table 1). Among the young (4-10) and older children (11-17) 82 (46%) and 41 (18%) were 
either under- and /or over-dosed on one drug. Drugs commonly over-dosed in the older age groups were efavirenz and boosted lopinavir. Zidovudine was more frequently under-
dosed and nevirapine was both frequently under- and over-dosed. 311/448 (69%) children were prescribed a fixed-dose combination (FDC). 77% (160) on FDC had all three drugs 
correctly dosed compared to those not on a FDC 62% (151) were correctly dosed. 
Conclusions: This study shows that ART regimens in children are often prescribed outside of national guidelines and at doses not adjusted to their weight. Suboptimal ART dosing 
might result in unwanted side effects, development of virological failure and potentially drug resistance. Training of health care workers should address appropriate dosing and 
simple aide-memoires may support accurate dosing. 

 

847  Persistence of HIV Drug Resistance in Children Exposed to Nevirapine Prophylaxis 
Ruth M. Kanthula1; Ingrid Beck2; Gisela Van Dyk3; Rachel Silverman1; Scott Olson1; Christen Salyer2; Sharon Cassol3; Theresa Rossouw3; Lisa Frenkel2  
1Univ of Washington, Seattle, WA, USA; 2Seattle Children’s Rsr Inst, Seattle, WA, USA; 3Univ of Pretoria, Pretoria, South Africa 
Background: Nevirapine (NVP) is administered to breastfeeding infants as prophylaxis for prevention of mother-to-child-transmission of HIV. Since drug-resistant viruses 
can compromise future antiretroviral therapy (ART) when prophylaxis fails, we studied HIV-infected, NVP-exposed children to determine the persistence of NVP resistance and 
correlate the detection of resistance with duration of exposure to NVP.
Methods: HIV-infected, NVP-exposed children initiating ART were enrolled in a prospective observational study in Pretoria, South Africa. Dried blood spots were collected at 
enrollment and during monthly follow-up visits. Amplifiable HIV templates were quantified by real time PCR of gag, so that a target of 300 templates could be submitted to nested 
HIV pol PCR. NVP-resistance was assessed by an oligonucleotide ligation assay optimized for HIV-1 subtype C with the capability to quantify ≥2% mutant. The proportion of virus 
population comprised of mutant and wild-type viruses were quantified at four codons encoding high-level resistance to non-nucleoside reverse transcriptase inhibitors (NNRTIs).
Results: A total of 88 HIV-infected children enrolled in the study from 2010-2013 at a median of 8 months (mo) of age (IQR:4-15). Children received single-dose (sd)-NVP at birth 
(n=40) or extended NVP prophylaxis (n=48) for a median of 6 weeks (IQR:4-9). At study enrollment, NVP-resistance was detected in 52% of children and among them, mutations 
were detected at Y181C (63%), K103N (43%), G190A (22%) and V106M (22%). Children with resistance had viral populations with high proportions of mutant variants (median 
96% (IQR:82-100)). These children were also younger, with more recent NVP-exposure (median of 4 (IQR:2-7) vs. 14 (IQR:9-27) mo prior to enrollment, P<0.0001), and a greater 
proportion had received prolonged NVP-prophylaxis vs. sdNVP (60% vs. 43%; P=0.133). Of children with resistance at enrollment, 59% were followed longitudinally for a median 
of 13 mo (IQR:12-16) and resistant viruses persisted at a median concentration of 98% (IQR:77-100) to a median age of 21 mo (IQR:17-32).
Conclusions: HIV-infected children who fail NVP-prophylaxis often have HIV populations consisting of NVP-resistant viruses, suggesting maternal transmission of resistant 
variants or NVP-selection at the time the HIV reservoir was established. The persistence of high mutant concentrations supports drug resistance testing in NVP-exposed children 
prior to NNRTI-ART in resource-limited communities.

848  Independent lineages of HIV-1 Multidrug Resistance in Children Failing Early ART 
Camille M. Lange1; Stephane Hue2; Avy Violari3; Mark F. Cotton4; Diana Gibb5; Deenan Pillay6; Ravindra K. Gupta7  
1NIH, Bethesda, MD, USA; 2London Sch of Hygiene & Trop Med, London, UK; 3Univ of the Witwatersrand, Johannesburg, South Africa; 4Stellenbosch Univ and Tygerberg Children’s Hosp, Cape 
Town, South Africa; 5Med Rsr Council Clinical Trials Unit, London, UK; 6Africa Cntr for Hlth and Pop Studies, Mtubatuba, South Africa; 7Univ Coll London, London, UK 
Background: Early protease inhibitor (PI) based antiretroviral therapy (ART) is recommended in vertically infected children, bringing immediate clinical benefit and limiting the 
reservoir size, which may impact on future chances of cure. We previously reported linked multi-class drug resistance (MDR) in children that received nevirapine prophylaxis and 
failed early PI based ART (Lange et al, JAIDS 2015). Here we report evolutionary histories of drug resistant lineages in these children.
Methods: Single genome sequencing was used to characterise genetically linked MDR in HIV-1 protease and reverse transcriptase from longitudinal plasma samples. Sequences 
were obtained from the pre-ART populations, during suppressive therapy, treatment failure, treatment interruption and re-started ART. The mean pairwise genetic distances 
(MPDs) between these populations were calculated. The evolution and population diversity of MDR lineages were analysed by Maximum Likelihood (ML) phylogenetic 
reconstruction.
Results: 442 sequences were obtained from 2/10 children: n=249 from 7 time points in the first child; n=193 from 5 time points in the second child. Sampling depth was 
estimated as ≥ 5-10% of the viral population. ML trees showed multiple emergences of MDR on distinct intra-patient lineages. One child had a clonally expanded MDR lineage 
persisting for 85 weeks of ART. Accordingly, MPD at weeks 12, 40, 72 and 96 of ART were significantly lower than at baseline (0.6%, 0.5%, 0.2% and 0.3% vs 0.7% respectively; 
p<0.0001). In stark contrast the ML tree of the second child indicated temporal stepwise accumulation of resistance mutations. In this scenario the MPD at weeks 40 and 96 of 
ART and at week 60 of re-started ART were significantly higher than at baseline (0.3%, 0.4% and 0.3% vs 0.1% respectively; p<0.0001). MDR populations with PI resistance most 
frequently evolved from RT M184V mutated viral populations in both children.
Conclusions: We report distinct patterns of multiple class HIV-1 drug resistance acquisition over time in children treated with early PI based ART: firstly clonal expansion from an 
MDR reservoir, and secondly through stepwise accumulation of major resistance mutations.
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849  Transmitted Drug Resistance and First-Line ART Treatment Outcomes in Ugandan Children 
Cissy Kityo1; Ragna S. Boerma2; Kim Sigaloff2; Elizabeth Kaudha1; Job Calis3; Victor Musiime4; Tamara Sonia Boender2; Henry Mugerwa1; Tobias Rinke de Wit2; Peter Mugyenyi1  
1Joint Clinical Rsr Cntr, Kampala, Uganda; 2Amsterdam Inst for Global Hlth and Develop, Amsterdam, Netherlands; 3Academic Med Cntr, Amsterdam, Netherlands; 4Makerere Univ Coll of Hlth 
Scis, Kampala, Uganda 
Background: Transmission of drug-resistant (TDR) HIV-1 can impair virologic response to antiretroviral therapy (ART) especially in children. This study evaluated the effect of TDR 
on virologic and acquired drug resistance (ADR) outcomes among children initiating first-line ART.  
Methods: Children ≤12 years initiating first-line ART were enrolled at 3 sites in Uganda between 2010 and 2011. Blood was taken at baseline and 6-monthly during 24 months of 
ART for later determination of viral load (VL) and pol genotypic testing if VL>1,000 copies/ml at JCRC Kampala laboratories. The 2014 IAS-USA mutation list and Stanford algorithm 
were used to score drug resistance mutations (DRMs) and susceptibility. Patients 
were classified into two groups: fully active (no TDR or TDR without reduced 
susceptibility) and patients with TDR and partially active ART. Virological failure 
(VF) was defined as 2 consecutive VLs >1000 copies/ml, at least 6 months from 
ART initiation. Factors associated with VF and acquired drug resistance (ADR) 
were assessed in multivariate logistic regression analysis and evolution of 
resistance was described.
Results: 317 children median age 4.9 years were enrolled on mainly NNRTI based 
regimens (91.2%). TDR mutations were detected in 47(16.9%) participants of 
whom 22(46.8%) initiated a partially active ART.  256(80.8%) participants were 
still on first line ART and in care at 24 months of follow-up of whom 32%(92/287) 
had VF. Children with TDR and partially active ART had significantly higher risk 
of VF (aOR:15.25, 95%-CI:3.77-61.7,p<0.001) and ADR (aOR:3.47, 95%-CI:1.31-
9.22,p<0.012). A single VL >1000 copies/ml at 6 months on treatment was 
strongly associated with VF (OR:22.09, 95%-CI:9.68-50.42,p<0.001) and ADR 
(OR:9.89, 95%-CI:5.16–18.94;p<0.001). Other factors associated with VF in the 
adjusted model were higher baseline VL (aOR:2.28,p<0.001) and WHO stage 2 
compared to Stage 1 (aOR:10.3,p=0.022). Among the 66 children with prolonged 
viraemia, there was a high rate of acquisition of DRMs.
Conclusions: In this pediatric cohort, TDR was found to be high and strongly 
associated with VF and ADR. Accumulation of DRMs was high and may jeopardize 
future therapeutic options. Efforts are needed to incorporate affordable drug resistance testing in developing countries to prevent the use of suboptimal ART. In the context of 
universal access of VL monitoring, programmatic use of a 6 month VL on treatment would detect majority of future VFs early and allow for treatment adjustment to prevent ADR.  

 

850  Drug Resistance Compromises Second-Line ART in Mozambican Children Failing First-Line 
Paula M. Vaz1; William C. Buck2; Dulce A. Bila3; Nilesh Bhatt3; Kebba Jobarteh2; Loide Cossa3; Charity Alfredo2; James Houston4; Amina Sousa3; Chunfu Yang4  
1Fundação Ariel Glaser, Maputo, Mozambique; 2CDC, Maputo, Mozambique; 3Inst Nacional de Saúde, Maputo, Mozambique; 4CDC, Atlanta, GA, USA 
Background: Mozambique’s pediatric antiretroviral treatment (ART) program grew from 9,393 patients in 2007 to 41,400 in 2013. This rapid and ongoing expansion has made 
assurance of quality care a challenge and has occurred without viral load monitoring. In this context, we assessed the prevalence of virologic failure (VF) and HIV drug resistance 
mutations (DRM) in a cohort of ART-experienced children to understand implications for the current pediatric second-line regimen of LPV-r/3TC/ABC or TDF.
Methods: A cross-sectional study was conducted at six clinics providing pediatric ART in Maputo. Children aged 1-14 years and active on ART for at least 12 months were enrolled 
from August 2013 to March 2014. Clinical and demographic information were collected and viral load was performed. Dried blood spots were prepared from samples with VF 
(>1000 copies/mL) for genotyping. DRM interpretation and drug susceptibility were assessed using HIVdb (Stanford v7.0). Statistical analysis was done with SAS (v9.2).  
Results: In total 713 children were enrolled; mean age of 102.9 months (95%CI: 81.0-124.7), mean time on ART of 60.3 months (95%CI: 38.8-81.2), 73.2% (95%CI: 43.5-90.6) were 
on d4T/3TC/NVP, 85.8% (95%CI: 75.2-92.3) had no immune suppression and 20.2% (95%CI: 15.0-26.6) had PMTCT exposure. VF was observed in 256 patients (35.9%) (95%CI: 26.9-
46.2%), and 96.9% (n=248) were successfully genotyped, with DRM found in 94.8% (n=235). High levels of NRTI and NNRTI mutations were observed with M184V (90.7%) and 
Y181C (49.6%) most common in each class. K65R and major PI DRMs occurred in 2.4% and 1.6% of sequences, respectively. Thymidine analog mutations (TAMs) were observed in 
33.5% (n=83), all in children ≥5 years. TAM-2 was the main pathway observed (n=69; 83.1%) with a mixture of both pathways in 12 patients. Second-line ART had three, two, and 
one-drug efficacy in 5.4%, 82.4%, and 12.2% of patients with DR, respectively, age-stratified results in Fig. 1.
Conclusions: VF was common (35.9%) in this large, treatment-experienced, older pediatric ART cohort, and was strongly associated with DRM (94.8%).  Many of these children 
did not have immunologic failure and had likely been on failing regimens for some time, accumulating DRMs. These findings support the ongoing roll-out of viral load testing in 
Mozambique and have implications for pediatric second-line outcomes.  Additional analysis of these data will look at differences in VF and DR by age group and associated risk 
factors.
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851  Dysregulated Epigenome in Perinatally HIV-Infected Children on ART 
Stephanie Shiau1; Stephen M. Arpadi1; Renate Strehlau2; Avy Violari2; Shuang Wang3; Faeezah Patel2; Marc Foca1; Ashraf Coovadia2; Elaine J. Abrams4; Louise Kuhn3; for the CHANGES 
Study Team  
1Columbia Univ Med Cntr, New York, NY, USA; 2Univ of the Witwatersrand, Johannesburg, South Africa; 3Columbia Univ, New York, NY, USA; 4ICAP, Columbia Univ Mailman Sch of PH, New 
York, NY, USA 
Background: Perinatal acquisition of HIV and early initiation of antiretroviral therapy (ART) takes place in a critical developmental period during which the epigenome may be 
influenced. To investigate the cumulative impact of perinatal HIV infection and ART on the epigenetic profile of school-aged children and identify affected biological pathways, we 
conducted an epigenome-wide association study.
Methods: Genome-wide DNA methylation profiling was used to identify differentially methylated regions (DMRs) associated with HIV in 120 HIV-infected and 60 frequency 
age-matched HIV-uninfected children aged 4-9 years participating in an observational study at two sites (Empilweni Services and Research Unit and Perinatal HIV Research Unit) 
in Johannesburg, South Africa. HIV-infected children were initiated on ART ≤24 months of age, consistently on treatment (did not interrupt), and currently suppressed (HIV RNA 
<400 copies/mL) on a LPV/r-based regimen. DNA methylation was assayed using the Illumina Infinium HumanMethylation450 BeadChip array. Pre-processing, including filtering 
and beta-mixture quantile normalization, and analysis was performed with the R/Bioconductor RnBeads package. We identified significant DMRs at defined promoter regions and 
genes with an adjusted FDR p-value <0.05 using the limma package. Gene functional classification was explored using the Database for Annotation, Visualization, and Integrated 
Discovery (DAVID). The analysis was repeated stratified by sex.
Results: After pre-processing and normalization a total of 424343 sites and 179 samples were suitable for analysis. Mean age was similar between HIV-infected and uninfected 
children (6.4 ± 1.4 vs. 6.4 ± 1.4, NS), as was the proportion of males (46.2 vs 50.0%, NS). 17067 significant DMRs at genes and 12700 at promoters were identified. Functional 
analysis of the top 1000 DMRs at genes identified functional clusters related to transmembrane receptors including chemokine ligands and G protein-coupled receptors, defensins, 
and zinc finger proteins. Among boys, 671 significant DMRs at genes and 1263 at promoters between HIV-infected and uninfected children were identified, involving similar genes. 
Among girls, only 1 significant DMR at a gene and 12 DMRs at promoters were identified.
Conclusions: Our novel study provides evidence that perinatally acquired HIV infection may dysregulate the epigenome in school-aged children on ART. We further note that HIV 
may influence the epigenome differentially in boys and girls.

852  Timing of Pubertal Onset in Perinatally Infected South African Adolescents on ART 
Landon Myer1; James Nuttall1; Helena Rabie2; Kirsty Brittain1; Lisa Frigati2; Paul Roux3; Diane Gray1; Linda-Gail Bekker4; Heather J. Zar1; for the Cape Town Adolescent Antiretroviral 
Cohort  
1Univ of Cape Town, Cape Town, South Africa; 2Stellenbosch Univ, Cape Town, South Africa; 3Groote Schuur Hosp, Cape Town, South Africa; 4Desmond Tutu HIV Cntr, Cape Town, South Africa 
Background: Paediatric HIV infection is associated with delayed puberty but there are few comparative data including HIV-negative controls from southern Africa. We examined 
the onset of puberty in perinatally-infected adolescents in the Cape Town Adolescent Antiretroviral Cohort (CTAAC).
Methods: We recruited 515 perinatally HIV-infected adolescents ages 9-14 years on ART for at least 6 months. At enrolment, individuals underwent a structured clinical interview 
and examination including Tanner staging and anthropometry; medical history was abstracted from routine clinical records. A comparator group of 110 age- and sex-matched 
HIV-negative controls underwent parallel assessments. Analyses used semi-parametric models to compare the onset of puberty (Tanner stage II or higher on genital development 
in males [G2] and breast and pubic hair development in females [B2 & P2, respectively]) and menarche according to age, age at ART initiation, current ART regimen, and between 
HIV+ and HIV- adolescents.
Results: Overall 49% of HIV+ participants were female (mean age, 12.0 years; median age at ART initiation, 4.3 years; median CD4 cell count, 712 cells/uL; 76% with viral load <50 
copies/mL). Comparing HIV+ participants to HIV- controls, the median weight-for-age z-score for boys was -1.14 versus -0.56 and for girls -0.71 versus 0.24. Comparing all HIV+ 
children to age- and sex-matched controls, the median age of pubertal onset was delayed by approximately 0.3 years in males (G2: 13.9 versus 13.6, p=0.039) and was similar 
among females (B2: 12.8 versus 12.9, p=0.524; P2: 13.1 versus 13.2, p=0.993). The median age of menarche was 14.2 in HIV+ girls versus 14.0 in HIV- girls (p=0.127). Among HIV+ 
adolescents, pubertal onset was persistently associated with age at ART initiation: across all measures for boys and girls, older age at ART initiation was strongly associated with 
later age of pubertal onset (p<0.05 for all measures), and children who initiated ART earlier ages had timing of pubertal onset that was comparable to that of HIV- controls (Figure). 
Later age of pubertal onset was also associated with lower current CD4 cell count (p<0.05 for all measures) but not with viral load or current PI vs NNRTI use.
Conclusions: Differences in the timing of pubertal onset between HIV-infected adolescents and local HIV- controls may be less marked in this setting than has been observed in 
North America, and appear to be heavily modified by age at ART initiation.

 

853  Left Heart Abnormalities in HIV-Infected Children in Harare, Zimbabwe 
Edith D. Majonga1; Jon O. Odland2; Rashida A. Ferrand3; Katharina Kranzer3; Grace McHugh1; John Metcalfe4; Tsitsi Bandason1; Hilda Mujuru5; Juan P. Kaski6  
1Biomed Rsr and Training Inst, Harare, Zimbabwe; 2The Arctic Univ of Norway, Tromsø, Norway; 3London Sch of Hygiene & Trop Med, London, UK; 4Univ of California San Francisco, San 
Francisco, CA, USA; 5Univ of Zimbabwe, Harare, Zimbabwe; 6Great Ormond Street Hosp & UCL Inst of Cardiovascular Sci, London, UK 
Background: Due to the remarkable scale-up of antiretroviral therapy (ART), HIV-infected children are expected to survive into adolescence and beyond. However, chronic 
complications such as cardiac abnormalities have become new challenges for this age-group. The main aim of this study was to characterise left sided cardiac abnormalities in a 
cohort of HIV-infected older children and adolescents taking ART.
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Methods: HIV-infected children aged 6-16 taking ART for at least 6 months were enrolled from the Paediatric HIV clinic at Harare Central Hospital. Assessment included clinical 
history, New York Heart Association (NYHA) scoring, incremental shuttle walk testing, viral load, CD4 count and transthoracic echocardiography using 2-Dimensional, M-mode, 
pulsed wave, continuous wave and tissue Doppler imaging. Cardiac abnormalities were assessed using European reference ranges and a z-score >+2 was considered abnormal.
Results: 201 children, median age 11 (IQR 9-12), 48% females and median age at HIV diagnosis of 5 (IQR 3-7) years were enrolled. The median CD4 count 726.5 (IQR 473-935) and 
78.2% had a viral load of <400 copies/ml. Most of the children were stunted and wasted, 76.1% and 78.1% respectively. Chest pain on exertion was reported in 10.9%, tachypnea 
10.8%, palpitations in 4.5% and 14.4% (N=29) were in New York Heart functional score II and 0.5% (N=1) in class IV. The most common cardiac abnormality was left ventricular 
hypertrophy (LVH) (39.5%; N=70) which was either interventricular septal (63.8%) or posterior wall (7.2%) or both (29%), LV diastolic dysfunction (23.2%; N= 41) and LV systolic 
dysfunction (15.8%; N=28). There was no association between symptoms and cardiac abnormalities. 
Conclusions: The findings show a high burden of echocardiographic abnormalities in HIV-infected older children and adolescents the majority of whom were optimally controlled 
on ART. While more than a third of the HIV-infected children had evidence of left heart abnormalities, only a few were symptomatic. Further studies are needed to investigate the 
progression and cause of these abnormalities, in particular the strikingly high prevalence of left ventricular hypertrophy. 

854  Cardiovascular Disease Biomarkers in Perinatally HIV-Infected Adolescents on ART 
Liesl Zuhlke1; Kirsty Brittain1; Linda-Gail Bekker2; Helena Rabie3; James Nuttall1; Brian Eley1; Paul Roux4; Landon Myer1; Heather J. Zar1; for the Cape Town Adolescent Antiretroviral 
Cohort  
1Univ of Cape Town, Cape Town, South Africa; 2Desmond Tutu HIV Cntr, Cape Town, South Africa; 3Stellenbosch Univ, Cape Town, South Africa; 4Groote Schuur Hosp, Cape Town, South Africa 
Background: HIV infection and antiretroviral therapy (ART) are independently associated with increases in cardiovascular disease (CVD) biomarkers in children. However little is 
known about CVD biomarkers in perinatally-infected adolescents in southern Africa.
Methods: We enrolled perinatally HIV-infected (HIV+) adolescents ages 9-14 years on ART for at least 6 months and age- and sex-matched HIV-uninfected (HIV-) controls. 
Individuals underwent phlebotomy after fasting for total cholesterol (TC), low-density lipoprotein (LDL-C), high-density lipoprotein (HDL), triglycerides (TG) and highly-sensitive 
C-reactive protein (hs-CRP). Analyses compared biomarker levels according to current age, sex, age at ART initiation, current ART regimen, and between HIV+ and HIV- adolescents; 
abnormal lipid values were based on US National Heart, Lung and Blood Institute cutoffs, and hs-CRP measures excluded children with a recent history (<1 week) of or current 
acute illness or antibiotic use.
Results: Lipid measures for 487 and 72, and hs-CRP measures for 431 and 104, HIV+ and HIV- adolescents, respectively, were included. The mean age of HIV+ adolescents was 12.0 
years (median CD4 cell count, 711 cells/uL; median duration of ART use, 7.0 years; median BMI z-score, -0.24 [IQR, -0.93-0.38]). 36% were on PI-based regimens (predominantly 
lopinavir/ritonavir) and 10% on a regimen containing stavudine (d4T). Overall 15%, 11%, 7% and 5% of HIV+ children had abnormal TC, LDL-C, HDL and TG, respectively. The 
prevalence of lipid abnormalities was higher among female participants and decreased with increasing age in children on PIs (Figure). When compared to HIV- controls and 
adjusting for age and gender, HIV+ adolescents on PIs had elevated TC, LDL-C and TG (OR, 8.2; 95% CI, 1.9-35.5; OR, 2.7; 95% CI, 0.9-8.1; OR, 8.8; 95% CI, 1.2-67.4). Although 
adolescents on NNRTIs had a markedly higher level of TC abnormalities compared to controls (OR, 5.3; 95% CI: 1.3-22.8), TG and LDL-C abnormalities were similar. Current use of d4T 
was not associated with lipid abnormalities. The median hs-CRP was 1.1 mg/L (16% >3.0 mg/L) in HIV+ children and did not vary with age or PI use, versus 0.5 mg/L in controls 
(p<0.001).
Conclusions: Elevated CVD biomarkers are relatively common among perinatally-infected HIV+ adolescents in this setting. The long-term implications of these abnormalities 
require ongoing investigation.

 

855  Lipoatrophy/Lipohypertrophy Outcomes After ART Switch in Children in the UK/Ireland 
Steve Innes1; Justin Harvey2; Jeannie Collins3; Mark F. Cotton1; Ali Judd3  
1Stellenbosch Univ and Tygerberg Children’s Hosp, Cape Town, South Africa; 2Stellenbosch Univ, Cape Town, South Africa; 3Med Rsr Council Clinical Trials Unit at Univ Coll London, London, UK 
Background: Following extensive use of thymidine analogue antiretroviral therapy (ART) over the past three decades, up to a third of children may have lipoatrophy (LA) and/
or lipohypertrophy (LH). Following phasing-out of stavudine, incidence of newly-diagnosed LA and LH has declined dramatically. However, the natural history of existing cases is 
uncertain. Previous longitudinal studies found variable (although generally poor) rates of resolution.
Methods: The Collaborative HIV Paediatric Study (CHIPS) is a multicentre cohort study of virtually all HIV-infected children in care in the UK and Ireland. All with an LA/LH 
assessment recorded in 2003-2011 were included. Using the 0-3 grading system, unequivocal case definition was defined as grade 2 or 3. Resolution was defined as return to grade 
1 or 0 in all body regions. LA and LH were assessed and analysed separately. Kaplan-Meier analysis investigated time to resolution of LA and/or LH following diagnosis (which 
typically occurred at the same visit as switching the drug thought to cause the LA/LH). Multivariable logistic regression identified factors predicting recovery.
Results: LA/LH assessments were available on 1345 children followed for a median (IQR) of 5.5 (2.9, 8.2) years after ART initiation. Thirty developed LA and 27 developed LH. (10 
had both LA and LH).
Recovery was delayed until 1 year after ART switching (see figure), with a steady incidence of recovery between 1 and 2 years (for LH) or between 1 and 4 years (for LA). Cases 
persisting beyond 2 years (for LH) or beyond 4 years (for LA) did not recover, although only 6 (25%) and 8 (40%) of unresolved cases respectively remained in follow-up at 5 years. 
Thus, eventual resolution occurred in only 10 (33%) of LA cases, with a median time to resolution of 2.3 (1.8, 3.6) years, and 3 (11%) of LH cases, with a median time to resolution of 
2.0 (1.7, 2.1) years.
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Children with LA were more likely to resolve if older at diagnosis of LA (adjusted odds ratio [aOR] 1.51/additional year of age [95%CI 1.01, 2.26], p=0.05) or had greater duration of 
exposure to LPV prior to diagnosis of LA (aOR 1.65/additional year of exposure [95%CI 1.00, 2.74], p=0.05), and less likely to resolve if they were girls (aOR 0.06 [95%CI 0.00, 0.87], 
p=0.04). No factors were associated with increased likelihood of resolution of LH.
Conclusions: Established LA and LH in children are largely persistent, requiring on-going follow-up to mitigate stigmatizing psychosocial effects and any other morbidity.

 

856  Patterns of Systemic Hypertension Among Adults With Perinatally Acquired HIV 
Patrick A. Ryscavage; Thomas Macharia; Lino R. Trinidad; Susan Lovelace; Vicki Tepper; Robert R. Redfield  
Univ of Maryland Sch of Med, Baltimore, MD, USA 
Background: Patients with perinatally acquired HIV may be at risk for the development of age-related non-AIDS diseases. The primary aim of this study was to describe patterns 
of systemic hypertension among a cohort of adults (≥18 years) with perinatally-acquired HIV.  
Methods: This retrospective study was conducted among patients with perinatally-acquired HIV infection who received care in the University of Maryland Medical System. 
Participants were included if they had reached at least 18 years of age as of September 30, 2013. The objectives were to characterize the incidence, prevalence, and patterns of 
systemic hypertension. Incidence rates of systemic hypertension were calculated and rate ratios were generated based upon age at hypertension diagnosis within one of two 
age groups, ≥18 and <18 years. Systemic hypertension was defined as one or both of the following: 1) Provider documentation of systemic hypertension diagnosis, 2) Receipt of 
antihypertensive medications for blood pressure management. Descriptive statistics, including mean, median, standard deviation and quartiles for continuous measures were 
used to characterize the study population.  Multivariable logistic regression was used to evaluate independent predictors of hypertension.
Results: The mean age of the overall cohort (N=109) was 22.8 years (range 18.5-30.2 years). The majority (93%) was African American, and 55% were female. The overall 
prevalence of hypertension in the cohort was 26.6%, and the incidence rate of hypertension was significantly higher among those aged ≥18 years (4.59 per 100 person-years) 
compared to those who had reached ages <18 years (0.46 per 100 person-years) at time of diagnosis (RR  10.0, CI 7.29-13.71). By multivariable analysis, only coexisting renal 
disease was associated with an increased risk of hypertension diagnosis (OR 4.93, 95% CI 1.79-13.62), though this association appeared to be strongest among those with a 
hypertension diagnosis at <18 years.
Conclusions: The prevalence of systemic hypertension among adults with perinatally-acquired HIV in this cohort greatly exceeded normative values for the general population 
(0.3% at 25 years) and incidence rates appeared to increase during early adulthood  (≥18 years). Coexisting renal disease may be a risk factor for systemic hypertension though this 
relationship may not be as strong in adulthood. Adult providers may need to closely monitor for the development of hypertension in perinatally-infected patients as they age into 
adulthood.

 

857  Prevalence of Persistent Renal Dysfunction in Perinatal Thai HIV Adolescents 
Tanit Phupitakphol1; Torsak Bunupuradah1; Jiratchaya Sophonphan1; Wasana Prasitsuebsai1; Suvaporn Anugulruengkitt2; Watsamon Jantarabenjakul2; Bunruan Sopa1; Kiat 
Ruxrungtham1; Ankanee Chanakul2; Thanyawee Puthanakit2; for the HIV-NAT015 cohort  
1HIV-NAT, Thai Red Cross AIDS Rsr Cntr, Bangkok, Thailand; 2Chulalongkorn Univ, Bangkok, Thailand 
Background: With access to antiretroviral therapy (ART), perinatally HIV-infected children can live longer but chronic diseases including renal complications play more roles. 
There are limited data of persistent renal dysfunction (PRD) in this population. Here, we report prevalence and incidence of PRD and associated factors. 
Methods: Data of perinatally HIV-infected Thai adolescents from a pediatric HIV cohort with their current aged >10 years old and had documented serum creatinine (Cr) >2 
times after ART initiation were included for analysis. Children with history of renal diseases before ART initiation were excluded. Cr and urine examination were performed every 6 
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months since 2006. Persistent renal dysfunction was defined by having >2 records of any of 1) estimated glomerular filtration rate (eGFR) <60 mL/min/1.73 m2 for age and height 
adjusted, 2) increased Cr for age; Cr >0.7 mg/dl for aged 10-12 years and Cr >1.0 mg/dl for aged >13 years, or 3) proteinuria by a dipstick method >1+. Prevalence and incidence of 
PRD were analyzed. Predictors of persistent RD were assessed by logistic regression.
Results: Data of 255 adolescents were included. In their last visit, median (IQR) of age and duration of ART were 16.7 (14.5-18.8) and 10.3 (7.1-12.4) years, respectively. 56% used 
boosted protease inhibitors (PI)-based regimen and 64% used tenofovir disoproxil fumarate (TDF) with median (IQR) duration of 3.0 (1.4-4.0) years. Median (IQR) of current CD4 
was 678 (478-915) cells/mm3 and 74% had HIV-RNA <50 copies/mL. 
The overall prevalence of PRD was 14.1% (95% CI 9.8 –18.4), owing to low eGFR and/or increased serum Cr 9% and proteinuria 6.3%. The prevalence of PRD in TDF vs non-TDF group 
was 18.3% vs 6.7% (p=0.02). Three adolescents (10%) who took TDF and had PRD needed to discontinue TDF. By multivariate analysis, predictors of PRD were age <15 years (aOR 
5.7; 95%CI; 2.5-12.8), male (aOR 3.1; 1.4-7.0), exposed cotrimoxazole >3 years (aOR 5.3; 1.7-16.2). 
In overall, incidence of PRD was 4.4 (95% CI 3.2-6.1) per 100 person-years. Table 1 shows the incidence of PRD by duration of TDF exposed and by type of regimens.  
Conclusions: Renal dysfunction is not uncommon in the perinatally HIV-infected adolescents. Creatinine and urine analysis monitoring should be emphasized on young 
adolescents using TDF with protease inhibitors especially in the first 3 years of TDF initiation.

 

858 Early Weight and Height Changes in Asian Children Using Cotrimoxazole With ART 
David C. Boettiger1; Dina Muktiarti2; Truong Huu Khanh3; Suneeta Saghayam4; Torsak Bunupuradah5; Ly Penh Sun6; Rawiwan Hansudewechakul7; Lam Van Nguyen8; Azar Kariminia9; 
for the TREAT Asia Pediatric HIV Observational Database group 
1Univ of New South Wales, Sydney, Australia; 2Cipto Mangunkusumo General Hosp, Jakarta, Indonesia; 3Children’s Hosp 1, Ho Chi Minh City, Vietnam; 4YRG Cntr for AIDS Rsr and Educ, 
Chennai, India; 5HIV-NAT, Thai Red Cross AIDS Rsr Cntr, Bangkok, Thailand; 6Natl Cntr for HIV/AIDS, Dermatology and STDs, Phnom Penh, Cambodia; 7Chiang Rai Prachanukroh Hosp, Chiang 
Rai, Thailand; 8Natl Hosp of Ped, Hanoi, Vietnam; 9Kirby Inst, Sydney, Australia 
Background: Cotrimoxazole (CTX) prophylaxis is indicated for most HIV-infected children starting antiretroviral therapy (ART) in resource-limited settings. In addition to 
protecting against a range of opportunistic infections, CTX also slows the loss of weight- (WFA) and height-for-age (HFA) when ART is not available. However, it is uncertain if CTX 
enhances growth during the early stages of ART use.
Methods: Children enrolled in the TREAT Asia pediatric HIV Observational Database who initiated ART after 31/Dec/2002 aged 1 month - 14 years and had both weight and height 
documented at ART initiation (baseline) were included. Follow-up was censored at the time of CTX cessation for children using CTX at baseline; the time of CTX initiation for those 
not using CTX at baseline; or the last recorded clinic visit. Generalized estimating equations adjusted for country income status and including an interaction between CTX use and 
time were used to identify factors associated with change in WFA and HFA from baseline during the first 24 months of ART. 
Results: Overall, 3217 children were eligible for analysis. At ART initiation, 76.4% were using CTX prophylaxis, median age was 5.5 years, 50.9% were male, median WFA z-score 
was -2.5, and median HFA z-score was -2.4. Median baseline CD4 was 27% in both CTX users and non-users. Amongst CTX users, the median duration of CTX use after starting ART 
was 1.2 years. Smaller increases in WFA z-score were associated with older age at baseline, higher baseline WFA, anemia, and lower CD4%. Using a broad spectrum antibiotic (other 
than CTX) was associated with greater increases in WFA z-score. The adjusted mean increase in WFA z-score became significantly higher in CTX users compared with non-users 
after 6 months of ART (0.64 [95%CI 0.59-0.70] vs 0.23 [0.16-0.30], p<0.01) and remained significantly higher thereafter (Figure 1). Older age at baseline, higher baseline HFA, 
double orphanhood, anemia, and low CD4% were associated with smaller increases in HFA z-score. The adjusted mean increase in HFA z-score became significantly higher in CTX 
users compared with non-users after 15 months of ART (0.41 [95%CI 0.36-0.46] vs 0.24 [0.17-0.31], p=0.02) and remained significantly higher at 24 months.
Conclusions: CTX prophylaxis was associated with greater increases in WFA and HFA during the first 24 months of ART in this Asian cohort of HIV-positive children. Wider use of 
CTX may compliment ART and nutritional intervention programs for children entering HIV care in the region.
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859  Effects of Vitamin D Supplementation on BMD and Bone Markers in HIV+ Youth 
Allison R. Eckard1; Ann Chahroudi2; Julia C. Rosebush2; Mary Ann O’Riordan3; Julie E. Daniels2; Monika Uribe-Leitz2; Bruce Kinley3; Danielle Labbato3; Vin Tangpricha2; Grace A. 
McComsey3 
1Med Univ of South Carolina, Charleston, SC, USA; 2Emory Univ Sch of Med, Atlanta, GA, USA; 3Case Western Reserve Univ, Cleveland, OH, USA 
Background: Low bone mineral density (BMD) is a significant co-morbidity in HIV. Vitamin D supplementation in the general population improves BMD in those with vitamin D 
deficiency. In HIV, studies are limited and show conflicting data. Our study investigates changes in BMD and bone turnover markers after 12 months of supplementation in HIV+ 
youth with vitamin D insufficiency. 
Methods: This is a randomized, active-control, double-blind trial investigating 2 different monthly vitamin D3 doses [60,000 (medium) or 120,000 (high) IU/month] vs. a control 
arm of 18,000 IU/month in 8-26 year old HIV+ youth on ART with baseline 25-hydroxyvitamin D (25(OH)D) ≤30 ng/mL and HIV-1 RNA <1000 copies/mL. Randomization was 
stratified by EFV use. Spine and total hip bone BMD by DXA and plasma bone turnover markers were measured at baseline (BL) and at 12 months. Comparisons of BMD and bone 
marker changes from BL to 12 months were made within each group, and between the HIV+ control dose vs. combined supplementation (medium+high dose) using appropriate 
two-sample tests. 
Results: Overall, 102 participants enrolled: 64% male, 89% black, median (Q1, Q3) age of 20 (17, 23) years. HIV & ARV duration were 8 (2, 17) and 3 (1, 10) years, respectively 
with a CD4 count of 652 (450, 871) cells/mm3. Only 26% were on EFV. BL 25(OH)D was similar between groups (control group: 17 (11, 21) vs. medium+high group: 18 (14, 22) 
ng/mL; P=0.49) and increased to 31 (22, 37) and 42 (33, 53) ng/mL in the control and supplementation (medium+high dose) groups at 12 months, respectively (within and 
between groups P<0.001). Over 12 months, HIV+ subjects in medium+high dose group had significant % increases in BMD at the spine (+2.8%, P=0.001) and hip (+0.9%, 
P=0.03). In the control dose group, increases were seen in % BMD for hip (+0.6%, P=0.002), but not spine (P=0.87). Osteocalcin, β-crosslaps, and procollagen type 1 N-terminal 
propeptide trended down in the medium+high group (P=0.046, 0.049, 0.053, respectively). None of the endpoints were significantly different between supplementation group 
(medium+high) and controls (P≥0.15). Changes in BMD seen in the medium+high dose group appeared to be driven by subjects in the medium dose group.
Conclusions: BMD increased and bone turnover markers decreased in HIV+ youth with vitamin D insufficiency after 12 months of vitamin D supplementation. A dose of 60,000 IU/
month appeared to have the greatest impact on BMD. Vitamin D repletion with this dose should be studied further in deficient HIV+ youth.

860  Seroprevalence of Hepatitis B Among HIV-Infected Children and Adolescents in Asia 
Linda Aurpibul1; Azar Kariminia2; Vibol Ung3; Moy Siew Fong4; Oanh Ngoc Le5; Rawiwan Hansudewechakul6; Torsak Bunupuradah7; Nia Kurniati8; Pagakrong Lumbiganon9; Tavitiya 
Sudjaritruk10; for the TREAT Asia Pediatric HIV Observational Database (TApHOD) 
1Rsr Inst for Hlth Scis Chiang Mai Univ, Chiang Mai, Thailand; 2Kirby Inst, Sydney, Australia; 3Univ of Hlth ScisCambodia, Phnom Penh, Cambodia; 4Hosp Likas, Kota Kinabalu, Malaysia; 
5Worldwide Orphans Fndn, Ho Chi Minh City, Vietnam; 6Chiang Rai Prachanukroh Hosp, Chiang Rai, Thailand; 7HIV-NAT, Thai Red Cross AIDS Rsr Cntr, Bangkok, Thailand; 8Cipto 
Mangunkusumo General Hosp, Jakarta, Indonesia; 9Srinagarind Hosp, Khon Kaen Univ, Khon Kaen, Thailand; 10Johns Hopkins Bloomberg Sch of PH, Baltimore, MD, USA 
Background: Hepatitis B (HBV)-HIV coinfection is associated with liver inflammation which can progress to liver fibrosis/cirrhosis. We determined HBV seroprevalence in children 
and adolescents participating in the TREAT Asia Pediatric HIV Observational Database.  
Methods: A multi-site cross-sectional study was done among HIV-infected patients currently aged <25 years receiving antiretroviral treatment (ART) who had HBV 
surface antigen (HBsAg), HBV surface antibody (anti-HBs), and/or HBV core antibody (anti-HBc) tested during 2012-2013. HBV coinfection was defined as having positive 
HBsAg. Seroprotection was defined as having anti-HBs >10 mIU/mL. Isolated anti-HBc was defined as a positive anti-HBc test with negative HBsAg and anti-HBs tests. 
Results: A total of 3,380 patients from 6 countries (Vietnam, Thailand, Cambodia, Malaysia, Indonesia, and India) were enrolled; 96% had perinatal HIV-infection. The current 
median (interquartile ranges, IQR) age was 11.2 (7.8-15.1) years, and duration on ART was 5.9 (3.4-8.0) years. History of HBV vaccination was documented in 39% (1323/3380).
Of the 2,754 patients with HBsAg testing (81.5%), 130 were positive, representing a prevalence of HBV coinfection of 4.7% (95% confidence interval [CI] 3.9-5.5). For patients 
with HBV-HIV coinfection, 50% were male, the median (IQR) age was 11.6 (8.1-14.7) years, the median (IQR) CD4 count was 806 (558-1172) cells/mm3, and 84% (49/58) had HIV 
RNA <400 copies/mL. Among 73% (95/130) with serum alanine transferase (ALT) available, 28 (29%) had mild to moderate elevated ALT to 1.25-5 times the upper limit of normal 
(xULN), while 3 (3%) had ALT > 5xULN.
Of 1,093 patients with anti-HBs testing, 257 had positive tests. The prevalence of seroprotection was 23.5% (CI 21.0-26.0); with 30% (180/599) among those with documented 
history of HBV vaccination before ART, and 45% (120/267) among those revaccinated after immune recovery. Of the 1,036 patients with all three tests, 13 (1.3%) had isolated anti-
HBc.
Conclusions: The estimated prevalence of HBV coinfection in this cohort of Asian HIV-infected children and adolescents on ART was 4.7%. The majority of those with a history 
of early childhood or revaccination had insufficient levels of HBV protective antibody. HBV screening of HIV-infected children can guide use of ART with anti-HBV activity, and 
facilitate revaccination of those without seroprotection.   

861  Correlates of Injectable Contraceptive Discontinuation Following HIV-1 Seroconversion 
Margaret R. Caplan1; Jennie L. McKenney2; Raphael J. Landovitz1; Thesla Palanee-Phillips3; Gonasagrie Nair4; Felix Mhlanga5; Jennifer E. Balkus6; Sharon A. Riddler7; Pamina Gorbach8 
1David Geffen Sch of Med at Univ of California Los Angeles, Los Angeles, CA, USA; 2Rollins Sch of PH, Emory Univ, Atlanta, GA, USA; 3Wits Reproductive Hlth and HIV Inst, Johannesburg, 
South Africa; 4Univ of KwaZulu-Natal, Durban, South Africa; 5Univ of Zimbabwe, Univ of California San Francisco Collaborative Rsr Prog, Harare, Zimbabwe; 6Fred Hutchinson Cancer Rsr Cntr, 
Seattle, WA, USA; 7Univ of Pittsburgh, Pittsburgh, PA, USA; 8Univ of California Los Angeles Sch of PH, Los Angeles, CA, USA 
Background: The risk of vertical HIV transmission during acute and recent HIV infection is elevated, highlighting the importance of effective contraception in addition to 
barrier methods during this period. While progestin-only injectable contraception (IC) is the most common highly effective contraceptive method currently used in sub-Saharan 
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Africa, its use has not been well described in HIV-infected women in the post-seroconversion period. We aim to examine factors associated with discontinuation of IC following 
seroconversion in the VOICE trial.
Methods: Following seroconversion during an HIV prevention trial (VOICE), 255 African women enrolled in a longitudinal observational study (MTN-015). Family planning method 
was assessed by self-report via face-to-face interview at MTN-015 entry and at 3, 12, and 24 months (m) post-seroconversion. Women reporting IC use at baseline were evaluated 
longitudinally for continued use from time of seroconversion. Correlates of IC discontinuation were examined by Cox proportional hazard modeling.
Results: The majority of women were from South Africa (93%), young (median age 23 years (y), IQR 21-26y) and unmarried (93%). Median follow-up was 24m (IQR 13-26m) post-
seroconversion. IC use was reported at baseline by 198 (78%) women, of whom 182 (91%) had follow-up family planning data available (Figure 1). During follow-up 34% (61/182) 
of women discontinued use of IC completely without a non-barrier substitution. Baseline factors associated with lower rates of IC discontinuation were having children (HR 0.39, CI 
0.20-0.82, p= 0.01) and earning one’s own income (HR 0.51, CI 0.30-0.87, p= 0.02). Initiation of antiretroviral therapy (ART) (HR 0.51, CI 0.26-0.95, p=0.03) during follow-up was 
also associated with a lower rate of IC discontinuation. Other baseline demographic factors, partnership status and characteristics, depression, and disclosure of HIV status were 
not significantly associated with IC discontinuation in time-dependent analyses.
Conclusions: Discontinuation of effective contraception was common post-seroconversion in HIV-infected women despite onsite provision of family planning services. Many 
women with recently acquired HIV face complex decision-making regarding family planning.  Linkages between HIV testing, HIV/ART care, and family planning services is essential.

 

862  Correlation Between Cotherapy of Efavirenz-Based ART and Pregnancy Among Women 
Stephen Okoboi; Eunice Ajambo; Irene Bagala; Ronald Oceng; Sophie Nantume; Robinah Acham; Bernard Etukoit  
TASO-Uganda, Kampala, Uganda 
Background: Uncertainties exist around potential interactions between hormonal contraceptive implants (HCI) and antiretroviral therapy (ART). In Swaziland, 12.4% of women 
taking Efavirenz (EFV)-based regimens while using the Jadelle implant became pregnant and EFV co-therapy was the only variable that significantly correlated with pregnancy 
outcomes. We examined the association between EFV and non-EFV based ART regimens and pregnancy outcomes among women who were on HCI in a peri-urban HIV clinic in 
Tororo, Uganda. 
Methods: Using a retrospective review, we extracted routinely collected data from the TASO Tororo HIV clinic family planning register. All women >18 years of age and on ART who 
received HCI between January, 2012 and June, 2014 were included in the study. Our primary outcome of interest was confirmed recorded pregnancy. The association between ART 
regimen and pregnancy outcome was assessed using fisher’s exact statistics
Results: A total of 148 HCI users were identified, 62 (41.9%) on an EFV- based regimen and 86 (58.1%) on a non EFV-based regimen.  The median age of the women was 33.7 
years (IQR 22-48); mean weight was 57.76kg (IQR 28-95) and median duration on ART was 22.7 months (IQR 17-37). For women that conceived, the median duration between HCI 
placement and confirmed pregnancy was 22.6 months (1QR 16-29). Of the 148 women identified during the review period, 9 (6.1%) conceived. All women who conceived were on 
an EFV-based regimen, while none of the women on non-EFV based regimens conceived (p=0.0003).
Conclusions: We observed a significant association (p=0.0003) between HIV-positive HCI users on EFV-based ART regimens as compared to HIV-positive HCI users on non-EFV 
based ART regimens. This association is similar to findings in other studies, and strengthens the evidence that women on EFV-based regimens desiring contraception may need 
to be cautioned about a potential increased risk of pregnancy with use of HCI. A more systematic national surveillance of pregnancy among women on both ART and hormonal 
contraception may help to confirm a correlation and inform potential guidance on hormonal contraceptive use among women on ART

863  Is Menopause Associated With Unprotected Sex in High-Risk HIV-Positive Kenyan Women? 
Marielle S. Goyette1; Kate S. Wilson1; Ruth Deya1; Linnet Masese2; Juma Shafi3; Barbra A. Richardson1; Kishor Mandaliya4; Walter Jaoko3; Scott McClelland1  
1Univ of Washington, Seattle, WA, USA; 2Kenya Rsr Prog at the Univ of Washington, Nairobi, Kenya; 3Univ of Nairobi, Nairobi, Kenya; 4Coast Province General Hosp, Mombasa, Kenya 
Background: Many HIV-positive women now live well beyond menopause. Postmenopausal women are no longer at risk for pregnancy, and some studies suggest that they may 
use condoms less often than premenopausal women. This study tested the hypothesis that unprotected sex is more common at postmenopausal visits than at premenopausal 
visits among HIV-positive women who reported trading sex for cash or in-kind payment in Mombasa, Kenya.
Methods: Women in this prospective cohort study were HIV-positive, ≥18 years old, and reported transactional sex. At enrollment and monthly follow-up visits, participants 
completed a standardized interview and received comprehensive risk reduction counseling. Study clinicians collected genital samples at enrollment and quarterly visits. 
Menopause was assessed using a clinical decision tool. The primary outcome of unprotected sex was determined by the presence of prostate specific antigen (PSA) in vaginal 
secretions. Log-binomial generalized estimating equation (GEE) models, with working independence correlation structure and robust standard errors, were used to estimate 
relative risks (RRs) and 95% confidence intervals (CI). Models were adjusted for age.
Results: We followed 403 HIV-positive women who contributed 2753 quarterly examination visits. Detection of PSA was less frequent at postmenopausal visits compared to 
premenopausal visits (55/540,10.2% versus 397/2210, 18.0%; RR 0.57, 95%CI 0.38-0.86) (Table 1). After adjusting for age, this association was no longer statistically significant 
(adjusted RR 0.70, 95%CI 0.45-1.11). Women were more likely to report no sex in the past week at postmenopausal visits (RR 1.67, 95%CI 1.44-1.95). When sexually active, women 
reported the same rate of condom use at postmenopausal and premenopausal visits (RR 0.97, 95%CI 0.84-1.12).
Conclusions: In this population of high-risk HIV-positive Kenyan women, postmenopausal status was not associated with an increased risk of unprotected sex. The relationship 
between menopause and unprotected sex is likely to be context-specific and may differ with varying risk groups, regions, and levels of exposure to sexual health education.
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864  Fertility Desire, Unprotected Sex, and Viral Load in HIV-Positive FSWs in Kenya 
Kate S. Wilson1; Linnet Masese2; Lucy Adala2; Juma Shafi3; Barbra A. Richardson1; Jane Simoni1; Kishor Mandaliya4; Walter Jaoko3; Scott McClelland1  
1Univ of Washington, Seattle, WA, USA; 2Kenya Rsr Prog at the Univ of Washington, Nairobi, Kenya; 3Univ of Nairobi, Nairobi, Kenya; 4Coast Province General Hosp, Mombasa, Kenya 
Background: In HIV-positive female sex workers (FSWs), fertility desire may increase secondary HIV transmission risk if it is associated with unprotected sex, and with poor ART 
adherence, leading to detectable viral load (VL). We conducted a prospective cohort study of HIV-positive FSWs in Mombasa, Kenya to examine fertility desire as a risk factor for 
semen detection by prostate specific antigen test (PSA) and detectable plasma VL. We also explored fertility desire as a risk factor for HIV transmission potential (TP), the co-
occurrence of unprotected sex and detectable VL.
Methods: Participants were HIV-positive FSWs taking ART, ≥18 years old, pre-menopausal, and not pregnant. Fertility desire (wants children) was assessed quarterly. Primary 
outcomes were semen detection in vaginal secretions by PSA (quarterly) and detectable VL (≥180 copies/ml, semi-annual). HIV TP was defined as visits with both positive PSA and 
detectable VL. We evaluated effect modification by contraceptive use (modern method vs. none/condoms only). We used log-binomial generalized estimating equations with 
independent working correlation structure and robust standard errors to obtain relative risks (RR) and 95% confidence intervals (CI). Final models were adjusted for age and other 
covariates identified through model building.
Results: Overall, 211 women contributed 1,581 visits to the analysis. Fertility desire was common (72 women, 22.9% visits). Semen detection by PSA was similar at visits with 
and without fertility desire (67/360, 18.6% vs. 201/1,207, 16.7%, Table 1). The association between fertility desire and PSA detection differed in women not using contraceptives 
compared to those using a modern method besides condoms (p-value for interaction=0.06). Fertility desire was associated with significantly higher risk of PSA detection at visits 
with no contraceptive use (adjusted RR [aRR] 1.52, 95%CI 1.14-2.03), though not at visits with contraception use (aRR 0.63, 95%CI 0.28-1.40). Fertility desire was not associated 
with significantly higher risk of detectable VL (aRR 0.83, 95%CI 0.52-1.34) or HIV TP events (aRR1.22, 95%CI 0.47-3.11).
Conclusions: Fertility desire was common in this sample of HIV-positive FSWs, and was associated with higher risk of unprotected sex in women not using contraception. 
However, given the high level of viral suppression, there was no substantial increase in events when HIV transmission would likely occur. Combination HIV prevention should better 
address fertility desire in this key population.

 

865  Inaccurate Reporting of Condom Use Among Women Using Injectable Contraception 
Renee Heffron1; Urvi M. Parikh2; Kerri J. Penrose2; Nelly R. Mugo3; Deborah Donnell4; Connie M. Celum1; John W. Mellors2; Jared M. Baeten1  
1Univ of Washington, Seattle, WA, USA; 2Univ of Pittsburgh, Pittsburgh, PA, USA; 3Kenya Med Rsr Inst, Thika, Kenya; 4SCHARP, Fred Hutchinson Cancer Rsr Cntr, Seattle, WA, USA 
Background: Observational analyses of HIV acquisition by women using injectable contraception versus no hormonal contraception are potentially biased by differential accuracy 
in self-reported condom use, a key confounding factor. Laboratory markers of semen exposure can be used to objectively determine whether over-reporting is occurring with 
different frequency among women using injectable contraception and no contraception.
Methods: Using stored vaginal swab specimens from a random sample of HIV-uninfected women participating in a randomized clinical trial of pre-exposure prophylaxis (the 
Partners PrEP Study), we measured the presence of Y chromosomal (Yc) DNA among those who reported 100% condom use with all partners during the past month and sex within 
the past 7 days. Half of the samples tested were from women reporting injectable contraceptive use at the visit when the swab was collected and half were from women using no 
contraception aside from condoms. Multivariate logistic regression was used to estimate the association between injectable contraceptive use and Yc DNA detection.
Results: The median age of women was 34 (interquartile range [IQR] 29-39), most (97.0%) had at least one child, and the median number of sex acts during the month prior to 
vaginal swab collection was 3 (IQR 2-5). Among 428 specimens tested (213 from injectable contraceptive users and 215 from women using no contraception), 32.0% had Yc DNA 
detected with a mean of 193 copies/10,000 human cells (range 0.1-8201). The frequency of detection did not differ by contraceptive use: 34.2% of DMPA users versus 29.8% of 
women using no contraception, with an odds ratio [OR] of 1.3 (95% confidence interval [CI] 0.9-2.0) after adjustment for participant age, number of children, and sexual frequency.
Conclusions: One third of women in this study potentially over-reported condom use, but the frequency of over-reporting did not differ among women using injectable 
contraception compared to women using no contraception. These results refute the hypothesis that residual behavioral confounding may entirely explain the increased risk of HIV 
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acquisition among injectable contraceptive users in some observational studies. For studies of HIV prevention among women, Yc DNA detection is a feasible biomarker to obtain 
and complements self-reported sexual behavior data.

866  Higher Cumulative TFV/FTC Levels in PrEP Associated With Decline in Renal Function 
Monica Gandhi1; David V. Glidden1; Albert Y. Liu2; Howard Horng1; K. R. Amico3; Kathleen Mulligan1; Sybil Hosek4; Mauro Schechter5; Kenneth H. Mayer6; Robert Grant1; for the iPrEx 
Study Team  
1Univ of California San Francisco, San Francisco, CA, USA; 2San Francisco Dept of PH, San Francisco, CA, USA; 3Univ of Michigan Sch of PH, Ann Arbor, MI, USA; 4John H. Stroger Jr Hosp of Cook 
County, Chicago, IL, USA; 5Projeto Praça Onze, Universidade Fed do Rio de Janeiro, Rio de Janeiro, Brazil; 6The Fenway Inst, Fenway Hlth, Boston, MA, USA 
Background: PrEP is proven to reduce the risk of HIV acquisition. Drug levels (as markers of adherence) have been critical to interpreting disparate outcomes in PrEP trials, but can 
also be assessed (as markers of exposure) in relationship to adverse effects.  Concentrations of tenofovir (TFV) and emtricitabine (FTC) in hair represent cumulative exposure and 
may be associated with toxicities in HIV-uninfected persons. We report for the first time, in a large PrEP demonstration study, the relationship between TFV/FTC levels in hair and 
renal function over time.
Methods: The iPrEx Open Label Extension (OLE) study enrolled HIV-negative MSM and 
transwomen and all were on PrEP. Hair samples were collected every 12 weeks and levels 
of TFV/ FTC measured via liquid chromatography/tandem mass spectrometry. Serum 
creatinine (Cr) was measured every 12 weeks and glomerular renal function (eGFR) estimated 
by Cockcroft-Gault (CG) or the MDRD equation. The association between change in eGFR 
over time (adjusted for baseline eGFR) and TFV/FTC levels (categorized into quartiles) was 
analyzed by generalized estimating equations.
Results: Hair data and creatinine measures were available for 1144 person-visits in 202 
participants followed for a median of 16.8 months. Median age 29 years (19-70); 91% MSM; 
22% White, 11% Black, 6% Asian, 60% Latino/mixed. Baseline mean Cr level was 0.89mg/
dL with a median baseline eGFR of 112mL/min (99-128). The eGFR for all participants on TFV/
FTC decreased over 18 months, but there was a monotonic relationship between % decrease 
in eGFR with increasing quartile of hair level for TFV (p 0.008) and FTC (p 0.006) (Figure). For 
instance, mean % change in eGFR from baseline was -2.6ml/min (SE 0.8) in person-visits with 
TFV levels in the 1st quartile, but -5.6 (SE 0.7) when hair levels were in the 4th quartile. The 
odds of eGFR falling below 70 ml/min (6.1% of sample) increased with increasing quartile of 
TFV/FTC concentration (OR 4.4 (1.1-17.4) for 4th TFV hair quartile, p trend 0.045; OR 4.0 (0.9-
17.2) for 4th FTC quartile, p trend 0.027).
Conclusions: We show for the first time that greater long-term exposure to TFV or FTC in 
patients on PrEP is associated with declining renal function over time. Hair levels of TFV/FTC 
were associated with decreases in eGFR and a higher likelihood of eGFR falling to <70mL/min 
in a monotonic fashion in iPrEX OLE. Establishing thresholds of TFV/FTC exposure that protect 
from HIV, but minimize the risk of toxicity, is essential to the real-world roll-out of PrEP.

 

867  Changes in Renal Function Associated With TDF/FTC PrEP Use in the US Demo Project 
Albert Y. Liu1; Eric Vittinghoff2; Peter L. Anderson3; Stephanie Cohen1; Susanne Doblecki-Lewis4; Oliver Bacon1; Wairimu Chege5; Susan P. Buchbinder1; Michael Kolber4; Richard Elion6; 
for the Demo Project Team  
1San Francisco Dept of PH, San Francisco, CA, USA; 2Univ of California San Francisco, San Francisco, CA, USA; 3Univ of Colorado, Denver, CO, USA; 4Univ of Miami, Miami, FL, USA; 5DAIDS, NIAID, 
NIH, Bethesda, MD, USA; 6George Washington Univ Sch of Med, Washington, DC, USA 
Background: Several trials have demonstrated the safety and efficacy of TDF/FTC pre-exposure prophylaxis 
(PrEP). Renal toxicity was uncommon in randomized trials of healthy individuals, but has not been assessed in 
clinical settings. We evaluated changes in renal function among participants enrolled in the open-label US PrEP 
Demonstration Project.
Methods: The Demo Project enrolled HIV-negative MSM and transwomen (TGW) in STI clinics and a 
community health center. Eligible participants [creatinine clearance (CrCl) ≥60 ml/min] were offered 48 
weeks of TDF/FTC PrEP. Creatinine (Cr) was measured every 12 weeks and CrCl estimated by the Cockcroft 
Gault equation. Tenofovir diphosphate (TFV-DP) levels in dried blood spots (DBS) were measured in a subset 
of subjects. The associations of time-dependent factors with visit-to-visit changes in CrCl were assessed using 
linear mixed models.
Results: From October 2012 to January 2014, 557 MSM and TGW enrolled. Median age was 35 (range 18-65); 
48% were White, 35% Latino, 7% Black, 5% Asian, and 6% other; 98% were MSM. Baseline median Cr was 
0.92 (0.59-1.55), with a median CrCl of 124 ml/min (71-309). DBS were tested at 1,067 person-visits among 294 
participants, with TFV-DP levels consistent with ≥4 doses/week in 82% of person-visits. Median CrCl declined 
6 ml/min (5%) from baseline to week 12 and remained stable through week 48 (p=0.96), with no differences 
by race/ethnicity, weight, or NSAID use. However, 30% had >10% decline in CrCl at week 12. TFV-DP levels 
≥2 vs. <2 doses/week were associated with a greater decline in CrCl at week 12 (-7.6 ml/min vs. +3.6 ml/
min, p=0.001) (figure). In a multivariable model, age<25 (7.7 ml/min greater decline), use of hypertension 
or diabetes medications (6.1 ml/min greater decline), and TFV-DP levels ≥2 doses/week (12.8 ml/min greater 
decline) were independently associated with greater CrCl loss. The age effect was not explained by alcohol or 
recreational drug use. No subjects had CrCl <60 ml/min during follow-up. TDF/FTC was held in 3 subjects due to elevated creatinine, however these were not confirmed on repeat 
testing, and PrEP was restarted in all cases with no further interruptions.
Conclusions: MSM initiating PrEP in the Demo Project had an overall modest, non-progressive decline in renal function, with a threshold effect for TFV-DP levels >2 doses/week. 
Younger PrEP users and those taking medications for hypertension or diabetes had greater decreases in CrCl and may warrant additional monitoring during PrEP use.
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868  Rare Incidence of Proximal Tubular Dysfunction With Tenofovir-Based Chemoprophylaxis 
Kenneth K. Mugwanya1; Jared M. Baeten1; Connie M. Celum1; Deborah Donnell2; Thomas Nickolas3; Nelly R. Mugo4; Andrea Branch5; James K. Kairie6; Allan Ronald7; Christina Wyatt5; 
for the Partners PrEP Study Team  
1Univ of Washington, Seattle, WA, USA; 2SCHARP, Fred Hutchinson Cancer Rsr Cntr, Seattle, WA, USA; 3Columbia Univ, New York, NY, USA; 4Kenya Med Rsr Inst, Thika, Kenya; 5Icahn Sch of Med 
at Mount Sinai, New York, NY, USA; 6Univ of Nairobi, Nairobi, Kenya; 7Univ of Manitoba, Winnipeg, MB, Canada 
Background: Tenofovir disoproxil fumarate (TDF) is infrequently associated with proximal tubular dysfunction in HIV-infected persons when used as part of combination 
antiretroviral therapy, but limited data are available for HIV-uninfected persons on TDF for pre-exposure prophylaxis (PrEP).
Methods: Data are from the Partners PrEP study, a randomized trial of daily oral TDF and emtricitabine (FTC)-TDF PrEP among African HIV-uninfected men and women 
(ClinicalTrials.gov:NCT00557245). We conducted: 1) a cohort analysis to determine whether FTC-TDF PrEP causes proximal tubular dysfunction among HIV-uninfected persons 
randomized to FTC-TDF versus placebo, and 2) a nested case-control analysis of persons on TDF or FTC-TDF to determine whether tubular dysfunction predicts subsequent clinically 
relevant decline in estimated glomerular filtration rate (eGFR). The primary outcome was subclinical proximal tubulopathy (PT), pre-defined as any two of the following markers 
of tubular dysfunction: tubular proteinuria, euglycemic glycosuria, increased urinary phosphate excretion, or increased urinary uric acid excretion. PT was assessed in concurrently 
obtained urine and serum samples at the 24-month visit or last on-treatment visit. For the nested case-control analysis, cases were persons on TDF or FTC-TDF with confirmed 
≥25% eGFR decline from baseline and controls were persons with similar drug exposure without the ≥25% eGFR decline.
Results: Of 1549 persons included in the cohort (776 on FTC-TDF, and 773 on placebo), 64% were male. Median age was 37 years (range 18-64) and median duration of study drug 
exposure was 24 months (range 3-27). The frequency of PT was 1.7% in FTC-TDF versus 1.3% in the placebo arm [odds ratio 95% confidence interval: 1.30 (0.52, 3.33); p=0.68]. PT 
occurred in 2 of 52 (3.8%) persons who experienced ≥25% eGFR decline versus 3 of 208 (1.4%) controls (adjusted odds ratio, 95% confidence interval: 1.40 (0.10, 14.1); p >0.99]. 
One person on FTC-TDF and potentially nephrotoxic co-medications developed features indicative of Fanconi syndrome.
Conclusions: In this large placebo-controlled study, proximal tubular dysfunction was rare and was not significantly associated with daily oral FTC-TDF PrEP over up to 24 months 
of observation, nor did it predict a subsequent clinically relevant decline in eGFR. These findings support the safety of TDF-based PrEP as a component of HIV prevention in healthy 
HIV-uninfected individuals.

869  STI Data From Community-Based PrEP Implementation Suggest Changes to CDC Guidelines 
Sarit A. Golub1; Stephanie Pena2; Kailip Boonrai3; Nora Douglas2; Machel Hunt2; Asa Radix2  
1Hunter Coll and the Grad Cntr, City Univ of New York, New York, NY, USA; 2Callen-Lorde Community Hlth Cntr, New York, NY, USA; 3Hunter HIV/AIDS Rsr Team, Hunter Coll, New York, NY, USA 
Background: Current CDC Clinical Practice Guidelines for the provision of pre-exposure prophylaxis (PrEP) recommend screening for sexually transmitted infections (STI) only 
every 6 months, unless patients report symptoms. CDC’s 2015 STD Treatment Guidelines recommend STI screening for MSM every 3-6 months, but emphasize testing those with 
past STI history.
Methods: SPARK is a community-based PrEP demonstration project conducted at the largest LGBT health center in New York City. Patients prescribed PrEP are screened for 
urethral/rectal gonorrhea and chlamydia as well as syphilis every 3 months, and also visit the clinic for STI testing and treatment between study visits if they experience symptoms. 
STI data for patients in the 6-months prior to starting PrEP and in their first 12-months taking PrEP were abstracted from electronic medical records (EMR). We examined: a) the 
number and type of STIs that were diagnosed at each time point; b) diagnosis due to symptomatic patient presentation versus routine screening; and c) whether or not a positive 
STI at a previous time point would have triggered asymptomatic screening (absent the SPARK study protocol). 
Results: Among the 280 patients who began PrEP, 21% (n = 58) had an STI in the 6-months prior to starting PrEP (including 11% who tested positive for an STI at their PrEP 
prescription visit). At 3-month follow-up, 13% of patients were diagnosed with STIs, with 77% of these cases (10% of the total sample) resulting from routine screening, rather 
than symptomatic presentation.  In addition, only 33% of patients with STIs at 3-month follow-up had a prior history of STI that would have triggered screening. At 9-month 
follow-up, 15% of patients were diagnosed with STIs, with 68% (10% of the total sample) diagnoses as a result of routine rather than symptomatic screening. Even though the 
percentage of patients with repeat STI diagnoses increased over time, basing STI screening on prior diagnosis at the 9-month visit would have missed 16% of STI cases. Overall, STI 
screening according to current CDC guidelines would have delayed diagnosis and treatment for 24% of PrEP patients, including 40 cases of rectal STI and 3 cases of syphilis. 
Conclusions: Current CDC guidelines may miss a significant number of asymptomatic STI among PrEP users. STI screening may be particularly important at the first 3-month 
follow-up visit. Routine STI testing at each PrEP prescription visit appears warranted, with particular attention to those with past STI history. 

 

870  Quarterly STI Screening Optimizes STI Detection Among PrEP Users in the Demo Project 
Stephanie Cohen1; Eric Vittinghoff2; Susan S. Philip1; Susanne Doblecki-Lewis3; Oliver Bacon1; Wairimu Chege4; Richard Elion5; Susan P. Buchbinder1; Michael Kolber3; Albert Y. Liu1  
1San Francisco Dept of PH, San Francisco, CA, USA; 2Univ of California San Francisco, San Francisco, CA, USA; 3Univ of Miami, Miami, FL, USA; 4DAIDS, NIAID, NIH, Bethesda, MD, USA; 5George 
Washington Univ Sch of Med, Washington, DC, USA 
Background: Pre-exposure prophylaxis (PrEP) is a highly effective HIV prevention tool but does not protect against sexually transmitted infections (STIs). The US CDC recommends 
that men who have sex with men (MSM) on PrEP be screened for STIs every 6 months. Among a cohort of participants in a PrEP demonstration project, we assessed: 1) the number 
and percent of gonorrhea (GC) and chlamydia (CT) infections that would have been missed if extra-genital screening had not been conducted and 2) The number and percent of 
participants infected with GC, CT or syphilis for whom treatment would have been delayed without quarterly screening.
Methods: MSM and transgender women participating in an open-label PrEP demonstration project were tested for syphilis and urethral (U), pharyngeal (P) and rectal (R) GC and 
CT at screening and at weeks 12, 24, 36 and 48, and treated promptly if positive. Participants were considered asymptomatic if they denied STI symptoms on a structured review of 
symptoms and did not have any signs on physical examination. To determine the number of infections that would have been missed without extra-genital screening, we calculated 
the number and proportion of R and P GC and CT infections in which there was not a concurrent U GC or CT infection. To determine the number of participants with GC, CT or syphilis 
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for whom treatment would have been delayed without quarterly screening, we tabulated the number of participants diagnosed with GC, CT or syphilis at weeks 12 and 36 who 
were asymptomatic at all potential sites of infection. 
Results: Between October 2012 and January 2014, 557 participants were enrolled. Overall, 50.9% of participants were diagnosed with ≥1 STI during follow-up. The number of 
GC, CT and early syphilis infections by visit week, anatomic site (for GC and CT) and symptom status are shown in the Table. A total of 150 (82.9%) GC infections and 159 (75.7%) CT 
infections would have been missed if extra-genital screening had not been conducted. If screening had been conducted only semi-annually or based on symptoms, 62 (34.3%) of 
participants with GC, 86 (41.0%) of participants with CT and 11 (20.4%) of participants with syphilis would have been missed, extending the period of infectivity by up to 3 months/
case.
Conclusions: Quarterly STI screening, including testing at extra-genital sites, significantly increases detection of GC, CT and syphilis, providing opportunities for prompt 
treatment, partner therapy, and prevention of STI related morbidity.

 

871  Phase I Trial to Assess Safety, PK, and PD of Film and Gel Formulations of Tenofovir 
Katherine E. Bunge1; Charlene S. Dezzutti1; Craig Hendrix2; Mark A. Marzinke2; Hans Spiegel3; Bernard Moncla4; Jill Schwartz5; Leslie Meyn4; Lisa Rohan1; Sharon L. Hillier4 
1Univ of Pittsburgh, Pittsburgh, PA, USA; 2Johns Hopkins Univ, Baltimore, MD, USA; 3DAIDS, NIAID, NIH, Rockville, MD, USA; 4Magee-Womens Hosp of the Univ of Pittsburgh Med Cntr, 
Pittsburgh, PA, USA; 5CONRAD, Arlington, VA, USA 
Background: Fast dissolving vaginal film formulations of topical microbicides may provide more efficient vaginal drug delivery than gels because films dissolve directly into 
vaginal fluid. In this first in human Phase 1 study of tenofovir vaginal films, the safety, PK, and PD of gel and two doses of film formulations of tenofovir were compared to matched 
placebo.
Methods: 75 healthy HIV negative women (mean age 27.9, 73% white) were randomized to 1 of 5 arms: 1) 4 mL of daily tenofovir 1% gel containing 40mg of tenofovir, 2) 4 mL 
of placebo gel, 3) 10 mg tenofovir film, 4) 40 mg tenofovir film or 5) placebo film used daily for 7 days. All films were 2 X 2 inches. Adverse event (AE) data were collected via 
questionnaire and physical exam at follow-up visits on day 7 and 30.  Grade 2 and higher AEs deemed related to study product were compared across arms using Fisher’s exact 
test.  Plasma tenofovir was measured before and 2 hours after the last product use. Two hours after final product use, two sets of cervical biopsies were obtained, of which one 
set was assessed for tissue tenofovir-diphosphate levels and the other exposed to HIV-1 in an ex-vivo challenge assay. Tissue HIV infection was monitored by p24 levels in culture 
supernatant.
Results: There was 1 Grade 2 related AE for vaginal pain in the tenofovir gel group and no difference in the rate of urogenital complaints between groups. After 6 daily doses, 
women in the 40 mg film group had 4-fold higher concentrations of tenofovir in plasma compared to either the 10 mg film or 40 mg gel group (1.9, 0.4, and 0.5 ng/mL respectively), 
suggesting that women using the 40 mg film had higher plasma trough levels. Two hours after the 7th dose, median concentrations in plasma were comparable in the 40 mg film 
and gel groups (2.6 and 2.3 ng/mL) while the 10 mg film group was lower (1.0 ng/mL). Cervical tissue biopsies obtained from women after 7 days of tenofovir film or gel use had 
significantly lower HIV infectivity than placebo treated women. As shown in Figure 1, there was a significant PK/PD correlation in cervical tissue with higher tenofovir-diphosphate 
concentrations correlated with lower HIV replication (Figure 1).
Conclusions: This study demonstrates that vaginal films can efficiently and safely deliver tenofovir to the cervicovaginal tissues, achieving plasma levels higher than those of gels 
containing identical doses of drug. All active products were protective against HIV-1 infection in the ex-vivo challenge model using cervical tissue.
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872  Safety and Pharmacokinetics of Dapivirine Vaginal Rings in Postmenopausal US Women 
Beatrice A. Chen1; Craig Hoesley2; Robert A. Salata3; Jingyang Zhang4; Lydia E. Soto-Torres5; Annalene Nel6; Sherri Johnson7; Charlene S. Dezzutti1; Mark A. Marzinke8; for the 
MTN-024/IPM 031 Protocol Team for the Microbicide Trials Network  
1Univ of Pittsburgh, Pittsburgh, PA, USA; 2Univ of Alabama at Birmingham, Birmingham, AL, USA; 3Case Western Reserve Univ, Cleveland, OH, USA; 4SCHARP, Seattle, WA, USA; 5NIAID, NIH, 
Bethesda, MD, USA; 6Intl Partnership for Microbicides, Paarl, South Africa; 7FHI 360, Washington DC, DC, USA; 8Johns Hopkins Univ, Baltimore, MD, USA 
Background: Microbicide studies have not been conducted among postmenopausal women although this age group may be at higher risk for HIV than reproductive-age women 
due to vaginal atrophy and reduced innate antiviral activity. This study evaluated the safety and pharmacokinetics of a vaginal ring (VR) containing dapivirine (DPV), an NNRTI, 
compared to placebo in postmenopausal women.
Methods: We enrolled 96 HIV-negative postmenopausal U.S. women in a Phase 2a multi-site, double-blind, randomized (3:1) trial to evaluate monthly VRs containing 25 mg DPV 
or placebo used continuously for 12 weeks. Menopause was defined as amenorrhea for >12 months, or >6 months status post-bilateral oophorectomy, and a follicle-stimulating 
hormone level >40 mIU/mL. Safety was assessed by adverse events (AE). DPV was quantified in plasma for all women and in vaginal fluid (VF) for 47 women. Cervical biopsies were 
obtained in 10 women after DPV VR removal at week 12. Steady-state DPV concentrations at 4, 8, and 12 weeks were analyzed using repeated measures ANOVA. Used rings were 
analyzed for residual DPV levels.
Results: Mean age was 56.8 years (range 46-65); 66% were white, 31% were black, and 3% were of other race. Retention was 97%. There was no difference in the number of 
women with related Grade 2 or higher reproductive system AEs in the DPV vs placebo arms (6/72 (8%) vs 3/24 (13%), p=.68), and no difference in Grade 3 or higher AEs in the DPV 
vs placebo arms (4/72 (6%) vs 0/24 (0%), p=.57). One grade 3 AE, vaginal pain, was deemed related to study product. There were 6 protocol-required product holds for 5 women, 
all due to AEs which resolved; 2 women in the DPV arm declined to restart product. Median DPV concentrations in plasma and VF showed no change over 12 weeks. DPV was 
detectable in cervical tissue in only 5/10 women though median biopsy weights were 36% lower in women with undetectable levels. The median residual drug level for returned 
VRs across all visits was 21.1 mg, consistent with adherence to VR use.
Conclusions: DPV VRs were safe and well tolerated in postmenopausal women; only 2/96 women chose not to continue VR use due to AEs. Plasma and VF DPV concentrations 
remained constant over 12 weeks of use. Compared to published data on DPV VR use in reproductive-age women that found mean plasma DPV levels of 217.5 pg/mL, plasma DPV 
levels were not lower in postmenopausal women. Further studies are needed to assess biological differences in the postmenopausal genital tract.

 

873  Adherence and Acceptability of a Dapivirine Vaginal Ring in Postmenopausal US Women 
Ariane van der Straten1; Nicole Laborde1; Helen Cheng1; Craig Hoesley2; Robert A. Salata3; Sherri Johnson4; Annalene Nel5; Lydia E. Soto-Torres6; Beatrice A. Chen7; for the MTN-024/
IPM 031 Protocol Team for the Microbicide Trials Network  
1RTI, San Francisco, CA, USA; 2Univ of Alabama at Birmingham, Birmingham, AL, USA; 3Case Western Reserve Univ, Cleveland, OH, USA; 4FHI 360, Washington DC, DC, USA; 5Intl Partnership 
for Microbicides, Paarl, South Africa; 6NIAID, NIH, Bethesda, MD, USA; 7Univ of Pittsburgh, Pittsburgh, PA, USA 
Background: Microbicide vaginal rings (VR) provide sustained release of the NNRTI dapivirine (DPV). In a Phase 2a trial, we evaluated the adherence and acceptability of DPV VRs 
among postmenopausal U.S. women, a population with high biological, behavioral and social risks, in which 12% of new HIV infections occur.
Methods: We enrolled 96 HIV-uninfected postmenopausal women in MTN-024/IPM 03, a 2-arm, double-blinded, multi-site, randomized trial (3:1) of a monthly silicone VR 
containing 25 mg DPV or placebo, used continuously for 12 weeks. Adherence was assessed by case reports and computer-assisted self-interviewing (CASI) at monthly follow ups; 
and acceptability by CASI at the final visit, and by in-depth-interviews (IDIs) in a random subset (n=24). Analysis was blinded and behavioral data were combined across Study 
Groups.
Results: Mean age was 56.8 years (range 46-65); 61% had a main partner, and 66% were currently sexually active. Study retention was 97%; 73% reportedly had the ring in place 
during the entire 12 weeks of use; 91% never had the ring out for more than 12 hours. Ever reporting the VR out decreased from 17% (week 4) to 5% (week 12). Six women reported 
full expulsions and 26 partial slippage, primarily due to bowel movements; 18 reported removals due to physical discomfort, worries, or to clean the VR. Most (99%) said the VR 
was very easy/easy to use; 96% indicated it never interfered with daily activities, 91% very much liked/liked the VR, 83% were never worried about it, and 65% preferred VR to 
condoms while 24% liked both equally. Thirty six percent reported vaginal changes with the VR, including wetness (21%) or dryness (10%). Of those sexually active, 49% did not 
feel the VR during sex, 82% said it did not change her sexual pleasure and 10% said her pleasure increased. Only 2 disliked wearing the VR during sex because their partners had 
sexual dysfunctions. During IDIs, women typically said the ring was empowering, “super-easy” to use, and preferred over condoms, as VR do not break, impact male performance, 
or interrupt sex. Side effects like vaginal wetness were perceived as beneficial and none had complaints about the VR interfering with other postmenopausal bodily changes. A few 
women had challenges with VR insertions and removals and needed staff assistance, for example due to obesity.
Conclusions: Participants reported high adherence, found VRs acceptable and preferred it to condoms. VR are a promising microbicide approach for HIV prevention in 
postmenopausal women.

874  Distinct Pharmacodynamic Activity of Rilpivirine in Mucosal Explant Tissue 
Charlene S. Dezzutti1; Laura J. Else2; Sarah E. Yandura3; Cory Shelter3; Julie Russo3; David J. Back2; Ian McGowan4  
1Univ of Pittsburgh, Pittsburgh, PA, USA; 2Univ of Liverpool, Liverpool, UK; 3Magee-Womens Hosp of the Univ of Pittsburgh Med Cntr, Pittsburgh, PA, USA; 4Univ of Pittsburgh Sch of Med, 
Pittsburgh, PA, USA 
Background: A long-acting injectable form of rilpivirine (RPV) is being evaluated in clinical trials for HIV prevention. Preclinical testing was done to define pharmacokinetic (PK) 
and pharmacodynamic (PD) activity of RPV in ectocervical and colonic tissues treated in vitro and to help inform PK data obtained from clinical trials.
Methods: In vitro 99% effective dose (ED99) and cytotoxic dose (CD99) of RPV against HIV-1BaL was defined using a TZM-bl assay. RPV was evaluated for potency using polarized 
ectocervical and colonic explant tissues. Ten-fold dilutions of RPV, starting at 100 µM, were applied either to the apical tissue surface with HIV or in the basolateral medium, 
24 hours prior to HIV being applied to the apical tissue surface. Supernatants were collected over the culture period and assessed for HIV replication using a p24 ELISA. RPV was 
quantified in mucosal tissue using a validated liquid chromatography-mass spectrometry assay. PK/PD correlations were determined using GraphPad Prism. Non-linear Emax 
model with variable slope was used to evaluate concentration-response relationships using SigmaPlot.

Poster Abstracts



CROI 2016 368

Poster Abstracts Abstract Listing

Results: TZM-bl assay results showed RPV has an ED99 of 8.27 nM and a CD99 of 492 nM against HIV-1BaL. When applied to the apical surface at the same time as HIV-1BaL, 100 µM 
of RPV added to the cultures was needed to fully inhibit HIV infection in ectocervical tissue, while 10 µM was needed to inhibit HIV infection in colonic tissue. RPV added to the 
basolateral medium was more effective with 10 µM and 1 µM protecting ectocervical and colonic tissues, respectively. Improved activity was likely due to a longer pre-incubation 
with basolateral drug. To better estimate the amount needed for protection, RPV was quantified from ectocervical and colonic explant tissues treated basolaterally and significant 
inverse linear correlations (P < 0.001) with culture p24 were obtained. An Emax model showed RPV concentrations of >273 nM in ectocervical and >27.3 nM in colonic tissues were 
associated with HIV inhibition.
Conclusions: Our data show that RPV can suppress HIV infection in mucosal tissue, but higher levels of RPV are needed in female genital tissue than gastrointestinal tissue for 
protection. Based on our findings, rectal tissue RPV concentrations reached in clinical trials appears to be sufficient to block HIV infection, but at least 2-fold more drug is needed in 
female genital tissue to demonstrate similar inhibition. These data suggest targeted use of RPV for HIV prevention may be warranted

 

875  A First-in-Human Trial of PC-1005 (MIV-150 and Zinc Acetate in a Carrageenan Gel) 
Barbara A. Friedland1; Craig Hoesley2; Marlena Gehret Plagianos1; Shimin Zhang1; Elena Hoskin1; Mohcine Alami1; Natalia Teleshova1; Thomas Zydowsky1; José Fernández-Romero1; 
George Creasy1 
1Pop Council, New York, NY, USA; 2Univ of Alabama at Birmingham, Birmingham, AL, USA 
Background: Pre-clinical data show PC-1005 to be potent against HIV, HSV-2 and HPV when applied vaginally or rectally. Primary objectives of this study were to assess the safety 
and pharmacokinetics (PK) of PC-1005 (comprised of the NNRTI MIV-150 and zinc acetate [ZA] in a carrageenan [CG] gel). Acceptability, adherence, and pharmacodynamics were 
also explored.
Methods: 20 healthy, abstinent women participated in a placebo-controlled, double-blind Phase 1 trial (RCT) at 1 US site, and were randomized (4:1) to apply 4 mL of PC-1005 or 
placebo vaginally once daily for 14d. The RCT was preceded by an open label safety run-in (OL) with 5 women applying PC-1005 once daily for 3d.  Assessments included physical 
and pelvic exams, PK blood draws, safety labs, and colposcopy (with biopsies and cervicovaginal lavages [CVL] in the RCT). MIV-150 (plasma, CVL, tissue), zinc (plasma, CVL), and CG 
(CVL) concentrations were measured with LCMS-MS, ICP-MS, and ELISA, respectively. Antiviral activity against HIV, HSV-2 and HPV in CVL was measured using cell-based assays. 
Adherence and acceptability were assessed quantitatively via paper-based questionnaires. Safety, acceptability and adherence data were analyzed descriptively. PK parameters 
were calculated using non-compartmental techniques and actual sampling times. EC50 values for CVL antiviral activity were calculated using a dose-response inhibition analysis.
Results: All 5 participants completed the OL period and applied 3/3 doses. 17 participants completed the RCT, 2 were lost to follow up (1 never dosed), 1 withdrew before dosing, 
and 16 applied ≥ 93% of doses. Participants were 30 years old, on average (range 19-44) and 52% were Black or African American.  Acceptability was high; 94% of participants 
reported willingness to use the gel in the future. AE rates, most of which were mild and/or unrelated, were similar in both gel groups. MIV-150 was absorbed systemically at 
low levels without accumulation (Table 1). Plasma zinc concentrations were unchanged from baseline. 7/7 CVLs collected 4h post-dose demonstrated measurable anti-HIV and 
anti-HPV activity. High antiviral activity in baseline CVLs precluded assessment of anti-HSV-2 activity in cell-based assays. 
Conclusions: PC-1005 gel used vaginally for 14d was well-tolerated, with low systemic absorption of MIV-150, and measurable HIV and HPV antiviral activity in CVL. These results 
warrant continued development of PC-1005 as a viable vaginal or rectal microbicide for prevention of HIV and other STIs.
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876  CVLs From Women Vaginally Dosed With PC-1005 Inhibit Mucosal HIV-1 and HSV-2 Ex Vivo 
Guillermo Villegas1; Shimin Zhang1; Olga Mizenina1; Kyle Kleinbeck1; Michael Cooney1; Craig Hoesley2; George Creasy1; José Fernández-Romero1; Thomas Zydowsky1; Natalia 
Teleshova1  
1Pop Council, New York, NY, USA; 2Univ of Alabama at Birmingham, Birmingham, AL, USA 
Background: A recent Phase 1 trial demonstrated that PC-1005 gel containing 50µM MIV-150, 14mM zinc acetate dihydrate and carrageenan (CG) applied daily vaginally for up 
to 14 days is safe and well tolerated. Additionally, cervico-vaginal lavage samples (CVLs) collected 4h or 24h after last gel application showed MIV-150 and CG dose-dependent 
inhibition of HIV-1 and HPV in cell-based assays (Friedland et al, in preparation). We aimed to determine anti-HIV and anti-HSV-2 activity of CVLs in human ectocervical explants ex 
vivo.
Methods: CVLs collected at the baseline and 4h (n=6 PC-1005 and n=2 hydroxycellulose (HEC) placebo) or 24h (n=6 PC-1005 and n=1 HEC placebo) post last vaginal gel 
administration during Phase 1 trial were utilized. CG and MIV-150 concentrations in CVLs were measured by ELISA and LC-MS/MS, respectively. Human ectocervical explants 
were prepared from tissues received from National Disease Research Interchange. Explants (n=3 per condition) were incubated with CVLs (1:1) for 4h, washed with PBS and 
then challenged with 500 TCID50 HIV-1BaL or co-challenged with 500 TCID50 HIV-1BaL and 106 pfu HSV-2 per explant for ~18h, washed and then cultured for 14d. The activity of each 
baseline and corresponding post-gel exposure CVL was tested in tissues from the same donor. To determine contribution of CG to anti-HIV activity of CVLs, tissues were challenged 
with HIV-1Bal after exposure to baseline CVLs spiked with CG concentrations detected in the study (n=3 experiments). Infections were monitored by one step HIV gag RT-qPCR and 
HSV-2 pol qPCR on culture supernatants (individual replicate analysis). SOFT and CUM endpoint analyses were performed. Tissue viability post exposure to CVLs was tested using 
MTT assay. Log-normal generalized linear mixed models were used for statistical analysis.   
Results: MIV-150 and CG in CVLs inhibited HIV and HSV-2 infection (single HIV challenge or co-challenge with HSV-2) in the explants in a dose-dependent manner (p≤0.01), with 
stronger inhibition using CVLs collected 4h post last gel administration. CG concentrations (>250 µg/ml; n=4 CVLs) could have contributed to the observed anti-HIV activity based 
on >55% HIV-1Bal infection inhibition in the CG spiking experiments.
Conclusions: The anti-HIV and anti-HSV-2 activity of CVLs in human ectocervical explants warrants the further development of PC-1005 gel as a broad-spectrum on demand 
microbicide.

877  Transport of Drug and Virus in FRTs of Macaques Treated With a TDF Intravaginal Ring 
Adina K. Ott1; Katarina K. Halavaty1; Jonathan Su1; Danijela Maric1; Samuel Sung1; Mark A. Marzinke2; Tom J. Hope3; Patrick Kiser1  
1Northwestern Univ, Chicago, IL, USA; 2Johns Hopkins Univ, Baltimore, MD, USA; 3Northwestern Univ, Feinberg Sch of Med, Chicago, IL, USA 
Background: Prevention of HIV transmission using a tenofovir disoproxil fumarate (TDF)-eluting intravaginal ring (IVR) is a complex and poorly understood interplay between 
transport of drug and virus throughout and within the tissues of the female reproductive tract (FRT). Sufficiently high drug levels must be achieved both throughout and within 
the tissues of the entire FRT to prevent viral infection. This work demonstrates that not only is virus capable of infecting the ovaries, but that an IVR is also sometimes capable of 
achieving low drug concentrations there as well, highlighting the complexity of transport within the FRT and the need for further experiments and modeling.
Methods: Three pigtail macaques were treated with TDF-IVRs for 28 days, and vaginally challenged with a high dose of a replicative SIVmac239 virus and a single round non-
replicative SIV-based vector expressing Luciferase and mCherry reporter genes. In order to identify infection events the isolated FRT was treated with luciferin to detect Luciferase 
activity using IVIS. TFV and TFV-DP concentrations in tissue were quantified using LC-MS/MS, with 13C-labeled TFV used as an internal standard.
Results: Infection events were detected in both ovaries in two animals and in one ovary of the third macaque using IVIS. TFV levels were found to be variable throughout the FRT, 
with the highest concentrations found in the upper vagina/lower cervical area, near the site of the ring. The concentration of TFV in the FRT of the macaques were in the range of 
40-28,000 fmol/mg of tissue and the concentration of TFV-DP in the FRT of the macaques were in the range of 3-6000 fmol/mg of tissue.
Conclusions: Infection events were seen in the ovaries of all three macaques, possibly reflecting the variability of ovarian drug levels (range of 7-30 fmol TFV-DP/mg of tissue) and 
virus transport.

878  Impact of STI on Pharmacokinetics of Topical Tenofovir in Macaques 
Natalia Makarova; Rachael Aubert; Angela Holder; Chuong Dinh; Tara Henning; Ellen Kersh; Janet McNicholl; Walid Heneine; Charles Dobard  
CDC, Atlanta, GA, USA 
Background: Genital tract inflammation associated with sexually transmitted infections (STIs) can increase HIV risk and potentially reduce the efficacy of topically delivered 
tenofovir (TFV).   We previously showed that co-infection of macaques with Chlamydia trachomatis (CT) and Trichomonas vaginalis (TV) increases SHIV infection risk by 2.5-fold but 
has little effect on the efficacy of a 1% TFV gel applied vaginally 30 minutes (100% efficacy) or 3 days (64% efficacy) before SHIV exposure. Here, we investigate the effect of CT/TV 
co-infection on systemic drug absorption from 1% TFV gel and on TFV diphosphate (TFV-DP) concentrations in vaginal lymphocytes.
Methods: Pigtailed macaques with regular menstrual cycles were co-infected with CT/TV and treated with 1% TFV gel vaginally once (n=6) or twice (n=6) per week for up 
to 2 complete menstrual cycles (10 weeks).  Plasma TFV levels were measured 30 minutes after gel application and were compared to those seen in STI-naïve macaques that 
received the same gel formulation under the same dosing conditions. Cumulative TFV plasma exposure over a 28-day cycle was expressed as area under the curve 28 day (AUC28d). 
Intracellular TFV-DP concentrations were quantified in vaginal biopsies collected from 2 STI-infected and 2 uninfected macaques 2h after gel application. We also measured 
TFV-DP levels in vaginal lymphocytes collected 3 days after gel dosing in 4 STI-infected and 4 uninfected macaques.
Results: Co-infection with CT/TV increased plasma TFV concentrations  over all phases of the menstrual cycle with AUC28d values  that were ~2.7 times as high in STI-infected 
animals compared to uninfected macaques (1,877 and 685 ng*d/ml, respectively; p = 0.02 Wilcoxon rank test).  Median TFV-DP levels in vaginal biopsies collected 2 h after dosing 
were also higher in STI-infected [1,733 fmol/mg (range 152-8,277)] compared to uninfected [162 fmol/mg (range 43-648)] animals. Likewise, TFV-DP levels measured in vaginal 
lymphocytes at 3 days were higher in STI-infected [1,093 fmol/106 cells, range = 12 - 2,336] than in uninfected macaques (158 fmol/106 cells, range = 27-259)].
Conclusions: We demonstrate increased vaginal absorption of TFV in the setting of STI co-infections, which may reflect increased tissue drug permeability. Both the modest 
2.5-fold increase in susceptibility to SHIV by STIs and higher TFV-DP concentrations in vaginal tissue and lymphocytes likely explain the protection seen in macaques co-infected 
with STIs.

879  A Long-Acting Biodegradable Subcutaneous Implant for Tenofovir HIV PrEP 
Erica B. Schlesinger1; Daniel Johengen1; Ellen Leucke2; Stephanie Swarner3; Phillip Durham3; Leah Johnson3; Ginger Rothrock3; Ian McGowan4; Ariane van der Straten2; Tejal Desai1  
1Univ of California San Francisco, San Francisco, CA, USA; 2RTI, San Francisco, CA, USA; 3RTI, Research Triangle Park, NC, USA; 4Univ of Pittsburgh Sch of Med, Pittsburgh, PA, USA 
Background: Antiretroviral (ARV) effectiveness for HIV pre-exposure prophylaxis (PrEP) is proven, but hinges on correct and consistent use. User compliance and therapeutic 
effectiveness can be improved by long acting drug delivery systems. Here we describe a thin-film polymer device (TFPD) as a biodegradable subcutaneous implant for PrEP.  A 
thin-film polycaprolactone (PCL) membrane controls drug release from a reservoir, and release rates and device size are tunable, a key feature for an implant in the early stages 
of pre-clinical development. We have explored release of ARVs from various classes and will present data pertaining to development of a device to deliver Tenofovir Alafenimide 
Fumarate (TAF).
Methods: Devices were fabricated as a hollow rod with an open end using a wire-heat sealing apparatus and solvent cast PCL films. TAF was loaded into the reservoir with 
or without formulation excipients. Devices were sealed and incubated in PBS, pH7.4 at 37˚C. For release rates we measured TAF concentration in release media over time. Sink 
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conditions were maintained by regularly replacing the media. Relationships between release rate and device parameters were evaluated using devices with 10-30µm thick 
membranes and 50-320 mm2 surface areas. TAF chemical stability in the TFPD reservoir was evaluated by RP-HPLC.
Results: Based on published data for oral TAF, subcutaneous constant-rate release for HIV PrEP is estimated at < 2.8mg/day. To achieve membrane controlled release, TAF required 
additional formulation excipients such as PEG300 or hydroxypropyl-ß-cyclodextrin. The size and shape of the TFPD are tunable, achieving release rates ranging from 0.5-4.4 mg/
day in devices no larger than a contraceptive implant.
A proportional relationship between membrane area and release rate was demonstrated. An inverse relationship between membrane thickness and release rate was observed for 
membranes between 10-15µm, with no further impact on release for membranes > 15µm. Prototype devices demonstrated linear release at 1.2mg/day for up to 90 days and at 
2.2mg/day for up to 60 days. We achieved reproducibility in device design and performance with < 10% variability between replicate devices (Figure 1). TAF remained chemically 
stable in the device reservoir with < 3% change in purity at 50 days
Conclusions: We developed a biodegradable TFPD for subcutaneous delivery of TAF for HIV PrEP. The size, shape and release rate of the device are tunable over a > 8-fold range. 
This system is being further evaluated in vivo. 

 

880  Assessing Formulations of Tenofovir 1% Gel in HIV Seronegative Adults via RNA-Seq 
Mark Cameron1; Aarthi Talla1; Peter Wilkinson1; John Pyles1; Rafick Sekaly1; Ian McGowan2  
1Case Western Reserve Univ, Cleveland, OH, USA; 2Univ of Pittsburgh Sch of Med, Pittsburgh, PA, USA 
Background: Clinical trials employing rectal microbicides containing antiretroviral drugs have the goal of reducing risk of contracting HIV during sexual activity.  The Combination 
HIV Antiretroviral Rectal Microbicide (CHARM)-01 study is a recent Phase 1, double-blinded, randomized, safety & acceptability, and pharmacokinetic study of rectally-applied 
tenofovir-based microbicides in healthy adults (aged 37.7 years ± 14.3) completed by the Microbicide Trials Network (MTN).  With the hypothesis that gene expression changes in 
the local immune environment may hallmark the action of tenofovir and potentially alter risk of HIV infection, we used RNA-Seq to assess changes in the rectal mucosa caused by 
gel usage.
Methods: Three tenofovir 1% gel formulations were administered rectally: a vaginal formulation (VF, 3111 mOsmol/kg), a reduced-glycerin vaginal formulation (RGVF, 846 
mOsmol/kg), and a rectal-specific formulation (RF, 479 mOsmol/kg). Participants received 4 mL of the gels: seven daily doses of RGVF, seven daily doses of RF, and six daily doses 
of placebo followed by one dose of VF, in a randomized sequence.  We isolated total RNA from rectal biopsies from participants (n=14/group) and performed low input Illumina 
Truseq RNA-Seq on a HiSeq 2500 instrument. Top ranking differentially expressed genes by P value (P<0.05 in T or F tests) were forwarded to Gene Set Enrichment Analysis (GSEA) 
and Ingenuity Pathway Analysis.
Results: Multi Dimensional Scaling analysis of the top 500 genes by F-Test P value showed that RGVF had the most significantly different (P=0.001, Kruskal Wallis rank sum test) 
expression profile from baseline.  RGVF increased T cell related proinflammatory responses (IFNG, IL12, CXCL9/10), complement (C2, CASPs), antiviral interferons (OAS1, IFIs/IFITs, 
MX1), and IL10. This signature was unique to RGVF, however a derivative signature of up- and down-regulated IFNG-response genes, SERPINs, and IL10 was also present in VF and 
RF.  Bioinformatic deconvolution analysis showed that these signatures stemmed from general alterations in B cell and Monocyte/MDC gene activity.
Conclusions: Tenofovir may impact the inflammasome in the rectal mucosa and set a balance between antiviral IFNs and proinflammatory cytokine signaling.  This balance 
may be delicate in determining HIV infection risk outcomes. The above biomarkers may help monitor and identify mechanisms and targets of protection or infection risk in future 
microbiocide trials.  Funding: MTN & NIH/NIAID/DAIDS IPCP Program (5U19AI082637).

881  Understanding Pain and Anxiety Experienced Around Long-Acting Injectable PrEP 
Kathrine Meyers1; Kristina Rodriguez1; Martin Markowitz1; Sarit A. Golub2  
1Aaron Diamond AIDS Rsr Cntr, New York, NY, USA; 2Hunter Coll and the Grad Cntr, City Univ of New York, New York, NY, USA 
Background: Long-acting injectable PrEP may improve adherence and acceptability compared to daily oral dosing.  However acceptability may be limited by anxiety about 
injections and concerns about injection site reactions (ISR), especially pain.  We interviewed a subset of participants of a Phase 2 trial of cabotegravir long-acting injection (CAB LA).
Methods: ÉCLAIR is a double-blind, randomized, multi-center study in 127 HIV-negative men at risk of HIV infection during which IM injections of 800mg CAB LA or PBO (saline) 
q12 weeks X 3 cycles were given.  This substudy approached 48 participants who self-reported as MSM or male-to-female transgender women at 4 out of 10 sites and offered 30 
randomly-selected individuals the opportunity to be interviewed. 2/28 who received placebo are excluded from results presented here. Interviewees included 27 MSM and one 
MTFT.
Results: 23/28 (82.1%) reported ISR with a mean pain score of 2.8 out of 5. Of those 23 subjects, 13 (56.5%) reported that pain lasted more than three days. In a subset of men 
who were asked more details about the timing of pain, 37.5% (6/16) reported no pain during injections and 31.3% (5/16) reported no pain following injection. 75% (21/28) stated 
the first injection hurt less than expected. Anxiety before the first injection was felt by 20/28 (64.3%), however this decreased to just 8/28 (28.6%) by subsequent injections. There 
was no correlation between anxiety and pain.  Despite discomfort and anxiety cited by a large proportion, interest in the product remained high: out of the subset of participants 
queried, 93.8% (15/16) reported that if proven effective, they would definitely or very likely use CAB-LA.  In addition, 62.5% (10/16) reported that they would prefer to use CAB-LA 
every twelve weeks to daily oral PrEP.

Poster Abstracts



CROI 2016 371

Poster Abstracts Abstract Listing

Conclusions: CAB-LA injections are acceptable in subset of ÉCLAIR participants who experienced two to three injections. The pain profile is less focused on the injection itself and 
more on the post-injection period. While there was significant anxiety around injections, this decreased as participants gained experience with injections.  These findings suggest 
that patient education about CAB-LA should focus on informing patients about the true nature of pain associated with injections, and managing both expectations and anxiety. 
More research is required to validate these findings on a broader scale.

882LB  WITHDRAWN 

883LB  HPTN 073: PrEP Uptake and Use by Black Men Who Have Sex With Men in 3 US Cities 
Darrell P. Wheeler1; Sheldon Fields2; LaRon E. Nelson3; Leo Wilton4; Lisa Hightow-Weidman5; Steven Shoptaw6; Manya Magnus7; Geetha Beauchamp8; Phaedrea Watkins9; Kenneth H. 
Mayer10  
1State Univ of New York at Albany, Albany, NY, USA; 2Charles R. Drew Univ of Med and Sci, Los Angeles, CA, USA; 3Univ of Rochester, Rochester, NY, USA; 4State Univ of New York at 
Binghamton, Binghamton, NY, USA; 5Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA; 6David Geffen School of Medicine at Univ of California Los Angeles, Los Angeles, CA, USA; 
7George Washington Univ, Washington, DC, USA; 8Statistical Cntr for HIV/AIDS Rsr & Prevention, Fred Hutchinson Cancer Rsr Cntr, Seattle, WA, USA; 9FHI 361, Durham, NC, USA; 10The Fenway 
Inst, Fenway Hlth, Boston, MA, USA 
Background: Among US subgroups, Black men who have sex with men (BMSM) remain at disproportionate risk of HIV acquisition. Comprising less than 0.4% of the U.S. 
population, they accounted for more than 20% of all new infections in 2013. Identifying effective and innovative methods to deliver effective prevention and halt the epidemic in 
this key population is an urgent public health priority. HPTN 073 is one of the first studies to evaluate pre-exposure prophylaxis (PrEP) in a US BMSM population.
Methods: HIV-uninfected BMSM were enrolled in three U.S. cities (Washington, DC., Los Angeles CA, & Chapel Hill, NC)  All participants were offered once daily oral FTC/TDF 
combined with client-centered care coordination (C4)–a theory-based counseling approach to promote and support PrEP use, which combined service referral, linkage and follow-
up strategies to assist participants in addressing unmet psychosocial needs. Each participant was offered PrEP and followed for a total of 12 months.
Results: 226 BMSM men were recruited; 209 (92%) completed 12 month of follow-up. 40% were <25 years, 27% were unemployed, 31% did not have health insurance. The 
median number of male partners in the prior 3 months was 3 (IQR 1-4), 33% reported a primary partner and 73% casual male partners. PrEP was accepted by 178 (79%) of study 
participants (see Figure); 68% remained on PrEP at 26 weeks. Self-reported adherence above 50% was 85% at 4 weeks and 78% at 26 weeks. 23/24 (96%) men reporting an 
HIV+ primary partner and 104/120 (86%) of men reporting casual partners with unknown or HIV+ status accepted PrEP. Those agreeing to take PrEP utilized a median of 6 C4 
sessions (range 3–8) compared to men not accepting PrEP (median 4 range 2-6]). Among the 178 men who ever accepted PrEP, 5 HIV infections occurred in 172 person years 
(PY) (incidence=2.9 95%CI(0.9-6.8)) compared to 3 in 39 PY (incidence=7.7 95%CI1.6-22.5) in men who never accepted PrEP.  Of the 5 seroconverters who ever took PrEP, 2 had 
discontinued PrEP at 50 and 272 days prior to seroconversion.
Conclusions:  Providing theory-based culturally tailored programs for BMSM can potentially increase their ability to establish and maintain adherence and prevent HIV in this 
highly impacted group. HPTN 073 demonstrated high uptake of PrEP in BMSM utilizing a novel coordinated counseling model that was highly acceptable, and led to data that could 
support a reduced rate of HIV-infection for BMSM on PrEP.  These findings help address a vital US public health gap in HIV prevention.

 

884  HPTN 067/ADAPT: Predictors of Coverage of Sex Events in PrEP Regimens, Thai MSM-TGW 
Timothy H. Holtz1; Anupong Chitwarakorn2; James P. Hughes3; Marcel Curlin4; Anchalee Varangrat5; K. R. Amico6; Teeraparp Watanatanyaporn5; Maoji Li7; Philip A. Mock5; Robert 
Grant8  
1CDC, Atlanta, GA, USA; 2Ministry of PH, Muang Nonthaburi, Thailand; 3Univ of Washington, Seattle, WA, USA; 4Oregon Hlth and Scis Univ, Portland, OR, USA; 5Thailand Ministry of PH US CDC 
Collab, Nonthaburi, Thailand; 6Univ of Michigan Sch of PH, Ann Arbor, MI, USA; 7Fred Hutchinson Cancer Rsr Cntr, Seattle, WA, USA; 8Univ of California San Francisco, San Francisco, CA, USA 
Background: We sought to identify baseline predictors of pre-exposure prophylaxis (PrEP) coverage of sex events in HPTN 067, a phase 2, open-label feasibility study of daily and 
non-daily regimens of FTC/TDF PrEP among Thai men who have sex with men (MSM), and transgender women (TGW), completed in Bangkok, 2012–2014.
Methods: We randomly assigned participants to one of three self-administered dosing regimens for 24 weeks: daily, time-driven twice weekly with a post-sex dose, or event-
driven before and after sex. Bangkok was one of three study sites, one of which enrolled women. Alcohol (AUDIT score) and substance use were assessed by computer-assisted 
self-interview. Using sex act as the unit of analysis we defined coverage as taking ≥1 tablet in the four days before sex and ≥1 tablet within 24 hours after sex. We used general 
estimating equations for clustered data to evaluate predictors associated with coverage.
Results: Among 178 MSM and TGW the proportions of sex acts that were covered by PrEP were similar in the daily and time-driven arms (85% vs 84%, p=0.79). Participants 
reported use of the following substances at baseline: stimulants (e.g. amphetamine type) (8.4%), marijuana (2.8%), opiates (1.7%), and other drugs (23%). AUDIT scores indicated 
moderate alcohol use in 20.8% and high alcohol use in 6.7%. Proportion of covered sex acts by those reporting stimulant use (coverage: 74%) was similar to those reporting other 
drug use (non-alcohol) (76%, p=0.80), but lower than those reporting no substance use (85%, p=0.04). In a multivariable model, age 25–35 years (adjusted odds ratio [aOR] 2.34, 
95% CI 1.37–3.97, p=0.002), completion of college (aOR 1.74, 95% CI 1.04–2.92, p=0.03), along with moderate (AUDIT Score 7–12: aOR 1.75, 95% CI 1.15–2.66, p<0.01) to high 
levels (AUDIT Score >13: aOR 2.86, 95% CI 1.19–6.86, p=0.02) of alcohol use, were associated with higher coverage. A higher number of reported sex events (13–80 over three 
months at baseline: aOR 0.57, 95% CI 0.32–1.00, p=0.05) and use of stimulant drugs (aOR 0.47, 95% CI 0.24–0.93, p=0.03) were significantly associated with lower coverage.
Conclusions: Higher coverage of sex acts with PrEP was associated with higher education, and higher AUDIT scores at baseline, after adjusting for age. Use of stimulants and 
higher sexual frequency in the past 3 months was associated with lower coverage. Regardless of substance use, the majority of Thai MSM/TGW followed the regimen dosing 
schedules to provide coverage of sexual exposures with PrEP.
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885  HPTN 067-ADAPT: Factors Associated With PrEP Coverage Among New York City MSM and TGW 
Sharon Mannheimer1; Yael Hirsch-Moverman2; Julie Franks2; Avelino Loquere2; James P. Hughes3; Maoji Li4; Vanessa Elharrar5; Michael J. Stirratt6; Robert Grant7; for the HPTN 067/
ADAPT Harlem Study Team 
1Harlem Hosp, New York, NY, USA; 2Columbia Univ Mailman Sch of PH, New York, NY, USA; 3Univ of Washington, Seattle, WA, USA; 4Fred Hutchinson Cancer Rsr Cntr, Seattle, WA, USA; 5DAIDS, 
NIAID, NIH, Bethesda, MD, USA; 6NIMH, NIH, Bethesda, MD, USA; 7Univ of California San Francisco, San Francisco, CA, USA 
Background: New York City participants in the completed HPTN 067 study were more likely to have coverage of sex events (adherence to pre- and post-sex PrEP) when assigned to 
daily PrEP compared to non-daily regimens. Understanding factors associated with coverage can inform future PrEP support interventions.
Methods: Participants in this phase 2, open-label, randomized clinical trial were assigned 1:1:1 to 24 weeks of FTC/TDF PrEP dosed: daily (D), twice weekly plus a post-sex dose 
(time-driven [T]), or pre- and post-sex doses (event-driven [E]). Coverage of sex events (yes/no) was defined based on pre-clinical research as PrEP taken within 4 days pre- and 
24 hours post-sex. Coverage was assessed via electronic monitoring adjusted by self-reported sexual and pill taking behavior collected in weekly interviews. Demographics were 
collected by staff, other data (including AUDIT to assess alcohol use and CES-D to assess depression) were collected via computer assisted self-interview (Table). Logistic regression 
for clustered data (clustering on participant) was used to estimate odds ratios and adjusted odds ratios. Characteristics significant at p<0.05 were retained in the final model.
Results: Participants (N=179) were: 98% men who have sex with men (MSM), 2% transgender women (TGW); median age 30 years; 60% black, 11% white, 24% Hispanic, 6% 
other. Arm D participants had significantly higher coverage of sex acts (66% D, 47% T, 52% E; p=0.03). In univariate analyses (Table), other factors associated with better coverage 
included older age, employment, higher education, and higher PrEP information, motivation, and behavioral skills. Factors significantly associated with lower coverage included 
heavy alcohol use, black race, depression, and opiate use. In multivariate analyses (Table), significant associations with better coverage included: arm D (aOR=0.49 95%CI 0.29-
0.83 for arm T vs. D; aOR=0.62, 95%CI 0.38-1.01 for arm E vs. D), older age (aOR=1.03, 95%CI 1.01-1.05), employment (aOR=1.67, 95%CI 1.07-2.59), and higher PrEP motivation 
(aOR=1.03, 95%CI 1.00-1.05). Black race vs. white (aOR=0.49, 95%CI 0.25-0.97) or Hispanic (aOR=0.64, 95%CI 0.31-1.30), and heroin use (aOR=0.34, 95%CI 0.17-0.69) remained 
significantly associated with lower coverage.
Conclusions: This analysis identified factors that may require interventions to optimize adherence to PrEP, including younger age, unemployment, lack of motivation for PrEP, and 
heroin use. Further study is needed to assess determinants of racial differences.

 

886  On Demand PrEP With Oral TDF-FTC in the Open-Label Phase of the ANRS IPERGAY Trial 
Jean-Michel Molina1; Isabelle Charreau2; Bruno Spire3; Laurent Cotte4; Gilles Pialoux5; Catherine Capitant2; Cécile Tremblay6; Daniela Rojas Castro7; Laurence Meyer8; for the ANRS 
IPERGAY Study Group 
1Hopital Saint-Louis, Paris, France; 2INSERM SC10-US19, Villejuif, France; 3INSERM UMR 912, Marseille, France; 4Hospices Civils de Lyon, Lyon, France; 5Tenon Hosp, Paris, France; 6CRCHUM, 
Montreal, QC, Canada; 7AIDES, Mission Recherche Innovation Évaluation, Pantin, France; 8INSERM, CESP U1018, Le Kremlin-Bicêtre, France 
Background: On demand PrEP with oral TDF-FTC has been shown to reduce the incidence of HIV-1 infection in high risk MSM in the ANRS IPERGAY trial from 6.60 per 100 
participants-years (py) in the placebo arm to 0.91 per 100 py in the TDF-FTC arm. However, because the placebo arm was discontinued early, the cumulative follow-up time with 
TDF/FTC was only 219 py and the long term efficacy and safety of this strategy remains to be demonstrated.   
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Methods: High risk adult MSM who were followed or being screened in the ANRS IPERGAY trial at the time of the discontinuation of the placebo arm (November 2014) were offered 
to continue follow-up every two months with open-label TDF/FTC. The primary study objectives of this open-label phase were to assess study retention, HIV incidence, safety and 
changes in sexual behaviour.
Results: In November 2014, among the 400 pts initially enrolled in the study, 336 (84%) were eligible and all but 3 (99%) were enrolled in the open-label phase.  Twenty-nine 
new pts were also enrolled in this open-label study. Overall, 362 pts were enrolled for a cumulative follow-up time of 248 py until September 14, 2015. Study retention was good 
with only 13 pts discontinuing follow-up (3.6%). During follow-up, only a single individual who had discontinued PrEP acquired HIV-1 infection. The incidence of HIV-1 infection in 
this open-label phase was 0.40 per 100 py (95%CI: 0.01-2.25). Pts used a mean of 18 pills/month (SD:8.7). Overall, 33% of pts acquired a new STI. There was no significant changes 
between the double-blinded phase and the open-label phase in the median number of sexual intercourses or sexual partners, but there was a significant decrease in condom use 
for receptive anal intercourse (p=0.01). Safety was good with a low rate of serious adverse events (4%). One pt discontinued TDF-FTC because of an increase in serum creatinine 
level. Drug-related gastrointestinal adverse events (nausea, diarrhea, abdominal pain) were reported in 10% of pts.
Conclusions: Open-label on demand PrEP with oral TDF-FTC remains highly effective to prevent HIV-infection in high risk MSM and has a good safety profile.

887  PrEP and Condom Use in High Risk MSM in the ANRS IPERGAY Trial 
Luis Sagaon Teyssier1; Marie Suzan-Monti1; Daniela Rojas Castro2; Nolween Hall3; Catherine Capitant4; Christian Chidiac5; Cécile Tremblay6; Bruno Spire7; Jean-Michel Molina8; for the 
ANRS IPERGAY Study Group  
1UMR912 SESSTIM, Marseille, France; 2AIDES, Mission Recherche Innovation Évaluation, Pantin, France; 3CISIH, Nantes, France; 4INSERM SC10-US19, Villejuif, France; 5Hosp de la Croix-Rousse, 
Lyon, France; 6CRCHUM, Montreal, QC, Canada; 7INSERM UMR 912, Marseille, France; 8Hopital Saint-Louis, Paris, France 
Background: Men who have sex with men (MSM) constitute a high-risk group in France’s HIV epidemic. In the setting of the follow-up in the ANRS IPERGAY PrEP trial, we aimed to 
identify behavioural trajectories over time for PrEP and condom use and to investigate links between these trajectories, using a tailored methodological framework.
Methods: ANRS IPERGAY was a randomized double-blind trial of sexual activity-based PrEP in high-risk MSM, assigned to TDF-FTC or placebo. Online questionnaires collecting 
sexual behaviour and PrEP adherence data during the most recent episode of sexual intercourse were completed every 2 months. Only MSM reporting anal sex were included 
in this analysis. A longitudinal multi-trajectory model was constructed for two outcomes: PrEP use (correct/sub-optimal versus no PrEP), and condom use for anal sex (yes/no). 
Multivariate analyses were performed on identified trajectories using sociodemographic, socioeconomic, and behavioural data.
Results: 332 participants (47.9% placebo; 52.1% PrEP) who had anal sex at least once during follow-up provided information on PrEP (1115 questionnaires) and/or condom (1935 
questionnaires) use during the most recent episode of sexual intercourse. Four trajectories of PrEP use over time were identified among participants: “systematic users (PrEP-SU)” 
(39.5%), “high-level progressive users (PrEP-HLU)” (31.1%), “declining users (PrEP-DU)” (13.3%), and “low-level users (PrEP-LLU)” (16.1%). For condom use, common behaviour 
patterns identified two groups: “high-level users (C-HLU)” (29.9%) and “low-level users (C-LLU)” (70.1%). Joint trajectory modelling identified four groups: among C-HLU, 78% were 
PrEP-SU/PrEP-HLU, while 22% were PrEP-DU/PrEP-LLU. Among C-LLU, 68% were PrEP-SU/PrEP-HLU, whereas 32% were PrEP-DU/PrEP-LLU. The latter group (most-at-risk group), 
compared most protected group (C-HLU/PrEP-SU) included more frequently older participants (OR=1.05 per each additional year, p<0.001) with low-education levels (OR=1.91, 
p=0.02, ref. ≥ high school), participants with unknown partners (OR=2.82, p<0.001), those sexually dissatisfied (OR=2.09, p<0.001), and a trend appears for those practicing 
active anal sex (vs. receptive, p=0.08).
Conclusions: In the ANRS IPERGAY trial, most high-risk MSM used either PrEP and/or condoms during the most recent anal intercourse. Special attention must be paid to MSM 
with low condom use who do not compensate by using PrEP, representing 22% among the 332 participants included in this analysis.

888  Increasing PrEP Use Among Men Who Have Sex With Men, New York City, 2013-2015 
Kathleen K. Scanlin1; Paul M. Salcuni2; Zoe R. Edelstein3; Demetre C. Daskalakis3; Nana P. Mensah2; Benjamin Tsoi2; Julie Myers4  
1New York City DHMH, Brooklyn, NY, USA; 2New York City DHMH, Long Island City, NY, USA; 3New York City DHMH, Queens, NY, USA; 4New York City DHMH, Long Island City, NY, USA 
Background: Pre-exposure prophylaxis (PrEP) is effective for HIV prevention, yet has been underutilized. Since 2012, the New York City (NYC) Department of Health and its 
partners have launched programs to support PrEP uptake. Using data from routine behavioral surveillance among men who have sex with men (MSM), we examined recent trends 
and associations with PrEP use. 
Methods: Data were derived from annual surveys conducted in-person and online, 2013-2015. Eligible respondents were NYC residents, who were born male, aged 18-40, 
and reported anal sex with a man (past 6 months). This analysis excluded those who reported being diagnosed with HIV. PrEP use was defined as use in the past 6 months. 
Demographic factors examined included age (18-29/30-40 years), race/ethnicity (black/Hispanic/white/other), education (college degree) and insurance status. Behavioral factors 
were condomless sex or known HIV-positive partner at last sexual encounter and number of condomless partners (3 or more) and/or post-exposure prophylaxis (PEP) use in the 
past 6 months. Using logistic regression, we assessed associations between PrEP use and year, factors, and year-factor interaction terms. Those associated bivariately (p<0.05) 
were added to a multivariate model with age, race/ethnicity, insurance, survey type (in-person/online) and year.
Results: Among 1595 respondents, the majority were aged 18-29 (63%), black (24%) or Hispanic (32%), educated (60% had a college degree or higher) and insured (83%). Report 
of PrEP use was 2.1%, 3.2% and 14.8% in 2013, 2014 and 2015; this increase was significant in the multivariate model (p<0.001). Among demographic factors examined, only being 
insured was bivariately associated with PrEP use (OR 2.5, CI 1.1-5.5); it was not significant in the multivariate model. PrEP use was associated with condomless sex (adjusted odds 
ratio (aOR) 3.8, 95% confidence interval (CI) 2.4-6.1) and sex with a known HIV-positive partner (aOR 3.0, CI 1.3-6.8) at the last encounter; and ≥3 condomless partners (aOR 2.8, CI 
1.8-4.4) and PEP use (aOR 26.9, CI 12.8-56.3) in the past 6 months. None of the associations with PrEP differed by year (interaction term p>0.05). 
Conclusions: Findings suggest PrEP use is increasing among MSM in NYC. Use appears to be greater among those with higher behavioral risk, consistent with recommendations. 
The association of use with insurance status underscores the importance of addressing financial barriers. Monitoring for disparities will be critical as PrEP use increases.

889  Awareness and Use of PrEP Appear to Be Increasing Among Internet Samples of US MSM 
Kevin P. Delaney1; Travis Sanchez2; Kristina Bowles1; Emeka Oraka3; Elizabeth DiNenno1; Patrick Sullivan2  
1CDC, Atlanta, GA, USA; 2Emory Univ, Atlanta, GA, USA; 3ICF Intl, Atlanta, GA, USA 
Background: There has been increasing traditional and social media coverage of pre-exposure prophylaxis using combination emtricitabine/tenofovir (FTC/TDF) to prevent HIV 
infection (PrEP). We sought to describe changes in awareness of PrEP, willingness to use PrEP, and use of PrEP among internet-using men who have sex with men (MSM) from the 
time before FDA-approval of FTC/TDF for PrEP in July 2012 through March 2015.
Methods: Data were from 3 nationwide cross-sectional internet surveys of MSM living in the United States. The analysis sample included men who reported sex with a man in the 
past 12 months and did not report being HIV-positive. Because the percentage reporting awareness of PrEP changed non-linearly over time within survey cycle, we aggregated 
data into groups of months that spanned cycles to perform a segmented regression assessing the time trend for percentages of participants reporting awareness of, willingness 
to use, and actual use of PrEP.  Multivariate models controlled for source of recruitment (a geo-location based sexual networking site versus other websites), race, educational 
attainment, income and risk behaviors included as indicators for PrEP in CDC guidelines (≥10 partners vs. ≤9, and bacterial STI diagnosis in the prior 12 months.) For awareness and 
use of PrEP we used a Poisson risk model with 3 indicator variables for time (See Table). We used a log-binomial model of percentage willing to use PrEP because the Poisson model 
gave estimates of > 100% willingness for some subgroups.  
Results: The total sample included 10,097 MSM.  Awareness, willingness to use and actual use increased significantly over time, with the significant increases in awareness over 
time and in use in the most recent time period, November 2014-March 2015, compared to May 2012-April 2014 (See Table). The percentage of MSM willing to use PrEP increased 
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from the earliest time point but plateaued after April 2014. Awareness of , willingness to use, and use of PrEP were higher among higher risk MSM, including those recruited from a 
geospatial sexual networking application, those reporting a bacterial STI, and those with ≥ 10 partners in the last 12 months (See Table).
Conclusions: Awareness and use of PrEP are increasing among internet-using MSM in the US. Though it is encouraging that more higher risk MSM are aware of, willing to use, and 
have used PrEP, there remains a large gap between the number of MSM who report being willing to use PrEP and those who have actually done so.

 

890  Increasing HIV Suppression, PrEP Use, and STDs in Boston MSM Accessing Primary Care 
Kenneth H. Mayer1; Ken Levine1; Kevin M. Maloney2; Shayne Zaslow3; Douglas S. Krakower2; Chris Grasso1; Betsey H. John4; Dawn Fukuda4; Kevin Cranston4; Stephen H. Boswell3  
1The Fenway Inst, Fenway Hlth, Boston, MA, USA; 2Beth Israel Deaconess Med Cntr, Boston, MA, USA; 3Fenway Hlth, Boston, MA, USA; 4Massachusetts Dept of PH, Boston, MA, USA 
Background: Recent studies suggest that early HAART initiation and PrEP could decrease HIV incidence, but the measurement of impact in primary care settings has been limited.
Methods: Fenway Health (FH), the largest 10 care center for men who have sex with men (MSM) in Massachusetts (MA) has used an electronic medical record since 
1997(CentricityTM), facilitating analyses of secular trends related to HIV census, HAART use, PrEP initiation and incident STDs. Time trend analyses were performed using Spearman’s 
rank test for correlation and pairwise comparisons were made with Fisher’s exact chi-square test.
Results: Between 2004 and 2014, HIV+ pts in 10 care at FH increased from 1083 to 2101 (p<0.001). In 2004, 922 HIV+ pts were newly diagnosed in MA, compared to 698 in 2013 
(p<0.001), and the % MA HIV+ diagnosed at FH increased from 6% to 14%. At FH, 58 pts initiated HAART in 2004 and 121 in 2014 (p<0.001). The median CD4 at the time of HAART 
initiation was 238 cells/mm3 in 2004, and 464 in 2014 (p<0.001). In 2004, 68% of newly diagnosed pts initiated HAART within the first year of care, compared to 97% in 2014 
(p<0.001). During the same period, the % of virologically suppressed pts rose from 57 to 86% (p<0.001) (with 88% suppression among those using HAART). PrEP was first used 
by 5 pts outside of a clinical trial in 2011, while in 2014, 537 pts initiated PrEP (p<0.001), and in 2015, 589 began PrEP (as of 8/31), with more than 83% of PrEP initiators still using 
PrEP. Between 2011 and 2015, 5 MSM pts who initiated PrEP became HIV+ (<0.5%) compared to 93 (~2.2%) of more than 4,000 HIV- MSM who did not use PrEP (p=0.006). In 2005, 
162 pts were diagnosed with syphilis or rectal or urethral gonorrhea (GC) or chlamydia (CT), while in 2014, 1145 pts tested + for at least one infection (p<0.001); and as of 8/31/15, 
it was 918. Since 2005, 1/2 of new syphilis diagnoses were in HIV+ patients, while 80% of incident GC/CT infections were in HIV- MSM. More than one third (36%) of MSM who 
initiated PrEP in 2014 had a recent bacterial STD.
Conclusions: While the HIV+ census at FH has increased over the past decade, earlier treatment initiation has been associated with improved virologic suppression. PrEP use has 
significantly increased among HIV- MSM, and HIV incidence appears lower in PrEP users than non-users. But, bacterial STD rates significantly increased for HIV+ and - MSM. HIV 
spread may be slowing among MA MSM, but ongoing screening for bacterial STDs is required, given their significant co-prevalence.

 

891  Missed Opportunities to Prescribe PrEP by Primary Care Physicians in Saint Louis 
Rupa Patel1; Philip Chan2; Amy Nunn2; Katherine Goodenberger1; Kenneth H. Mayer3; Leandro Mena4; Enola K. Proctor1; William Powderly1  
1Washington Univ in St. Louis, St. Louis, MO, USA; 2Brown Univ, Providence, RI, USA; 3The Fenway Inst, Fenway Hlth, Boston, MA, USA; 4Univ of Mississippi, Jackson, MS, USA 
Background: Current CDC guidelines recommend delivery of HIV pre-exposure prophylaxis (PrEP) by primary care physicians (PCP) for high-risk individuals. We describe barriers 
to obtaining PrEP from PCPs among individuals who sought PrEP at an infectious diseases specialty clinic.
Methods: From July 2014 - September 2015, we conducted an intake survey among 69 patients seeking PrEP from the Washington University in St. Louis (WUSTL) HIV clinic as part 
of a prospective observational cohort. Survey questions included demographics, sexual behaviors, and whether patients had a PCP. Participants with a PCP were asked why they 
did not seek or obtain PrEP services from their PCP.
Results: Participant median age was 29 years (IQR 26-35), 62% were white, 68% were college graduates, 86% were MSM, 33% had a known HIV+ partner, 74% reported 
condomless sex in the last 3 months, and 21% reported a sexually transmitted disease in the last 12 months. 71% had a PCP; of these, 46% reported feeling uncomfortable 
discussing their sexual practices with their PCP. Of those comfortable, 67% asked their provider and were not prescribed PrEP. Overall, 47% asked their PCP for PrEP before coming 
to WUSTL, but were not prescribed. Commonly cited reasons cited for PCPs not prescribing PrEP included  PCPs’ concerns that PrEP was experimental, PCPs not feeling comfortable 
with the medication, and PCP perceptions that patients did not need PrEP beyond appropriate condom use.  As part of provision of PrEP, HIV physicians referred 59% PrEP seekers to 
a new provider with whom they could feel more comfortable discussing their sexual practices. These referrals were not only for MSM but for heterosexual couples that did not feel 
comfortable discussing their HIV positive partner’s status with their current providers.
Conclusions: In order for successful PrEP implementation in the US, PrEP should be prescribed as part of routine care by PCPs. PCP training needs to go beyond the science of 
PrEP and include creating an environment where sexual practices can be communicated in a culturally sensitive manner. Unless these discussions can take place, the role for PrEP 
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prescribing, even for high-risk and obviously eligible patients, may remain in the hands of HIV specialists, which is contrary to implementation goals. During initial implementation 
of PrEP, an additional role of HIV physicians may be to help PrEP seekers find a comfortable primary care home

892  Early Adopters and Incident PrEP Prescribing in a Detailing Campaign, 2014-2015 
Zoe R. Edelstein1; Paul M. Salcuni2; Arjee Restar1; Julie Myers3; Benjamin Tsoi2; Demetre C. Daskalakis1  
1New York City DHMH, Queens, NY, USA; 2New York City DHMH, Long Island City, NY, USA; 3New York City DHMH, Long Island City, NY, USA 
Background: Pre- and post-exposure prophylaxis (PrEP and PEP) for HIV are effective yet under-prescribed. The New York City (NYC) Health Department conducted a public health 
detailing campaign October 2014-April 2015. Representatives visited primary care (PC) and infectious disease (ID) providers to promote prescribing PrEP and PEP, focusing on 
practices that had recently diagnosed HIV among at-risk populations. Initial and follow-up visits (~5-8 weeks later) consisted of short, individual-level presentations. We examined 
characteristics associated with PrEP prescribing at initial visit (early adopter) and with prescribing at follow-up visit (incident prescriber). 
Methods: We included potential prescribers [MDs, nurse practitioners (NPs), and physician assistants (PAs)] reached for both initial and follow-up visits. Providers were identified 
as early adopters or incident prescribers based on self-report of ever prescribing PrEP at initial or at follow-up only, respectively. Characteristics examined were provider specialty/
training [PC-MD, ID-MD or NP/PA]; practice characteristics, including type [hospital-affiliated (HA), private practice (PP), community health clinic (CHC)]; location (Manhattan vs. 
other); neighborhood HIV diagnosis and poverty rates; report of prescribing post-exposure prophylaxis (PEP); and length of initial visit (min). Multivariate models were constructed 
using generalized estimating equations. Adjusted odds ratios (aOR) and 95% confidence intervals (CI) were reported with all characteristics adjusted for each other except PEP; PEP 
was adjusted for all others.
Results: At initial visit, 18% (155/881) of providers at 492 facilities were early adopters. Among all others, 13% (89/709) of providers at 412 facilities reported incident prescribing. 
Early adoption was associated with ID-MD (Table); CHC practice type vs. PP (aOR 1.9, CI 1.1-3.2) and vs. HA (aOR 2.5 CI 1.4-4.5); Manhattan location (aOR 4.2 CI 2.5- 7.2); and PEP 
prescribing (Table). Incident prescribing was associated with ID-MD; previous and incident PEP prescribing; and initial visit length ≥10 min, with no additional increase seen ≥20 
(Table).
Conclusions: We observed early adoption and incident PrEP prescribing at NYC practices serving at-risk and potentially low-income populations. Prescribing PEP may be an 
important step for newly prescribing PrEP, supporting the promotion of PrEP and PEP in tandem. Detailing may have influenced new PrEP prescribing, particularly if the initial 
presentation was ≥10 min.

 

893  Correlates of Uptake of HIV Prevention Interventions Among Black MSM in DC, 2013-2014 
Matthew E. Levy1; Christopher Watson2; Madhu Balachandran2; Irene Kuo2; Leo Wilton3; Russell Brewer4; Sheldon Fields5; James Peterson2; Manya Magnus2  
1George Washington Univ Milken Inst Sch of PH, Washington, DC, USA; 2George Washington Univ, Washington, DC, USA; 3State Univ of New York at Binghamton, Binghamton, NY, USA; 
4Louisiana PH Inst, New Orleans, LA, USA; 5Charles R. Drew Univ of Med and Sci, Los Angeles, CA, USA 
Background: Eliminating racial HIV disparities among MSM will require a greater uptake of HIV prevention interventions among Black MSM (BMSM), the group with the highest 
HIV incidence in the US. However, interventions such as PrEP necessitate engagement in a health care system that often does not meet the needs of BMSM. This study examined 
correlates of the uptake of HIV prevention interventions among BMSM.
Methods: We interviewed two non-clinic-based samples of BMSM in Washington, DC: (1) peer-referred men who were inadequately engaged in health care and/or reported 
barriers to care (n=75) and (2) an Internet-based sample recruited irrespective of health care characteristics (n=93). Participants reported on their uptake of HIV prevention 
interventions in a computer-assisted self-interview. A randomly selected subsample of those with barriers to care provided ethnographic data on health care experiences in a 
qualitative interview (n=30). Correlates of uptake of interventions were assessed using Chi-square tests.
Results: Of 168 total BMSM, 61% were <30 years old, 86% had health insurance, and 81% were HIV-negative, 54% of whom were offered an HIV test at their last health care 
visit. Among HIV-negative BMSM in the first sample with barriers to care, a higher proportion of those who sought care at community-based clinics received HIV prevention 
interventions (testing, counseling, or PrEP) at these visits (90%) compared to those who accessed primary (53%) or acute care (44%) settings (p=0.005). In the Internet-based 
sample, PrEP uptake was positively associated with having accessed a community-based clinic but not a primary or acute care setting in the last year (OR= 4.7; 95% CI: 1.6-
13.9), and was negatively associated with having private health insurance (OR=0.23; 95% CI: 0.08-0.92). In qualitative interviews, BMSM expressed preferences for receiving 
interventions at community-based clinics that were known to have culturally competent providers despite also often having access to private primary care providers.
Conclusions: In a non-clinic-based sample of BMSM, reported uptake of HIV prevention interventions was highest in community-based clinics that were culturally sensitive to the 
unique health needs of BMSM. Having access to health insurance and to health care does not necessarily facilitate the uptake of HIV prevention interventions for BMSM. It is critical 
that all health care encounters regardless of the setting support the uptake of prevention interventions for those at highest risk of HIV.

894  HIV Preexposure Prophylaxis: Adherence and Discontinuation in Clinical Practice 
Julia L. Marcus1; Leo B. Hurley1; C. Bradley Hare2; Dong Phuong Nguyen2; Tony Phengrasamy2; Michael J. Silverberg1; Jonathan E. Volk2  
1Kaiser Permanente Northern California, Oakland, CA, USA; 2Kaiser Permanente Northern California, San Francisco, CA, USA 
Background: High adherence was critical to the efficacy of daily oral emtricitabine/tenofovir (FTC/TDF) preexposure prophylaxis (PrEP) in clinical trials. Low adherence or early 
discontinuation may reduce the effectiveness of PrEP in clinical practice.
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Methods: We conducted a cohort study of Kaiser Permanente Northern California members initiating PrEP from July 2012 through December 2014. Follow-up was from the first 
dispensing of FTC/TDF until the earliest of PrEP discontinuation (i.e., ≥120 days without medication), health plan disenrollment, HIV seroconversion, death, or end of study (June 
2015). Refill adherence was calculated by dividing days’ supply dispensed by total days between first and last FTC/TDF fill during follow-up among patients with ≥2 fills. We used 
chi-square tests to examine low adherence (<60%, consistent with taking <4 of 7 doses per week) by age, gender, and race/ethnicity. Multivariable log-binomial regression was 
used to estimate risk ratios (RRs) for factors associated with discontinuation. 
Results: Among 972 individuals who initiated PrEP, there were 850 person-years of follow-up, with a mean of 0.9 years per person. The mean age at PrEP initiation was 37 
years (range 18-68), and 98% of PrEP users were men. The majority were White (65%), followed by Hispanic (11%), Asian (9.7%), and Black (4.0%). Among 915 individuals with 
≥2 fills, mean adherence was 92% (median 97%; interquartile range: 90%-100%), with >80% adherence in all demographic subgroups. Only 27 (3.0%) PrEP users had <60% 
adherence, with a higher proportion with low adherence in patients aged <30 vs. ≥30 years (5.7% vs. 2.0%, P=0.005) and in Blacks/Hispanics vs. other racial/ethnic groups (6.6% 
vs. 2.3%, P=0.007); the rarity of low adherence precluded multivariable analysis of this outcome. PrEP was discontinued by 219 (23%) individuals. There were no differences 
in discontinuation by age or race/ethnicity, but women were over twice as likely to discontinue than men (RR 2.4, 95% confidence interval: 1.6-3.6; P<0.001). There were no 
seroconversions during PrEP use; however, there were 2 new HIV infections in Black and Hispanic men aged <30 years who had discontinued PrEP.
Conclusions: There were no HIV infections among active PrEP users during 850 person-years of follow-up, which is consistent with the high adherence observed in this 
population. Given the two seroconversions after PrEP discontinuation, there is a critical need for strategies to support continuation of PrEP throughout periods of HIV risk. 

895  National HIV Incidence Estimates Among STI Clinic Attendees in England, UK 
Adamma Aghaizu1; Gary Murphy1; Jennifer Tosswill1; Daniela De Angelis2; Helen Ward3; Gwenda Hughes1; Noel O. Gill1; Valerie Delpech1  
1PH England, London, UK; 2Med Rsr Council Biostatistics Unit, Cambridge, UK; 3Imperial Coll London, London, UK 
Background: Currently, in England, national estimates for HIV incidence exist only for MSM. These are based on back-calculation and simulation models, both of which do not 
take migration into account which is necessary in particular for ethnic minority populations. Here we used a recent infection testing algorithm (RITA), consisting of biomarker, 
epidemiological and clinical information to examine national trends in incidence for all persons attending sexual transmitted infection (STI) clinics, where four of five people with 
HIV are diagnosed.
Methods: For each year, national HIV case report information from between 125 and 150 of the 210 STI clinics in England was linked to biological and testing information. The 
AxSYM assay, modified to determine antibody avidity, was used to classify HIV infections as likely recently acquired. A recency index cut-off of 0.8 was used, giving an estimated 
mean duration of recent infection of 181 days. All cases with a viral load <400 copies/mL or on ART or with an AIDS diagnosis were classified as longstanding infections. We 
calculated a 1.9% proportion false recent using known longstanding infections and estimated HIV incidence using the WHO formula for cross-sectional studies.
Results: From 2009 to 2013, between 161,000 and 231,000 heterosexuals (including between 9,700 and 26,000 black Africans) and 19,000 and 55,000 MSM attending STI clinics 
each year were included in analyses. National estimates of HIV incidence among heterosexuals remained stable between 0.03% (95% C.I.0.02%-0.05%) and 0.05% (0.03%-0.05%), 
whilst among black African heterosexuals it was 4-5-fold higher, increasing slightly (although non-significantly) from 0.15% (0.05%-0.26%) in 2009 to 0.19% (0.04%-0.34%) in 
2013. Incidence among MSM was highest and increased (non-significantly) from 1.24% (95%C.I 0.96-1.52%) to 1.46% (95% C.I 1.23%-1.70%) after a peak of 1.52% (95%C.I 1.30%-
1.75%) in 2012. 
Conclusions: These are the first national HIV incidence estimates for both heterosexual and MSM populations in the UK attending STI clinics. They show MSM and black Africans 
remain disproportionately at risk of HIV infection. Our novel method based on a biomarker and surveillance data provides timely and accurate HIV incidence estimates which are 
critical in monitoring the population impact of prevention programmes including pre-exposure prophylaxis.

896  High HIV Incidence in Men Attending New York City LGBT and STD Clinics, 2009-2012 
Lucia V. Torian1; Lisa A. Forgione1; William Duffy1; Bisrom Deocharan1; Robert Pirillo2; Orlin Trochev2; Amado Punsalang2; Anthony Muyombwe3  
1New York City Dept of Hlth, Long Island City, NY, USA; 2New York City Dept of Hlth, New York, NY, USA; 3Connecticut Dept of Hlth, Hartford, CT, USA 
Background: HIV incidence is notoriously difficult to measure accurately using cross-sectional laboratory-based algorithms and/or statistical modeling.  The ideal method – 
direct measurement of seroconversions in a cohort of seronegative persons followed over time—is logistically challenging, expensive and difficult to implement on a population 
basis.  
Methods: We assembled a cohort of initially seronegative persons undergoing HIV diagnostic testing at the public health laboratory (PHL) in New York City.   Persons were 
followed from the date of their first negative test on or after January 1, 2009, through the date of their first positive test, death, or December 31, 2012.   Seroconversions were 
identified in the PHL database and through matching with the HIV surveillance registry.  
Results: Of the 74,463 unique individuals with an initially negative test result, there were 18,197 persons, including 12,854 women (99% aged 15-44) and 5,246 men, with at 
least one subsequent negative or positive test at the PHL, or at least one subsequent positive test at another venue. The repeat tester cohort had 34,445.9 total person-years of 
follow-up, 447 seroconversions (56.2% at the PHL and 43.8% at other sites) and an incidence rate of 1.30/100 py (1.18,1.42).  Incidence was elevated in men overall (5.7/100 py [95% 
CI 5.2, 6.2]; adjusted hazard ratio for male-to-female 43.9 [95% CI 29.9,64.4]) and highest among men whose specimens were submitted from clinics serving the LGBT community 
(14.2/100py [10.1, 18.2]), men attending STD clinics (5.8/100 py [5.1, 6.4]) and young (aged <30) black (8.5/100py [7.0, 10.1] and white men (6.3/100 py [4.9, 7.8]).
Conclusions: Incidence in men attending LGBT clinics was 12 times higher than incidence in all repeat testers and 2.5 times higher than incidence in men overall and men tested 
in STD clinics.  The high male-to-female hazard ratio likely reflects the inclusion of many women tested during pregnancy.  Incidence was also elevated among young (aged <30) 
black and white men.  Data from this large cohort can be used to target local prevention resources, including PrEP and nPEP, to appropriate venues and populations. 

Figure: Time to seroconversion – all testers, male and female, and men attending LGBT and STD clinics 
vs. men attending all other providers 
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897  Longitudinal Analysis of Sexual Networks of US Black MSM in HPTN 061 
Hong Van N. Tieu1; Beryl A. Koblin1; Vijay Nandi1; Pich Seekaew2; Sophia Hussen3; DeMarc A. Hickson4; Kenneth H. Mayer5; Hyman Scott6; Vanessa Cummings7; Carl Latkin8; for the 
HPTN 061 Study Team 
1New York Blood Cntr, New York, NY, USA; 2Columbia Univ Mailman Sch of PH, New York, NY, USA; 3Emory Univ, Atlanta, GA, USA; 4Univ of Mississippi Med Cntr, Jackson, MS, USA; 5The Fenway 
Inst, Fenway Hlth, Boston, MA, USA; 6Univ of California San Francisco, San Francisco, CA, USA; 7Johns Hopkins Univ Sch of Med, Baltimore, MD, USA; 8Johns Hopkins Univ, Baltimore, MD, USA 
Background: Black men who have sex with men (BMSM) have been disproportionately affected by HIV in the U.S., which is not explained by differences in individual behavioral 
risks. Sexual networks of BMSM may place them at increased HIV risk compared to non-BMSM. Sexual networks are rarely static, and longitudinal data are lacking on how changes 
in BMSM sexual networks over time influence HIV and sexual risk behaviors.
Methods: In this longitudinal investigation of BMSM sexual networks, we utilized self-reported egocentric network data collected over 12 months from BMSM in HPTN 061, a 
feasibility study of a multi-component HIV prevention intervention in 6 U.S. cities. At months 0 (M0), 6 (M6), and 12 (M12), BMSM completed a network inventory by describing 
their social and sexual network members from the prior 6 months. Sexual network composition, size, density (extent to which members had sex with one another), and 
serodiscordant/serostatus unknown condomless sex from M6 and M12 at the participant and partner levels were compared to M0 data using paired t-tests or McNemar’s test.
Results: Of 1,553 men at M0, 348 (22%) were HIV-positive by HIV testing. At M0, mean sexual network size was 3.3 (SD 2.2) and mean sexual network density was 4.6% (SD 
16.4%). 56% reported having exclusively Black partners in the last 6 months, 86% had overlap of social and sexual networks, 22% reported having an HIV-positive male partner, 
and 48% reported serodiscordant/serostatus unknown condomless sex. Using partner-level M0 data, 27% of partners had ≥2 age category difference between partner and 
participant. Compared with M0, the following significantly decreased over time: mean sexual network size (2.4 at M6, 2.0 at M12), mean sexual network density (2.5% at M12 
only), overlap of social and sexual networks (76% at M6, 70% at M12), and condomless sex (26% at M6, 23% at M12) (all p-values<0.001). No significant changes in having 
exclusively Black sex partners, having HIV-positive male partners, and age difference between partners and participants were noted over time. 
Conclusions: The sexual networks of BMSM in HPTN 061 were dynamic over 12 months. While decreases in sexual network size and density may reflect decreased HIV 
transmission and acquisition risk, decrease in overlap between social and sexual networks over time, with decreased social support, is concerning. Future studies should examine 
how BMSM sexual networks change over time and how these changes influence HIV infection and sexual risk behaviors.    

898  Does Size Really Matter? Sensitivity Analysis of Number of Seeds in an RDS Study 
Nathan J. Lachowsky1; Henry F. Raymond2; Zishan Cui3; Paul Sereda3; Ashleigh Rich3; Eric A. Roth4; Robert S. Hogg5; David M. Moore1; for the Momentum Health Study 
1Univ of British Columbia, Vancouver, BC, Canada; 2Univ of California San Francisco, San Francisco, CA, USA; 3BC Cntr for Excellence in HIV/AIDS, Vancouver, BC, Canada; 4Univ of Victoria, 
Victoria, BC, Canada; 5Simon Fraser Univ, Burnaby, BC, Canada 
Background: Respondent-driven sampling (RDS) is an increasingly used peer chain-recruitment method to sample “hard-to-reach” populations for whom there are no reliable 
sampling frames. Implementation success of RDS varies; one potential negative factor being the number of seeds used. We conducted a sensitivity analysis on estimates produced 
using various RDS-weighting procedures and sample cuts based on data from a study of men who have sex with men in Vancouver, Canada.
Methods: Participants were recruited from 2012-2014 using RDS, and had to be aged ≥16 years of age and report recent sex with another man. The study protocol included a 
self-completed questionnaire on demographics, sexual behavior and substance use. To conduct this analysis, we used various sample cuts, starting with all participants and 
subsequently removing unproductive seeds (0 recruitment waves), chains of ≤1 recruitment waves, and chains of ≤2 recruitment waves. Using the RDS Analyst 0.52 and SAS 9.4, 
we calculated estimates for three different outcomes for each sample cut and three different RDS weighting procedures: RDS-I (Salganik-Heckathorn), RDS-II (Volz-Heckathorn), 
and RDS-SS (Giles). We also assessed seed dependence with bottleneck analyses and convergence plots.
Results: Overall, 719 participants were recruited, which included 119 seeds and a maximum of 16 recruitment waves (mean recruitment chain length = 1.75). The sample of 
>0 recruitment waves removed all unproductive seeds (n=50/119, 42.0%), resulting in 69 chains (mean length = 3.0). The sample of >1 recruitment waves removed 125 seeds 
or recruits (17.4% of overall sample), resulting in 37 chains (mean length = 4.8). The final sample of >2 recruitment waves removed a further 182 seeds or recruits (25.3% of 
overall sample), resulting in 25 chains (mean length = 6.1). Based on these various samples, Table 1 provides estimates for three key study outcomes: HIV serostatus, high risk sex 
(condomless anal intercourse with HIV discordant/unknown status partner), and injecting drugs. Convergence plots and bottleneck analyses were satisfactory.
Conclusions: For each outcome and within each sample cut, the crude proportions fell within 95% confidence intervals of all RDS-weighted estimates. All RDS-weighted 
estimates were similar and fell within the 95% confidence intervals of each other. Although potentially costly and time consuming, our results indicate that RDS studies are not 
negatively affected by large numbers of unproductive or lowly productive seeds. 

899  Respondent-Driven Sampling: An Epidemiological Tool With Interventional Potential 
Sunil S. Solomon1; Aylur K. Srikrishnan2; Santhanam Anand2; Allison M. McFall1; Pachamuthu Balakrishnan3; David Celentano1; Suresh Kumar2; Gregory M. Lucas1; Shruti H. Mehta1 
1Johns Hopkins Univ, Baltimore, MD, USA; 2YRG Cntr for AIDS Rsr and Educ, Taramani, India; 3YRG Cntr for AIDS Rsr and Educ, Chennai, India 
Background: To achieve the UNAIDS 90-90-90 target, key populations, such as men who have sex with men (MSM) and people who inject drugs (PWID) in low- and middle-
income countries, must be reached. Respondent-driven sampling (RDS), a chain-referral strategy, is an established epidemiologic tool to characterize epidemics in hidden 
populations. We explore the ability of RDS to identify unaware HIV-positive persons over successive recruitment waves and its ability to reach people in all regions of medium to 
large cities in India.
Methods: We conducted RDS surveys in 27 Indian cities (12 MSM, 15 PWID). Individuals were eligible if they were age ≥ 18 years and reported recent MSM behavior (MSM sites) 
or drug injection (PWID sites). We initiated each RDS with 2-3 “seeds” per site, gave participants two coupons to recruit network members, and continued recruitment until 1000 
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subjects were enrolled. Participants completed a survey and were tested for HIV. We assessed the ability of RDS to identify HIV-positive persons unaware of their status across 
recruitment waves and created zip code maps of recruitment using ArcGIS.
Results: We recruited 26,503 participants (12,022 MSM and 14,481 PWID) from 27 cities, over a median (range) of 112 days (52–200) and 21 recruitment waves (11–50). Of 
4,065 HIV-positive persons identified, 2,325 (57%) were unaware of their status. While HIV prevalence was relatively stable across recruitment waves (~15%), the percentage of 
HIV-positive persons unaware of their status increased from 47% in waves 1-5 to 78% in waves >25 (p<0.001), suggesting identification of persons with poor service access as 
recruitment progressed deeper within networks. Further, despite recruiting from a single venue in each city, RDS reached individuals across all zip codes, with most zones reached 
within 5 recruitment waves (Figure). For example, in Chennai, participants were recruited from a median of 4.2 km from the study site, with 50 participants recruited from >20 km 
away.
Conclusions: Beginning with 2 or 3 “seeds” and recruiting from a single venue, RDS demonstrated the ability 1) to efficiently identify HIV-positive persons who were unaware of 
their status (with an increasing likelihood of identifying such persons in later recruitment waves), and 2) to reach MSM and PWID throughout all geographical regions in medium to 
large cities. Combined with evidence-based linkage strategies, RDS has the potential to improve the care continuum in key populations in low- and middle-income countries.  

 

900  10 Years of HIV and STI Testing at Silom Community Clinic (SCC) in Bangkok, Thailand 
Eileen Dunne1; Kevin Weiss2; Sarika Pattanasin3; Boonyos Raengsakulrach3; Warunee Thienkrua3; Kanokpan Pancharoen3; Pachara Sirivongrangson3; Anchalee Varangrat3; 
Chaiwat Ungsedhapand3; Timothy H. Holtz1  
1CDC, Atlanta, GA, USA; 2Emory Univ Rollins Sch of PH, Atlanta, GA, USA; 3Thailand Ministry of PH US CDC Collab, Nonthaburi, Thailand  Background: The Silom Community Clinic 
(SCC) conducts voluntary counseling and testing (VCT) for men who have sex with men (MSM) and transgender (TG) women in Bangkok, Thailand. We describe 10 years of human 
immunodeficiency virus (HIV) and sexually transmitted infection (STI) prevalence, and risk factors for prevalent HIV infection.
Methods: We offered all clients attending SCC from 2005–2015 testing for HIV, syphilis, and hepatitis B virus (HBV). VCT HIV testing followed a 3 step algorithm using rapid HIV 
tests on blood specimens. Syphilis testing included non-treponemal (rapid plasma reagin, RPR) and treponemal-specific testing; RPR titer >1:8 or reactivity on treponemal test was 
considered syphilis infection. Hepatitis B testing included hepatitis B surface antibody. We assessed HIV and syphilis prevalence over 10 years using a Cochran-Armitage test for 
trend, and risk factors for prevalent HIV and STIs at the baseline visit using bivariate and multivariable logistic regression analysis.
Results: There were 8,945 unique clients attending VCT from Sept, 2005– May, 2015; the mean age was 28.2 years and 3905 (43.7%) had been tested before for HIV. At the first 
visit for VCT, 1217 (13.6%) did not have an HIV test done. Most (67.9%) had a least one follow-up visit and 1972 (22.1%) had more than 6 visits. Overall, 2390 (30.9%) tested positive 
for HIV, 1159 (15.0%) tested positive for syphilis, and 3587 (47.8%) tested positive for HBV surface antibody. HIV and syphilis prevalence changed significantly by year (p <0.01), 
with an increase from 12.7% to 24.5% in syphilis in the last 5 years (p<0.01). Risk factors in multivariable analysis for prevalent HIV infection were age ≥25 years (25–29 years: aOR 
1.5, 95% CI 1.3–1.7; >30 years: aOR 1.6, 95% CI 1.4–1.8), testing positive for HBV surface antibody (aOR 1.3, 95% CI 1.2–1.5), syphilis (aOR 5.9, 95% CI 5.1–6.9), and having moved to 
Bangkok since birth (aOR 1.5, 95% CI 1.3–1.7). A protective factor for prevalent HIV infection was past HIV testing (aOR 0.4, 95% CI 0.4–0.5).  
Conclusions: Ten years of comprehensive HIV and STI testing of MSM and TG women in Bangkok, Thailand demonstrate nearly 1 in 3 clients present with HIV infection; significant 
increases in syphilis in the last 5 years have occurred. Risk factors for prevalent HIV may support targeted efforts to identify MSM and TG women with HIV who would benefit from 
treatment as prevention.

901  Why Are Trends in HIV Diagnoses in Sub-Saharan African Migrants in Europe Changing? 
Julia Del Amo1; Inmaculada Jarrín1; Vicky Hernando1; Debora Alvarez Del Arco1; Susana Monge2; Belen Alejos1; Francisco Bolumar2; Andrew Amato3; Teymur Noori3; Anastasia Pharris3  
1Inst de Salud Carlos III, Madrid, Spain; 2Univ de Alcalá, Madrid, Spain; 3European CDC, Stockholm, Sweden 
Background: Sustained declines in HIV diagnoses in migrants from Sub-Saharan Africa (SSA) have been reported in countries of the European Union/Economic Area (EU/EEA) but 
reasons for the decline are not well understood. We aim to describe whether declines are homogeneous for migrants from different regions within SSA and if they are associated 
with delays in HIV testing.
Methods: HIV reports to the European Surveillance System (TESSy) from 30 EU/EEA countries from 2004 till 2013 were analysed. Cases from SSA were further divided into UN 
regions: Western, Central, Eastern and Southern Africa. Differences in CD4 counts at HIV diagnosis over time for each SSA region were used as a measure of HIV testing delay; these 
were analyzed using median regression adjusting for transmission category, age and sex.
Results: Of 252 609 cases reported from 2004 to-2013 with data on country of origin, 57 405 (23%) were from SSA; 35% from Western SSA, 32% from Eastern, 23% from Central, 
5% from Southern SSA, 5% from unknown SSA regions. HIV had been acquired heterosexually in 88% of cases. HIV reports declined from 2004 to 2012 (2013 data removed when 
analysing trends due to reporting delay) both in absolute (and relative) terms by 2824 (37%) for SSA globally; 60 (3%) for Western, 1571 (57%) for Eastern, 563 (33%) for Central, 
and 250 (59%) for Southern SSA. Variations within EU/EEA countries were observed. Declines were more pronounced in women. Median CD4 count at diagnosis in the 33 129 SSA 
migrants with this information showed steady increases from 241 cells/mm3 in 2004 to 280 cells/mm3 in 2012 for all SSA migrants. Increases were seen for the different regions 
(less pronounced in Western SSA origin), in univariate and multivariate analyses (Table). Results were largely unchanged taking into account reporting heterogeneity of HIV cases 
and CD4 counts.
Conclusions: The decreases of HIV reports in migrants from SSA in the EU/EEA from 2004 to 2012 are influenced most by declines in cases from Central and Eastern SSA, while 
cases in migrants from Western SSA are stable. Median CD4 count has increased over the years and for all SSA regions. These results do not suggest increases in delayed HIV testing. 
Other explanations for the different trends are changes in migratory flows into the EU/EEA – decreasing numbers from Central and Eastern SSA and increasing from Western SSA - 
and the impact of changes in HIV incidence in the SSA regions of origin of these migrant populations.
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902  Migration, HIV Infection, and Combination HIV Prevention Access in Rakai, Uganda 
Mary K. Grabowski1; Justin Lessler1; Jeremiah M. Bazaale2; Larry W. Chang3; Dorean Nabukalu2; Maria J. Wawer4; Fred Nalugoda5; Robert Sekubugu5; Gertrude Nakigozi6; Ronald H. 
Gray4 
1Johns Hopkins Univ, Baltimore, MD, USA; 2Rakai Hlth Scis Prog, Kalisizo, Uganda; 3Johns Hopkins Univ Sch of Med, Baltimore, MD, USA; 4Johns Hopkins Bloomberg Sch of PH, Baltimore, MD, 
USA; 5Rakai Hlth Scis Prog, Entebbe, Uganda; 6Rakai Hlth Scis Prog, Baltimore, MD, USA 
Background: Migration has been historically associated with HIV spread in sub-Saharan Africa (SSA); however, the geography of local migration networks and the extent to which 
migrants contribute to total HIV burden and access HIV treatment and prevention services at the community- level are largely unknown.
Methods: We surveyed 22,533 individuals aged 15-49 residing in 38 communities in the Rakai District, Uganda from August 2011 to January 2015 through the Rakai Community 
Cohort Study (RCCS). During the RCCS household census, persons who recently migrated into study communities since the prior survey (~1 year) were identified and their place 
of origin recorded and then geocoded to assess geographic flow of migrants. Consenting participants were HIV tested and interviewed to ascertain demographic, behavioral, 
and health data, including self-reported ART use and male circumcision status. The proportions of total HIV burden and newly detected cases attributable to in-migration were 
estimated and the predominant geographic sources of migrant-introduced HIV infections were identified. 
Results: We identified 5,533 individuals who recently migrated into RCCS study communities. These persons comprised 25% of the surveyed population and 23% of all persons 
living with HIV (ranging from 10-47% of total HIV burden across communities). Additionally, 49% (935/1918) of all newly identified HIV cases were introduced by migrants. 
Migrants were predominately female (n=3,603, 63%), and mostly came from within the Rakai District (61%), the neighboring Masaka District (17%), or Kampala (6%); however, 
the overall migration network was geographically broad, spanning multiple districts and national boundaries (Fig1A). HIV prevalence did not vary between in-migrants and the 
resident population, though HIV-infected migrants tended to move to communities with higher prevalence (p<0.001; Fig1B). Male in-migrants were significantly less likely to be 
circumcised (RR=0.71, 95%CI: 0.66-0.77), and HIV-infected in-migrants were significantly less likely to use ART (RR=0.51, 95%CI: 0.45-0.58) compared to residents, irrespective of 
age or gender.  
Conclusions: Recent in-migrants account for a substantial proportion of total HIV burden in Ugandan communities. Large influxes of HIV-infected persons who are not linked 
to care and preferentially migrating to communities with higher HIV prevalence underscores the need for continuous HIV surveillance at the local level and novel, targeted 
interventions for mobile populations in SSA. 
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903  HIV Epidemiology and Service Uptake Among Fisherfolk in Asembo, Western Kenya, 2015 
Fredrick S. Odongo1; Emily Zielinski-Gutierrez2; Kennedy Mutai1; Paul Ogindo1; George Olilo1; Barbara Burmen; Daniel Kwaro1; Kenneth Masamaro1; Caroline Kambona1 
1Kenya Med Rsr Inst, Kisumu, Kenya; 2US CDC, Kenya, Nairobi, Kenya 
Background: In 2012, Nyanza region had the highest HIV prevalence in Kenya among persons aged 15-49 years of age (15.1% vs 5.6% nationwide). Fisherfolk, people who catch, 
sell, process fish and their spouses are a priority population in HIV transmission dynamics. We described HIV prevalence and HIV health service utilization among the fisherfolk in 
Asembo, of Nyanza region in rural western Kenya. 
Methods: A cross-sectional bio-behavioural census survey was conducted at Lake Victoria beaches and adjacent villages in Asembo between August 2014 and March 2015. 
Participants were interviewed on HIV risk behavior, service utilization and offered HIV testing. Self-reported HIV status was documented if testing was declined. Logistic regression 
was used to determine factors associated with a positive HIV status.
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Results: Of 4,050 participants interviewed, 940 (23%) were fisherfolk. The median age of fisherfolk was 32 years, 30% were aged 30-39 years;62% were female. Among fisherfolk 
71% were married, almost one-third (31%) of fisherfolk were fishmongers, 28% fishermen, 21%  spouses offishermen, 9% fish processors,2% boat managers, with 9% in other 
cadres. Only 12% of fisherfolk reported having migrated out of Asembo for ≥ 1month.
Of the 911 fisherfolk with HIV status available, 23.4% (95% CI 21-26) were HIV positive (74% self-reported and 26% tested). HIV prevalence was 26.8% among females and 17.8% 
among males, 35% among 30-39 year olds, 33.3% among boat managers and 32.1% among fish processors. Fisherfolk who were currently or previously married were significantly 
more likely to be HIV positive compared to those who were single (AOR 2.3, 95% CI 1.1-4.9; AOR 6.7, 95% CI 2.9-15.7 respectively). Compared to fisherfolk aged 30-39 years, those 
aged 13-19, 20-29, and ≥ 50 years were significantly less likely to be HIV positive (AOR 0.1, 95% CI 0.0-0.4; AOR 0.5, 95% CI 0.3-0.7; AOR 0.2, 95% CI 0.1-0.4, respectively). Migration 
was not associated with HIV positivity.
Circumcision was reported by 52% (95% CI 46-57) of male fisherfolk. Among the 183 HIV positive fisherfolk, 53 %( 95% CI 45-60) reported being currently in HIV care.
Conclusions: HIV prevalence among the Asembo fisherfolk was high among women;persons currently or previously married and those in their thirties were more likely to be 
infected compared with others. Given that only about half of HIV infected persons reported being in care, targeting and adapting treatment and prevention interventions to the 
needs of this key population is critical.

904  Young HIV+ Adults in Botswana Less Likely to Seek Treatment or Be Virally Suppressed 
Vladimir Novitsky1; Tendani Gaolathe2; Mompati Mmalane2; Sikhulile Moyo2; Molly Pretorius Holme1; Kathleen Powis3; Kathleen Wirth1; Eric Tchetgen Tchetgen1; Shahin Lockman4; M. 
Essex1 
1Harvard Sch of PH, Boston, MA, USA; 2Botswana Harvard AIDS Inst Partnership, Gaborone, Botswana; 3Massachusetts General Hosp, Boston, MA, USA; 4Brigham and Women’s Hosp, Harvard 
Med Sch, Boston, MA, USA 
Background: The scale-up of ART programs has been successful in Botswana. However the nature and role of populations with detectable plasma HIV-1 RNA remain unclear.
Methods: As part of the Botswana Combination Prevention Project (an ongoing cluster-randomized HIV combination prevention trial in Botswana), a baseline household survey 
was performed in 24 rural communities November 2013–August 2015. Residents 16–64 years old were targeted in a random sample of 20% of households in each community. For 
this analysis, detectable HIV-1 RNA was defined as >400 cps/mL. Women under 30 y.o. and men under 35 y.o. were defined as young adults.
Results: 2,727 HIV-infected residents enrolled; 1,915 (70%) were currently on ART. A high proportion of all HIV-infected individuals (72%), including 96% of individuals on ART, 
were virologically suppressed. Twenty eight percent (95% CI: 25%–30%) of individuals had detectable HIV-1 RNA. Younger age was associated with having detectable HIV-1 RNA  
(p=0.0001, Fig. A) and with not being on ART (p<0.0001, Fig. B). Young HIV-infected men and women were approximately 23% less likely to be on ART (RR: 0.77; 95% CI: 0.70-0.85; 
p<0.0001). Among the 495 HIV-positive young men and women, 252 (51%) had a detectable HIV-1 RNA. The median HIV-1 RNA level in all individuals with detectable HIV-1 RNA 
was 4.2 (IQR 3.6–4.8) log10 cps/mL and was higher in men than in women (p<0.0001), but did not differ by age group (p=0.19). Seventeen percent of all HIV-infected individuals 
and 61% of persons who were not virologically suppressed had HIV-1 RNA >10,000 cps/mL. Eight percent of all individuals infected with HIV for over 12 months and 55% of persons 
not virologically suppressed had HIV-1 RNA >10,000 cps/mL. A relatively high proportion of ART-naive individuals (15%) had HIV-1 RNA <400 cps/mL. We cannot exclude that at 
least some of these individuals were taking ARV.
Conclusions: In rural communities in Botswana, a high proportion (72%) of all HIV-infected individuals had HIV-1 RNA ≤400 cps/mL. However, young HIV-infected adults were 
less likely to be on ART and the majority of them had detectable HIV-1 RNA. Targeted interventions should be tailored to improving HIV care-seeking behavior among young adults 
in Botswana. Young adults in Botswana may be contributing disproportionately more to HIV-transmission networks. Research on dynamics of HIV transmission networks among 
young adults may inform prevention programs.

 

905  High Risk of HIV Transmission and Acquisition Among Older South Africans 
Molly S. Rosenberg1; Xavier Gomez-Olive2; Julia K. Rohr3; Brian Houle4; Stephen Tollman5; Kathleen Kahn2; Till Bärnighausen1 
1Harvard Sch of PH, Boston, MA, USA; 2Med Rsr Council/Wits Rural PH and Health Transition Unit, Johannesburg, South Africa; 3Harvard Univ Sch of PH, Boston, MA, USA; 4Australian Natl 
Univ, Canberra, Australia; 5Univ of the Witwatersrand, Johannesburg, South Africa 
Background: HIV risk in older adults in sub-Saharan Africa is understudied. Sexual behavior and HIV status are likely associated in this population because risky sexual behaviors 
increase the risk of acquiring HIV, and because HIV testing and counseling services could prompt safer sexual behaviors to avoid subsequent transmission. Exploring these 
associations will help to understand the potential drivers of sexual transmission of HIV in older adults, and will provide preliminary insight into the importance of HIV testing and 
counseling for secondary prevention in this understudied population.
Methods: Using baseline data from the Health and Aging in Africa: Longitudinal Studies of INDEPTH Communities, we examined the relationship between HIV status, status 
awareness, and sexual behavior in older adults in a population-based sample of 4714 men and women over age 40 in the rural Agincourt sub-district of South Africa. We classified 
participants into one of five HIV status categories based on laboratory-confirmed HIV status, and whether self-reported HIV status (positive, negative, or unknown) was concordant 
with the laboratory-confirmed status. We compared prevalence of recent sexual activity, condom use, casual sex, and multiple partnerships across each HIV status category using 
log-linear regression models, adjusting for key socio-demographic characteristics (age, education, and marital status).
Results: HIV prevalence was very high in this population (22.2%; 95% CI: 20.7, 23.7) and nearly half of the laboratory-confirmed HIV cases were not aware of their status (44%). 
Recent sexual activity was common and represented in similar proportions across all HIV- and HIV+ categories. Those who tested HIV+ were more likely to report condom use with 
their most recent partner, compared to those who tested HIV-; however, the magnitude of effect was much stronger among those who were aware of their positive status (aPR: 
4.23; 95% CI: 3.47, 5.15). Importantly, those who tested HIV+ were also more likely to report recent casual sex and multiple partnerships, compared to those who tested HIV-.
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Conclusions: Older HIV+ adults in a high HIV prevalence community in rural South Africa report sexual behaviors that are consistent with HIV transmission; similarly, older HIV- 
adults report sexual behaviors that are consistent with HIV acquisition. HIV prevention inititatives that target older adults are urgently needed to reduce both HIV transmission and 
acquisition in this and similar communities in sub-Saharan Africa.

 

906  Factors Associated With Misreporting HIV Status Among MSM From Baltimore 
Danielle German1; Kate Shearer1; Ju Nyeung Park1; Colin Flynn2; Carl Latkin3; Oliver Laeyendecker4; Thomas C. Quinn5; William Clarke5  
1Johns Hopkins Bloomberg Sch of PH, Baltimore, MD, USA; 2Maryland DHMH, Baltimore, MD, USA; 3Johns Hopkins Univ, Baltimore, MD, USA; 4NIH, Bethesda, MD, USA; 5Johns Hopkins Univ 
Sch of Med, Baltimore, MD, USA 
Background: Unrecognized HIV infection and antiretroviral (ARV) drug use are critical indicators for monitoring the HIV epidemic, but frequently rely on self-report. We tested for 
presence of ARVs in HIV+ men who have sex with men (MSM) and analyzed socio-demographic factors associated with misreporting their HIV status.
Methods: From the 2008 MSM cycle of National HIV Behavioral Surveillance in Baltimore, sera from 147 HIV+ MSM were tested for the presence of ARVs using liquid 
chromatography-tandem mass spectrometry (API 4000 Triple Quadruple Mass Analyzer) which detects 20 antiretroviral (ARV) drugs. Factors associated with misreported 
unrecognized HIV infection were analyzed.
Results: The prevalence of unrecognized infection, calculated as those with no self-reported knowledge of prior HIV infection divided by the total that tested HIV positive, 
was 74%. No error in ARV reporting was detected among self-reported HIV-positive participants. Of 109 participants originally classified with unrecognized HIV infection, 33% 
(36/109) had at least one ARV drug detected and 31% (34/109) had detectable regimens consistent with ARV therapy. Compared to those with no ARV detected, misreporters were 
significantly older (mean 38.4 vs. 29.6, p<0.0001) and less likely to report binge drinking (31% vs. 55%, p=0.017). No socio-economic differences were significant in multivariate 
models. Compared to those who self-reported HIV positive status and ARV use, misreporters were significantly more likely to be unemployed (39% vs. 9%, p=0.032) and 
marginally more likely to be recently homeless (33% vs. 9%, p=0.058) and recently arrested (17% vs. 0%, p=0.073). No differences in sexual or drug use behaviors were observed. 
Recalculated prevalence of unrecognized HIV infection among MSM with HIV was 49.7%; 27.8% among NH white (n=18) and 51.4% among NH black participants (n=111), with 
decreasing prevalence by age.
Conclusions: These analyses provide new insight into the extent of under-reporting of known HIV infection and ARV status in behavioral surveillance. The high rate of 
unrecognized HIV infection among Baltimore MSM, with nearly half of HIV+ individuals who knew their status misreporting their status, is alarming. Further qualitative research 
may help to understand and contextualize misreported HIV status in future behavioral surveys.

907  Validation of Self-Reported HIV Status Among Older Adults in Rural South Africa 
Julia K. Rohr1; Molly S. Rosenberg2; Xavier Gomez-Olive3; Ryan Wagner3; Brian Houle4; Joshua Salomon1; Stephen Tollman5; Kathleen Kahn3; Till Bärnighausen2  
1Harvard Univ Sch of PH, Boston, MA, USA; 2Harvard Sch of PH, Boston, MA, USA; 3Med Rsr Council/Wits Rural PH and Health Transition Unit, Johannesburg, South Africa; 4Australian Natl 
Univ, Canberra, Australia; 5Univ of the Witwatersrand, Johannesburg, South Africa 
Background: Little is known about willingness to disclose HIV status among the growing number of HIV positive older adults in South Africa. Estimates of sensitivity and 
specificity of self-reported status in this population are unavailable but important for researchers and policy makers. We validate self-reported HIV status and explore factors 
associated with accuracy of self-report.
Methods: We analyzed data from the Health and Aging in Africa: Longitudinal Studies of INDEPTH Communities (HAALSI) baseline survey, an observational cohort of randomly 
sampled adults age 40+ years in a poor, rural community in Agincourt, South Africa. Self-reported HIV status and prior HIV testing was obtained through structured interviews 
by local field workers. Dried blood spots (DBS) were collected at time of interview and HIV enzyme-linked immunosorbent assays for HIV status were conducted. We calculated 
sensitivity, specificity, positive predictive value (PPV) and negative predictive value (NPV) for self-reported HIV status compared to “gold standard” DBS results, and stratified 
findings by demographic characteristics. Logistic regression explored associations between demographic characteristics and sensitivity of self-report.
Results: 3,426 individuals (94.4% of respondents) had DBS results available and were included in analysis. HIV prevalence was 21.8% from DBS and 12.5% from self-report. 
Sensitivity of self-report was 53% (95% CI: 49%-57%), specificity 99% (95% CI: 99%-99%), PPV 94% (95% CI: 91%-96%) and NPV 88% (95% CI: 87%-89%). Among those who 
reported knowing their HIV status, sensitivity increased to 67% (Table 1). The lowest sensitivity was found among illiterate participants (49%) and oldest ages (33% among 
age 80+ years). Correct report of being HIV positive was more likely among participants 50-59 years old compared to 70+ years old (OR = 1.69, 95% CI: 1.04-2.75) and literate 
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participants (OR = 1.29, 95% CI: 0.97-1.73). These associations were reduced after adjustment for prior HIV testing, indicating that differences in accuracy of self-report were 
largely due to differences in testing.
Conclusions: The majority of participants were willing to share their HIV status, and false negative reports were largely explained by lack of testing or awareness of status, 
strongly suggesting that HIV stigma has retreated in this setting. In HIV interventions where testing is not feasible, self-reported status should be considered as a routine 
alternative to establish status because of the very high PPV and NPV.

 

908  Demographics and HIV Care Among New Yorkers Living With HIV by Diagnostic Cohort 
Laura Kersanske1; Graham Harriman1; Lucia V. Torian2; Sarah L. Braunstein1 
1New York City DHMH, Queens, NY, USA; 2New York City Dept of Hlth, Long Island City, NY, USA 
Background: While HIV diagnoses in New York City (NYC) have been steadily decreasing over time, the city continues to have a large epidemic with over 2,500 new diagnoses each 
year. We characterized the demographics and clinical care indicators of all people living with HIV (PLWH) in NYC in 2013 by diagnostic cohort. 
Methods: Data on all NYC PLWH as of 12/31/2013 were acquired from the NYC HIV Surveillance Registry. PLWH were categorized into the following diagnostic cohorts based on 
year of HIV diagnosis: 1981-1984, 1985-1989, 1990-1994, 1995-1999, 2000-2004, 2005-2009, and 2010-2013. Demographics and clinical care indicators of these cohorts, including 
CD4 intervals and viral load (VL) suppression for those in care, were explored. Persons were considered in care if they had at least one HIV VL/CD4 in 2013.
Results: There were 100,992 people diagnosed and presumed to be living with HIV in NYC as of 12/31/2013. Of these, 450 were diagnosed in 1981-1984, 7,955 in 1985-1989, 17,792 
in 1990-1994, 22,789 in 1995-1999, 21,429 in 2000-2004, 18,699 in 2005-2009, and 11,878 in 2010-2013. The majority of PLWH in each diagnostic cohort were male, younger at 
diagnosis (20-39 years old), and classified as men who have sex with men. Race/ethnicity distributions differed by cohort. The largest proportions of PLWH from the earlier cohorts 
were white, while the largest proportions from the more recent cohorts were black. Viral suppression rates for PLWH in care in 2013 ranged from 71-82% across cohorts. Highest 
suppression was seen for those with a high CD4 count in 2013 (e.g., 80-91% for those with CD4 ≥500 cells/µL vs. 37-56% for those with CD4 <200 cells/µL) (Figure). Within CD4 
intervals, there were slightly higher rates of viral suppression in the earlier diagnostic cohorts (e.g., 91% for 1981-1984 diagnoses vs. 80% for 2010-2013 diagnoses with CD4 ≥500 
cells/µL) (Figure).
Conclusions: Diagnostic cohorts of NYC PLWH in 2013 had similar distributions by sex, age at diagnosis, and transmission risk. They differed by race/ethnicity, though, reflecting 
the need to address health inequities among people at risk for and newly diagnosed with HIV. Viral suppression rates for PLWH in care were relatively high, regardless of diagnostic 
cohort. When examined by CD4 interval in 2013, the earlier diagnostic cohorts had higher suppression rates, possibly reflecting a survival advantage or additional time to initiate 
and remain on treatment. Additional research exploring resilience among earlier diagnostic cohorts is needed.
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909  The Impact of HIV on Mortality in Nairobi, Kenya 
Catherine N. Kiama1; Peter W. Young2; Aandrea Kim3; Joyce Wamicwe1; Kevin M. De Cock2; Johansen Oduor1; Emily Rogena4; Julius Oyugi4; Marie Downer5; Martin W. Sirengo6  
1Ministry of Hlth, Nairobi, Kenya; 2CDC, Nairobi, Kenya; 3CDC, Atlanta, GA, USA; 4Sch of Med, Univ of Nairobi, Nairobi, Kenya; 5Cntrs for Disease Control & Prevention-Kenya, Nairobi, Kenya; 
6Natl AIDS and STI Control Prog, Nairobi, Kenya 
Background: Declines in HIV prevalence and increases in ART coverage have been documented in Kenya, but mortality associated with HIV has not been directly measured. Adult 
HIV prevalence in Kenya’s capital city of Nairobi is 4.9%. We piloted a surveillance system to monitor HIV-related mortality at two mortuaries in Nairobi, the largest referral hospital 
and largest county mortuary, which accounted for two-thirds of registered deaths in Nairobi in 2014.
Methods: Cadavers from Kenyatta National Hospital (KNH) mortuary and Nairobi City mortuary from Jan 29 – Mar 3, 2015 aged 15 years or older were sampled consecutively for 
percutaneous cardiac blood collection prior to autopsy.  Plasma was screened using the national HIV rapid testing algorithm. Viral load was quantified using the Abbott m2000 Real 
Time HIV-1 assay.  We reviewed medical records for KNH deaths for history of HIV testing. Model-based estimates from Spectrum of people living with HIV (PLHIV) for Nairobi were 
used to calculate a standardized mortality ratio (SMR) and population-attributable fraction for mortality among the infected vs. uninfected population.
Results: Among 610 cadavers tested, the overall HIV prevalence was 19.5% (95% confidence interval [CI] 16.4-22.9%) which differed significantly by sex: 14.6% for males and 
29.7% for females (p<0.001), and by mortuary: 12.6% at City and 23.2% at KNH (p=0.002). Of 81 specimens with viral load results, 51.9% (95% CI: 40.5-63.1%) had unsuppressed 
viral load (>= 1000 copies/ml).  Of 48 HIV-infected KNH deaths with available medical records, 87.5% (95% CI: 74.8-95.3%) had a documented HIV diagnosis. The SMR for HIV 
infection was 4.12 (95% CI 3.47-4.90), the attributable fraction in PLHIV was 0.753 (95% CI: 0.707-0.792) and the population attributable fraction was 0.148 (95% CI: 0.119-0.177).
Conclusions: In spite of a recent reduction in HIV prevalence and 73% of adult PLHIV receiving ART in Nairobi, their risk of death is four-fold greater than in the uninfected, while 
14.8% of all adult deaths in the city can be attributed to HIV infection. Higher prevalence at KNH may result from its referral hospital status. Poor viral suppression may indicate 
many PLHIV who die have not accessed ART or had treatment failure. Routinely estimating the impact of HIV on mortality is feasible and will contribute to understanding the 
public-health impact of ART.

910  Access to HIV Care in Health Districts Affected by Ebola Epidemic in Sierra Leone 
Jacques D. Ndawinz1; Kenneth Katumba2; Victor Kamara3; Wogba Kamara3; Lamin Bangura4; Victoria Kamara4; Umu N. Nabieu4; Etienne Guillard1  
1Solthis NGO, Paris, France; 2Solthis NGO, Conakry, Guinea; 3Natl AIDS Secretariat, Freetown, Sierra Leone; 4Natl AIDS/VIH Control Prog, Freetown, Sierra Leone 
Background: The frequency of deaths caused by the current EVD epidemic among health-care workers severely disrupted supply and quality of routine health activities in West 
Africa. In addition, cultural beliefs and the fear of being contaminated by the EVD made patients reluctant to seek treatment from health facilities, particularly in areas where EVD 
cases were diagnosed. In Sierra-Leone, the effect of the current EVD epidemic on the continuity of HIV care has not yet been documented.
Methods: The National AIDS Control Programme (NACP) is the specialized programme in charge of monitoring and evaluation of HIV programmes in Sierra Leone. NACP manages 
a nationwide database including the number of ART patients ‘currently on care’. During 2014, 126 HIV facilities reported data to NACP. Missing data for HIV facilities that were still 
functional during the period was imputed using the multiple imputation method. To assess the impact of the EVD epidemic on the continuity of HIV care during 2014, we first 
calculated the rate of change (ROC) between successive months of the numbers of ART-patients ‘currently in care’. Secondly, we calculated the proportion of the number of months 
(PNM) in which the ROC was negative during the post-outbreak period. PNM with negative ROC was used to make comparisons between and within health districts. All analysis 
was made using Stata11.
Results: During the year 2014, the number of ART-patients ‘currently in care’ increased from 10,300 in January to 11,750 in July followed by a slow decline until October (11,400), 
and a slow increase until December (11,660). The period of July to October corresponds to the peak of the EVD epidemic. The PNM with negative ROC varied within facilities from 
0% to 80% and the median PNM with negative ROC was 33% (interquartile range: 17%-50%). The highest PNM with negative ROC was found in 8 HIV facilities located principally 
in Port Loko, Tonkili, Western rural and Kono, the most affected Ebola health districts. The highest median PNM with negative ROC within health district was at Port Loko health 
district.
Conclusions: Our results support the hypothesis that the decline of ART-patients that were ‘currently in care’ during 2014 was attributable to the EVD epidemic in Sierra Leone. 
The impact of Ebola on the continuity of HIV care was variable between and within health districts. This study will contribute to improve future epidemics preparedness.

 

911  Effect of Alcohol on All-Cause and Liver-Related Mortality Among Individuals With HIV 
Chelsea Canan1; Bryan Lau1; Mary McCaul2; Richard Moore3; Geetanjali Chander2  
1Johns Hopkins Bloomberg Sch of PH, Baltimore, MD, USA; 2Johns Hopkins Univ Sch of Med, Baltimore, MD, USA; 3Johns Hopkins Univ, Baltimore, MD, USA 
Background: We examined the association between hazardous drinking, all cause and liver-related mortality among HIV-infected individuals.
Methods: Study participants included HIV-infected individuals in Baltimore, MD from July 2000 to March 2013. We ascertained alcohol use by two methods: 1) self-report on an 
Audio Computer Assisted Self Interview (ACASI), and 2) medical record abstraction of a provider documentation of hazardous alcohol use. Self-reported (SR) alcohol consumption 
was categorized using the NIAAA definition as hazardous (men: >4 drinks/day or >14 drinks/week; women: >3 drinks/day or >7 drinks/week), moderate (any alcohol consumption 
less than hazardous), and non-drinking. Cause of death was ascertained using national registries. Analyses were conducted using inverse probability weighted survival models. We 
fit cause-specific regression models and obtained a cumulative incidence of liver-related mortality to account for competing risks. We adjusted analyses for age, sex, race, diabetes, 
illicit drug use, smoking, HIV transmission risk factor, nadir CD4, ART use, HIV suppression and hepatitis C coinfection.
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Results: In a study sample of 1855 individuals, all-cause and liver-related mortality rates (MRs) were 43.0 and 4.2 deaths per 1,000 person-years (PY), respectively. All-cause 
mortality rates were highest among SR non-drinkers with a provider-documented (PD) recent (<6 months) history of hazardous drinking (MR=79.5 deaths per 1,000 PY) and 
lowest among SR moderate drinkers with no PD history of hazardous drinking (MR=20.5 deaths per 1,000 PY). Cumulative mortality for liver-related and non-liver-related 
mortality are shown (Figure). Compared to PD never-drinkers, individuals with a PD history of recent hazardous drinking had higher liver-related mortality (HR=6.48, 95% CI 
2.82-14.93 and HR=2.82, 95% CI 1.04-7.66 for SR current nondrinkers and moderate drinkers, respectively). However, SR nondrinkers and moderate drinkers with a PD hazardous 
drinking history of greater than six months ago showed similar rates of liver-related mortality compared to PD never-drinkers (HR=1.23, 95% CI 0.48-3.17 and HR=1.61, 95% CI 
0.36-7.19, respectively).
Conclusions: Any hazardous alcohol consumption is associated with all-cause mortality among HIV-infected individuals, while only hazardous consumption within the past 
six-months is associated with liver-related mortality. Helping individuals with hazardous drinking behavior to stop drinking could improve liver-related outcomes for high-risk 
individuals.

 

912  Alcohol Use and Unprotected Sex in HIV-Positive Female Sex Workers in Mombasa 
Darcy White1; Kate S. Wilson1; Linnet Masese2; George Wanje1; Walter Jaoko3; Kishor Mandaliya4; Barbra A. Richardson1; Jane Simoni1; Scott McClelland1  
1Univ of Washington, Seattle, WA, USA; 2Kenya Rsr Prog at the Univ of Washington, Nairobi, Kenya; 3Univ of Nairobi, Nairobi, Kenya; 4Coast Province General Hosp, Mombasa, Kenya 
Background: High levels of alcohol use have been reported in people living with HIV (PLHIV). In addition to adverse health effects, alcohol use could facilitate HIV transmission 
if it is associated with higher rates of unprotected sex. A number of studies have demonstrated associations between alcohol use and sexual risk behavior, but most have been 
cross-sectional, relied on self-reported indicators of risk, and used non-standard measures of alcohol use. Few studies have focused on HIV-positive women. We used data from a 
prospective cohort of HIV-positive female sex workers (FSWs) to test the hypothesis that hazardous or harmful alcohol use is associated with unprotected vaginal sex
Methods: Longitudinal data were collected from a cohort of HIV-positive women in Mombasa who reported transactional sex. Hazardous or harmful alcohol use was defined as 
a score of 7 or higher on the AUDIT, and was measured annually. Unprotected sex was measured by detection of prostate specific antigen (PSA) in vaginal secretions at quarterly 
examination visits. Generalized estimating equations were used to calculate associations between hazardous or harmful alcohol use in the past year and detection of PSA. 
Exploratory analyses examined associations with self-reported indicators of sexual risk and STIs. 
Results: A total of 2,744 visits with PSA samples were accrued by 402 women over 605 person-years of follow-up. In univariate analysis, hazardous or harmful alcohol use was 
associated with a 50% higher risk of PSA detection (Table 1). This association was attenuated, and no longer statistically significant, after adjusting for age, work venue, intimate 
partner violence, depression, and partnership status. In exploratory analyses, hazardous or harmful alcohol use was associated with self-report of unprotected sex after adjusting 
for potential confounding factors. In addition, low-risk alcohol use was associated with a significantly higher risk of STI acquisition.
Conclusions: In this longitudinal cohort of HIV-positive FSWs, hazardous or harmful alcohol use was associated with detection of PSA, but this association was confounded by 
age and other demographic and social covariates. However, reporting any alcohol use was strongly associated with STI acquisition in multivariable analysis. Randomized trials of 
interventions that successfully reduce alcohol intake are needed to determine whether lowering alcohol use reduces STI incidence and HIV transmission risk.
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913  Chemsex and High-Risk Sexual Behaviours in HIV-Positive Men Who Have Sex With Men 
Erica L. Pufall1; Meaghan Kall2; Maryam Shahmanesh3; Anthony Nardone2; Richard Gilson3; Valerie Delpech2; Helen Ward1; for the Positive Voices Study Group 
1Imperial Coll London, London, UK; 2PH England, London, UK; 3Univ Coll London, London, UK 
Background: Over the past decade in the UK, HIV incidence has been increasing among men who have sex with men (MSM). One proposed reason is a recent rise in “chemsex”: the 
use of drugs to increase sexual disinhibition and arousal. This has the potential to increase the risk of transmission of HIV and other sexually transmitted infections (STIs). We used a 
nationally-representative survey to determine the prevalence of, and risk factors for, chemsex in HIV-positive MSM in the UK.
Methods: Data were collected as part of the Positive Voices study, a cross-sectional survey, conducted in people attending 30 UK HIV clinics from May - November 2014. Responses 
were linked to clinical data from national surveillance records and weighted to be representative of the national HIV population accessing care. Analyses were restricted to sexually 
active MSM. Using multivariable analysis, we assessed factors associated with chemsex, and associations between chemsex and unprotected anal intercourse (UAI), UAI with 
partners of negative or unknown HIV status (sdUAI), multiple casual partnerships, and diagnosis with an STI or hepatitis C.
Results: Of a total 526 MSM responses (39% response rate), 387 (74%) had been sexually active in the previous year. Of these, 29% (95% CI: 21-39%) had engaged in chemsex 
in the previous year. The most commonly reported chemsex drugs were MCAT (23%; 95% CI: 15-32%), GHB/GBL (20%; 95% CI: 14-27%), and crystal meth (15%; 95% CI: 11-22%). 
Chemsex was independently associated with being aged 35 to 54, living in London, smoking, diagnosed depression/anxiety, and drug use outside of sex (Table 1). MSM who 
practiced chemsex had significantly higher odds of engaging in UAI (91% vs. 62%; AOR: 5.3; 95% CI: 1.9-15) and sdUAI (44% vs. 27%; AOR: 2.0; 95% CI: 1.04-3.9) in the previous year, 
of diagnosis with an STI (71% vs. 39%; AOR: 3.4; 95%CI: 1.7-6.8) and hepatitis C (23% vs. 3.8%; AOR: 6.1; 95% CI: 2.0-18), and had more casual partners in the past year (mean: 33 vs. 
8.3; difference: +17; 95% CI: 12-22).
Conclusions: A quarter of HIV-positive MSM reported chemsex, which was associated with increased risky sexual behaviours and STI and hepatitis C diagnosis. This is the first 
nationally representative study to show this association and highlights the need for funding of interventions to address the risk of HIV and STI transmission among MSM combining 
drugs with sex.
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914  Testosterone Use and HIV Serostatus Among Men Who Have Sex With Men in the MACS 
Sabina A. Haberlen1; Lisa Jacobson2; Frank J. Palella3; Adrian S. Dobs4; Michael W. Plankey5; Jordan Lake6; Lawrence Kingsley7; Ron Stall8; Wendy S. Post4; Todd T. Brown2  
1Johns Hopkins Bloomberg Sch of PH, Baltimore, MD, USA; 2Johns Hopkins Univ, Baltimore, MD, USA; 3Northwestern Univ, Chicago, IL, USA; 4Johns Hopkins Univ Sch of Med, Baltimore, MD, 
USA; 5Georgetown Univ Med Cntr, Washington, DC, USA; 6David Geffen Sch of Med at Univ of California Los Angeles, Los Angeles, CA, USA; 7Univ of Pittsburgh, Pittsburgh, PA, USA; 8Sci Cntr for 
LGBT Hlth Rsr, Univ of Pittsburgh, Pittsburgh, PA, USA 
Background: Testosterone therapy (TTh) use has increased markedly in the U.S over the past decade, with current prevalence of about 3% among men >40 years. Given the 
possible cardiovascular risks associated with TTh use and high burden of cardiovascular disease (CVD) in HIV-infected (HIV+) men, data on the levels and reasons for TTh use in this 
population are needed.  We describe the incidence, prevalence, and characteristics of TTh use among HIV+ and HIV-uninfected (HIV-) men who have sex with men (MSM) in the 
Multicenter AIDS Cohort Study (MACS).
Methods: Data on self-reported testosterone use was collected semiannually since 2012. Our analytic sample included 2319 (1223 HIV+/1096 HIV-) men in Baltimore, Chicago, 
Pittsburgh, and Los Angeles who completed one or more study visits from 2012-2014. We calculated incident and prevalent TTh use and compared reasons for TTh use by HIV 
serostatus using Chi-square tests. We used multivariable Poisson regression models with robust variance to estimate prevalence ratios (PR) for TTh use by HIV serostatus and 
demographic factors.
Results: Compared to the HIV- men, HIV+ men were older (median and intraquartile range 59 years (53-66) v 54 years (46-60)) and more likely to be non-white (47% v 27%).  TTh 
prevalence at the most recent visit among HIV+ compared to HIV- men was nearly 4-fold higher in men aged 60 and older (26% v 7%, p<0.001), and almost 3-fold higher among 
men younger than 60 (18% v 7%, p<0.001 among 50-59 years; 6% v 2%, p=0.03 among <50 years). The TTh initiation rate from 2012-2014 was 21.4/1000 person years.  Among 
the 266 men (197 HIV+/69 HIV-) on TTh, the major self-reported reason for use was low testosterone (88%). HIV+ men were more likely than HIV- men to use TTh to improve 
strength or energy (36% v 22%, p=0.04), build muscle (26% v 7%, p=0.001), or combat wasting (15% v 1%, p<0.01). In multivariable analysis, the prevalence of TTh was 3.8 times 
greater in HIV+ compared to HIV- men (p<0.001), and was significantly less prevalent among non-white men (Table 1). We observed strong geographic differences, with the 
prevalence of TTh use 2.7 and 1.7 times higher among LA and Baltimore men, respectively, compared to Pittsburgh men.
Conclusions: MSM in the MACS reported very high rates of TTh use, particularly among older HIV+ men. Given the high TTh use and CVD burden among HIV+ men, the benefits 
and risks of TTh use should be carefully examined in future studies and closely monitored in clinical practice.

 

915  Prevalence of Opioid Prescriptions and Risk Factors for Abuse in HIV-Infected Adults 
Alejandro Pérez; Heather Bradley; Shikha Garg; Luke Shouse  
CDC, Atlanta, GA, USA 
Background: Prescription of opioid pain relievers (OPR) has been increasing in the United States, leading to increased opportunities for OPR abuse and overdose deaths. OPR 
abuse has been linked to HIV infection and transmission, as evidenced by a recent HIV outbreak in Indiana. Knowing the percentage and attributes of HIV-infected persons who 
were prescribed OPR may help to identify opportunities for prevention of OPR abuse and related HIV transmission.
Methods: We used 2009–2013 cycle data from the Medical Monitoring Project, a surveillance system designed to provide nationally representative estimates of clinical and 
behavioral characteristics of HIV-infected persons receiving medical care in the United States. Using interview and medical record data from 23,125 persons, we estimated the 
weighted prevalence of OPR prescriptions during the 12 months prior to interview. We assessed associations between OPR prescription and several risk factors for opioid abuse – 
mental illness, drug use, and low income – using Rao-Scott chi-square tests. Mental illness was defined as medically diagnosed depression or anxiety, and drug use was defined as 
injection or non-injection drug use in the previous 12 months.
Results: Overall, 20.8% (95% CI 19.3 – 22.3) of patients had at least one OPR prescription documented in their medical record during the previous 12 months. Patients with anxiety 
or depression were more likely to be prescribed OPRs than those without either condition (31.6% vs 16.2%; P<0.01). Patients living below the federal poverty level were more likely 
to be prescribed OPRs than those living above the federal poverty level (23.2% vs 17.8%; P<0.01). Patients who reported injection or non-injection drug use were more likely to be 
prescribed OPRs than those who did not use drugs (23.4% vs 19.9%; P<0.01).  Patients who reported injection drug use were more likely to be prescribed OPRs than those who did 
not use injection drugs (37.2% vs 20.5%; P<0.01) (Table 1).
Conclusions: The recent HIV outbreak in Indiana highlights the connection between opioid abuse and HIV transmission.  One fifth of HIV-infected persons receiving medical care 
in the United States during 2009–2013 were prescribed OPRs in the year before interview, and one-third of HIV-infected persons with anxiety or depression had been prescribed 
OPRs. Increased counseling and monitoring of HIV-infected persons prescribed OPRs for medical purposes may reduce the potential for OPR abuse and HIV transmission.
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916  Risk Factors for HIV in an Outbreak Among Persons Who Inject Drugs, Indiana 2015 
Monita Patel1; Jesse Shields2; Michael T. Spiller1; Caitlin Conrad3; Jeremy Roseberry3; Dorothy Waterhouse2; Pamela Pontones3; Philip Peters1; Joan Duwve3; John T. Brooks1 
1CDC, Atlanta, GA, USA; 2Clark County Hlth Dept, Jeffersonville, IN, USA; 3Indiana State Dept of Hlth, Indianapolis, IN, USA 
Background: In early 2015, an outbreak of HIV infections among persons who inject drugs (PWID) was identified in Scott County in rural southeastern Indiana. Investigation 
indicated that by July 31, 2015, a single strain of HIV had infected over 170 persons in a matter of months. To identify risk factors for HIV infection and inform control efforts for this 
unprecedented event, we conducted a cohort study of HIV-positive and HIV-negative PWID in this community.
Methods: We included residents of Scott County who had been named syringe-sharing contacts by an HIV-infected person diagnosed from Oct 1, 2014 to July 31, 2015 and were 
investigated and HIV tested as part of contact tracing efforts through August 6, 2015. We conducted bivariate analysis of routinely collected self-reported sociodemographic and 
behavioral data by HIV status. Chi-square and Kruskal-Wallis tests were used to test for differences between categorical and continuous variables, respectively. Variables that 
differed significantly by HIV test status (p<0.05) were examined as potential risk factors. Log-binomial regression modeling with stepwise backwards elimination was used to 
estimate adjusted risk ratios (adj-RR) and 95% confidence intervals (95% CIs) for potential risk factors.
Results: Of 315 investigated contacts named as syringe-sharing partners, 196 (62%) were both HIV tested and had demographic and behavioral data available: 51% tested HIV-
positive. The cohort was 58% male, 98% non-Hispanic white, and had a median age of 33 years. Among cohort members, the annual income was <$10,000 for 92%, and 54% had 
been incarcerated in the past 12 months. HIV risk behaviors were highly prevalent (Table 1). Sharing injection equipment, sex with a person known to be HIV-positive, and sex with 
a PWID were substantially more frequent among persons who tested HIV-positive than among those who did not, but these differences were not statistically significant. Only the 
number of times that a person had been named by an HIV-infected person as a syringe-sharing contact was significantly associated with testing HIV-positive: adj-RR (per each 
time named as syringe-sharing partner): 1.90, 95% CI: 1.49-2.41.
Conclusions: In HIV outbreaks linked to injection drug use, investigation and control efforts should prioritize persons for investigation and HIV testing according to their extent of 
syringe sharing as indicated by the frequency with which they are named syringe-sharing contacts by HIV-infected persons.

 

917  Cross-Sectional vs Longitudinal HIV Incidence Estimates in People Who Inject Drugs 
Andrew F. Longosz1; Shruti H. Mehta2; Gregory D. Kirk2; Jacquie Astemborski1; Thomas C. Quinn3; Susan H. Eshleman3; Oliver Laeyendecker4; for the AIDS Link to Intravenous 
Experiences (ALIVE) cohort 
1Johns Hopkins Bloomberg Sch of PH, Baltimore, MD, USA; 2Johns Hopkins Univ, Baltimore, MD, USA; 3Johns Hopkins Univ Sch of Med, Baltimore, MD, USA; 4NIH, Bethesda, MD, USA 
Background: HIV incidence can be estimated in cross-sectional surveys and longitudinal cohorts. We compared HIV incidence at enrollment (baseline) and during follow-up 
in a cohort of people who inject drugs (PWID) in Baltimore, MD. We explored potential explanations for the any difference incidence (differential loss to follow-up or behavioral 
modification).
Methods: Samples were obtained from the AIDS Link to Intravenous Experiences (ALIVE) cohort: 2,938 PWID at baseline (1988-89; 89% Black, 81% male) and 1,772 individuals at 
the first follow-up visit (4-12 months post enrollment, 92% Black, 79% male). All participants were asked questions about demographics, injection drug use and sexual practices. 
Blood was drawn at each time point for HIV screening. HIV incidence was determined cross-sectionally at baseline using a multi assay algorithm and longitudinally at follow-up. 
Differential lost to follow-up and behavioral characteristics were analyzed between baseline and the 1st follow-up visit (occurred 4-12 months past baseline).
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Results: Of the 2,938 individuals, 673 were HIV positive at baseline. One hundred and six appeared recently infected resulting in an HIV incidence estimate of 12.9/100 person-
years (95% CI: 10.1-15.7) at baseline.  Among the 1,722 individuals who had a follow-up time point between 4-12 months post enrollment, 1,197 were initially HIV negative and 
40 seroconverted by their 1st visit (longitudinal HIV incidence of 5.4/100 person-years [95% CI: 3.9-7.4]). At baseline, 82% (87/106) of the recent group and 35% (14/40) in the 
seroconverter group were male. Additionally, those <30 years of age had the highest HIV incidence, 18.5/100 person-years (95% CI: 12.7-24.3) at baseline, and at 1st follow-up (9.2 
[5.2-15.2]). Drug use practices (injecting cocaine, using speed ball, injecting at a shooting gallery, sharing needles) decreased 50% between baseline and follow-up.
Conclusions: Annual HIV incidence in this cohort of PWID was much higher in the months before enrollment than in the first year of the study (12.9% vs. 5.4%). At baseline, 
most of those with recent infection were men; in contrast, the seroconversion rate was higher in women than men after enrollment. The difference in HIV incidence at vs. after 
enrollment was not explained by differential loss-to-follow-up, but may have been explained by a decline in drug use practices after study enrollment.

918  Gender-Specific Factors Related to HIV Risks Among People Who Inject Drugs in India 
Bushra Sabri1; Aylur K. Srikrishnan2; Sunil S. Solomon1; Allison M. McFall1; C.K. Vasudevan2; Santhanam Anand2; David Celentano1; Shruti H. Mehta1; Suresh Kumar2; Gregory M. Lucas1  
1Johns Hopkins Univ, Baltimore, MD, USA; 2YRG Cntr for AIDS Rsr and Educ, Taramani, India 
Background: People who inject drugs (PWIDs) in India are at high risk for HIV infection and transmission, with women being at elevated risk.  Research is needed to examine 
gender differences in factors contributing to HIV risk. Using a socio-ecological framework, this study identified factors at individual, relationship, and community/institutional 
levels that were differentially or similarly associated with HIV risk behaviors in men and women PWIDs. 
Methods:  6453 PWIDs (5677 men and 797 women) from 7 cities in North-east India were recruited using a respondent-driven sampling. Participants completed a survey and 
point-of-care HIV testing. We used multi-level logistic regression models to assess factors associated with 2 injection-related (daily use and sharing needles/syringes) and 3 sex-
related (multiple partners, exchange sex and unprotected sex) HIV risk behaviors separately in men and women.
Results: Women (52.8%) were more likely to be HIV positive than men (18.4%). Women were significantly more likely to report multiple recent sex partners, whereas men 
were significantly more likely to report recent exchange sex. Among women, factors associated with HIV risks included: younger age (aOR=0.76 per 5 years older, CI=0.61-0.93), 
earlier initiation of injection drug use (aOR=0.70 per 5 years older, CI=0.57-0.87), low education (aOR=2.05, CI=1.09-3.84), marital status (aOR=1.87, CI=1.13-3.09), and frequent 
financial stress (aOR=2.32, CI=1.46-3.69). In contrast, for men, factors associated with HIV risks were older age (aOR=1.22 per 5 years older, CI=1.03-1.45), later initiation of 
injection drug use (aOR=1.24 per 5 years older, CI=1.10-1.38), and higher levels of internalized stigma (aOR=1.42, CI=1.09-1.84) and enacted stigma (aOR=2.56, CI=1.77-3.69).
Conclusions: The findings highlight the need for gender-specific contextually-integrated HIV prevention and intervention efforts among PWIDs. For example, programs that 
include economic empowerment, and build skills in addressing gender power dynamics in safe sex negotiation may be effective in preventing HIV among women. Stigma free 
services and programs that include coping skills training and mental health counseling to address the negative attitudes and behaviors resulting from stigma, may reduce HIV risk, 
particularly among men.

919  Depression and Social Isolation Mediate Effect of HIV Stigma on Women’s ART Adherence 
Janet M. Turan1; Bulent Turan1; Whitney Smith1; Mardge Cohen2; Tracey E. Wilson3; Ada Adimora4; Daniel Merenstein5; Adebola Adedimeji6; Lisa R. Metsch7; Sheri Weiser8  
1Univ of Alabama at Birmingham, Birmingham, AL, USA; 2John H. Stroger Jr. Hosp of Cook County and Rush Med Coll, Chicago, IL, USA; 3State Univ of New York Downstate Med Cntr, Brooklyn, 
NY, USA; 4Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA; 5Georgetown Univ, Washington, DC, USA; 6Albert Einstein Coll of Med, Bronx, NY, USA; 7Columbia Univ Mailman Sch of PH, 
New York, NY, USA; 8Univ of California San Francisco, San Francisco, CA, USA 
Background: Internalization of HIV-related stigma may inhibit a person’s ability to manage HIV disease through adherence to treatment regimens. Studies, mainly with white 
men, have suggested an association between internalized HIV-related stigma and suboptimal antiretroviral therapy (ART) adherence. However, there is a scarcity of research with 
women of different racial/ethnic backgrounds and on mediating mechanisms in the association between internalized HIV-related stigma and ART adherence. 
Methods: The Women’s Interagency HIV Study (WIHS) is a multi-center cohort study. Women living with HIV complete interviewer-administered questionnaires semi-annually. 
Cross-sectional analyses for the current article included 1168 women on ART for whom data on medication adherence were available from their last study visit between April 2013 
and March 2014, when the measure of internalized stigma was initially introduced. 
Results: The association between internalized HIV stigma and self-reported sub-optimal ART adherence was significant for those in racial/ethnic minority groups (AOR = 0.689, 
p = .009, CI [0.521,0.911]), but not for non-Hispanic whites (AOR = 2.150, p = .188, CI [0.687,6.725]). Depressive symptoms, loneliness, and low perceived social support mediated 
the association between internalized stigma and non-adherence in the whole sample, as well as in the subsample of minority participants. In serial mediation models, internalized 
stigma predicted less perceived social support (or higher loneliness), which in turn predicted more depressive symptoms, which in turn predicted sub-optimal medication 
adherence (see Figure 1). 
Conclusions: These findings suggest that interconnected psychosocial mechanisms affect ART adherence, and that improvements in adherence may require multi-faceted 
interventions addressing both mental health and interpersonal factors, especially for minority women.
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920  Depression Increases the Risk of Mortality in a Large Cohort of HIV-Infected Adults 
Angela Bengtson1; Brian W. Pence1; Heidi M. Crane2; Katerina A. Christopoulos3; Amy D. Heine1; W. C. Mathew4; Matthew Mimiaga5; Richard Moore6; Sonia Napravnik1; Conall M. 
O’Cleirigh7; Michael J. Mugavero8  
1Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA; 2Univ of Washington, Seattle, WA, USA; 3Univ of California San Francisco, San Francisco, CA, USA; 4Univ of California San Diego, 
San Diego, CA, USA; 5Brown Univ Sch of PH, Providence, RI, USA; 6Johns Hopkins Univ, Baltimore, MD, USA; 7Massachusetts General Hosp, Boston, MA, USA; 8Univ of Alabama at Birmingham, 
Birmingham, AL, USA 
Background: Depression affects 20-30% of HIV-infected adults and contributes to suboptimal antiretroviral therapy (ART) adherence and ability to maintain viral suppression. 
Reduced ART adherence and viral suppression associated with depression may lead to an increased risk of mortality. Depression may also independently predict an increased risk of 
mortality. However, the relationship between depression and mortality remains understudied in large, representative clinical cohorts of adults in HIV care.
Methods: We estimated the association between depression and all-cause mortality using data from CNICS, a cohort of over 30,000 HIV-infected adults engaged in HIV care 
across 8 sites in the United States. CNICS collects comprehensive HIV clinical information on ART use, adherence, HIV-related labs and clinical events and vital status. Depression 
information in CNICS is collected by self-report using the Patient Health Questionnaire-9 (PHQ-9) at 7 of the 8 sites. Participants were included in the present analysis if they 
entered care between October 2004 and November 2014 and had a PHQ-9 measure within 1 year. Vital status was ascertained for all individuals. Participants were followed 
until death or administrative censoring (May-November 2014, depending on site), whichever date came first. Depression was defined as a PHQ-9 ≥ 10. We used Cox proportional 
hazards models to estimate the association between depression within 1 year of entering care and time to all-cause mortality.
Results: 4,029 adults were included for a total follow-up of 10,242 person years. Nearly a third of adults (n=1,246, 31%) met the definition for depression during their first 
year after enrollment. Overall, 122 (3%) of participants died during the follow-up period. Depression increased the hazard of mortality by 68% (HR 1.68; 95% CI 1.09, 2.59), 
after adjustment for site, gender, race/ethnicity, HIV acquisition risk group and  age, alcohol dependence, panic disorder, ART status and adherence, viral load, and CD4 count at 
enrollment.
Conclusions: Depression increased the hazard of mortality among HIV-infected adults in care even after adjustment for adherence, CD4 count, viral suppression at enrollment 
and a number of other clinical and demographic factors. Interventions to improve depression treatment and reduce depression are urgently needed to reduce the risk of mortality 
among HIV-infected persons. 

921  HIV Prevalence and Risk Factors in Men Who Have Sex With Men in Bamako, Mali 
Maria Lahuerta1; Padmaja Patnaik1; Nouhoum Telly2; Justin Knox1; Tako Ballo3; Adama N’dir4; Bouyagui Traore3; Seydou Doumbia2; Avi Hakim5  
1ICAP at Columbia Univ, New York, NY, USA; 2ICER Mali, Bamako, Mali; 3Cellule Sectorielle de Lutte contre le Sida, Ministere de la Sante, Bamako, Mali; 4CDC, Bamako, Mali; 5CDC, Atlanta, GA, 
USA 
Background: HIV prevalence in Mali is 1.1% and highest in Bamako where it is 1.6% among men. While the epidemic is concentrated in key populations, no data were available on 
HIV prevalence and risk-behaviors of men who have sex with men (MSM).
Methods: Using respondent driven sampling, we conducted a cross-sectional survey among MSM in Bamako between October 2014 and February 2015. Eligibility criteria included 
being ≥18 years old, residence in Bamako or its suburbs, and having had sex with another man in the last 6 months. Participants underwent a face-to-face interview and then 
were counseled and tested for HIV. Weighted data analysis was conducted with RDSAT and SAS. Survey logistic procedures were used to identify factors associated with HIV in 
multivariate analyses, controlling for age and education.
Results: We enrolled 552 MSM of which 550 (99.6%) consented to be tested for HIV. MSM in Bamako were young (65.6% were ≤24 years old) and the majority were educated 
(47.3% had secondary and 16.4% had university education). One-fourth (24.0%) had unprotected anal intercourse with last sexual partner and 47.1% had tested for HIV in the 
past 12 months. HIV prevalence among MSM in Bamako was 13.7%. Of the HIV-positive MSM, only 13.3% were already aware of their HIV status. One-third (30.4%) of the newly 
diagnosed HIV+ thought it was not possible for them to be HIV-positive. Of the 15 participants who already knew they were HIV-positive, 11 had enrolled in care and 9 were on 
treatment. Factors independently associated with HIV infection included: working as an unskilled laborer (vs. not working; aOR 10.8, 95%CI: 1.6-72.7),  age of first male sexual 
partner >25 years vs. 15-24 years (aOR 10.1, 95%CI:3.8-27.2), being the receptive partner (aOR 48.5, 95%CI:10.6-221.0) or being both receptive and insertive (aOR 7.1, 95%CI:1.8-
27.4) with the last sexual partner, having STD symptoms in the past 12 months (aOR 4.2, 95%CI:1.6-10.9), knowing other HIV-positive MSM (aOR 5.2, 95%CI:1.7-15.9), and inability 
to access condoms when needed in the past 6 months (aOR 3.5, 95%CI:1.4-8.9). Identifying as female or transgender was protective against HIV infection (aOR 0.3, 95%CI:0.1-1.0).
Conclusions: HIV prevalence among MSM in Bamako is 9 times higher than men in general population. Testing and awareness of HIV infection are very low. The results suggest 
the need for enhanced HIV services targeted for MSM in Bamako to increase HIV testing and expand the availability of free condoms.

 

922  Stigma, Access to Care, and HIV Among Men Who Sell Sex in Nigeria 
Trevor A. Crowell1; Babjide Keshinro2; Stefan Baral3; Sheree R. Schwartz3; Rebecca G. Nowak4; Sylvia Adebajo5; William A. Blattner4; Manhattan E. Charurat4; Julie Ake1; for the TRUST/
RV368 Study Group  
1US Military HIV Rsr Prog, Walter Reed Army Inst of Rsr, Silver Spring, MD, USA; 2Walter Reed Prog - Nigeria, Abuja, Nigeria; 3Johns Hopkins Bloomberg Sch of PH, Baltimore, MD, USA; 4Inst of 
Human Virology, Baltimore, MD, USA; 5Pop Council Nigeria, Abuja, Nigeria 
Background: Among men who have sex with men (MSM), men who sell sex to other men (MSS) may be subject to intersectional or compounded stigma that may affect access to 
healthcare and risk of HIV. The objectives of this study were to characterize stigma, access to care, and prevalence of sexually-transmitted infections (STIs) among MSS in Nigeria.
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Methods: TRUST/RV368 is a cohort of MSM recruited in Abuja and Lagos, Nigeria, using respondent-driven sampling. Participants are screened for HIV and other STIs and undergo 
a structured interview to collect detailed data on behaviors, experiences, healthcare engagement and other factors. For this analysis, participants are categorized based on self-
report of having received goods or money in exchange for sex with other men in the preceding year. Comparisons are made using Pearson’s chi-squared test, t-test, and logistic 
regression.
Results: From March 2013-August 2015, 1374 men (908 in Abuja; 430 in Lagos) answered baseline questionnaires about transactional sex and 660 (48.0%) reported selling sex in 
the preceding year with a median of 3 (range 1-350) paying partners. Compared to men who had not sold sex, men who sold sex tended to be younger (median 22.7 vs. 25.3 years, 
p <0.001), more likely to self-identify as gay/homosexual (42.9% vs. 30.4%, p <0.001), and less likely to have progressed beyond secondary education (19.2% vs. 38.5%, p<0.001). 
Men who sold sex were more likely to have avoided healthcare (p=0.007), felt afraid in public (p=0.040), been verbally harassed (p<0.001), and been forced to have sex (p<0.001, 
Figure). No differences were noted in rates of disclosing MSM status to family (p=0.270) or healthcare providers (p=0.690). Among 937 men with HIV test results, 455 (48.6%) were 
positive, including 45.8% of men who sold sex and 51.3% of men who had not sold sex (p=0.096). The age-adjusted odds ratio of HIV infection among men who sold sex compared 
to men who had not sold sex was 0.91 (95% confidence interval 0.70-1.18). No differences were observed in the prevalence or age-adjusted odds of chlamydia or gonorrhea.
Conclusions: There appears to be intersectional stigma related to both the selling of sex and same-sex practices among these MSS that may compound the effects of stigma and 
limit uptake of health care as compared to other MSM. Given that these men appear to be distinct from other MSM, specific interventions may be needed to improve access to HIV 
treatment and retention in care among this key population in Nigeria.

923  Incidence of STIs Among MSM Engaged in Treatment as Prevention in Nigeria 
Rebecca G. Nowak1; Trevor A. Crowell2; Stefan Baral3; Teclaire Ndomb4; Babjide Keshinro5; Sheila Peel2; Charlotte Gaydos6; Julie Ake2; William A. Blattner1; Manhattan E. Charurat1 
1Inst of Human Virology, Baltimore, MD, USA; 2US Military HIV Rsr Prog, Walter Reed Army Inst of Rsr, Silver Spring, MD, USA; 3Johns Hopkins Bloomberg Sch of PH, Baltimore, MD, USA; 4Inst 
of Human Virology, Abuja, Nigeria; 5Walter Reed Prog - Nigeria, Abuja, Nigeria; 6Johns Hopkins Univ Sch of Med, Baltimore, MD, USA 
Background: Concurrent sexually transmitted infections (STIs) diminish the effectiveness of the preventative effects of antiretroviral therapy (ART).  In a Nigeria-based men 
who have sex with men (MSM) cohort (TRUST/RV368) we investigated whether clients who achieved effective HIV viral control also demonstrate parallel adherence to beneficial  
behavior change and whether this change impacts STI incidence.
Methods: MSM were recruited in Abuja and Lagos, Nigeria by respondent driven sampling.  ART use, viral loads, STIs, and condom use were assessed at enrollment and every 3 
months. HIV + clients were categorized into three groups: 1) <200 copies/ml; ART<200), 2) >200 copies/ml; ART>200) and 3) non-ART.  Condom use, prevalence and incidence of 
rectal and urethral chlamydia (CT) and gonorrhea (GC) were analyzed by treatment group using chi-squared statistics and Poisson regression models.
Results: From March 2013-August 2015, HIV-infected individuals (135 ART <200; 80 ART >200, 30 non-ART) contributed 245 baseline and 758 follow-up visits. Condom use 
during receptive sex increased during follow-up (FU) for ART users [(ART <200 (baseline, FU: 3.6, 4.3; p<0.01) (ART >200 (3.4, 4.2; p<0.01)], but not for non-ART (3.9, 3.9; p=0.71). 
Similarly, condom use with insertive sex increased for ART users (<200, >200) as compared to non-ART during follow-up (p<0.01, p<0.01, p=0.70). 
The combined prevalence of rectal CT and GC at baseline was 26.9% in ART <200, 40% in ART>200, and 50% in non-ART (p=0.02). The prevalence of urethral STIs was 5.3%, 8.8%, 
and 13.3% (p=0.27). The crude incidence of rectal STIs was 46.2 per 100 person-years (PY) among ART <200, 43.2/100 PY among ART >200, and 32.7/100 PY among non-ART 
(p=0.73, p=0.28). 
The crude incidence of urethral STIs was 5.8/100 PY, 5.4/100 PY, and 12.2, respectively (p=0.90, p=0.22). In a stratified analysis, incidence of rectal STIs remained high regardless 
of consistent condom use with receptive sex during follow-up (always vs. < always; 39.5/100 PY vs. 47.4/100 PY, p=0.42). Similarly, incidence of urethral STIs did not differ by 
consistent condom use with insertive sex during follow-up (p=0.60).  
Conclusions: Adherence to ART translates into increased condom use but in the absence of 100% condom use STI incidence remains high.

924  Online Sex-Seeking Among MSM in Nigeria: Implications for Online Intervention 
Shauna Stahlman1; Rebecca G. Nowak2; Hongjie Liu3; Trevor A. Crowell4; Sosthenes Ketende1; William A. Blattner2; Manhattan E. Charurat2; Stefan Baral1; for the TRUST Study Group 
1Johns Hopkins Bloomberg Sch of PH, Baltimore, MD, USA; 2Inst of Human Virology, Baltimore, MD, USA; 3Sch of PH, Univ of Maryland, College Park, MD, USA; 4US Military HIV Rsr Prog, Walter 
Reed Army Inst of Rsr, Silver Spring, MD, USA 
Background: The TRUST project was undertaken to apply innovative strategies to engage Nigerian MSM into HIV care. Respondent Driven Sampling (RDS) was found to be 
effective in reaching marginalized MSM especially in later waves of recruitment. In this analysis we evaluate characteristics of Nigerian MSM who use the Internet for sex-seeking.
Methods: We analyzed data collected from the TRUST study, a cohort of 1,370 MSM recruited using RDS from March 2013 to August 2015 in Abuja and Lagos, Nigeria. Participants 
were administered face-to-face interviews and HIV/sexually transmitted infection (STI) testing over the course of 7 study visits for up to 15 follow-up months. Logistic regression 
models were used to measure associations of MSM social/sexual networks, stigma, and HIV with online sex-seeking at baseline. Generalized estimating equation models were used 
to assess associations of online sex-seeking with STIs and HIV treatment-related variables across study visits.
Results: Most (61.5%) participants reported meeting male sex partners online at baseline, primarily using websites/mobile-apps such as 2GO (22%), Facebook (20%), and 
WhatsApp (12%). Grindr, a popular sex-seeking mobile-app among MSM in the US, was reported by 1.5%. Online sex-seeking was positively associated with reporting participation 
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in MSM community activities, larger networks of MSM, participation in an earlier RDS accrual wave, greater numbers of male anal sex partners, and higher levels of sexual identity 
stigma (Table 1). After adjusting for age, sexual orientation, education, marital status, religion, and study site, online sex-seeking was associated with testing positive for HIV at a 
follow-up visit (Adjusted Odds Ratio [aOR]=1.79, 95% Confidence Interval [CI]=1.17, 2.74) among those who were unaware of or not living with HIV at baseline. Online sex-seekers 
were marginally more likely to test positive for chlamydia/gonorrhea (aOR=1.28, 95% CI=1.00, 1.65). Among those living with HIV, online sex-seekers were not more likely to be 
taking antiretroviral medication (aOR=1.33, 95% CI=0.93, 1.90) or demonstrating suppressed viral load (aOR=0.74, 95% CI=0.48, 1.13).
Conclusions: Online sex-seekers in Nigeria are at increased risk for HIV/STIs but are not benefiting from Internet-based risk reduction opportunities. Furthermore, MSM less 
engaged with the MSM or gay community are not connected to the Internet. The potential for applying Internet-based interventions for risk reduction requires further study in the 
African context.

 

925  Stigma and Openness About Sexual Identity Among MSM: A Latent Class Analysis 
Shauna Stahlman1; Claire Holland1; Sosthenes Ketende1; Lynn Van Lith1; Duncan Kochelani2; Zandile Mnisi3; Bhekie Sithole4; Libet Maloney2; Stefan Baral1  
1Johns Hopkins Bloomberg Sch of PH, Baltimore, MD, USA; 2Johns Hopkins Univ Cntr for Communication Progs, Baltimore, MD, USA; 3Swaziland Ministry of Hlth, Mbabane, Swaziland; 4Hlth 
Communication Capacity Collaborative Proj, Mbabane, Swaziland 
Background: Men who have sex with men (MSM) in Sub-Saharan Africa are subjected to high levels of sexual identity-related stigma, which may affect mental health and sexual 
risk behaviors. MSM who are open about their sexual identity appear to be most affected by stigma. Characterizing the mechanism of action of stigma in potentiating HIV-risks 
among MSM is important to support the development of interventions.
Methods: MSM were recruited across 5 cities/towns in Swaziland through snowball sampling ending in December 2014. Participants (N=532) completed a survey that included 
questions about demographics, stigma, and mental and sexual health. Latent class analysis was used to identify classes based on self-reported measures of sexual identity stigma 
and whether the sexual identity of the participant was known to his family or healthcare workers. Logistic regression was used to identify demographic characteristics, sexual risk 
behaviors, and mental health characteristics (i.e., depression – PHQ9) associated with latent class membership.
Results: A three-latent-class model was selected. The first class consistent of MSM who demonstrated overall low probabilities of sexual identity stigma (55%). MSM in the second 
class exhibited high probabilities of physical violence and fear/avoidance of healthcare, and were less likely to have their sexual identities known (10%). Members of the third class 
demonstrated high probabilities of verbal harassment, stigma from family and friends, and were more likely to have their sexual identities known (34%). Relative to the “low 
stigma” class, participants who were sampled from an urban area (Adjusted Odds Ratio [aOR]=2.78, 95% Confidence Interval [CI]=1.53, 5.07) and who engaged in condomless 
anal sex (aOR=1.85, 95% CI=1.17, 2.91) were more likely to belong to the “high stigma, ‘out’” class. In contrast, participants who had a concurrent partner (including female 
partners) were more likely to belong to the “high stigma, not ‘out’” class (aOR=2.73, 95% CI=1.05, 7.07). Depression was associated with membership in both high-stigma classes 
(aOR=2.42, 95% CI=1.51, 3.87 “out” and aOR=3.14, 95% CI=1.50, 6.55 not “out”).
Conclusions: Community-level sexual identity stigma is associated with individual-level risk behaviors among MSM and these associations vary by level of sexual identity 
openness. Comprehensive HIV interventions should aim to reduce stigma and encourage community-level support.
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926  Group Sex: A Cross-Sectional Online Survey Among Men Who Have Sex With Men in China 
Songyuan Tang1; Weiming Tang1; Joseph D. Tucker2; Bin Yang3; Ye Zhang1; Wei Zhang1; Shujie Huang3; Ligang Yang3; Chongyi Wei4; Chuncheng Liu5; Yilu Qin1  
1Univ of North Carolina Proj China, Guangzhou, China; 2Univ of North Carolina at Chapel Hill Inst for Global Hlth & Infectious Diseases, Chapel Hill, NC, USA; 3Guangdong Provincial Cntr for 
Skin Diseases and STI Control, Guangzhou, China; 4Univ of California San Francisco, San Francisco, CA, USA; 5SESH Global, Guangzhou, China 
Background: Group sex is relatively common among men who have sex with men (MSM) and plays an important role in the transmission of HIV and other sexually transmitted 
infections (STIs). However, little attention has focused on this high risk behavior, particularly among Chinese MSM. This study was therefore aimed to determine the frequency and 
correlates of group sex among Chinese MSM.
Methods: MSM participants were recruited from three online portals popular with gay men in China. An online survey was conducted from September-October 2014, 
collecting data on socio-demographics, sexual behaviors, gay app use and group sex among Chinese MSM. We defined group sex as sex at the same time among three or more 
people.  Participants who reported any use of gay apps to find sex partners in the last six months were categorized as gay app users. Univariate and multivariate logistic regressions 
were used to determine the factors associated with group sex. 
Results: Of the 1,424 surveyed MSM, the majority were under 30 years old (77.5%), single (83.8%), with at least a college education (74.0%) and used gay apps (57.9%). Overall, 
9.9% (141) of participants reported that they engaged in group sex in the last 12 months. Multivariate analyses showed that HIV-positive MSM were more likely to engage in group 
sex (adjusted OR=3.74, 95% CI 1.92,7.28).  Individuals with riskier sexual behaviors, such as condomless anal intercourse with men in the last three months (adjusted OR=2.88, 95% 
CI 2.00-4.16) were also more likely to engage in group sex. In addition, we observed a trend towards Chinese MSM gay app users having more group sex (adjusted OR=1.46; 95% CI: 
1.00-2.13).  
Conclusions: Our data suggest that MSM group sex is more common among HIV-infected individuals and those with high risk behaviors.  Our data are consistent with an emerging 
literature suggesting that mobile app-facilitated sex parties among HIV-infected individuals may be facilitating HIV transmission. Future interventions, surveillance programs and 
research should give consideration to this population as a distinct risk group. 

927  Risk Factors for Acute and Early HIV Infection Among MSM, Bangkok, Thailand 2010-2015 
Warunee Thienkrua1; Marcel Curlin2; Eileen Dunne3; Kanokpan Pancharoen1; Boonyos Raengsakulrach1; Wannee Chonwattana1; Wanna Leelawiwat1; Philip A. Mock1; Anupong 
Chitwarakorn4; Timothy H. Holtz3  
1Thailand Ministry of PH US CDC Collab, Nonthaburi, Thailand; 2Oregon Hlth and Scis Univ, Portland, OR, USA; 3CDC, Atlanta, GA, USA; 4Ministry of PH, Muang Nonthaburi, Thailand 
Background: Identifying and treating acute and early HIV infection (AEHI) may result in reductions in HIV transmission. We evaluate factors associated with AEHI among HIV-
uninfected men who have sex with men (MSM), and transgender women (TGW), in the Bangkok MSM Cohort Study (BMCS). 
Methods: From 2006 to 2010, we enrolled Thai MSM and TGW aged ≥18 years into the BMCS with 3–5 years of follow-up from date of enrollment. Participants provided socio-
demographic and behavioral information by audio computer-assisted self-interview at each 4-month visit. MSM who had an HIV-1 non-reactive oral fluid test at baseline or at any 
4-month follow-up with serologic confirmation were evaluated for AEHI. AEHI was defined as having non-reactive result by oral fluid anti-HIV rapid test, detectable HIV-1 RNA by 
nucleic acid amplification testing (NAAT), or reactive HIV Ag/Ab by 4th generation enzyme immunoassay (EIA). We calculated the overall prevalence of AEHI (number of acute and 
early infections per 100 tests), and factors associated with AEHI using generalized estimating equations logistic regression modeling.
Results: From February 2010 to June 2015, there were a total of 977 participants with 7383 visits with a non-reactive anti-HIV rapid test. Of these, 6826 visits (92.5%) had testing 
for AEHI. Overall we detected 52 (5.3%) participants with AEHI at baseline or at follow-up (0.76 per 100 tests, 95% Confidence Interval (CI) 0.56– 0.99). By age (years), AEHI 
occurred in 1.34 per 100 tests (13/967, 95% CI 0.72– 2.30) among those 18–21, 0.69 per 100 tests (24/3436, 95% CI 0.45–1.04) among those 22–29, and 0.62 per 100 tests (15/2423, 
95% CI 0.34–1.02) among those ≥30 years. Independent factors associated with AEHI at the time of the visit included young age (age 18–21 years, adjusted Odds Ratio (aOR) 2.6, 
95% CI 1.1–6.1), inconsistent condom use with a steady male partner in the past 4 months (aOR 3.8, 95% CI 1.8–8.3), positive rectal Neisseria gonorrhea (aOR 7.5, 95% CI 1.4–39.1), 
positive hepatitis A antibody (aOR 5.6, 95% CI 1.5–20.8) and positive hepatitis B core antibody (aOR 14.1, 95% CI 5.6–35.4).
Conclusions: We detected AEHI in over 5% of participants in our cohort study, and AEHI was most common in the young as well as those with a history of STIs, inconsistent 
condom use, and hepatitis A immunity. Given the expense of NAATs and fourth generation EIAs, factors associated with AEHI could be used to target testing to men at greatest risk 
for early and acute HIV and facilitate early treatment.

928  High Prevalence of HIV Among Wives of Married Men Who Have Sex With Men in India 
Aylur K. Srikrishnan1; Shruti H. Mehta2; Cecilia Tomori2; Santhanam Anand1; Pachamuthu Balakrishnan3; David Celentano2; Gregory M. Lucas2; Sunil S. Solomon2  
1YRG Cntr for AIDS Rsr and Educ, Taramani, India; 2Johns Hopkins Univ, Baltimore, MD, USA; 3YRG Cntr for AIDS Rsr and Educ, Chennai, India 
Background: Despite global declines in HIV prevalence, control in vulnerable populations such as men who have sex with men (MSM) in low- and middle-income countries 
(LMICs) remains a challenge. MSM in LMICs continue to have high HIV prevalence and serve as a potential bridge to the general population because a significant proportion marry 
women (>50% in some settings) to satisfy socio-cultural norms. HIV prevalence among married MSM tends to be higher, likely related to a need to conceal behavior. However, 
to-date, no data exists on HIV prevalence among wives of MSM.
Methods: From March 2015–present, 129 married MSM couples have been recruited across 3 Indian cities – Bengaluru, Hyderabad and New Delhi (target 50 couples/city). To be 
included, men had to have disclosed their MSM behavior to their wives. Both members of the couple also needed to consent independently and be ≥18 years of age. An additional 
149 married MSM who had not disclosed their MSM behavior to their wives were included. All completed a survey and were tested for HIV; men and their wives were interviewed 
separately. Logistic regression was used to identify factors associated with HIV infection in wives.
Results: The median age of MSM and their wives whose data were available at the time of analysis (n=129 couples) was 36 and 31 years, respectively. They were married for a 
median 15 years. HIV prevalence among disclosed MSM was 47% (95% confidence interval [CI]: 38, 56%) compared to 31% in undisclosed MSM (95% CI: 24, 39%). HIV prevalence 
among the wives of disclosed men was 28% (95% CI: 20, 37%). Only 6 of 36 HIV positive women had an HIV negative husband. The strongest predictor of HIV infection in wives was 
husband’s HIV status (Adjusted Odds Ratio: 13.7; 95% CI: 4.41, 42.7). Only 11 (9%) women reported >1 lifetime sex partner (4 had >2 partners). 87% of the wives of HIV positive 
MSM were aware of their husband’s HIV status and 89% were also aware of their own HIV status. Of women aware of their status, 97% had been linked to care and 80% were  
on ART.
Conclusions: We observed an alarmingly high prevalence of HIV among married MSM and their wives in India. It was encouraging that most wives were aware of their HIV status 
and engaged in care. However, these couples may represent a select group where MSM have disclosed their MSM behavior, potentially because of their HIV diagnosis. Innovative 
interventions are needed to reach wives of married MSM and engage them in HIV prevention prior to transmission of HIV.

929  Subsequent HIV Disease Risk Following Syphilis Diagnosis in a Southern MSM Population 
David Sweat; Sulaiman Aizezi  
Shelby County Hlth Dept, Memphis, TN, USA 
Background: Pathela et al in New York City  reported the risk of subsequent HIV infection diagnosis within 30 months among MSM was 1:20, or a 5% overall risk for MSM 
diagnosed with either primary or secondary syphilis (Clinical Infectious Diseases® 2015;61(2):281–7). We applied the methods described in the Pathela study to reported disease 
registries for Shelby County, Tennessee, to determine whether our experience was similar to, better than, or worse than the experience reported in New York City. Shelby County is 
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an urban southern county that includes the City of Memphis, the largest metropolitan area in Tennessee. Shelby County has a population of 940,000+ residents, 52% of which are 
non-Hispanic Black residents. 
Methods: The initial study population included 1,184 people diagnosed with either Primary or Secondary Syphilis from 2005-2014 inclusive. After eliminating duplicate 
reports, 1,020 unique Syphilis patients were matched against the Enhanced HIV/AIDS Reporting System (eHARS) used to track HIV Disease and AIDS diagnoses in the United 
States, maintained by the Centers for Disease Control and Prevention and State Health Departments. Data and statistical analysis was conducted in SAS, including descriptive 
epidemiology, HIV Free survival estimation, adjusted hazard ratio analysis, odds ratio analysis and assessment of interaction effects. Data were represented graphically and in 
tabular form with estimate values and calculated 95% confidence intervals.
Results: Overall, 54 of 1,021 or 5% of P&S patients were subsequently diagnosed HIV+ in the study population, findings that initially appeared consistent with the New York City 
experience. For specific subpopulations, however, the risk of developing subsequent HIV disease was greater. For MSM, the overall risk of subsequent HIV infection was 1:16 or 
6.25%, and for Black MSM the risk of subsequent HIV Disease diagnosis was 1:8 or 12.5% within 30 months. 50% of male P&S Syphilis patients who later tested HIV+ did so within 
24 months.  HIV Free survival times were less for P&S patients > 35 years old at the age of Syphilis diagnosis (1.3 years compared with 2.1 years HIV Free for < 35 year old patients).
Conclusions: HIV negative patients diagnosed with P&S Syphilis are at extremely high risk to subsequently be diagnosed with HIV Disease. Particularly for Black MSM, the risk may 
exceed 10% that they will become infected within 24 months. HIV-, Syphilis + MSM must be offered pre-exposure prophylaxis and other interventions to lower their risk of HIV.

930  Behavioral Differences Between Young and Older Black Men Who Have Sex With Men 
Teresa Finlayson; William L. Jeffries; Kristen Hess; Alexandra Balaji; Gabriela Paz-Bailey; for the NHBS Study Group  
CDC, Atlanta, GA, USA 
Background: In the United States, black men who have sex with men (BMSM) are disproportionately affected by HIV. Among BMSM, HIV incidence is highest and increasing in 
those younger than 25 years old. The aim of this study was to identify behavioral and service utilization differences between young and older BMSM to help explain the higher and 
increasing incidence among the younger group.
Methods: We used data from the 2011 National HIV Behavioral Surveillance System MSM cycle. The analysis was limited to BMSM aged 18-44 years. We compared selected 
characteristics between young BMSM (aged 18-24 years) and older BMSM (aged 25-44 years) using chi-square tests, stratified by self-reported (SR) HIV status. Variables associated 
with age in bivariate analyses were analyzed as outcomes using separate log-linked Poisson regression models with generalized estimating equations to estimate adjusted 
prevalence ratios (aPR) and 95% confidence intervals. Models were adjusted for potential confounders and clustered on recruitment event.
Results: Of 1,876 BMSM interviewed, 43% (n=802) were 18-24 years old and 57% (n=1,074) were older. HIV prevalence was 21% among young men and 32% among older men 
(p=<0.01). The percent with HIV who were unaware of their infection was 56% among young men and 47% among older men (p=0.04). Among SR HIV-negative BMSM (including 
some who were infected), young men were more likely to know their last sex partner for <1 year (aPR 1.14, 1.07-1.22) and have a black partner (aPR 1.14, 1.07-1.22) or report 
receptive sex (aPR 1.21, 1.08-1.36) at last sex with a man. Few SR HIV-negative BMSM had taken pre-exposure prophylaxis (PrEP) (1%, n=13) and many did not know their last 
partner’s HIV status (42%, n=671); these factors were not associated with age. Among SR HIV-positive BMSM, young men were less likely to be on antiretroviral therapy (ART) (aPR 
0.67, 0.51-0.89) and more likely to have a black partner at last sex with a man (aPR 1.16, 1.03-1.29).
Conclusions: Among HIV-negative BMSM, younger men are more likely than older men to engage in sexual behaviors with higher risks for infection and have black sex partners, a 
partner pool with potentially high HIV prevalence. Among HIV-positive BMSM, young men are less likely to be on ART. These differences may contribute to increasing HIV incidence 
among young BMSM. Increasing awareness of acquisition risks associated with different sexual behaviors and of effective interventions like ART and PrEP may help reduce HIV 
incidence in young BMSM.

931  Association Between Family Environment and HIV-Related Risk Behavior Among Young MSM 
Alexandra Balaji1; Gabriela Paz-Bailey1; Lina Nerlander1; Cyprian Wejnert1; Justin Smith1; Michael Newcomb2; Brian Mustanski2; Kathleen Brady3; Sarah L. Braunstein4; Teresa 
Finlayson1  
1CDC, Atlanta, GA, USA; 2Northwestern Univ, Feinberg Sch of Med, Chicago, IL, USA; 3Philadelphia Dept of PH, Philadelphia, PA, USA; 4New York City DHMH, Queens, NY, USA 
Background: HIV incidence estimates suggest that young men who have sex with men (YMSM) are increasingly affected by HIV. Given that high levels of social support have been 
associated with safer behaviors, we evaluated the association between measures of family environment and HIV-related sexual risk behaviors among YMSM 13 to 18 years of age.
Methods: We examined data from the National HIV Behavioral Surveillance System among YMSM in three cities (Chicago; New York City; Philadelphia). YMSM ages 13 to 18 
years (y) were recruited for interview and HIV testing. We used separate GEE models with a robust error variance procedure to estimate adjusted prevalence ratios (aPR) and 95% 
confidence intervals (CI) for the associations between measures of family environment (currently living with parents vs. other living arrangements, ever kicked out of the house or 
run away, perceived family support scale, out to mother, out to father) and engagement in each of three sexual risk behaviors as outcomes: condomless anal sex in past 12 months 
(CAS), ≥ 4 male oral or anal sex partners in past 12 months, and vaginal or anal sex before 13y. Models were adjusted for age, race/ethnicity, and city.
Results: Of 278 YMSM, 79% ever had oral or anal sex with a male, 41% had CAS, 32% reported ≥ 4 partners, and 23% had vaginal or anal sex before 13y. Multivariable analyses 
revealed that positive family environment factors were associated with a lower prevalence of all three risk behaviors. YMSM who lived with parents were less likely to report CAS 
(aPR 0.64, CI 0.47-0.86), ≥ 4 partners (0.45, 0.32-0.64), and sex before 13y (0.60, 0.41-0.89). Those who had never been kicked out were less likely to report CAS (0.69, 0.53-0.90), 
≥ 4 partners (0.49, 0.35-0.69), and sex before 13y (0.69, CI 0.49-0.97). Higher perceived family support was associated with a lower likelihood of reporting sex before 13y (0.92, 
0.88-0.96). Being out to one’s mother or father was associated with a lower likelihood of CAS [(0.59, 0.38-0.90) / (0.72, 0.53-0.98)] and ≥ 4 partners [(0.35, CI 0.18-0.66) / (0.61, CI 
0.42-0.89)].
Conclusions: These findings suggests that for YMSM, a stable and supportive family environment may serve as a protective factor against engaging in HIV-related risk behaviors. 
Interventions that build upon these protective factors and promote acceptance within the families of YMSM may play an important role in comprehensive HIV prevention efforts 
for this population.

932  STIs and Predictive Sexual Risk Behaviors Among HIV+ Military Cohort Members 
Grace E. Macalino1; Morgan Byrne1; Anuradha Ganesan2; Robert Deiss3; Jason Okulicz4; Tahaniyat Lalani2; Brian Agan1  
1Infectious Disease Clinical Rsr Prog, Rockville, MD, USA; 2Uniformed Services Univ of the Hlth Scis, Bethesda, MD, USA; 3Infectious Disease Clinical Rsr Prog, San Diego, CA, USA; 4San Antonio 
Military Med Cntr, San Antonio, TX, USA 
Background: HIV+ individuals often continue to engage in behaviors that put them at risk for STIs. We have shown that STI incidence occurs within the U.S. Military HIV Natural 
History Study (NHS), a cohort of HIV+ active duty members and beneficiaries, Prior to the repeal of Don’t Ask Don’t Tell (DADT), very little sexual risk behavior data were available 
from military populations. A risk behavior survey was recently implemented to begin to identify individual risk to ultimately target for prevention.  We were interested in 
identifying associations between sexual behaviors and STIs.
Methods: All NHS participants are screened for STIs every six months. From 9/2014-2/2015, participants were administered a tablet-based CASI survey on sexual risk 
behaviors, with the option to respond “prefer not to answer” (PNA) on each question. Incident STIs (chlamydia, gonorrhea, HBV, HSV2, and syphilis) were defined as a negative 
followed by a positive test within one year of their survey.
Results: 1349 NHS participants completed the risk survey, 93.62% male, 39%% white, 44% African-American, 17% Hispanic/Other, 37% active duty, 32% married, median 11 
yrs from HIV (IQR 3.8-21), CD4 656 cells/mm3, VL 1.3  log10 at survey. 76% of men reported ever engaging in MSM behavior (6% PNA), 88% at last sexual encounter (5.6% PNA). 
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247 (18%) had an incident STI. Being single, African American, active duty, carrying a condom, inconsistent condom use, and having a male or non-steady partner at last sexual 
encounter were significant on univariate analyses, while alcohol use and alcohol consumption were not. In multivariate analyses, STI risk increased with number of sex partners 
(p=0.001), history of sex with a man (OR 4.3 and 6.0 for PNA, p<0.01) and the odds of getting an STI increased as self-perceived risk increased (low, med/high, unsure) compared 
to no risk (ORs: 3.4, 4.4, 8.9, respectively, all p<0.001). Age and race remained significant. In a separate model, condom use, number of new sex partners and non-steady last sex 
partner were all independently associated with perceived risk.
Conclusions: MSM behavior among those with HIV is higher than previously reported in a military setting. While we know that STIs continue to occur in our population (18%), not 
all risk behaviors were predictive of incident STIs. Further research to understand correlates beyond individual risk such as social networks are warranted. STI prevention efforts 
should focus on condom use and new partners as opposed to perceived risk.

933  Intentional HIV Seroadaptive Behavior Patterns Among Seattle MSM, 2008-2014 
Sara N. Glick1; Richard Burt2; Christine Khosropour1; Hanne Thiede3  
1Univ of Washington, Seattle, WA, USA; 2PH, Seattle & King County, Seattle, WA, USA; 3PH, Seattle & King County (retired), Seattle, WA, USA 
Background: Seroadaptive behaviors are an HIV risk reduction strategy practiced by men who have sex with men (MSM) and include serosorting and modifying sexual behavior 
on the basis of viral load among HIV-infected MSM. Most previous estimates have measured serosorting behaviors without assessing whether they are a product of intentionality.
Methods: We evaluated intentional seroadaptive behaviors among MSM using serial cross-sectional data from the 2008, 2011, and 2014 MSM cycles of the Seattle-area National 
HIV Behavioral Surveillance system (N=1,242). MSM were recruited using venue-based sampling. Local questions asked about intentional seroadaptive behaviors in the last 
year including condomless anal sex (CAS) due to knowledge of concordance with a partner’s HIV status (intentional serosorting), HIV-concordant CAS at last sexual encounter 
(serosorting proxy), and CAS due to undetectable viral load among HIV-infected MSM (intentional viral load sorting). We also asked about a decision to refrain from CAS due to 
knowledge of a partner’s HIV status. We stratified findings by self-reported HIV status and assessed differences in behaviors over time. We used multivariable logistic regression to 
identify factors differentiating MSM reporting seroadaptive behaviors from other MSM.
Results: Self-reported HIV prevalence was 17%. Intentional serosorting in the last year was reported by 64% of HIV-infected MSM and 48% of HIV-uninfected MSM. Among 
HIV-infected MSM, STD diagnosis in the last year was associated with intentional serosorting (aOR=3.9, 95% CI: 1.3-12.0). Not having sex due to knowledge of a partner’s HIV status 
was reported by 21% of HIV-uninfected and 24% of HIV-infected MSM. There was no evidence of differences in intentional concordant CAS over time (Table). There was a significant 
increase in concordant CAS at last sex among HIV-uninfected MSM only. There was no significant change in intentional viral load sorting.  Among HIV-infected MSM, 27% engaged 
in intentional viral load sorting in the last year, and this was associated with age (aOR=0.94 per year, 95% CI: 0.89-1.00), ≥10 male sex partners (aOR=4.2, 95% CI: 1.5-11.5), and 
methamphetamine use (aOR=0.3, 95% CI: 0.1-1.0).
Conclusions: Intentional seroadaptive behaviors among Seattle MSM were common and stable from 2008-2014, and among younger MSM, viral load sorting is an emerging 
seroadaptive behavior. Assessing intentionality of serosorting resulted in a different temporal pattern than a measure based solely on reported behavior.

 

934  Determinants of HIV Transmission Risk Among HIV-Infected Persons Engaged in Care 
Charitha Gowda1; Dagan Coppock1; Cristina E. Brickman2; Pamela A. Shaw1; Robert Gross3  
1Univ of Pennsylvania, Philadelphia, PA, USA; 2Univ of California San Francisco, San Francisco, CA, USA; 3Univ of Pennsylvania Perelman Sch of Med, Philadelphia, PA, USA 
Background: HIV incidence in the US has not decreased over the past decade likely due to the inability of prevention efforts to reach those at risk of HIV transmission and 
acquisition.  HIV-infected persons in medical care represent an accessible group in whom preventive efforts can have maximal success. We sought to identify factors associated 
with HIV transmission among HIV-infected persons engaged in care, including younger age, alcohol or illicit drug use, depression, low socioeconomic status, less education, and 
men who have sex with men (MSM).
Methods: We used data from the University of Pennsylvania Center for AIDS Research Clinical Core Cohort to examine factors associated with HIV transmission risk. For each 
visit, HIV transmission risk was based on the presence of both HIV viremia >1500 copies/mL and reported unprotected sexual activity. We calculated the proportion at risk for HIV 
transmission and explored the incidence of changing HIV transmission risk within person over time.  We used multivariable mixed effects logistic regression models to estimate the 
association between HIV transmission risk and our hypothesized risk factors, with random intercepts to account for the correlation between multiple study visits per person.
Results: From 2/28/2007 to 5/28/2015, 1,883 HIV-infected persons contributed a median (IQR) of 3 study visits (2 – 5) for a total of 4,582 visits. Median time between consecutive 
visits was 11.6 months (7.3 – 17.8). 174 (9.2%) individuals were at risk for HIV transmission during at least once during the period, with 27 (1.4%) having multiple at risk intervals. In 
addition, 114 (6.0%) individuals changed HIV transmission risk state over time, of which 23 (20%) underwent multiple shifts. Factors associated with HIV transmission risk included 
younger age (OR [95% CI] per 10-year decrease=2.06 [1.65, 2.47]), illicit drug use (OR=2.40 [1.56, 3.68], depression (OR=1.99 [1.29, 3.06]), and education < 12th grade (OR=1.87 
[1.08, 3.25]). Alcohol use, sexual orientation and gender were not predictive of HIV transmission risk.
Conclusions: Nearly 1 in 10 HIV-infected individuals engaged in care were at risk of transmitting HIV during the study period due to concomitant uncontrolled HIV infection and 
high risk sexual behavior. Behavioral interventions to decrease HIV transmission need to focus on patients in care who are younger, less educated, depressed, and actively using 
illicit drugs.
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935  Food Insecurity Is Associated With HIV Serostatus and Sexually Transmitted Infections 
Kartika Palar1; Barbara Laraia2; Alexander C. Tsai3; Mallory Johnson1; Sheri Weiser1  
1Univ of California San Francisco, San Francisco, CA, USA; 2Univ of California Berkeley, Berkeley, CA, USA; 3Massachusetts General Hosp, Boston, MA, USA 
Background: Food insecurity is associated with HIV risk behavior in multiple studies, suggesting a link to HIV acquisition. Yet no population-level studies have examined the 
association between food insecurity, HIV risk factors, and prevalent HIV among men, the group representing the majority of HIV diagnoses in the United States. We hypothesized 
that food insecurity would be associated with HIV seropositivity and increased prevalence of HIV risk factors including STIs and illicit drug use in this population.
Methods: We conducted cross-sectional analyses using 14 years of data from the National Health and Nutrition Examination Survey (NHANES) 1999-2012, a nationally 
representative survey of the civilian non-institutionalized population of the United States. Household food security was measured using the validated 18-item Household Food 
Security Survey module. The primary outcome was HIV serostatus. Secondary outcomes were measures of HIV risk, including herpes simplex virus 2 (HSV-2) serostatus, self-
reported STIs (genital warts, gonorrhea or chlamydia), and recent illicit drug use. HIV and HSV-2 serostatus were based on blood tests conducted as part of NHANES.  Analyses were 
adjusted for age, race/ethnicity, relationship status, household size, poverty-income ratio, education, smoking, and heavy drinking, and utilized appropriate design weights and 
complex survey commands to estimate nationally-representative associations. 
Results: We analyzed data for 9150 men representing 61 million individuals in the US. Unadjusted prevalence of HIV was 1.5% among food insecure men, compared to 0.4% 
among food secure men (p<0.001). In adjusted models, food insecure men had over 2 times higher odds of HIV infection compared to food secure men (adjusted odds ratio 
(AOR)=2.09; 95% CI 1.05-4.13; p<0.05). Food insecurity was also significantly associated with 1.29 higher adjusted odds of HSV-2 seropositivity (95% CI 1.05 - 1.59; p<0.05), 
1.55 higher adjusted odds of self-reported STIs (95% CI 1.08 - 2.21; p<0.05), and 1.63 higher adjusted odds of illicit drug use (95% CI 1.19 - 2.24; p<0.01). Results were robust to 
sensitivity analyses restricting analyses to lower income men.
Conclusions: Food insecurity is associated with prevalent HIV, STIs and illicit drug use among men in the United States, and should be addressed as part of structural approaches 
to HIV prevention among men. Further research is needed to establish whether and through what mechanisms improved food security may help prevent new HIV infections.

 

936  Impact of Male Partners and Schooling on HIV Risk Among South African Girls: HPTN 068 
Audrey Pettifor1; Jing Wang2; Amanda Selin1; James P. Hughes3; Catherine MacPhail4; Xavier Gomez-Olive5; Ryan Wagner5; Estelle Piwowar-Manning6; Kathleen Kahn5  
1Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA; 2SCHARP, Fred Hutchinson Cancer Rsr Cntr, Seattle, WA, USA; 3Univ of Washington, Seattle, WA, USA; 4Univ of New England, 
Armidale, Australia; 5Med Rsr Council/Wits Rural PH and Health Transition Unit, Johannesburg, South Africa; 6Johns Hopkins Univ Sch of Med, Baltimore, MD, USA 
Background: Despite the high HIV risk faced by young women in Sub-Saharan Africa, there is limited data examining factors associated with HIV incidence in this population, 
something that is necessary for effective prevention programming.
Methods: HPTN 068 was a phase III individually randomized trial to assess the impact of a conditional cash transfer on the acquisition of HIV among young South African women. 
The intervention was conducted from April 2011 to March 2015. Participants enrolled in the study were aged 13-20, in high school, not married or pregnant, and resident in the 
Agincourt Health and Socio-Demographic Surveillance System (AHDSS) site, in rural Mpumalanga. Participants were seen at baseline, then annually for up to three follow-up visits, 
where HIV and HSV-2 testing were conducted and an interview was completed using Audio Computer Assisted Self Interviewing (ACASI). Participants were tested for HIV infection 
using two HIV rapid tests with Western blot confirmation. The proportional hazards regression model with time varying explanatory variable was used to examine the effect of 
specified exposures on HIV incidence (SAS version 9.4).
Results: 2328 HIV negative young women at baseline who had at least one follow up visit comprised the main analytic sample. 107 incident HIV infections were identified during 
the study resulting in an incidence of 1.8%.  After adjusting for age at baseline, attending school <80% of school days/month, having a male partner who was 5 or more years 
older, and engaging in transactional sex were significantly associated with HIV incidence (See Table 1). Permanent school drop out and reporting more than one sex partner in 
the past 12 months were marginally significant with regard to increased risk of HIV acquisition. Experiencing intimate partner violence, unprotected sex in the past 3 months and 
becoming pregnant in the past 12 months were not associated with HIV incidence.
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Conclusions: Older partners, engagement in transactional sex and <80% school attendance/month significantly increased the risk of HIV acquisition among this cohort of young 
South African women. These findings confirm the importance of keeping girls in secondary school but also focusing on reducing transactional sex and older partners to prevent 
new HIV infections.

 

937  Correlates of HIV in Large Population Surveys: A Comprehensive HIV Association Study 
Eran Bendavid1; Chirag Patel2; Jay Bhattacharya1 
1Stanford Univ, Stanford, CA, USA; 2Harvard Univ, Boston, MA, USA 
Background: Identification of at-risk individuals is a major challenge for global HIV public health goals such as “90-90-90” (90% testing, 90% on treatment, and 90% virally 
suppressed).  We develop a new method for identifying HIV risk factors based on big data approaches, and show an application using nationally representative HIV survey in 
Zambia.
Methods: We develop generalizable methods for simultaneously exploring the association of very many correlates of HIV infection status.  We use Zambia’s 2013-2014 
Demographic and Health Survey, a nationally representative survey that included an HIV test, as the main source of data.  Each individual’s HIV status was tested against 699 
indicators derived from the surveys.  All indicators with at least 90% completion rate were used.  We split the data into a training and testing datasets, and accepted variables with 
Bonferroni-adjusted association either dataset (p<7x10-9 in our data) and p<0.05 in the other dataset.  We then tested the explanatory power of the novel models to estimate the 
discrimination between true positive and false positive cases.
Results: We analyzed data on 14,719 women between 15 and 49 years old with HIV prevalence of 13.1%.  After survey weighting and Bonferroni adjustments, we identified 
26 indicators that were strongly associated with HIV infection.  In addition to familiar risk factors such as residence in rural areas and age, self-identifying as widowed (OR 9.6, 
p<1x10-47) or divorced (OR 3.9, p<1x10-22), working in a service job (OR 3.4, p<1x10-10), and drinking alcohol (OR 2.0, p<1x10-15) were strong positive risk factors. Protective 
associations included currently breastfeeding (OR=0.4, p<1x10-27), and living in households with larger number of residents (OR 0.7 for each additional person, p<1x10-15).  In a 
predictive model, the identified associations were more likely to yield true positive rather than false positive predictions.
Conclusions: We develop a new approach for high-dimensional association studies of HIV risk in household surveys.  We identify under-recognized risk factors for HIV in Zambia, 
including being a widow and drinking alcohol.  This approach could be expanded to improve risk identification throughout sub-Saharan Africa.
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Figure 1: Associated HIV risk factors above the Bonferroni threshold (out of 699) 
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938  When to Start Antiretroviral Therapy in HIV-Positive Persons Aged Over 50 Years 
Sara Lodi; for the HIV-CAUSAL Collaboration
Harvard Sch of PH, Boston, MA, USA 
Background: The START randomized controlled trial has shown that early initiation of combined antiretroviral therapy (cART) reduces the risk of serious AIDS and non-AIDS 
events in HIV-positive individuals. However, since the individuals included in START were relatively young and the number of deaths was low, it is unknown whether early initiation 
reduces mortality in older HIV-positive individuals. While earlier cART initiation may help decrease mortality associated with non-AIDS comorbidities, it might complicate clinical 
management because of polypharmacy and drug interactions. Our objective is to compare the risk of mortality in ART-naive and AIDS-free individuals aged≥50 years under i) 
immediate initiation and ii) initiation at AIDS or CD4 count <350 cells/mm3. 
Methods: We used data from the HIV-CAUSAL Collaboration of 12 HIV cohorts from Europe and the US. We included ART-naïve and AIDS-free individuals who were enrolled after 
1999 with age≥50 years. Follow-up started at enrolment and ended at the earliest of death, 12 months with no laboratory measurement, or administrative censoring. We applied 
the parametric g-formula, a generalisation of standardisation, to estimate the 7-year risk of all-cause and non AIDS-related mortality under each cART initiation strategy. Estimates 
were adjusted for time-varying CD4 count, HIV-RNA and AIDS, and for baseline characteristics (calendar period, risk group, gender, geographical origin, and cohort). To interpret 
these results, the same analyses were conducted on individuals in 
age groups 18-34 and 35-49 years at enrolment. Standard errors were 
computed using 200 bootstrap repetitions.
Results: Of 9,837 eligible individuals with age≥50 at enrolment (84% 
men), 73% initiated cART during follow-up. Median [interquantile 
range (IQR)] age at baseline was 54 [51,59] years. Median [IQR] CD4 
count at baseline and at cART initiation were 365 [209,532] and 258 
[164,350] cells/mm3, respectively. During a median [IQR] follow-up 
of 37 [18,68] months, we identified 1085 deaths of which 468 were 
non AIDS-defining. The 7-year risk of all-cause and non AIDS-defining 
mortality for initiation with CD4<350 cells/mm3 was lower compared 
with immediate initiation in individuals with age≥50 years (Table). 
There was a trend for increase benefit of early initiation with older age. 
Conclusions: Earlier initiation might be effective in reducing all-cause 
and non AIDS-related mortality in AIDS-free patients with age≥50 
years. Earlier initiation should be prioritised in older patients. 

 

939  Changes in Markers of T-Cell Senescence and Exhaustion With HIV Therapy 
Theodoros Kelesidis1; Carlee B. Moser2; James H. Stein3; Todd T. Brown4; Thuy T. Tran2; Heather J. Ribaudo2; Michael Dube5; Robert Murphy6; Otto Yang1; Judith S. Currier1; Grace A. 
McComsey7  
1David Geffen Sch of Med at Univ of California Los Angeles, Los Angeles, CA, USA; 2Harvard Sch of PH, Boston, MA, USA; 3Univ of Wisconsin-Madison, Madison, WI, USA; 4Johns Hopkins Univ, 
Baltimore, MD, USA; 5Keck Sch of Med at the Univ of Southern California, Los Angeles, CA, USA; 6Northwestern Univ, Feinberg Sch of Med, Chicago, IL, USA; 7Case Western Reserve Univ, 
Cleveland, OH, USA 
Background: Residual immune activation and immunosenescence may contribute 
to chronic comorbidities in treated HIV-1 infection. It is unclear whether the integrase 
inhibitor, raltegravir (RAL), which has increased penetration into the gastrointestinal and 
lymphoid tissues, affects immunosenescence and T cell exhaustion to a greater extent than 
ritonavir boosted protease inhibitors (PIs).
Methods: A5260s is a substudy of a large prospective, randomized multicenter clinical trial 
that included HIV-1 infected treatment-naïve participants randomized to receive tenofovir 
disoproxil fumarate-emtricitabine (TDF/FTC) plus: atazanavir/ritonavir (ATV/r), darunavir/
ritonavir (DRV/r), or RAL. Analyses include 234 participants (71% of all A5260s participants) 
who achieved and maintained plasma HIV-1 RNA <50 copies/ml by week 24. Blood cellular 
markers of immunosenescence and exhaustion of both CD4+ and CD8+ T cell subsets 
included: %CD28-CD57+, %CD28-CD57+ PD1+ and % PD1+. Changes from baseline were 
examined at earlier (24 weeks) and later (96 weeks) time points as fold change and 95% 
confidence intervals. Pairwise treatment group comparisons used Wilcoxon rank-sum tests 
with p-values adjusted with false discovery rate control. 
Results: Sustained declines over time were evident in all treatment groups for all CD4+ T 
cell markers of immunosenescence and exhaustion, with no apparent differences between 
treatment groups. Markers of CD8+ T cell exhaustion (but not immunosenescence) declined 
over time in all groups, without major differences between groups.
Conclusions: In this prospective randomized clinical trial of initially ART-naïve individuals 
initiating successful ART regimens of TDF/FTC with RAL, ATV/r or DRV/r, we did not find 
between groups differences in measured markers of T cell senescence or exhaustion after 
96 weeks of ART. Despite successful ART therapy, markers of CD8+ T cell immunosenescence 
did not decrease by 96 weeks.  These data support further the accumulating evidence of 
incomplete reversal of immune activation and senescence in the setting of current effective 
ART compared to ART naïve HIV-1 infected
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940  Should NNRTIs Remain As the First-Line Therapy Choice in Resource-Limited Settings? 
Viviane D. Lima1; Mark W. Hull1; David McVera2; P. Richard Harrigan1; William Chau1; Julio Montaner1  
1BC Cntr for Excellence in HIV/AIDS, Vancouver, BC, Canada; 2Univ of British Columbia, Vancouver, BC, Canada 
Background: In many resource-limited settings, treatment failure is usually diagnosed clinically or immunologically. As such, there is a high likelihood that patients will stay 
on a failing regimen for a long period of time, with increased risk for resistance. In this study, we compared the long-term effectiveness of non-nucleoside reverse transcriptase 
inhibitors (NNRTIs) and boosted protease inhibitors (bPIs) among patients remaining on their initial failing regimens. 
Methods: We followed prospectively 3925 ART-naïve patients who started on regimens containing either NNRTIs (N=1963, 50%) or boosted protease inhibitors (bPIs) (N=1962; 
50%) from January 1, 2000 until June 30, 2013 in British Columbia, Canada (Figure). At six months, we assessed whether patients virologically failed therapy (a viral load >50 
copies/mL), and we classified these patients as those who failed with a viral load ≤500 versus >500 copies/mL. We then followed these patients for 12 months and calculated their 
probability of achieving subsequent viral suppression (two consecutive viral loads <50 copies/mL) and of developing drug resistance to any ART class. These probabilities were 
adjusted for fixed and time-varying factors, including ART adherence. Patients did not change regimen during the study period.
Results: At six months, the virologic failure rate of those on NNRTI and bPI was, respectively, 15.5 and 23.0 cases per 100 person-years. Patients on NNRTI-based regimens who 
failed therapy with a viral load ≤500 copies/mL had a 16% higher probability of achieving subsequent suppression at 12 months than those on bPI (0.81 (Q1-Q3 0.70-0.87) versus 
0.70 (0.64-0.74)). However, if patients on NNRTI-based regimens failed therapy with a viral load >500 copies/mL, they had a 30% lower probability of suppressing at 12 months 
than those on bPI (0.31 (0.31-0.56) versus 0.44 (0.41-0.50)). In terms of resistance, those who failed on NNRTI performed worse than bPI in all scenarios, especially if they failed with 
a viral load >500 copies/mL. 
Conclusions: Our results showed that patients who failed with a high viral load and continued on their first-line NNRTI regimen, in comparison to those on bPI, had a lower 
probability of subsequently achieving viral suppression. These patients had a higher chance of acquiring drug resistance in all scenarios. Thus, if NNRTI continues to be the preferred 
choice for first-line therapy, these results highlight the importance of improving access to regular virologic monitoring of these patients.

 

941  Lower Mortality Among Patients Starting ART From 2008 to 2010 Than Earlier in the ART Era 
Adam Trickey1; Margaret May1; Julia Del Amo2; Niels Obel3; Heidi M. Crane4; Sophie Abgrall5; Colette Smith6; Suzanne Ingle1; Jonathan Sterne1; for the Antiretroviral Therapy Cohort 
Collaboration  
1Univ of Bristol, Bristol, UK; 2Inst de Salud Carlos III, Madrid, Spain; 3Copenhagen Univ Hosp, Rigshospitalet, Copenhagen, Denmark; 4Univ of Washington, Seattle, WA, USA; 5Univ Hosp 
Antoine-Béclère, Clamart, France; 6Univ Coll London, London, UK 
Background: Antiretroviral drugs available at the beginning of the ART era were inferior (in terms of both toxicity and efficacy) compared with those recommended in current 
guidelines. Other aspects of health care for HIV-1 positive patients have also improved since 1996. The implications of these changes for survival after starting ART are unclear.
Methods: We analysed all-cause and cause-specific mortality in previously ART-naïve adults from 19 European and North American cohorts contributing to the ART Cohort 
Collaboration (ART-CC) who started triple ART between 1996 and 2010 and had at least 3 years potential follow up. We used Cox models, stratified by cohort, to estimate adjusted 
(for age, sex, AIDS diagnosis, IDU risk group, CD4 count and HIV-1 RNA at start of ART) hazard ratios (HR) for calendar period of starting ART (2000-03, 2004-07, 2008-10 compared 
with 1996-99) during (1) the 1st year and (2) the 2nd and 3rd years of ART. 
Results: Of 88,504 eligible patients, 2,106 died during the 1st year and 2,302 during the 2nd and 3rd years of ART. One-year all-cause mortality was notably lower among patients 
starting ART in 2008-10 than in previous years [adjusted HR (aHR) 0.70 (95% CI 0.60-0.82) compared with 1996-9] (see table). Declines in 2 and 3 year all-cause mortality were 
even more marked [aHR 0.47 (95% CI 0.40-0.55)]. Improvements were similar in men and women and consistent across Europe and North America. Trends in 2 and 3 year mortality 
were consistent across most subgroups and were partially explained by response to ART [HR for 2008-10 vs 1996-9 additionally adjusting for 12 month CD4 count and viral load 
0.75 (0.63, 0.90)]. Rates of AIDS [aHR 0.63 (95% CI 0.49, 0.82) for 2008-10 vs 1996-9], suicides, accidents and overdoses [aHR 0.47 (95% CI 0.22, 0.99)] and cardiovascular [aHR 0.21 
(95% CI 0.06, 0.73)] mortality were lower during the 1st year of ART. Rates of all specific causes of death examined were lower in the 2nd and 3rd years of follow-up for those starting 
2008-10 vs 1996-99. Overall life-expectancy at age 35 improved by nearly 10 years between 1996-99 and 2008-10.
Conclusions: Marked improvements in survival during the first 3 years of ART likely reflect availability of better antiretrovirals, more options for patients who develop resistance, 
and improvements in health care for HIV-positive patients. Prognostic models should be updated to account for these improvements.
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942  Impact of Each Month Delay in Initiation on the Effect of 1 Year of ART on CD4 Count 
Shu Yang1; Susan J. Little2; Davey M. Smith2; Victor De Gruttola1; Judith Lok1  
1Harvard Sch of PH, Boston, MA, USA; 2Univ of California San Diego, San Diego, CA, USA 
Background: START results demonstrate that earlier antiretroviral treatment (ART) benefits HIV-infected individuals. We assess the impact of time from infection to  starting ART 
on one-year ART effects using data from the observational prospective Acute Infection Early Disease Research Program (AIEDRP) . Challenges arise from confounding by indication 
(e.g., time from infection to initiation of ART may depend on disease state). 
Methods: AIEDRP data, which provide well-characterized estimated dates of infection (EDI), permit estimation of the dependence of change in CD4 counts after one year of ART on 
the time from EDI to initiation. We considered treatment initiation times within one year of EDI and investigated the effect of a year of ART in two ways: ignoring ART interruptions, 
and censoring patients who interrupted ART for more than 21 days.  We used doubly robust estimation of Coarse Structural Nested Mean Models to adjust for baseline and time-
varying confounders to eliminate selection bias likely to be present in a longitudinal observational study. 
Results: We included 1696 patients; 36.7% and 24.5% initiated ART during the acute and early phases respectively, and 38.8% did not initiate ART during follow-up. We modeled 
the expected CD4 count increase due to one-year ART as a linear function of time from EDI to ART initiation, given pre-treatment covariates. The results were presented in Table 1. 
These findings show a benefit of earlier ART initiation—particularly if there is no interruption in the first year of therapy; for example, starting 6 months earlier would lead to an 
expected added improvement in CD4 counts of 45.6 cells/μl after a year of therapy. These findings support those from Le et al (NEJM 2013), based on the same data but analyzed 
using different methods.
Conclusions: Earlier initiation of ART during acute and early infection improves the CD4 count gain associated with one year of uninterrupted ART, emphasizing the importance of 
early detection of HIV infection and subsequent therapy. The new causal methods permit estimation of quantities that may be clinically relevant—the cost of each month of delay 
in ART initiation on CD4 response to therapy—that require sophisticated methods for adjustment for confounding by indication.

 

943  Outcomes on CART in France According to Geographic Origin, Sex, and Transmission Group 
Laure-Amélie de Monteynard1; Jacques Gilquin2; Juliette Pavie3; Jean-Luc Meynard4; Marie-Aude Khuong5; Anne Simon6; Aba Mahamat7; David Rey8; Dominique Costagliola9; 
Sophie Abgrall10  
1Inst Pierre Louis d’Epidémiologie et de Santé Publique (IPLESP) UMR-S 1136, Paris, France; 2Hosp Hôtel Dieu, Paris, France; 3Hosp Européen Georges Pompidou, Paris, France; 4APHP, 
Hosp Saint Antoine, Paris, France; 5Hosp Delafontaine, Paris, France; 6La Pitié Salpêtrière Hosp, Paris, France; 7Cntr Hospier Andrée Rosemon, Cayenne, France; 8Hôpitaux Universitaires de 
Strasbourg, Strasbourg, France; 9Sorbonne Univs, Paris, France; 10Univ Hosp Antoine-Béclère, Clamart, France 
Background: Cohort studies on outcomes after cART initiation according to geographic origin (GO) show conflicting results. We thus aimed to compare biological and clinical 
outcomes on cART in HIV-1-infected individuals in France, according to GO, sex and transmission group.
Methods: Antiretroviral-naïve HIV-1-infected adults enrolled in the FHDH-ANRS CO4 cohort, originating either from France (FRA) or from sub-Saharan Africa or non-French West 
Indies (SSA/NFW), and who started cART between 2006 and 2011 were included. Women initiating cART because of pregnancy were excluded. We assessed 2-year Kaplan-Meier 
(KM) probabilities and adjusted hazard ratios (aHRs) for undetectability (2 consecutive plasma viral loads (pVL) <50 copies/mL) and CD4 cell recovery (2 consecutive CD4 >500/
µL), and 5-year cumulative incidences (CI) and adjusted subdistribution-hazard ratios (aSHRs) for clinical outcome (AIDS-event, serious non-AIDS-event (SNAE) or death) using 
competing risk models taking into account loss to follow-up, according to GO, sex and transmission group. Models were adjusted for demographic, immunovirological data and 
therapeutics at cART initiation (table), plus time-updated undetectability in immunological analysis or plus time-updated undetectability and CD4 increase >50/µL in clinical 
analyses.
Results: Among 9746 individuals, 7297 (74.9%) were native from FRA and 2449 (25.1%) were migrants from SSA/NFW, of whom 1552 (21.3%) and 1350 (55.1%) were women 
respectively. A higher proportion of patients from SSA/NFW (38.1%) than from FRA (27.5%) initiated cART with CD4 <200 cells/µL (p<0.0001). After cART initiation and compared 
to FRA men who have sex with men (MSM), aHRs for undetectability were lower in men whatever their origin and slightly lower in FRA women; aHRs for CD4 cell recovery were 
lower in all groups of patients except for FRA non homosexual men; aSHRs of clinical outcomes (359 individuals with a new-AIDS event mainly in the first 6 months of cART, 1366 
with NSAE, 49 deaths) were higher in men whatever their origin and borderline significant higher in SSA/NFW women. AIDS status, older age and lower CD4 cell count at cART 
initiation had the highest impact on the change between the crude and adjusted SHRs of clinical outcomes.
Conclusions: Although migrants initiated cART at lower CD4 count and had the lowest likelihood of CD4 cell recovery compared to FRA MSM, male sex in non 
homosexuals whatever the geographic origin had a negative impact on undetectability and clinical outcome.
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944  CD4 Cell Response to First-Line cART by HIV Type in European Cohort Collaborations 
Linda Wittkop1; Sophie Matheron2; for the COHERE in EuroCoord and ACHIeV2e Study Team writing committee 
1CHU de Bordeaux, Bordeaux, France; 2Hosp Bichat-Claude Bernard, Paris, France 
Background: CD4 cell recovery following first line combination antiretroviral treatment (cART) is known to be poorer in HIV-2 than in HIV-1 infected patients (Matheron et al AIDS 
2006; Drylewicz et al AIDS 2008) but has not been studied yet in large datasets while adjusting for plasma viral load (pVL) and other characteristics at cART initiation.
Methods: Adult patients from two European multi-cohort collaborations, COHERE (HIV-1) and ACHIeV2e (HIV-2) were included, if they were treatment-naïve and started first 
line cART (NNRTI-containing regimens excluded) from 1997 to 2011, had ≥1 CD4 cell measure before and after start of cART, and a pretreatment pVL. Evolution of CD4 cell count 
was studied using linear mixed models adjusting for pre-treatment pVL, age, sex, geographic origin, HIV transmission route, previous AIDS diagnosis, cART regimen, period of 
cART initiation, and pre-treatment CD4 cell counts. We did several sensitivity analyses considering pVL as a binary variable (with different cut-offs), as a continuous and as a time 
dependent covariable.
Results: We included 159 HIV-2 and 42,735 HIV-1 infected patients with a median age of 46 (IQR): 36; 52) and 37 (IQR: 32; 44) years, respectively. Median pre-treatment CD4 
cell counts/mm3 were 182 (IQR: 83-285) and 224 (IQR: 100-352) in HIV-2 and HIV-1 infected patients, respectively. The median observed CD4 cell counts at 12 months were 276 
(171; 416) in HIV-2 and 382 (244; 550) in HIV-1 infected patients. Adjusted estimated mean CD4 cell increases within the first year of cART were overall significantly lower in HIV-2 
compared to HIV-1 infected patients:  31 CD4 cells/mm3/12 months less (95% CI: 12; 51; P = 0.002).
In sensitivity analyses (Figure) similar differences between HIV-2 and HIV-1 have been found. In stratified analysis, differences in CD4 cell increases for HIV type were not modified 
by the initial cART regimen (interaction test: P=0.93). Patients receiving a boosted lopinavir or darunavir containing cART HIV-2 infected patients had a slower CD4 cell increase 
than HIV-1 infected patients (33 cells/mm3/12 months less (95% CI: 3-62; P=0.03)). 
Conclusions: Poorer CD4 cell increase following first-line cART in HIV-2 infected patients was consistent in all analyses and independent of pre-treatment pVL, as well as of age, 
cART regimen and other covariables adjusted for. Our results are in favour of early treatment of HIV-2 infection and the need to identify the most potent drugs against HIV-2.

 

945  Efficiency (Cost-Effectiveness) of EFV/FTC/TDF vs FTC/RPV/TDF in Naïve Patients 
Jose M. Gatell1; Elisa de Lazzari2; Enrique Redondo3; Jose Mallolas2; Esteban Martinez2; Jordi Blanch2; Maria Martinez-Rebollar2; Jose L. Blanco2; Berta Torres2 
1Hosp Clinic of Barcelona, Barcelona, Spain; 2Hosp Clínic de Barcelona, Barcelona, Spain; 3Gilead Scis, Inc, Madrid, Spain 
Background: FTC/RPV/TDF (EPA) has advantages compared with EFV/FTC/TDF (ATR)  in patients with baseline viral load of less than 105 copies/ml. Yet, a formal cost-effectiveness 
(efficiency) analysis had not been performed so far.
Methods: All HIV antiretroviral naïve patients of a single center who initiated ATR or EPA  and with a minimum of 48 weeks potential follow-up were eligible and followed up to 
censoring date (Dec 2014). Data were prospectively collected in a predefined database. Effectiveness was measured as percentage of patients < 50 copies/ml. at 48 weeks by ITT 
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(Missing or NC=Failure). Costs included the direct cost of antiretrovirals (Spanish official prizes)  plus those related with outpatient visits, hospital admissions and resistance tests 
(local prizes). Efficiency or cost-effectiveness  was the ratio between costs and effectiveness for the base case scenario and for the most (higher 95% CI for effectiveness and lower 
95% CI for cost) and less favorable (lower 95% CI for effectiveness and higher 95% CI for cost)  scenarios as a sensitivity analysis.
Results: 501 patients (329 ATR and 172 EPA) were included. Median age was 35 years, 92% were males, 8% were co-infected with HCV,17% had a CD4+ cell count < 200 and 
23% had viral load >100,000 copies/ml (34% in the ATR group vs 1% in the EPA group; p<0.0001). Median duration of assigned regimen was 3.7 and 1.6 years for the ATR and EPA 
respectively due to late enrollment of EPA patients. Almost all patients  (99%  and 100% in the ATR and EPA arms respectively) completed at least one year of follow-up. Response 
rate  at 48 weeks were 77% and 88% for ATP and EPA  (difference of 9.2%; 95% CI 5.9% to 25.8%; p < 0.0042) respectively. Virological failure and interruptions for tolerance 
problems were 3% and 19% the ATR arm and 2% and 9% in the EPA arm respectively (p<0.001). In the case base scenario cost per responder at 48 weeks (cost-effectiveness or 
efficiency)  was 12,177  euros in the ATR arm and  9,366  euros in the EPA arm (ratio of 0.85 or 15% lower). Similar trends were observed in the less and most favorable scenarios.
Conclusions: The cost per responder at 48 weeks (cost-effectiveness or efficiency) of EPA in naïve patients was 15% lower than ATR mainly driven by a better tolerance. Our data 
supports the recommendation of EPA as opposed to ATR when baseline viral load is below 105 HIV RNA copies/ml of plasma.

946  Correlations of Pre-ART HIV-DNA With Outcome in First-Line Treated ART Patients 
Francesca Ceccherini-Silberstein1; Alessandro Cozzi-Lepri2; Esther Merlini3; Giulia Marchetti4; Maria R. Capobianchi5; Andrea De Luca6; Nicola Gianotti7; Andrea Antinori5; Carlo 
Federico Perno8; Antonella d’Arminio Monforte9; for the ICONA Foundation  
1Univ of Rome Tor Vergata, Rome, Italy; 2Univ Coll London, London, UK; 3Univ of Milan, Milan, Italy; 4Clinic of Infectious Diseases, Univ of Milan, San Paolo Hosp, Milan, Italy; 5Inst Nazionale 
Malattie Infettive “L. Spallanzani”, Rome, Italy; 6Univ of Siena, Siena, Italy; 7San Raffaele Scientific Inst, Milan, Italy; 8Univ of Rome Tor Vergata, Roma, Italy; 9Infectious Diseases Clinic, San 
Paolo Hosp, Univ of Milan, Milan, Italy 
Background: Quantification of HIV-1 DNA reflects the size of viral burden in HIV-1 infected patients (pts).  By using a commercial assay, we aimed to investigate the correlation of 
pre-ART (baseline, BL) HIV DNA with the BL viro-immuno-clinical status and on the viro-immuno-clinical response to ART in pts starting their first regimen.
Methods: HIV+pts of the ICONA cohort, starting 1st-line ART, for whom PBMC or blood sample was stored at BL were analysed. Total HIV-DNA was quantified by using a modified 
version of the Cobas HIV-1 test (Surdo et al 2015). Results were normalized by CD4+ cells nr. Associations between BL DNA levels and pts BL characteristics were evaluated using 
chi-square/signed-rank test and Pearson correlation. In a subset of pts starting “modern” ART (after 2004), standard survival analysis was used to examine the association between 
BL HIV-DNA and pre-defined time to event endpoints: viral load (VL) ≤50 cp/mL, virological rebound defined by a confirmed VL>50 cp/mL after VL≤50 cp/mL, gain in CD4 count 
>200 cells/mm3 after ART and AIDS diagnosis or serious non-AIDS or death. Kaplan-Meier curves and Cox regression models were also used.
Results: We included 607 pts (23% female, 38 yrs median age, median [IQR] CD4 = 288 [144-401], who started ART on median [IQR] = 2010 [2002-2011]. BL median [IQR] HIV-DNA 
and HIV-RNA was 10574 [3208-38218] cp/106 CD4+ and 4.83 [4.31-5.33] log cp/mL, respectively. According to BL HIV-DNA levels (divided in 3 groups: 10-1000 cp/106 CD4+, n=69, 
1000-10000 cp/106 CD4+, n=224, and >10000 cp/106 CD4+, n=314), a strong significant correlation (p<0.001) was observed with BL HIV-RNA (Pearson rho=+0.41), CD4 (-0.48) and 
CD4/CD8 ratio (-0.40) and less strong (p<0.03) with IL-6 (+0.15), sCD14 (+0.11) and CD8 (-0.09). By wk 48, 393/607 (65%) achieved HIV-RNA ≤50 cp/mL (290/395, 73% in patients 
starting ART after 2004). Within this subset, median (95% CI) times to a HIV-RNA ≤50 cp/mL were 7 (4-11) mo in people with 10-1000 HIV-DNA cp/106 CD4+, 8 (5-11) mo in those 
with 1000-10000 cp/106 CD4+ vs. 10 (7-15) mo in those with >10000 cp/106 CD4+ (p=0.0008). Unadjusted and adjusted hazard ratios of the pre-defined outcomes from fitting the 
Cox models are shown in Table.
Conclusions: Pre-ART HIV-DNA content in CD4+ cells strongly correlated with BL viro-immunologic parameters and inflammation markers. BL HIV-DNA was also found to predict 
virological and clinical outcome of 1st-line ART, although not independently of plasma VL and CD4 count. 

 

 
 
Table	  hazard	  ratios	  of	  various	  outcomes	  per	  log10	  106/CD4	  HIV-‐DNA	  higher	  levels	  in	  patients	  
starting	  1st	  line	  ART	  after	  2004	  
	  
	   Hazard	  Ratio	  	  

(95%	  CI)	  
p-‐value	  

Outcomes	  
Unadjusted	  

Adjusted	  
(a)	  

Adjusted	  
(b)	  

Adjusted	  
(c)	  

	   	   	   	   	  
Viral	  load	  ≤50	  
cp/mL	  

0.71	  	  
(0.62,	  0.82)	  

0.73	  	  
(0.63,	  0.85)	  

0.86	  	  
(0.72,	  1.02)	  

0.89	  	  
(0.74,	  1.06)	  

	   P<.001	   P<.001	   P=0.074	   P=0.197	  
CD4	  count	  gain	  
>200	  cells/mm3	  
above	  pre-‐ART	  

1.01	  	  
(0.88,	  1.16)	  

1.00	  	  
(0.86,	  1.16)	  

0.88	  	  
(0.74,	  1.05)	  

0.87	  	  
(0.73,	  1.04)	  

	   P=0.896	   P=0.994	   P=0.156	   P=0.133	  
Viral	  rebound	  >50	  
cp/mL	  

2.14	  	  
(1.41,	  3.25)	  

1.99	  	  
(1.29,	  3.09)	  

1.45	  	  
(0.88,	  2.39)	  

1.23	  	  
(0.71,	  2.12)	  

	   P<.001	   P=0.002	   P=0.142	   P=0.459	  
AIDS,	  serious	  non-‐
AIDS	  and	  death	   2.14	  	  

(1.13,	  4.05)	  
2.08	  	  

(1.00,	  4.33)	  
1.49	  	  

(0.69,	  3.20)	  
1.53	  	  

(0.59,	  3.95)	  

	   P=0.019	   P=0.051	   P=0.309	   P=0.380	  
	  
(a)	  Adjusted	  for	  calendar	  year	  of	  ART	  initiation	  and	  type	  of	  regimen	  started	  
(b)	  Adjusted	  for	  viral	  load	  and	  CD4	  count	  at	  ART	  initiation	  
(c)	  Adjusted	  for	  all	  factors	  in	  footnotes	  a-‐b,	  +	  age,	  smoking,	  HCV	  status,	  IL-‐6	  and	  sCD14.	  	  	  
	  
	   

947  Comparable Viral Decay in Dual and Triple Dolutegravir-Based Antiretroviral Therapy 
Omar G. Sued1; Maria I. Figueroa1; Maria J. Rolon1; Patricia Patterson2; Dannae Brown3; Ana M. Gun4; Michael Aboud5; Kimberley Y. Smith6; Pedro Cahn1  
1Fundación Huésped, Buenos Aires, Argentina; 2Hosp Juan A. Fernández, Buenos Aires, Argentina; 3ViiV Hlthcare, Abbotsford, Australia; 4Centro Medico Huesped, Buenos Aires, Argentina; 
5ViiV Hlthcare, Brentford, UK; 6ViiV Hlthcare, Research Triangle Park, NC, USA 
Background: Drug-sparing strategies have been explored lately, aiming to improve tolerability and adherence, reduce toxicity, and costs.  Two studies have shown non inferiority 
of dual therapy in ARV –naïve HIV-1 infected individuals (NEAT and GARDEL).  The PADDLE study showed that a dual therapy regimen based on dolutegravir plus lamivudine 
(DTG/3TC) induced a rapid viral decay in treatment naïve patients with screening pVL <100K (EACS 2015). Our objective is  to compare differences between plasma viral load (pVL) 
change at each time point  with a dual therapy, DTG/3TC, to triple therapy regimens used in the SPRING-1 (DTG 50 mg +2NRTIs) and SINGLE study (DTG plus abacavir/lamivudine), in 
patients with baseline (BL) pVL < 100,000 copies/mL.
Methods: In PADDLE (n=20), pVL was tested at BL, days 2, 4, 7, 10, weeks 2, 4, 8, 12, 24 and thereafter. In SINGLE (n=280) it was measured at BL, wk 2, 4, 8, 12, 16, 24 and 
thereafter. In SPRING-1 (n=39) pVL was measured at BL, wk 1, 2, 4, 8, 12, 16, 20, 24 and thereafter. Change in pVL vs. baseline was calculated only for time points with data for the 
three studies (Weeks 2, 4, 8, 12 and 24). Effects of time and treatment, was analyzed by two-way ANOVA, followed by Tukey-HSD post-hoc test.
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Results: BL pVL (Mean+SD) was 4.43 (0.50), 4.30 (0.45) and 4.31 (0.52) for PADDLE, SINGLE and SPRING-1 respectively.  Rapid decline in viral load was observed in the three 
regimens. Two-way ANOVA revealed significant effects for treatment (F2,1605=30.3 p<0.001) and time (F4,1605=22.8 p<0.001), without significant interactions. Average effects of 
treatment in PADDLE, SPRING-1 and SINGLE were -2.75±0.45 (Mean ±SD), -2.53±0.49 and -2.61±0.48 log10 respectively. Significant differences were observed between PADDLE 
and SPRING-1 or SINGLE studies (p<0.01 and p<0.05).
The figure shows the viral load change at each time point in the studies (Mean ± Standard error of the mean)
Conclusions: Viral load change was of similar magnitude after a dual therapy regimen DTG/3TC compared to 2 DTG-based triple therapy regimens. These results, albeit 
encouraging, should be interpreted with caution, as the analysis is based on a cross-study comparison of mean values and PADDLE is a small pilot study. Full powered, randomized 
studies are in progress to evaluate DTG/3TC as a valid option for first line therapy.

 

948  Unexpectedly High Rate of Intolerance for Dolutegravir in Real-Life Setting 
Guido van den Berk; Josephine Oryszczyn; Willem Blok; Narda van der Meche; Rosa Regez; Daoud Ait Moha; Kees Brinkman  
OLVG Hosp, Amsterdam, Netherlands 
Background: Integrase inhibitors are now preferred antiretrovirals in first line cART. Dolutegravir (DGV) is possibly considered as one of the most efficacious, convenient and 
tolerated INSTI, with hardly any chance for drug-drug interactions. Since we encountered many patients who stopped DGV because of intolerance, we analyzed the experience with 
DGV in our whole patient population since licensing in the Netherlands.
Methods: In our hospital cohort we retrospectively analyzed all patients who started DGV, either as initial therapy or after switching from other antiretrovirals for any reason. 
Baseline characteristics at the moment of DGV start were recorded. We calculated the proportion of patients who stopped DGV, analyzed the reason for interruption and evaluated 
potential risk factors. We used the Chi-squared test to check for significant differences between groups.
Results: In our cohort of almost 3000 hiv infected patients (97,6% on cART), 388 patients started DGV from August 2014 for a median period of 219 days (range 5-376) and at a 
median age of 48 years (range 23-77); 46 were female. In total 65 started as naieves (median CD4 495/mm3 (range 70-1610). One patient died from progressive prostate carcinoma 
and was excluded form the analysis.
DGV treatment was stopped in 62/387 (16,0%) patients after a median of 78 days (range 5-327). Of the naieves 9/65 (13,8%) stopped DGV compared to 53/322 (16,4%) of non-
naieves (p=ns). Of the women 5/46 (10,9%) stopped, compared to 57/341 men (16,7%) (p=ns).  Of those who used DGV-only tablets 24/158 (15,6%) stopped, compared to 38/230 
(16,5%) using combination-tablet (with ABC/3TC) (p=ns). Main reason for DGV interruption was intolerance in 55/62 (88,7%) patients: 19/55 (34,5%) sleeping problems, 18/55 
(32,7%) gastrointestinal problems, 12/55 (21,8%) psychiatric problems, 7/55(12,7%) headache, 6/55 (10,9%) musculoskeletal problems and 6/55 (10,9%). Some patients reported 
more than one toxicity. There were no virological failures.
Conclusions: In a real life setting a substantial proportion of patients (16%) unexpectedly interrupted DGV treatment for reasons of intolerance, in particular sleeping-, 
gastrointestinal- and psychiatric problems. This was much higher than reported in clinical trials, where discontinuation of DGV due to adverse reactions is reported to be less than 
3%.

949  Association of Antiretroviral Use and Abnormal Uterine Bleeding in Women With HIV 
Christina Valiaveettil1; Sheila Caddy2; Mark Yudin3; Anita Benoit4; Erin Ding5; Angela Kaida6; Alexandra de Pokomandy7; Robert S. Hogg6; Mona Loutfy4  
1Univ of Toronto, Toronto, ON, Canada; 2South Hlth Campus, Calgary, AB, Canada; 3St Michael’s Hosp, Toronto, ON, Canada; 4Women’s Coll Rsr Inst, Univ of Toronto, Toronto, ON, Canada; 
5British Columbia Cntr for Excellence in HIV/AIDS, Vancouver, BC, Canada; 6Simon Fraser Univ, Burnaby, BC, Canada; 7McGill Univ Hlth Cntr, Montréal, QC, Canada 
Background: Abnormal uterine bleeding is thought to be more common in women with HIV. Menstrual irregularity is a key health outcome that leads to anemia and poor quality 
of life. Factors associated with menstrual cycle disruption in HIV-positive women have not been well delineated. We measured the prevalence of abnormal uterine bleeding among 
women with HIV, and the association with current use of antiretroviral therapy (ART) and other covariates.
Methods: We used cross-sectional questionnaire data from the Canadian HIV Women’s Sexual and Reproductive Health Cohort Study (CHIWOS) enrolling women with HIV 
(self-identified, aged>=16 years) from British Columbia, Ontario and Québec. Eligible participants for this analysis were aged 16 to 45 years, and responded to questions on 
menstruation and ART use. Participants were excluded if they reported: a history of gynecologic cancer; amenorrhea attributed to spontaneous, surgery-induced, chemotherapy 
or radiation therapy-related menopause; premature ovarian failure; current pregnancy or hormonal contraception at or within 6 months prior to interview.  Our primary outcome 
was presence of abnormal uterine bleeding, which included amenorrhea, oligomenorrhea, and/or intermenstrual bleeding. Multivariable logistic regression analysis examined 
independent correlates of abnormal uterine bleeding, including current use of ART.
Results: Of 1335 women enrolled in CHIWOS, 493 (37%) met the eligibility criteria. Overall, 71% reported abnormal uterine bleeding. In adjusted analyses, African, Caribbean and 
Black Canadian women and women who identify as “Other” or with multiple ethnicities had increased odds of abnormal uterine bleeding (AOR 5.82, 95%CI:2.99-11.30) compared 
to Caucasian women (and Indigenous women). Lower odds of abnormal uterine bleeding  was found in women with no history of recreational drug use versus current users (AOR 
0.06, 95%CI:0.02-0.15) as well as women who were treatment naïve (AOR 0.26, 95%CI:0.12-0.53) compared to women currently on ART.
Conclusions: Abnormal uterine bleeding was commonly reported by women with HIV participating in CHIWOS (71%) as compared to rates in the general population (30%). 
Correlates of abnormal uterine bleeding included current ART use, reporting an ethnicity other than Caucasian or Indigenous and recreational drug use. The mechanisms for 
abnormal uterine bleeding with regards to the identified correlates warrants further research in order to identify solutions. 
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950  No Selection of X4 Viruses by Maraviroc in Cell Reservoirs in R5X4 HIV Infections 
Stéphanie Raymond; Romain Carcenac; Florence Nicot; Nicolas Jeanne; Michelle Cazabat; Mary Requena; Lise Cuzin; Pierre Delobel; Jacques Izopet  
CHU Toulouse, Toulouse, France 
Background: The CCR5 antagonist maraviroc, used in combination with antiretroviral drugs in HIV-infected patients, is only active against CCR5-using viruses. However, some 
patients were given maraviroc although they were infected by R5X4 dual-mixed viruses. This was to assess the immunological benefit of maraviroc therapy. In the MARIMUNO 
study, patients with undetectable plasma HIV RNA received a 24-week maraviroc supplement to an efficient antiretroviral therapy. Since the positive selection of CXCR4-using 
viruses in cell reservoirs may influence any response to later treatment, we investigated how the frequency of CXCR4-using variants in R5X4 dual-mixed virus populations 
responded to maraviroc selection pressure using ultra-deep sequencing (UDS).
Methods: We explored 22 patients from the MARIMUNO study infected with R5X4 dual-mixed viruses according to the recombinant virus assay Toulouse Tropism Test. The 
frequency of CXCR4-using variants was determined in peripheral blood mononuclear cells (PBMCs) before maraviroc intensification (week 0) and after 24 weeks of maraviroc (week 
24); both samples were tested in the same run. UDS was performed on a 454 GS Junior system. The sequence reads of the V3 env regions were analysed with PyroVir software 
(Inserm-Transfert) developed to provide a fast and automated position-specific process for inferring HIV-1 tropism from V3 env 454 ultra-deep pyrosequencing data.
Results: The mean total HIV-1 DNA before maraviroc intensification was 2.4 log copies/106 cells; it was 2.5 log copies/106 cells 24 weeks later (Wilcoxon rank test, P=0.3). UDS with 
the PyroVir genotypic algorithm detected CXCR4-using viruses in the 22 R5X4 infected patients at week 0 with a mean frequency of 59% (range: 3-100%). CXCR4-using viruses 
were detected in 21/22 patients at week 24 with a mean frequency of 52% (range: 10-92%). We found no correlation between the HIV DNA concentration in PBMCs and the number 
of CXCR4-using variants or their frequency. The frequency of CXCR4-using variants did not increase between weeks 0 and 24 except in patient 4 whose increase was 32%. The mean 
numbers of unique amino acid variants and X4 amino acid variants were similar at both stages.
Conclusions: A 24-week course of a CCR5 antagonist does not select CXCR4-using viruses in the PBMCs of patients on suppressive therapy infected with R5X4 dual-mixed viruses. 
These results indicate little or no residual HIV replication that could be subjected to selection pressure.

951  Failure Rate in NRTI-Free Treatment Is Higher in 2 Compared to 3 Class Regimens 
Alexandra Scherrer1; Jürg Böni2; Sabine Yerly3; Thomas Klimkait4; Vincent Aubert5; Matthias Cavassini6; Manuel Battegay7; Christoph Hauser8; Enos Bernasconi9; Huldrych F. 
Günthard10; for the Swiss HIV Cohort Study  
1Univ Hosp Zürich, Zürich, Switzerland; 2Inst of Med Virology, Swiss Natl Cntr for Retroviruses, Zurich, Switzerland; 3Geneva Univ Hosp, Geneva, Switzerland; 4Univ of Basel, Basel, Switzerland; 
5Univ Hosp Lausanne, Lausanne, Switzerland; 6Univ Hosp Lausanne, Univ of Lausanne, Lausanne, Switzerland; 7Univ Hosp Basel, Basel, Switzerland; 8Bern Univ Hosp and Univ of Bern, Bern, 
Switzerland; 9Regional Hosp Lugano, Lugano, Switzerland; 10Univ Hosp Zurich, Zurich, Switzerland 
Background: Little knowledge exists about the optimal drug combination in nuclesoside/tide (NRTI)-free antiretroviral treatment (ART). We studied the effectiveness of NRTI-
free ART containing two compared to three drug classes.
Methods: We studied time to virological failure (VF) in 503 NRTI-free treatment episodes from 342 patients participating in the Swiss HIV Cohort Study (ART start after 
01/01/2007). VF was defined as two consecutive viral loads (VL) >50 copies/mL or 1 VL>50 copies/mL followed by a treatment change or interruption after 180 days of continuous 
treatment or previous viral suppression. Cox proportional hazards models with robust standard errors to account for intra-patient correlation were performed. The following 
variables were considered as potential confounders: VL before start of NRTI-free ART, CD4 cell count, gender, risk group, age, previously reported non-adherence, previously 
experienced VF, year of first ART initiation, genotypic sensitivity score of NRTI-free ART (Stanford algorithm version 7.0) and presence of major drug resistance mutations (IAS-USA 
list 2014). In the multivariable model, all variables with a p-value <0.2 were included.
Results: A comparable number of NRTI-free episodes included two and three drug classes, 252 (50.1%) and 251 (49.9%), respectively. Most patients were ART-experienced (99%) 
and in 65% of patients VL was <50 copies/mL when starting the NRTI-free episode. Overall, 7% of patients experienced a treatment failure. Patients treated with two drug classes 
had a higher risk for ART failure, the multivariable hazard ratio (mHR) was 3.0 (95% CI: 1.4-6.6, p=0.007). Another important risk factor for VF was the VL level before NRTI-free 
ART initiation. The mHR was 3.2 (95% CI: 1.1-9.1, p=0.032) and 6.7 (95% CI: 2.6-17.7, p<0.001) for VL 50-10,000 and >10,000 copies/mL, respectively (reference <50 copies/mL). In 
addition, we found that male participants were more likely to fail NRTI-free ART (mHR: 3.0, 95% CI: 1.1-8.0). No other factor was significantly associated with VF.
Conclusions: NRTI-free ART with three drug classes was more effective compared to two drug classes. Thus, NRTI-free ART with two classes should be prescribed very cautiously, if 
at all, especially for patients with a detectable VL before starting NRTI-free treatment.

952  The Impact of Medication Adherence on Virologic Failure in A5202 
Robert A. Parker1; Dustin J. Rabideau1; Paul E. Sax2; Camlin Tierney3; Eric Daar4; Ann Collier5; Elena Losina2; Kenneth A. Freedberg1  
1Massachusetts General Hosp, Boston, MA, USA; 2Brigham and Women’s Hosp, Harvard Med Sch, Boston, MA, USA; 3Harvard Sch of PH, Boston, MA, USA; 4Harbor Univ of California Los 
Angeles Med Cntr, Torrance, CA, USA; 5Univ of Washington, Seattle, WA, USA 
Background: Poor adherence is widely recognized to decrease the efficacy of antiretroviral therapy (ART). This effect may vary depending on regimen. To quantify the impact 
of self-reported adherence on virologic failure (VF) in ART-naïve participants, we evaluated data from ACTG A5202. We also assessed the impact of adherence on the previously 
reported increased rate of VF in the abacavir-lamivudine (ABC-3TC) group compared to tenofovir–emtricitabine (TDF-FTC) in participants with screening HIV RNA ≥100,000 copies/
mL. 
Methods: We limited our analysis to the 1,798 (of 1,857 eligible; 97%) participants with adherence data.  There were 11,303 self-reports, assessed at follow-up weeks 8, 24, and 
every 24 weeks thereafter, of when ART was most recently missed using a 6-point scale ranging from “never” to “within the last week”. We used adherence as a time-varying 
covariate in a Cox proportional hazards model of time to VF in the entire cohort to estimate the hazard ratio (HR) with reduced adherence. We did additional analyses incorporating 
the randomized NRTI assignment as a fixed covariate in the 761 participants (of 798; 95%) with high screening viral load (HI-VL) and adherence data.
Results: Overall, 15% had study-defined VF.  Adherence was a strong predictor of time to VF (Figure). With the “never skipped medications” and missed “more than 3 months 
ago” (rarely) reports pooled post hoc as the reference group, the HR increased monotonically from 1.6 (95%CI: 1.04-2.5) for the “1-3 months ago” group to 3.4 (95% CI: 2.4-4.8) for 
the “within the last week” group. To illustrate this impact, at 96-weeks 20% (95% CI: 12-29%) of participants who consistently missed pills “1 to 2 weeks ago” would be expected 
to have failed, compared to 9% (95%: 7-11%) of participants who rarely or never missed pills. In the analysis of participants with HI-VL, those randomized to ABC-3TC had a 
significantly increased HR of VF compared to TDF-FTC (1.70; 95% CI: 1.19-2.41, P=0.003). Adjusting for self-reported adherence in the period prior to VF partially accounts for this 
effect (HR: 1.56; 95% CI: 1.09-2.23, P=0.014).
Conclusions: Recent self-reported reduced adherence more than tripled the risk of VF in A5202. Although lower adherence partially accounted for the increased risk of VF in 
participants starting initial treatment with a HI-VL receiving ABC-3TC compared to TDF-FTC, significantly elevated risk of VF remained. Continued efforts to improve adherence will 
increase rates of virologic suppression with these regimens.
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953  INSTI In-Class Switching on Continued Viral Suppression in the OPERA Cohort 
Michael B. Wohlfeiler1; Felix Carpio2; Philip Lackey3; Cassidy Henegar4; Jennifer Fusco4; Michele Jonsson Funk5; Edward Vonesh6; Edwin DeJesus7; Gregory Fusco4; Anthony Mills8 
1AIDS Hlthcare Fndn, Los Angeles, CA, USA; 2AltaMed Hlth Services, Los Angeles, CA, USA; 3Carolinas Hlthcare System, Charlotte, NC, USA; 4Epividian, Inc, Durham, NC, USA; 5Univ of North 
Carolina at Chapel Hill, Chapel Hill, NC, USA; 6Northwestern Univ, Chicago, IL, USA; 7Orlando Immunology Cntr, Orlando, FL, USA; 8Anthony Mills, MD, Inc, Palm Springs, CA, USA 
Background: The US HIV guidelines include within-class switches to simpler and less frequent regimens as a valid reason for changing a regimen. With its low risk of cross-
resistance and once daily dosing, clinicians may consider substituting dolutegravir (DTG) for raltegravir (RAL) in an effort to improve adherence and durability. Clinical trials have 
evaluated INSTI intra-class switching, however, real-world assessments of stable RAL to DTG switching is currently lacking. This study tested the hypothesis that patients stably 
suppressed on RAL and switched to DTG would not significantly differ in risk of virologic failure from patients who continued on RAL.
Methods: Using the OPERA longitudinal database, individuals who initiated RAL after their first prospectively-collected visit were identified.  Additionally, they were required 
to have RAL as their first INSTI regimen and achieve stable suppression (2 consecutive VL<75 copies/mL at least 90 days but not more than 365 days apart). Patients on RAL were 
followed from the time they first achieved stable suppression with a subset of these being followed after a switch to DTG while still stable. The primary outcome was time to 
virologic failure (VL>200 copies/mL). DTG-switch to RAL-continuation was compared by estimating hazard ratios (HR) with propensity score adjusted Cox proportional hazards 
models.
Results: Out of 64,759 HIV+ individuals in OPERA, RAL had been prescribed to 9,677 patients. Of 2,755 eligible stable-suppressed patients taking RAL, 229 (8%) switched to DTG, 
after a median (IQR) of 1,202 (693, 1763) days on RAL. Those continuing RAL and switching to DTG were followed for a median (IQR) of 616 (275,1164) and 337 (145, 564) days, 
respectively. No difference in risk of virologic failure was observed for patients switching to DTG compared to those continuing on RAL (weighted HR: 0.74, 95% CI: 0.38, 1.42). In 
sensitivity analyses, findings were robust to alternative definitions of stable-suppression.
Conclusions: Within-class switching from RAL to DTG was found to be equally successful at maintaining stable viral suppression as compared to continuing on RAL in both crude 
and adjusted models as well as in sensitivity analyses.

 

954  The Validity of Self-Reported ART Use in Persons Living With HIV in Rakai, Uganda 
Mary K. Grabowski1; Joseph Kagaayi2; Ronald H. Gray3; Oliver Laeyendecker4; William Clarke5; Steven J. Reynolds4; Maria J. Wawer3; David Serwadda6; Thomas C. Quinn5; Aaron A. 
Tobian5 
1Johns Hopkins Univ, Baltimore, MD, USA; 2Rakai Hlth Scis Prog, Entebbe, Uganda; 3Johns Hopkins Bloomberg Sch of PH, Baltimore, MD, USA; 4NIH, Bethesda, MD, USA; 5Johns Hopkins Univ 
Sch of Med, Baltimore, MD, USA; 6Makerere Univ Schoool of PH, Kampala, Uganda 
Background: Despite massive rollout of antiretroviral therapy (ART) across Sub-Saharan Africa, little is known about the validity of self-reported ART use in the general population 
outside of clinical trial settings. 
Methods: We compared self-reported ART use and non-use to a validated lab assay in 558 participants (n=337 women, 221 men) in the Rakai Community Cohort Study, who 
were surveyed between September 2011 and December 2011 in rural Rakai District, Uganda. The study population included 302 participants (54%) from an HIV endemic (>40% 
prevalence) fishing community on Lake Victoria. ART use was assessed using liquid chromatography-tandem mass spectrometry (API 4000 Triple Quadruple Mass Analyzer) which 
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detects 20 antiretroviral (ARV) drugs. Individuals who had two or more detectable ARVs consistent with a known drug regimen were considered to be using ART, and individuals 
with a plasma HIV viral load <400 copies/ml were considered virologically suppressed. Associations between demographic and behavioral factors and inaccurate self-reported ART 
use were estimated as adjusted prevalence risk ratios (adjPRR) using modified multivariable Poisson regression. 
Results: There were 153 (27%) participants who self-reported ART use and of these individuals 148 (97%) had detectable ARVs included in common ART regimens in Uganda. We 
also detected ARVs in 11% (n=46/405) of individuals who did not self-report ART use.  Overall the specificity of self-reported ART use was 99% and the sensitivity was 76%. Positive 
and negative predictive values were 96.7% and 89.1%, respectively. Underreporting of ART use decreased with older age (adjPRR=0.96; 95%CI: 0.92-1.00) and was higher with 
trading occupations (adjPRR=2.81; 95%CI: 1.17-7.48), but not with residence in a fishing community. Among 284 individuals with HIV plasma viral load data, 12% (n=10/81) of 
individuals with two or more ARVs had a detectable HIV viral load compared to 85% (n=173/213) of those who had one or no ARVs detected. Among those with detectable ARVs, 
levels of viral suppression were similar irrespective of self-reported ART use. 
Conclusions: Individuals who self-report ART use are most likely to be using ART; however, there is under-reporting of ART use among younger persons and those involved in 
trading. Further research on barriers to self-reported ART use, the source of these drugs, and the potential for ART drug resistance is critically needed in African populations.  

955  Hospital-Based ART Delivery and Patient Outcomes: A Prospective Open Cohort in China 
Chuanyi Ning1; M. Kumi Smith2; Yufeng Hu3; Yun Lan3; Joseph D. Tucker1; Weiping Cai3 
1Univ of North Carolina at Chapel Hill Inst for Global Hlth & Infectious Diseases, Chapel Hill, NC, USA; 2Johns Hopkins Bloomberg Sch of PH, Baltimore, MD, USA; 3Guangzhou Eighth People’s 
Hosp, Guangzhou, China 
Background: Enormous efforts have been made to develop the capability of treating large numbers of people across wide geographic areas, increased link to care in Center for 
Disease Control or developed thousands of countryside hospitals network spread all over China in every village. To obtain insights into the long-term outcome of hospital based ART 
delivery system in China. We report 10-year sentinel hospital-based outcomes of combined ART in HIV/AIDS in Guangdong Province of China. 
Methods: Post-hoc analysis of a prospectively open cohort from collected, observational database from Guangdong. All patients in the outpatient health care facilities providing 
HIV medical care from Jan 2004 to June 2014. Patients were excluded if they had not started triple therapy, had missing treatment regimen information, or used ART outside of 
national guidelines. Mortality rate and survivor rate, according to World Health Organization criteria were calculated. Data were used to homochromous compare to previous 
published mortality and survivor rates of national cART program in 2004-2008.
Results: Of 18,921 infections, 16,757 (88.6%) were link to care in 24 HIV/AIDS sentinel hospitals, among 14,885 were initialed cART were included in analysis. Mean age were 38.6 
years, 73.2% were men, 55.5% were infected through heterosexual transmission, and 17.9% were injection drug use and 19.0% were man sex with man. Mortality was greatest 
during the first three months of treatment (15.9 deaths per 100 person-years) but decreased to a steady average rate of 3.1 deaths per 100 person-years after 6 months. The 
average median baseline CD4 was 164 cells/ml and increased to 204 cells/ml in 2014 in hospital. In an adjusted Cox regression analysis, the strongest risk factors for death were 
having a low CD4 and multiple baseline symptom categories at treatment initiation. Those with CD4 less than 50 cells/ml had an adjusted HR of 6.3 (95% CI, 2.2 to 20.0) compared 
with those with CD4 cell counts of 350 cells/ml or greater.The average virological suppressive rate was 92% from 2005-2014. National ART program mortalities were significant 
difference in 3-4 folds than hospital based ART delivery system in Guangdong 2004-2008, P<0.05 (Figure 1). 
Conclusions: The hospital-based Guangdong model of HIV service delivery was associated more access to medical and better outcomes. Scaled up hospital model can continence 
enhance follow-up management on infected persons and patients expand treatment coverage and improve nadir CD4 on baseline.

Guangdong survival table per 3-month interval among 2004-2008 

Entered 2372 1991 1727 1511 1324 1113 956 826 691 572 468 389 331 285 242 193 154 111 68 34 

Censored 331 240 193 174 196 147 120 119 112 97 73 53 44 38 47 35 42 43 34 34 

Death	   173 50 24 23 13 15 10 10 16 7 7 6 5 2 5 2 4 1 0 0 
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956  Virologic Failure Is Uncommon After Treatment Is Initiated During Acute HIV Infection 
Trevor A. Crowell1; Nittaya Phanuphak2; Suteeraporn Pinyakorn1; Donn Colby2; Somporn Tipsuk2; Putthachard Kansomlap2; Naphassanant Laopraynak3; Robert O’Connell4; Merlin L. 
Robb1; Jintanat Ananworanich5; for the RV254/SEARCH010 Study Group 
1US Military HIV Rsr Prog, Walter Reed Army Inst of Rsr, Silver Spring, MD, USA; 2SEARCH, Bangkok, Thailand; 3HIV-NAT, Thai Red Cross AIDS Rsr Cntr, Bangkok, Thailand; 4Armed Forces Rsr Inst 
of Med Scis, Bangkok, Thailand; 5Military HIV Rsr Prog, Bethesda, MD, USA 
Background: When initiated during chronic HIV infection, antiretroviral therapy (ART) generally produces a swift decrease in viral load (VL) and suppression within 24 weeks. We 
investigated viral dynamics and common criteria for treatment success after ART initiation during acute HIV infection (AHI). 
Methods: Subjects were prospectively enrolled and offered ART during AHI from May 2009-February 2015 in Bangkok, Thailand. Regimens included tenofovir, lamivudine, and 
efavirenz with or without raltegravir and maraviroc. Subjects were monitored for the following VL endpoints: (1) 1-log reduction by week 2; (2) 2-log reduction by week 4; (3) 
<1000 copies/mL by week 24; and (4) <200 copies/mL by week 24. Associated factors were explored using the chi-squared test and t-test. The log-rank test was used to evaluate 
associations with time to VL <200 copies/mL.
Results: From 130,704 samples screened for HIV, 237 Thai subjects were enrolled and initiated ART during AHI. Their median age was 27 years and 95% were male. ART was 
initiated during Fiebig I in 15%, Fiebig II 29%, Fiebig III 40%, Fiebig IV 11%, and Fiebig V 5%. ART included raltegravir and maraviroc for 84 subjects (35%) and regimens did not 
differ by Fiebig stage (p=0.382).
Only 16 of 236 (6.8%) subjects with VL data at week 2 did not achieve a 1-log reduction in VL. At 4 weeks, 25 of 234 (10.1%) had not achieved a 2-log reduction in viral load. At 24 
weeks, 3 of 230 (1.3%) had not reached VL <1000 copies/mL and 4 (1.7%) had not reached VL <200 copies/mL.
Subjects treated during Fiebig I had lower VL at ART initiation (mean [SD] 4.31 [0.69] log10copies/mL vs. 6.0 [0.88] in all other subjects, p<0.0001) and were the least likely to 
achieve early reductions in VL (Figure). At baseline, nine (25%) had VL <5000 copies/mL and none had VL <500 copies/mL. All subjects who initiated ART during Fiebig I achieved 
VL <200 by week 24 and the median time to viral suppression in this group was only 4 (IQR 2-8) weeks compared to a median 8 (IQR 4-12) weeks for all other Fiebig stages 
(p=0.002).  Subjects who received raltegravir and maraviroc had a median time to suppression of 4 (IQR 4-8) weeks compared to a median 8 (IQR 8-12) in subjects who did not 
(p<0.0001).
Conclusions: Subjects who begin ART during Fiebig I have a low VL and do not demonstrate the same magnitude of early VL decline as is seen when ART is started later. Treatment 
success can be readily assessed after 24 weeks of ART initiated during AHI. Virologic failure was uncommon in this cohort.

 

957  A Meta-Analysis Estimating Early Mortality ART in HIV-Positive Adults on ART in LMIC 
Alana Brennan1; Lawrence Long2; Johanna C. Useem3; Lindsay Garrison3; Matthew P. Fox1 
1Boston Univ, Boston, MA, USA; 2Univ of the Witwatersrand, Wits Hlth Consortium, Johannesburg, South Africa; 3Boston Univ Sch of PH, Boston, MA, USA
Background: While scale-up of ART in low- to middle-income countries (LMIC) has decreased mortality amongst HIV patients, it is unclear whether changes in ART guidelines 
to make more people eligible has decreased early mortality on ART. Previous meta-analyses reported mortality estimates of 12-months post-ART initiation; however, 40-60% 
of deaths occur in the first 3-months on ART, which is a more sensitive measure of averted deaths through early ART initiation than 12 month rates. We systematically reviewed 
studies of mortality in the first 3-months post-ART initiation in Asia, sub-Saharan Africa (SSA), and the Americas.
Methods: Studies of mortality within 3-months post-ART initiation published in English from January 2003-October 2014 were searched in PubMed, Web of Science, EMBASE and 
conference abstracts (IAS and AIDS). Articles were included if they were conducted in a LMIC; in a non-trial setting; participants were >15 and reported 3-month mortality. Using 
random effects models (high heterogeneity between studies) we assessed 3-month mortality overall and stratified by region, CD4 count at ART initiation and time.
Results: 54 studies were included; 43 (78%) from SSA, 10 (19%) from Asia, 1 (2%) from the Americas. Overall 3-month mortality was 5.9% (95%CI:5.1-6.8%). Mortality for SSA, the 
Americas and Asia was 5.9% (95%CI:5.0-7.0%), 7.1% (95%CI:6.1-8.1%) and 5.4% (95%CI:4.0-7.1%), respectively(Figure). Studies with a median CD4 >200cells/mm3 at ART initiation 
had lower mortality (4.4%; 95%CI:3.3-5.6%) vs. studies reporting a median of 100-200cells/mm3 (6.2%; 95%CI:5.0-7.5%) and <100cells/mm3 (8.4%; 95%CI:7.5-10.5%). The overall 
pooled estimate shows no difference in mortality when comparing studies whose enrollment of patients ended <2010 (5.7%; 95%CI:4.7-6.8%) to >2010 (6.2%; 95%CI:4.8-7.8).
Conclusions: Excluding the Americas, as summary estimates were based on one study, our results showed mortality in the first 3-months on ART were comparable in SSA and 
Asia. As expected, patients with low CD4 count at ART initiation were at higher risk of death. Our results showed no difference in early mortality over time, potentially due to lack of 
follow-up time in studies to evaluate the impact after the effect of the 2010 WHO guideline changes. As LMIC increase access to care, raise the CD4 eligibility threshold to 500 cells/
mm3 or move towards a test-and-treat model of care, the expectation is mortality in the first 3 months on ART will begin to decline.
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958  Response to ART and Mortality in Older HIV Patients in a Latin American Cohort 
Gabriela Carriquiry1; Mark Giganti2; Bryan E. Shepherd3; Catherine C. McGowan2; Eduardo Gotuzzo1 
1Inst de Medicina Trop Alexander von Humboldt, Lima, Peru; 2Vanderbilt Univ Sch of Med, Nashville, TN, USA; 3Vanderbilt Inst for Global Hlth, Nashville, TN, USA 
Background: With successful highly active antiretroviral therapy (ART), HIV-infected persons are living longer. As these patients age, it is unclear whether comorbidities and their 
associated therapies, or the aging process itself, alter the response to cART. In this study, we compare HIV treatment outcomes and  corresponding risk factors in older ART-treated 
patients relative to younger patients using data from the Caribbean, Central, and South America Network for HIV Epidemiology (CCASAnet).
Methods: HIV-positive adults (≥ 18 years) initiating ART at 7 sites in Argentina, Brazil, Chile, Haiti, 
Honduras, Mexico, and Peru were included. Patients were classified as older (≥ 50 years) or younger (< 
50 years) based on age at ART initiation. ART effectiveness was measured using three outcomes: death, 
virologic failure, and ART regimen modification. Cox regression models for each outcome compared risk 
between older and younger patients, adjusting for other covariates (gender, clinical AIDS at baseline, 
nadir CD4, ART initiation year, ART class, intravenous drug use, time to ART modification and site). 
Results: Among 21,716 patients initiating ART between 1996 and 2014, 2530 (12%) were ≥ 50 years. 
Older patients were more likely to have heterosexual sex as their probable route of infection (32% vs. 
29%; p<0.001). The majority of patients in both ≥ 50 and < 50 age groups received an NNRTI-based 
regimen (81% vs. 79%), were male (63%), and did not have AIDS at baseline (60%). Differences between 
groups in baseline CD4 and log10 viral load were not significant. Older patients had a higher risk of death 
(adjusted hazard ratio (AHR) 1.71; 95%CI: 1.52-1.92) and a lower risk of virologic failure (AHR: 0.74; 
95%CI:  0.65-0.85); differences in risk of ART regimen modification were not significantly different (AHR: 
1.00; 95%CI:  0.94-1.07) (Figure). Risk factors for death, virologic failure, and treatment modification 
were similar for each group (results not shown).
Conclusions: In this study from diverse HIV care sites in Latin America, we found that older patients 
had a higher risk of death but a lower risk of virologic failure compared to younger patients. Risk factors 
associated with these outcomes did not differ according to age. Given the complexity of issues related 
to aging with HIV- such as comorbid conditions, polypharmacy, immune senescence, and chronic 
inflammation- studies assessing the role of non-traditional HIV biomarkers and risk factors are needed.

959  Immunovirological Responses to HAART Between HIV-1 Group O- and M-Infected Patients 
C. Kouanfack1; M. Vray2; A. Kfutwah3; A. Aghokeng4; R. Mougnutou1; G. Unal5; L. Le Fouler2; L. Schaeffer2; N. Noumsi1; E. Alessandri-Gradt5; Eric Delaporte6; F. Simon7; Jean-Christophe 
Plantier8; for the DynaM-O Study Group 
1Hosp Central, Yaoundé, Cameroon; 2Inst Pasteur, Paris, France; 3Cntr Pasteur du Cameroun, Yaoundé, Cameroon; 4Inst de Recherches Medes et d’Etudes des Plantes Medicinales, Yaoundé, 
Cameroon; 5CHU de Rouen, Rouen, France; 6UMI 233-IRD/U1175-INSERM/Montpellier Univ, Montpellier, France; 7Hosp Saint Louis et Univ Paris Diderot, Paris, France; 8Rouen Univ Hosp, 
Rouen, France 
Background: The divergent HIV-1 group O strains (HIV-1/O) are endemic in Cameroon and naturally resistant to NNRTI, largely used as first-line therapy in this country. Alternative 
therapeutic strategies are thus needed. DynaM-O is a prospective open-label study comparing the immuno-virological response to HAART, including two NRTI and one PI in 
HIV-1/O and HIV-1 group M (HIV-1/M) infected-naïve patients. Secondary objectives are to compare the kinetic of viral load responses and the CD4 restoration.
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Methods: HAART was initiated in naïve patients according to the national guidelines; HIV-1/O and HIV-1/M patients were matched on sex, age, CD4, Hb level and HBV status with 
ratio of 1:2. The primary endpoint was the percentage of patients having an undetectable viral load (VL < 60 cp/mL) at W96. Adherence to treatment was also monitored.
Results: 47 Cameroonian patients HIV-1/O and 94 HIV-1/M were included; results were available for 128 patients (13 died or were lost-to follow-up). At baseline, VL was 
significantly lower (p< 0.0001) in HIV-1/O with a median at 4.3 log cp/mL versus 5.1 in HIV-1/M. Kinetic of VL response was faster for HIV-1/O infected patients until W24. At W96, 
95% of HIV-1/O samples were < 60 cp/mL vs 83% of HIV-1/M in per protocol analysis (p=0.09); but no difference was observed at the threshold of 200 cp/mL (97% in both groups). 
At baseline, median CD4 counts were well balanced between the two groups (227 vs 215, in HIV-1/O and HIV-1/M respectively, p=0.68); at W96, a +50% CD4 gain compared to 
baseline was observed for 78% vs 89% of the HIV-1/O and HIV-1/M patients respectively (p=0.27), confirming the differences observed at W24 and W48. Adherence monitoring at 
W24, W48, and W96 revealed no impact on the differences observed between the two groups.
Conclusions: DynaM-O is the unique study analyzing the HAART responses in HIV-1/O infected patients compared to HIV-1/M patients. Data at W96 showed good efficacy of 
the regimens in both groups, but with a higher rate of achievement of the virological response in HIV-1/O infected patients. In contrast, the CD4 restoration was lower in HIV-1/O 
than that observed for HIV-1/M patients. These data indicate that group O infected patients should be successfully treated by treatment excluding NNRTI. Moreover, studying the 
mechanisms underlying these differences in response to HAART between these highly divergent HIV-1 strains are of importance in our understanding of the HIV natural history.

960  Clinical Outcomes With Tenofovir Use in ART: Regression Discontinuity Analysis 
Alana Brennan1; Matthew P. Fox1; Mary-Ann Davies2; Kathryn Stinson3; Robin Wood4; Prozesky W. Hans5; Frank Tanser6; Geoffrey Fatti7; Till Bärnighausen8; Gilles Wandeler9; Andrew 
Boulle2; Izukanji Sikazwe10; Jacob Bor11; Arianna Zanolini10  
1Boston Univ, Boston, MA, USA; 2Cntr for Infectious Disease Epi and Rsr, Cape Town, South Africa; 3Cntr for Infectious Disease Epi and Rsr, Cape Town, South Africa; 4Univ of Cape Town, Cape 
Town, South Africa; 5Univ of Stellenbosch & Tygerberg, Stellenbosch, South Africa; 6Africa Cntr for Hlth and Pop Studies, Mtubatuba, South Africa; 7Kheth’Impilo AIDS Free Living, Cape Town, 
South Africa; 8Harvard Sch of PH, Boston, MA, USA; 9Univ Hosp Bern, Bern, Switzerland; 10Cntr for Infectious Disease Rsr in Zambia, Lusaka, Zambia; 11Boston Univ Sch of PH, Boston, MA, USA 
Background: Most countries now recommend initiating HIV patients on tenofovir (TDF) as the standard NRTI in first-line therapy to reduce toxicities associated with the NRTI 
stavudine. Exploiting national guideline changes in South Africa (SA) and Zambia, we assessed the causal impact of a policy to initiate TDF on ART outcomes using regression 
discontinuity.
Methods: Prospective cohort study of ART-naïve, non-pregnant, HIV patients >16 years who initiated first-line ART in SA or Zambia (IeDEA-SA). Patients initiating ART +/-12 
months around the national guideline changes were included: SA-1 April 2010 and Zambia-1 July 2007. We implemented a regression discontinuity, a quasi-experimental design, 
using the timing of national guideline changes as natural experiments. Patients initiating just before/after guideline change are similar but receive different regimens. Comparing 
those patients, we estimated the intent to treat (ITT) effect of guideline change on single-drug substitution (SDS), death, loss to follow-up (LTFU), CD4 response and virologic 
failure (VF, SA only) in the first 24-months on ART on a risk difference (RD) scale using local linear regression. We excluded patients initiating +/-14 days of the date of the guideline 
change in all estimates due to imprecision in the implementation of the guidelines. We then collapsed across country to estimate combined ITT effects.
Results: 16,773 South African and 44,399 Zambian patients were eligible. The probability of initiating TDF increased in both countries for patients starting ART after the guideline 
changes(Figures A and B). ITT estimates showed a significant decrease in the risk of SDS in SA(RD:-14%; 95%CI:-18%,-11%)(Figure C), while we saw no difference in Zambia(Figure 
D). In both countries we saw no effect on mortality(SA RD:1.0%; 95%CI:-2.2,4.0%; Zambia RD:-0.3%; 95%CI:-2.2,1.5%), LTFU(SA –RD:2.6%; 95%CI:-6.8,1.5%; Zambia RD:-1.0%; 
95%CI:-3.4,1.3%), mean CD4(SA RD:10.1; 95%CI:-43.5,23.2; Zambia RD:5.9; 95%CI:-9.1,20.9), or VF in SA(RD:0.0%; 95%CI:-2.1,41.9%). Combined ITT estimates showed a significant 
increase in TDF (RD:37%; 95%CI:25%,48%) and no difference in outcomes.
Conclusions: Guideline changes led to an impressive increase in tenofovir initiation in SA and Zambia. Initiating patients on TDF led to reductions in SDS in SA, suggesting that 
a global policy to initiate TDF may have resulted in fewer patient-years spent on sub-optimal therapy and fewer patients experiencing side effects/toxicities. No change was 
observed in other outcomes.

 

961  24-Week Results of Elvitegravir-Cobicistat-Emtricitabine-Tenofovir DF for HIV-2 
Selly Ba1; Dana N. Raugi2; Robert A. Smith2; Fatima Sall1; Khadim Faye1; Stephen E. Hawes2; Salif Sow1; Moussa Seydi3; Geoffrey S. Gottlieb2; for the University of Washington–Dakar 
HIV-2 Study Group  
1Clinique des Maladies Infectieuses, Dakar, Senegal; 2Univ of Washington, Seattle, WA, USA; 3CHU de Fann, Dakar, Senegal 
Background: There is an urgent need for safe and effective antiretroviral therapy (ART) for HIV-2 infection. HIV-2 treatment is complicated by intrinsic resistance to many 
FDA-approved HIV-1 drugs, and multidrug-resistance is common in individuals failing ART. There are limited options for 1st- and 2nd-line ART for HIV-2 in resource-limited settings. 
An increasing body of data suggests that integrase inhibitor-based regimens may be of potential utility for the treatment of HIV-2. We have undertaken the first clinical trial of a 
once-daily fixed-dose combination pill containing elvitegravir, cobicistat, emtricitabine, tenofovir disoproxil fumarate (EVG/c-FTC-TDF) to assess the effectiveness of this regimen 
in HIV-2-infected subjects in Senegal, West Africa.
Methods: HIV-2-infected, ART-naïve adults with WHO stage 3 or 4 disease or CD4 counts below 500 cells/ul were eligible for this open-label pilot trial (NCT02180438), with 
planned enrollment of 30 subjects and follow-up for 48 weeks.  Enrolled subjects are monitored every four weeks for clinical and immuno-virologic outcomes as well as adverse 
events. For this 24-week interim analysis, changes in plasma viral load, CD4 counts, adverse events, all-cause mortality and loss to follow-up were analyzed. 
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Results: To date, 18 subjects started ART with EVG/c-FTC-TDF.  Twelve subjects have achieved at least 24 weeks of follow-up. The majority are female (83%), with a median age of 
47.5 years at enrollment. There were no deaths, no loss to follow up, and no AIDS-associated clinical events. There was one withdrawal. Median baseline CD4 count was 386 cells/
ul (IQR: 335-465) and increased to 452 cells/ul (IQR: 354-534) by week 24. All subjects had baseline viral loads of fewer than 50 copies/ml of plasma, including five subjects who had 
viral loads below the reproducible limit of detection (10 copies/ml). All patients had achieved undetectable plasma viral loads by week 4 and maintained them. EVG/c-FTC-TDF was 
generally well tolerated and there were no grade 3-4 adverse events. Adherence was good by self-report and pill count.
Conclusions: Long-term outcomes of HIV-2 infected patients on ART in West Africa are suboptimal and new therapeutic options are needed. Initial data suggest that EVG/c-
FTC-TDF, a once-daily single-tablet regimen, is safe, effective, and well-tolerated in this population. Our findings support the use of integrase inhibitor-based regimens for HIV-2 
treatment.

962 Severe Neutropenia in HIV-Infected People on Antiretroviral Therapy in West Africa 
Charline Leroi1; Eugene Messou2; Albert Minga3; Adrien Sawadogo4; Joseph Drabo5; Moussa Maiga6; Marcel Zannou7; Moussa Seydi8; Francois Dabis1; Antoine Jaquet1  
1INSERM U897, ISPED, Univ de Bordeaux, Bordeaux, France; 2CePReF, ACONDA, Abidjan, Côte d’Ivoire; 3Cntr Médical de Suivi de Donneurs de Sang /CNTS/PRIMO-CI, Abidjan, Côte d’Ivoire; 
4CHU, Souro Sanou, Bobo-Dioulasso, Bobo-Dioulasso, Burkina Faso; 5CHU Yalgado Ouedraogo, Ouagadougou, Burkina Faso; 6Service d`Hépato-Gastro-Entérologie, Hosp Gabriel Touré, 
Bamako, Mali; 7Cntr de Prise en Charge des Personnes Vivant Avec le VIH, CHNU, Cotonou, Benin; 8CHU de Fann, Dakar, Senegal 
Background: In Sub-Saharan Africa, antiretroviral therapy (ART) with potential toxicity such as Zidovudine (AZT) is still massively prescribed in HIV-infected patients. 
Nevertheless, little information is available on adverse drug reactions such as neutropenia in real life conditions. This study aimed at estimating the incidence of severe neutropenia 
and associated factors after ART initiation in five West African countries.
Methods: A retrospective cohort analysis was conducted within the international epidemiologic database to evaluate AIDS (IeDEA) collaboration in West Africa. All HIV-infected 
adults, starting ART between 2002 and 2014, with a baseline and at least one follow-up absolute neutrophil count (ANC) measurement were eligible. The main outcome was the 
first episode of severe neutropenia (ANC <750 cells/mm3). Incidence was estimated with 95% confidence interval (CI) according to age, gender, clinic, hemoglobin, CD4 count, 
clinical stage, ART duration. A Cox proportional hazard model identified the factors associated with the outcome and associations were expressed by adjusted hazard ratios (aHR).
Results: Between 2002 and 2014, 9,426 HIV-infected adults were enrolled in eight clinics in Benin, Burkina Faso, Cote d’Ivoire, Mali and Senegal at a median age of 37 years 
[interquartile range (IQR) 31-44] and with a median participation time of 12 months in [IQR 6-19]. Since 2008, more than 60% of the 4,911 patients enrolled initiated an AZT-based 
ART regimen (Figure 1). The crude incidence of first severe neutropenia episode was 9.1 per 100 person-years (CI: 8.6-9.8). Factors associated with severe neutropenia were the 
cumulated exposure to AZT <6 months (aHR=2.2; CI: 1.8-2.6), ≥6-12 months (aHR=2.1; CI: 1.6-2.8) and ≥12 months (aHR=1.6; CI: 1.2-2.2) [Ref. no AZT exposure], CD4 count <350 
cells/mm3 (aHR=1.3; CI: 1.1-1.5), advanced clinical stage (aHR=1.2; CI: 1.0-1.4), an ANC ≥750-1000 cells/mm3 (aHR=2.5; CI: 2.0-3.1) and an ANC ≥1000-1300 cells/mm3 (aHR=1.5; 
CI: 1.3-1.8) [Ref. ANC ≥1300 cells/mm3] at ART initiation. Of the 555 patients on AZT with incident severe neutropenia, 51 (9%) switched to an alternative ART following severe 
neutropenia.
Conclusions: The incidence of severe neutropenia after ART initiation among HIV-infected adults in West Africa is high and associated with AZT exposure. In a context where 
cytotoxic drugs such as AZT are still widely prescribed, future efforts are needed to scale-up access to less toxic drugs such as tenofovir according to recent WHO recommendations.

 

963  Efavirenz Toxicity Manifesting As Cerebellar Ataxia: Case Series From South Africa 
Ebrahim Variava1; Farai R. Sigauke2; Petudzai Muchichwa2; Gary Maartens3; Neil Martinson4  
1Klerksdorp/Tshepong Hosp, Klerksdorp, South Africa; 2Klerksdorp Tshepong Hosp Complex, Northwest Dept of Hlth, Klerksdorp, South Africa; 3Univ of Cape Town, Cape Town, South Africa; 
4Perinatal HIV Rsr Unit, Diepkloof, South Africa 
Background: WHO treatment guidelines  recommend efavirenz (EFV) as the backbone of first line antiretroviral therapy (ART). Fixed dose combination (FDC), which contain 
efavirenz 600mg,  improve adherence but dose adjustments cannot be made easily. EFV commonly causes early neuro-psychiatric adverse events.  We present seven cases with 
late EFV toxicity causing severe cerebellar ataxia. 
Methods: Consecutive HIV-infected adults taking EFV-containing combination ART admitted to hospital with cerebellar ataxia were included in this case series.  Patients were 
neurologically examined, and all had lumbar punctures, chest x-rays, and CT scans of the brain.   EFV concentrations (therapeutic levels 1-4mg/l), serum vitamin B12 levels, thyroid 
stimulating hormone (TSH) and syphilis serology were done on all patients to exclude other common causes of ataxia.  We did not assess EFV metabolizer genotype. 
Results: We identified seven women with severe cerebellar signs who were on ART for a median period of 2 years (IQR:1.5-5.5).  All had staccato speech, severe truncal and 
limb ataxia, and were unable to walk or sit unaided, but none had nystagmus.  Their median weight was 34kg (IQR:29.7-35.3); median CD4 count 299 (IQR:258-300); all were 
virologically suppressed at admission and none reported alcohol use.  Two were on rifampin-containing TB treatment, and one had epilepsy treated with phenytoin.  All chest 
x-rays were normal.  CT scans were either normal or showed generalised atrophy. All patients’ TSH, B12, and syphilis serology were normal.  Six patients’ plasma EFV level was 
>20 mg/l (the upper limit of detection), and one was 18 mg/l.  Ataxia resolved in all patients after withdrawal of EFV at a median time of 2 months (IQR1.25-4) after withdrawal of 
EFV.  The patient taking phenytoin also had concurrent elevated phenytoin levels, which was stopped but the ataxia resolved only after subsequent EFV withdrawal.   
Conclusions: As far as we are aware, this is the first report  of severe cerebellar ataxia caused by toxic EFV dosages likely related to treatment with FDCs occurring after years of 
therapy.  All patients had low weight and were treated with 600 mg EFV in FDC and had extremely high EFV concentrations, suggesting they were genetic slow metabolizers.  
Clinicans should be aware of  this presentation of EFV toxicty.  We recommend that patients weighing <40kg receive lower doses of EFV or, in areas where only FDC is available, not 
receive EFV FDCs.
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964  Effective Disease Intervention Is Key Component to Acute HIV Detection 
JoAnn D. Kuruc1; Sarah Willils1; Nicole Dzialowy2; Jason Maxwell3; John Barnhart2; Victoria Mobley3; Cynthia Gay1; Erika Samoff2  
1Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA; 2North Carolina Division of PH, Raleigh, NC, USA; 3North Carolina DHHS, Raleigh, NC, USA 
Background: North Carolina (NC) performs statewide testing for acute HIV (AHI) with expedited partner services (PCRS) and referral to care. AHI consistently represents 2.4% of 
new diagnosis and reflects populations most at risk. We sought to assess if use of the HIV Ag/Ab assay led to increased AHI detection.
Methods: In 2013, the NC State Laboratory of Public Health (SLPH) implemented HIV Ag/Ab combination testing on all samples from publicly funded sites. As of 2013, HIV and 
STI results and PCRS data were combined in the NC Electronic Disease Surveillance System (NCEDSS), improving availability of data for Disease Intervention Specialists (DIS) who 
perform PCRS for HIV, AHI and early syphilis diagnoses in the state. We compared case data on AHI and other HIV cases diagnosed through the SLPH versus other settings since the 
implementation of HIV Ag/Ab testing by SLPH. We evaluated the yield of PCRS with AHI cases. We compared age, race, and gender of AHI cases, mode of case detection and links 
between AHI and STI cases on data from NCEDSS.
Results: NC had a notable increase in the number of syphilis cases from 2012 to 2014 with 564, 688, and 1,113 cases per year respectively. AHI cases at the SLPH increased from 
2013 to 2015, with 23 AHI cases in 2013, 23 cases in 2014 and 27 in only the first six months of 2015 compared to non-SLPH testing with 17, 27 and 23 cases, respectively. All AHI 
cases at the SLPH were detected the HIV Ag/Ab assay, but accounted for <50% of non-SLPH cases. AHI cases detected at the SLPH vs non-SLPH sites were similar; both were young 
(70% vs 57%, respectively), Black (75%, 58%) and MSM (79%, 70%). In 2014, co-infection with a STI prior to AHI diagnosis was common (22/50; 44%) and more frequent than 
established HIV cases (44% vs 20%); p<0.0001). PCRS resulted in AHI detection in 39/140 (28%) cases detected as part of a PCRS-prompted testing. More than half of AHI cases 
(78/140, 56%) were part of a sexual or social network including others with STIs.
Conclusions: In the first half of 2015, AHI detection at the SLPH doubled compared with prior years while cases detected in the community were stable. It remains unclear if the 
HIV Ag/Ab assay increased case detection rates given the delay from implementation. The focus on rapid interview of new AHI cases allows DIS to interview persons closer to the 
testing event, possibly increasing yield of new HIV cases from PCRS. HIV testing in persons with recent STIs results in the detection of AHI.

965  Late HIV Diagnosis and Missed Opportunities for HIV Testing in South Carolina 
Sharon Weissman1; Kristina Kintziger2; Helmut Albrecht1; Terri Stephens3; Babatunde Edun1; Wayne Duffus1  
1Univ of South Carolina, Columbia, SC, USA; 2Dept of Med, Georgia Regents Univ, Augusta, GA, USA; 3South Carolina Dept of Hlth and Environmental Control, Columbia, SC, USA 
Background: Previous studies, prior to routine HIV testing guidelines, showed that 43.4% individuals diagnosed with HIV in South Carolina (SC) between 2001-2005 were late 
testers, of these 73.4% had visited a SC healthcare (HC) facility in the years preceding their HIV diagnosis, representing missed opportunities for early diagnoses.  The current 
study sought to re-visit the previous investigation to determine if there has been a reduction in missed 
opportunities for early diagnosis and evaluates predictors of late testing.
Methods: The SC enhanced HIV/AIDS Reporting System and a statewide all payer HC data base that 
includes inpatient (IP), outpatient (OP), and emergency department (ED) visits made to a SC facilities 
were linked. Analysis includes individuals diagnosed with HIV in SC from 2006-5/2015 and HC visits 
made from 2006 to date of HIV diagnosis. HC visits were categorized as likely to prompt an HIV test 
[sexually transmitted infections (STI), acute retroviral syndrome (ARS), HIV related, and intravenous 
drug use (IDU)] and not likely to prompt an HIV test. Individuals were classified as late testers (AIDS 
≤1 year of HIV diagnosis) or early testers. Descriptive statistics and logistic regression analyses were 
conducted to determine associations with late testing.
Results: From 1/2006-5/2015, 7,109 individuals were diagnosed with HIV in SC. Almost one-third were 
late testers (2,244; 31.6%).  Of the total, 4,843 (68.1%) visited a SC HC facility prior to their HIV diagnosis. 
These 4,843 individuals made 29,969 HC visits prior to the HIV diagnosis, including 24,121 (80.5%) ED, 
2,956 (9.9%) IP, and 2,039 (6.8%) OP visits. The mean number of visits was 6.1 (SD 9.1; range: 1-183). 
Among HC visits, 21,929 (73.2%) were for diagnoses unlikely to prompt an HIV test. The remaining 
8,040 (26.8%) visits included diagnoses related to STI [851 (2.8%)], ARS [5,495 (18.3%)], HIV related 
[2,390 (7.9 %)], and IDU [641 (2.1%)]. The Table shows predictors of late HIV testing. Individuals with at 
least one HC (or missed opportunity for testing) were more likely to be late testers than those with no 
HC visits. Individuals residing in rural areas were more likely to be late testers. Older individuals were 
also more likely to be late testers (p-value for trend: <0.0001).
Conclusions: Despite the recommendations for routine HIV screening, late testing and missed 
opportunities for early diagnosis continue to be a problem in SC. Continued emphasis on implementing 
routine screening in HC facilities statewide is needed.

966  Missed Opportunities for HIV Testing During Routine Doctor Visits, BRFSS, 2011-2013 
Michelle Van Handel; Patricia Dietz  
CDC, Atlanta, GA, USA 
Background: The Centers for Disease Control and Prevention and the United States Preventive Services Task Force (USPSTF) recommend HIV screening in clinical settings for all 
adolescents and adults regardless of risk. Yet, many people have never been screened for HIV. We estimated the number of adults never tested for HIV who had a recent routine 
doctor visit (past year) to identify state differences in and characteristics associated with missed opportunities for HIV screening.
Methods: We analyzed 2011-2013 Behavioral Risk Factor Surveillance System data to estimate, nationally and by state, the number and percent of persons aged 18-64 years who 
had never been screened for HIV and who had a recent routine doctor visit (missed opportunities). Logistic regression models assessed trends in the percent never tested and with 
missed opportunities; year as a continuous variable; p<0.01 considered significant. Persons with missed opportunities for HIV screening were described by sociodemographic and 
health care characteristics.
Results: During 2011-2013, the percent never tested did not change significantly and the percent with missed opportunities increased from 61.8% in 2011 to 63.7% in 2013 
(p<0.0001). In 2013, an estimated 96.9 million (95% confidence interval (CI): 96.1–99.7 million; 56.6%; 95% CI: 56.2–56.9%) adults aged 18-64 years had never been tested for 
HIV; 59.7 million (95% CI: 59.1–60.4 million) of whom had a recent routine doctor visit. By state, the percent never tested ranged from 22.8% in the District of Columbia to 71.7% 
in Utah. Missed opportunities ranged from 50.5% in Oregon to 75.7% in Rhode Island. The highest percent of persons with missed opportunities were female (52.5%), aged 45-64 
years (56.4%), non-Hispanic white (69.8%), and had health insurance coverage (88.6%). In 2012 (most recent year available), 12.4 million (95% CI: 12.1–12.7 million) persons with 
missed opportunities received a flu vaccine in a clinical setting.
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Conclusions: During 2011-2013, nearly 100 million US adults had never been tested for HIV; more than half of whom had recent missed opportunities for HIV screening. Missed 
opportunities increased during 2011-2013, varied by state, and occurred among persons who received other clinical preventive care. States with high prevalence of undiagnosed 
HIV (e.g., ≥0.1%) especially need to reduce missed opportunities. Education for providers and implementation strategies (e.g., clinical protocols) are needed to reduce missed 
opportunities for HIV screening. 

 

967  Setting a Benchmark for HIV Testing at Visits to US Physician Offices 
Karen Hoover; Charles Rose; Philip Peters 
CDC, Atlanta, GA, USA 
Background: Access to HIV testing in healthcare settings increased with implementation of the Affordable Care Act with its requirement for health plan coverage of preventive 
services, including HIV screening, without patient cost-sharing. We sought to estimate the frequency of HIV testing of males at visits to U.S. physician offices needed to achieve 
near-universal testing coverage by aged 39 years.
Methods: We analyzed data from the 2009-2012 National Ambulatory Medical Care Survey (NAMCS) and the U.S. Census. NAMCS is a nationally representative medical record 
abstraction of health services provided at physician office visits. We estimated the mean annual number visits by males aged 18-39 years, mean annual visits per person, and HIV 
testing at visits, stratified by age and race and ethnicity. We calculated the probability of an HIV test in a given year as 1 – (1 – p)r where p = tests / population, and r = visits / 
population, and modeled the proportion of males who would have been tested by aged 39 years based on current testing rates, and with a 2-, 4-, or 8-fold increase.
Results: Males aged 18-39 years had 58.4 million visits to physician offices, and HIV testing was performed at 754,280 (1.3%) of visits. White males aged 18-24 years had more 
mean annual visits per person (1.3) than black males (0.61) or Hispanic males (0.59). HIV testing rates were highest for black males aged 18-24 years (2.5% of visits) and 25-29 years 
(4.2%) and for Hispanic males aged 18-24 years (5.1%) and 25-29 years (2.7%) compared to white males aged 18-24 years (1.1%) and 25-29 years (2.0%). We found that with current 
testing rates of males aged 18-39 years, 27% of white, 43% of black, and 32% of Hispanic males would be tested at least once for HIV by aged 39 years (Figure); a 2-fold increase in 
testing would result in coverage of 47% of white, 68% of black, and 54% of Hispanic males; a 4-fold increase in coverage of 73% of white, 91% of black, and 80% of Hispanic males; 
and an 8-fold increase in coverage of 93% of white, 99% of black, and 97% of Hispanic males.
Conclusions: Increasing HIV testing at visits to U.S. physician offices by 4-fold could achieve high HIV testing coverage by aged 39 years, and by 8-fold could achieve near-universal 
coverage. Young black and Hispanic males visit physician offices less frequently so increased rates of HIV testing at these visits are needed to achieve optimal testing coverage for 
this group.
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968  Implementation of a Rapid HIV Testing Program in Psychiatric Inpatient Wards 
Maryann J. Popiel; Vikram Duvvi; Albert Turkieh; Ethan Cowan; Yvette Calderon; Anuj Rao; Jennifer Zahn; Uttara Gadde; Stephanie Haimowitz; Jason Leider  
Jacobi Med Cntr, Bronx, NY, USA 
Background: New York State law mandates the offer of HIV testing to every patient aged 13-64. However, acute mental health admittances into the psychiatric emergency room 
can be difficult settings in which to conduct HIV screening. Because individuals with mental illness have higher rates of HIV infection, routine testing of stabilized patients in 
psychiatric inpatient wards could be beneficial. This study sought to assess the implementation of a rapid HIV testing program in this nontraditional setting.
Methods: This prospective, descriptive study was conducted in a psychiatric inpatient ward over 23 days. Public Health Advocates (PHAs) recruited a convenience sample of 
patients, deemed to have capacity to consent by a team of physicians, for HIV testing. PHAs collected demographic characteristics and risk factors during counseling sessions. Chart 
reviews were conducted to assess psychiatric diagnoses and sexual/drug abuse history. Rates of test acceptances were tracked during the last nine days of the study.
Results: 405 patients were tested for HIV. Demographic characteristics of the participants were: 59.5% male, 43.0% Hispanic, and 40.2% Black. Mean age was 37.9 ± 13.0 
years. 38.0% did not engage in regular medical care. As per CDC criterion, 26.4% of participants were high-risk for acquiring HIV. Risk factors were: multiple sex partners 
(22.2%), injection drug use (4.9%), sex for commodities (4.9%), sex with an injection drug user (3.2%), or sex with an HIV-positive partner (1.5%). Psychiatric diagnoses were: 
Schizophrenic/Psychotic/Affective (65.2%), Depression (15.6%), and Bipolar (13.8%). Drug abuse was noted in 33.1% of cases, and 7.4% reported sexual abuse history. One patient 
was confirmed HIV positive and linked to outpatient HIV care. In the last nine days of study, 294 of 394 patients able to consent were offered the HIV test (74.6%), of which 185 
accepted (62.9%).
Conclusions: A rapid HIV testing program with multidisciplinary staff buy-in can test a large number of patients in a psychiatric inpatient ward. Expansion of HIV screening 
initiatives to nontraditional settings can increase access to testing for high-risk populations that may not otherwise engage in primary care, especially those that cannot consent 
while admitted in a psychiatric emergency room.

969  Tailoring Mass Media MSM HIV Test Interventions to Reach High-Risk Men 
Ngai Sze Wong1; Weiming Tang2; Larry Han3; John Best4; Ye Zhang2; Shujie Huang5; Bin Yang5; Lai Sze Tso2; Chongyi Wei4; Joseph D. Tucker6  
1South China-UNC STI Rsr Training Cntr, Guangzhou, China; 2Univ of North Carolina Proj China, Guangzhou, China; 3Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA; 4Univ of 
California San Francisco, San Francisco, CA, USA; 5Guangdong Provincial Cntr for Skin Diseases and STI Control, Guangzhou, China; 6Univ of North Carolina at Chapel Hill Inst for Global Hlth & 
Infectious Diseases, Chapel Hill, NC, USA 
Background: Mass media interventions have been shown to be effective in promoting HIV testing, yet their effectiveness may be attenuated among subgroups. We examined 
correlates of HIV testing among MSM immediately following a brief mass media intervention in order to identify gaps in intervention effectiveness and inform subsequent 
interventions.
Methods: MSM individuals in China were recruited online in 2014. MSM who were 16 years or older and had never received HIV testing viewed a one minute mass media video 
promoting HIV test uptake. Participants self-reported HIV testing behavior in the three weeks following the intervention. Odds ratios (OR) were used to identify factors associated 
with post-intervention HIV testing. 
Results: In the study, 5339 online users clicked the banner on webpage and 721 eligible respondents completed the online questionnaire and watched HIV testing video. A total 
of 593 (82%) were followed up successfully and 215 (36%) reported HIV testing. The median age was 22 years old (interquartile range: 20-26 years old). Ethnic minorities and other 
non-Han individuals (proportion of HIV testing=22% vs 37%, OR=0.48, p=0.05) and students (32% vs 40%, OR=0.71, p=0.05) were less likely to be tested for HIV following 
the mass media intervention compared to their counterparts. No significant association was found between post-intervention HIV testing and age, education level, income level 
and residence status. Men who reported riskier behaviors had greater post-intervention HIV testing. Unprotected sex with female (61% vs 40%, OR=2.35, 95%CI=1.22-4.51) and 
drunk before having sex in the past 3 months (63% vs 43%, OR=2.19, 95%CI=1.13-4.24) were associated with post-intervention HIV testing. Men who had group sex (54% vs 35%, 
OR=2.16, 95%CI=1.13-4.16) and sex for money (63% vs 35%, OR=3.13, 95%CI=1.5-6.53) in the past 12 months were also more likely to have post-intervention HIV testing.
Conclusions: After an online mass media intervention, men with higher risk behaviors, who probably had higher perceived risk, were more likely to be tested for HIV. This suggests 
that subsets of high risk MSM can be effectively reached through online mass media interventions.

970  Feasibility of a Social-Entrepreneurship Model to Promote HIV Self-Testing Among MSM 
Fei Zhong1; Weiming Tang2; Weibin Cheng1; Peng Lin3; Qiongmiao Wu3; Yanshan Cai1; Lili Fan1; Yuteng Zhao1; Xi Chen1; Joseph D. Tucker4; Gang Meng1; Huifang Xu1  
1Guangzhou Cntr for Disease Control and Prevention, Guangzhou, China; 2Univ of North Carolina Proj China, Guangzhou, China; 3Guangdong CDC, Guangzhou, China; 4Univ of North Carolina 
at Chapel Hill Inst for Global Hlth & Infectious Diseases, Chapel Hill, NC, USA 
Background: HIV testing is critical to the surveillance and control of the HIV pandemic, and HIV self-testing (HIVST) offers an opportunity to increase HIV testing among people 
not reached by facility-based services. However, the promotion and implementation of HIVST is limited by insufficient community engagement. To fill this gap and to promote 
HIVST among MSM, we built a Social Entrepreneurship Model (SET) to promote HIVST and syphilis self-testing (SST) among Chinese MSM.
Methods: The Guangzhou Center for Disease Control (CDC) built an online SET model in cooperation with a local CBO (Guangzhou Tongzhi, GZTZ) using an online-mobile model. 
This model includes few key steps: First, participants that clicked on the link completed an online survey, including an informed consent. Participants then deposited $23 USD 
(refundable) in exchange for a HIVST kit and a SST kit. After the participants performed HIVST and SST, the results were sent to the GZTZ which recorded testing results. The staff of 
the Guangzhou CDC then interpreted the results and gave feedback to the participants. Meanwhile, the deposit was automatically returned to the participants. Finally, the GZTZ 
contacted the individuals testing positive for HIV or syphilis to provide counseling services, confirmation testing and linkage to care.
Results: During April - June of 2015, a total of 380 participants finished the online survey, and 198 (52.1%) purchased self-testing kits online. Among those who purchased self-
testing kits, the majority were aged under 30 (69.5%), received at least a college education (88.9%), and met their sexual partners online (93.1%). In addition, 72.2% of participants 
reported that they ever tested for HIV, and 20.2% had ever performed HIVST. Overall, feedback was received from 192 (97.0%) participants. Among these, 14 people did not use 
self-testing kits, and the HIV and syphilis prevalence among these users were of 4.5% (8/178) and 3.7% (6/178), respectively. All of the eight screened HIV positive sought further 
confirmation testing and were confirmed to be HIV positive, and all were linked to care. 
Conclusions: Using an online SET model to promote HIV and syphilis among Chinese MSM is feasible, and an online SET model could be a good option to promote HIV and syphilis 
testing among MSM, particular in countries with good MSM online service targeting.

971  HIV Self-Testing in the Seattle Transgender Community: A Mixed-Methods Evaluation 
Julia E. Hood1; Elizabeth W. Forsyth2; Jillian Neary3; Susan Buskin4; Mathew R. Golden5; David A. Katz5  
1PH, Seattle & King County, Seattle, WA, USA; 2Evergreen State Coll, Seattle, WA, USA; 3Univ of Washington, Seattle, WA, USA; 4Seattle King County PH, Seattle, WA, USA; 5Univ of Washington 
Sch of Med, Seattle, WA, USA 
Background: Transgender communities are disproportionately affected by HIV.  HIV prevention efforts that target cisgender men who have sex with men (cis MSM) may not reach 
or resonate with transgender communities.  Several studies suggest HIV self-testing (HIVST) is acceptable in key populations, though information about uptake of HIVST outside 
research settings is limited, especially among transgender people.  We evaluated reported uptake and perceptions of HIVST in the Seattle-area transgender community.
Methods: We analyzed cross-sectional Pride Survey data from 2014-15 to evaluate HIV testing behavior reported by cis MSM (collected at the Seattle Parade) and non-binary 
people, trans women, and trans men (collected at Seattle Trans* Pride Festival; hereafter trans*respondents) . The analysis excluded known HIV-positive respondents; parade 
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survey data was weighted so that the age distribution was comparable to that in Trans* Pride.  In 2015, 7 focus groups of 3-6 participants were conducted to evaluate perceptions 
of local HIV/STD services among transgender people, including HIVST.
Results: Compared to cis MSM, a larger proportion of trans* respondents reported an unknown HIV status and no prior HIV test (ever and in the past 2 years) (Table). The percent 
of cis MSM, trans women/non-binary people assigned male at birth, and trans men who had ever used HIVST was 20%, 7%, and 4%, respectively; use of HIVST at one’s last test was 
reported by 8% of cis MSM and 0% of trans* respondents. All the above differences were significant at p<.01.
In the transgender focus groups, perceptions of HIVST varied but tended to be favorable and often preferable to testing with local HIV test providers. Convenience and privacy were 
frequently cited by proponents of HIVST. Skeptics were concerned by perceptions of the test’s cost, complexity, lower validity, longer window period, and that testing alone would 
be anxiety-provoking. The following misconceptions regarding HIVST were mentioned: it involves a finger-prick, specimens must be sent to a company, and a company stores 
users’ personal information.
Conclusions: Pride survey data suggest that Seattle-area transgender people HIV test less frequently than cis MSM.  Efforts to promote HIVST as a method for increasing HIV 
testing among transgender people should include educational campaigns to address concerns and misinformation and include transgender-friendly counseling resources.

 

972  MSM and TG Accessing HIV VCT in Bangkok: Spatial Characteristics, 2005-2015 
Kevin Weiss1; Sarika Pattanasin2; Wipas Wimonsate2; Jirawat Suksamosorn2; Prin Visavakum2; Wichuda Sukwicha2; Samart Karuchit2; Chaiwat Ungsedhapand2; Eileen Dunne3; Timothy 
H. Holtz3 
1Emory Univ Rollins Sch of PH, Atlanta, GA, USA; 2Thailand Ministry of PH US CDC Collab, Nonthaburi, Thailand; 3CDC, Atlanta, GA, USA 
Background: The Silom Community Clinic @TropMed (SCC @TropMed) is a voluntary counseling and testing (VCT) clinic for men who have sex with men (MSM), and transgender 
women (TG), in Bangkok. We assessed demographic and spatial features of our clients from 2005–2015.
Methods: We routinely collected demographic and spatial data from clients attending their first VCT at SCC @TropMed. Human immunodeficiency virus (HIV) VCT followed an 
algorithm of three rapid tests on blood. We divided visit dates into 3 periods based on the growth of public HIV testing venues for MSM in Bangkok; Period 1 (Sep. 2005–Dec. 
2009), Period 2 (Jan. 2010–Sep. 2013), and Period 3 (Oct. 2013–May 2015). Clients provided postal zones of residence. We obtained geocoded HIV testing venues in Bangkok 
serving MSM and TG from the Bangkok Metropolitan Administration and U.S. Centers for Disease Control and Prevention. Using choropleth maps, we overlaid these spatial data and 
calculated distance between client residence and HIV testing venues using centroids of postal zones. We assessed differences in proportions across periods using chi-square tests of 
independence and trend, and spatial autocorrelation of prevalence and visit density using the Global Moran’s I test.
Results: Among 8945 total clients (Period 1: 2802, Period 2: 3942, Period 3: 2201), at their first visit, 6681/8759 (76.3%) reported currently living in Bangkok, and 7429/8759 
(84.8%) lived in postal zones located outside a 5-kilometer (km) radius of SCC @TropMed (Figure). Of 7728 tested, 2390 (30.9%) tested positive for HIV. Client age, HIV testing 
history, and current residence varied over time periods (all p<0.01). From Period 1 (12.6%) to 2 (37.5%) to 3 (41.0%), increasing proportions of clients lived in postal areas within 2 
km of any testing venue (p<0.01), and increasing proportions of clients lived in postal areas >5 km from SCC @TropMed (Period 1: 83.4%, Period 2: 84.7%, Period 3: 87.0%, p<0.01). 
There was no evidence of clustered HIV prevalence (Moran’s I 1.58, p=0.11) or clustered visit density (Moran’s I 1.17, p=0.24).
Conclusions: Spatial data describe time-varying client demographics, including residence closer to a testing venue and residence farther from SCC @TropMed. This may represent 
greater access to MSM HIV testing venues in Bangkok and SCC @TropMed serving a broader geographic region. Spatial data can inform programmatic and research activities by 
providing meaningful data on populations and service accessibility.
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973  Effect of Secondary Distribution of HIV Self-Tests on Womens Sexual Decision-Making 
Harsha Thirumurthy1; Samuel H. Masters1; Sue N. Mavedzenge2; Eunice Omanga3; Kawango Agot3  
1Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA; 2RTI, San Francisco, CA, USA; 3Impact Rsr and Develop Org, Kisumu, Kenya 
Background: Providing multiple HIV self-tests to individuals for distribution to their sexual partners, i.e. ‘secondary distribution’, is a novel strategy that has the potential to 
increase knowledge of partner HIV status and enable safer sexual decision-making. By facilitating HIV testing at the time of high-risk sexual behaviors, self-testing might promote 
condom use and other HIV prevention behaviors. However, there is limited evidence on the feasibility of ‘secondary distribution’ of self-tests or the ability of individuals to make 
more informed sexual decisions with self-tests. We explored whether providing multiple self-tests to high-risk HIV-uninfected women influences their sexual decisions.
Methods: Antenatal and postpartum women and female sex workers (FSWs) who were HIV-uninfected and aged 18-39 years were recruited at 2 sites in Kisumu, Kenya. Following 
informed consent and instructions on using the OraQuick Rapid HIV 1/2 Test, women received 3-5 self-tests for own use or distribution to others. Structured interviews were 
conducted with the index participants (IPs) at enrollment and multiple times over 3 months to determine how self-tests were used. We examined IPs reported sexual behavior 
when their partners self-tested HIV-positive or HIV-negative.
Results: A total of 277 IPs (176 antenatal and postpartum, 101 FSWs) were enrolled. Most IPs distributed a self-test to at least one sexual partner (88% antenatal and postpartum, 
96% FSWs), with FSWs giving self-tests to an average of 2.9 sexual partners. In total, 4% (4/144) of antenatal and postpartum women’s partners and 14% (41/298) of FSWs’ 
partners were reported to obtain an HIV-positive result from the self-test. Sexual intercourse was significantly less likely when a sexual partner tested HIV-positive versus 
HIV-negative (18% vs. 62%, p<0.01). Condom use among those who reported sexual intercourse was also significantly higher after a sexual partner tested HIV-positive versus 
HIV-negative (100% vs. 44%, p<0.01).
Conclusions: The results suggest that women who received multiple HIV self-tests were able to distribute tests to current or potential sexual partners and make positive sexual 
behavior decisions accordingly. Providing multiple self-tests for secondary distribution to high-risk women such as FSWs can lead to increased partner testing, results disclosure, 
and enable women to make safer HIV prevention decisions. The potential for secondary distribution as an HIV prevention strategy warrants further evaluation and consideration.

 

974  Awareness of HIV Status: the Disclosure Gap in Rural Africa 
Elisa López Varela1; Laura de la Fuente Soro1; Orvalho J. Augusto2; Charfudin Sacoor2; Ariel Nhacolo2; Esmeralda Karajeanes3; Paula M. Vaz3; Denise Naniche1  
1Barcelona Inst for Global Hlth, Barcelona, Spain; 2Centro de Investigação da Manhiça (CISM), Maputo, Mozambique; 3Fundação Ariel Glaser, Maputo, Mozambique 
Background: Awareness of HIV infection is the first critical step in the continuum of HIV care.  However, previous HIV status is not always disclosed to counselors and health 
personnel and little is known about the extent and causes of non-disclosure. The objective of this study was to measure the extent of non-disclosure of HIV status at a clinical and 
community setting in the Manhiça District, Southern Mozambique.
Methods: This study was nested in a larger prospective observational study of linkage to care conducted between May 2014 and June 2015 in the Manhiça demographic 
surveillance system (DSS).  Randomly selected adults from the DSS were visited at home and offered HIV voluntary counseling and testing (HBT). Provider initiated (PICT) and 
voluntary testing (VCT) were offered at the Manhiça district Hospital. All participants who did not know their HIV status and who tested positive at HBT, VCT or PICT were enrolled 
in the study. A history of previous HIV diagnosis was verified through the hospital electronic patient tracking system (ePTS). 
Results: Among the 1401 adults screened in HBT, 323 (23.1%) disclosed their positive HIV status to the community counselor prior to testing. Of those tested, 108 were positive 
with an estimated prevalence of new HIV diagnoses of 10.0% (95%CI 8.4-12). However, 37 of the 108 positive (34.2%) were later identified through the ePTS as registered 
HIV-infected patients. The adjusted community prevalence of new HIV diagnoses was thus 6.8% (95%CI 5.5-8.5). The additional prevalence of new HIV diagnoses attributed to 
non-disclosure was higher in females (3.7%) than in males (2.4%) and highest among adults aged 35-44 years (5.3%). The overall HIV community prevalence of new and previous 
diagnoses was estimated at 30.8% (95% CI 28.4-33.2). The proportion of non-disclosures among participants testing positive at clinic-based testing sites and later identified 
through the EPTS was also high (12% at VCT and 29% at PICT p<0.001). 
Conclusions: Non-disclosure of a previous HIV diagnosis among individuals testing positive is a frequent challenge encountered in all testing modalities. It can impact 
epidemiological population-based indicators relying on HIV self-disclosure. Inaccuracies in these indicators have implications on HIV program monitoring including estimating 
new diagnoses, real needs, coverage of ART and patient attrition.
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975  Home-Based HIV Testing and New HIV Diagnoses in Chókwè District, Mozambique 
Isabelle Casavant1; Duncan MacKellar2; Ricardo Thompson3; Robert Nelson2; Juvencio Bonzela4; Bertur Alface5; Stanley Wei1; Daniel Shodell6; Judite Cardoso7; Nely Honwana1  
1CDC, Maputo, Mozambique; 2CDC, Atlanta, GA, USA; 3Natl Inst of Hlth Mozambique, Maputo, Mozambique; 4CITSC, Chókwè, Mozambique; 5Provincial Directorate of PH, Xaixai, Mozambique; 
6Colorado Dept of PH and Environment, Denver, CO, USA; 7JHpiego, Maputo, Mozambique 
Background: Home-based HIV testing and counseling (HTC) has not been widely adopted because of high costs and low yield in new HIV diagnoses. As part of the Chókwè 
Mozambique Health Demographic Surveillance System (CHDSS), we report on the uptake of HTC offered at home, prevalence of HIV, and percentage of new diagnoses in a southern 
district of Mozambique.
Methods: CHDSS conducts an annual census of approximately 95,000 residents. As part of the first round of a multi-year combination-prevention project, in 2014-15, staff visited 
each CHDSS household and offered HTC to all residents. Consenting residents were screened for prior HIV diagnosis. Rapid HIV testing was conducted at home for residents without 
prior diagnosis, otherwise testing was conducted at the CHDSS laboratory using whole blood collected at home. Analyses are restricted to residents 15-59 years of age. Reported 
HIV prevalence is not adjusted to the CHDSS population.
Results: Of 53,227 residents 15-59 years of age, 25,344 (47.6%) tested for HIV. Proportionally more females than males (52% vs 41%), older (25-59) than younger adults (15-24) 
(50% vs 45%), and residents in rural than urban areas (50% vs 45%) tested for HIV. Of residents encountered, an estimated 82% of males and 88% of females accepted HTC. Of 
residents tested, 5119 (20.2%) were HIV-infected and 1945 (7.7%) were newly diagnosed. HIV prevalence increased markedly by age-group through 40-44 years, exceeding 30% 
for females and males in this age group, and steadily declined in older age groups (Figure). HIV prevalence was higher among females than males for each age group, particularly 
from 15 through 39 years. Percentage of new HIV diagnoses approached or exceeded 10% for females in age groups 20 through 44 years, and for males in age groups 25 through 44 
years (Figure). For age groups 25 through 39 years, although HIV prevalence was substantially higher among females than males, percentage of new diagnoses (~10%) was similar 
in both groups.
Conclusions: In the first year of the combination-prevention project, nearly half of the estimated population 15-59 years of age were HIV tested, resulting in the new HIV diagnosis 
and referral to care of nearly 2,000 persons. Although testing rates were high among persons encountered, home-based HTC reached fewer men, younger persons, and persons 
who lived in urban areas. In high-prevalence populations, home-based HTC may be an important part of a comprehensive approach to achieve UNAIDS targets to diagnose 90% of 
HIV-infected persons.

 

976  Increased Linkage to HIV Care After Clinic vs Community Testing in Rural Mozambique 
Elisa López Varela1; Laura de la Fuente Soro1; Orvalho J. Augusto2; Charfudin Sacoor2; Ariel Nhacolo2; Esmeralda Karajeanes3; Paula M. Vaz3; Denise Naniche1  
1Barcelona Inst for Global Hlth, Barcelona, Spain; 2Centro de Investigação da Manhiça (CISM), Maputo, Mozambique; 3Fundação Ariel Glaser, Maputo, Mozambique 
Background: Improvements in testing services are needed if the global target of 90-90-90 is to be achieved. Client or provider -initiated and home-based HIV counseling and 
testing (VCT, PICT and HBT, respectively) are all complementary testing modalities to be considered when selecting local appropriate interventions.  Linkage to HIV care throughout 
the cascade is a crucial indicator and yet there is little data on linkage across testing modalities. We aimed to compare the linkage rates between VCT, PICT and HBT in Southern 
Mozambique.
Methods: Between 2014 and 2015, we prospectively enrolled 341, 432 and 396 new adult HIV diagnoses through VCT, PICT and HBT respectively in a semi-rural area served by 
the Manhiça District Hospital (MDH). Passive follow-up information was obtained through the MDH electronic HIV patient tracking and demographic surveillance system.  Loss to 
Follow up (LTF) at each step of the care cascade was defined within 3 months of testing.  Logistic regression was used to estimate the impact of testing modality on LTF at each step 
of the cascade.
Results: Among the 1169 enrolled patients, 56% were female with a median age of 34, 35 and 38.4 years in VCT, PICT and HBT respectively (p<0.0001). Linkage differed according 
to testing modality and cascade step. Of those tested at VCT, PICT and HBT, 99% (n=336), 92% (n=397) and 29% (n=113) respectively enrolled in care (p=0, 0001) while 51%, 
42% and 53% of those enrolled attended the 1st clinic visit.  PICT was significantly associated with a higher risk of LTF both at enrollment and 1st clinical visit (p=0.0001 and 0.0215 
respectively). Women, older participants and those reporting work absenteeism were less likely to be LTF for the 1st visit. Significant predictors of LTF at the staging step included 
being male (p=0.04) and having individual testing (p=0.05). Among those individuals eligible for ART, there was no significant difference in ART initiation between HIV testing 
cohorts (67, 63 and 68% for VCT, PICT and HBT respectively).
Conclusions: HBT participants were more likely not to enroll in care as compared to VCT and PICT, but there was no difference in LTF for initiating ART among those eligible. Areas 
relying on HBT should implement additional measures to ensure linkage to care after testing. Regardless of testing modality, there is a considerable block in the cascade of care 
before the 1st clinic visit leading to very low rates of ART initiation.
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977  Effect of SMS, Phone-Call, and In-Person Reminders on Repeat HIV Test Uptake in Kenya 
Peter M. Mugo1; Elizabeth W. Wahome1; Evanson Gichuru1; Grace Mwashigadi1; Alexander N. Thiong’o1; Henrieke A. Prins1; Tobias Rinke de Wit2; Susan M. Graham3; Eduard J. Sanders1 
1Kenya Med Rsr Inst, Kilifi, Kenya; 2Amsterdam Inst for Global Hlth and Develop, Amsterdam, Netherlands; 3Univ of Washington, Seattle, WA, USA 
Background: Following HIV-1 acquisition, most individuals develop an acute retroviral syndrome and a majority seek care. Available antibody testing cannot detect an acute HIV 
infection (AHI), but repeat testing after 2-4 weeks will detect seroconversion. This study assessed the effect of SMS, phone-call and in-person reminders on repeat HIV test uptake 
among patients evaluated for AHI.
Methods: The study was a non-blinded randomized control trial among patients 18-29 years of age seeking care at health facilities and community pharmacies in Coastal 
Kenya (NCT01876199, ClinicalTrials.gov). At the initial care-seeking visit, participants were tested for HIV antibodies and p24 antigen. Locator information included mobile phone 
number and home or workplace address. All participants who tested antibody and antigen negative were invited to report for repeat testing after two weeks. Participants 
were randomized 1:1 to either standard appointment (dated appointment card) or enhanced appointment which comprised a dated appointment card plus SMS and phone call 
reminders or in-person reminders (home or workplace visits by a fieldworker) for participants without a phone. Reminders were sent a few days before the appointment date 
and after a missed appointment by a single fieldworker. Phone reminders were sent using a basic feature phone. The primary outcome measure was visit attendance, i.e., the 
proportion of participants attending the repeat test visit. Factors associated with visit attendance were examined by bivariable and multivariable logistic regression.
Results: 410 participants were randomized. Visit attendance was 41% (85/207) for the standard group and 59% (117/199) for the enhanced group (odds ratio 2.0, p<0.001). There 
was no difference in visit attendance between participants in the phone reminders versus the in-person reminders sub-groups (58% vs. 60%, p=0.8). In the phone reminders 
sub-group. Higher attendance was independently associated with older age, enrolling health facility and report of transactional sex in past 4 weeks (Table). Lower attendance was 
associated with reporting >1 sex partner in past 2 months.
Conclusions: Appointment reminders through SMS messages, phone calls and in-person contacts doubled the odds of repeat HIV test uptake. This low-cost intervention could 
help patients suspected of AHI report for repeat HIV testing 2-4 weeks after care seeking in settings that have no ability to test for p24 antigen or RNA.

 

978  Effective, High-Yield HIV Testing for Partners of Newly Diagnosed Persons in Tanzania 
Marya Plotkin1; Catherine Kahabuka2; Mbaraka Amuri3; Mustafa Njozi3; Werner Maokola4; Erick Mlanga5; Mary Drake3; Kelly Curran6; Charlene Brown7; Vincent Wong7 
1Jhpiego, Chapel Hill, NC, USA; 2Kahabuka Consulting, Dar es Salaam, Tanzania; 3Jhpiego, Dar es Salaam, Tanzania; 4Natl AIDS Control Prog, Dar es Salaam, Tanzania; 5US Agency for Intl 
Develop-Tanzania, Dar es Salaam, Tanzania; 6Jhpiego, Baltimore, MD, USA; 7US Agency for Intl Develop, Washington, DC, USA 
Background: With UNAIDS’s 90-90-90 goal, high yield approaches to HIV testing and counseling (HTC) are critical. Partner tracing, where sexual partners of HIV-diagnosed clients 
are contacted by their partner or a health provider, is effective in identifying persons with undiagnosed HIV infection.  A Malawi study found a 64% infection rate among sexual 
partners of index clients; and in a Cameroon study half (50.1%) were infected.  Partner services for STI prevention have been utilized in the US and Europe, but this approach is 
underutilized in Sub-Saharan Africa (SSA). This study evaluated feasibility, acceptability and effectiveness of partner tracing in facility-based HTC in Tanzania.
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Methods: The study was conducted in 3 hospitals in Njombe (Tanzania’s highest HIV prevalence region) from June to September 2015. Newly HIV-diagnosed men and women, 
tested through PITC or VCT, were enrolled as index clients, and offered the choice of referring or bringing in their partner for HTC, or having a health provider anonymously contact 
their partner with the recommendation to come for HTC. Partners presenting to the facility were offered HTC and referred into HIV care and treatment if found HIV positive.
Results: 4,832 individuals were tested for HIV. 765 (15.8%) tested positive; 643 consented to participate. Of these, 251 were ineligible for partner referral including for being 
underage (31); not having a sexual partner in the last 12 months (148); being mentally unstable (18); being at risk of intimate partner violence (8) or other (46). 387 (99.7%) eligible 
index clients participated in the listing and referral process. 392 partners were listed, of whom 242 (61.7%) came to the facility; 222 (91.7%) through index client referral and 20 
(8.3%) after a health provider contacted them. Of the 228 (94.2%) partners who were tested for HIV, 144 (63.1%) tested positive, all newly diagnosed.  HIV positivity rate did not 
differ significantly (p=0.5) among male (56.9%) and female partners (61.4%) (See Table 1)
Conclusions: This study demonstrated feasibility, acceptability and effectiveness of partner notification/referral for HTC in facility-based HTC in Tanzania. Given the need for high 
yield of  identifying previously undiagnosed HIV infected individuals in the context of reaching 90-90-90 goals, and noting that notification was primarily by index clients, the 
findings present strong evidence for integrating partner notification and testing into facility-based HTC services in Tanzania and similar settings in SSA.

Table 1. Overview of HTC Partner Tracing Study findings (June – September 2015) 

Facility Makambako Kibena Ilembula Total 

People tested for HIV in the facility 2092 1634 1106 4832 

HIV positive through HTC  (PITC and VCT)  351 322 92 765 

Percent testing positive through PITC and VCT 16.7 19.7 8.3 15.8 

Index clients eligible and consenting to participate 
in the partner listing for referral to HTC 202 150 35 387 

Index Client preference for sexual partner referral 
approach (n of listed partners):         

  Client contacts / refers own sexual partner 194 147 32 373 

  Provider contacts / refers sexual partner 8 7 4 19 

Partner comes to facility by type of referral:         

  Client contacts / refers own sexual partner 91 110 21 222 

  Provider contacts / refers sexual partner 16 4 0 20 

Partners agreeing to HTC 98 109 21 228 

Partners testing HIV positive 49 81 14 144 

HIV positive rate among testing partners 50 74.3 66.6 63.1 

 

 
 

979  94% Population HIV Testing Coverage With Repeat Hybrid Mobile Testing in East Africa 
Gabriel Chamie1; Jane Kabami2; Emmanuel Ssemmondo2; Tamara Clark1; Elizabeth Bukusi3; Maya Petersen4; Moses R. Kamya5; Diane V. Havlir1; Edwin Charlebois1; for the Sustainable 
East Africa Research for Community Health (SEARCH) team  
1Univ of California San Francisco, San Francisco, CA, USA; 2Makerere Univ-Univ of California Rsr Collab, Kampala, Uganda; 3Cntr for Microbiology Rsr, Kenya Med Rsr Inst, Kisumu, Kenya; 4Univ 
of California Berkeley, Berkeley, CA, USA; 5Makerere Univ Coll of Hlth Scis, Kampala, Uganda 
Background: In 2013-14, we reported 89% adult HIV testing coverage in 32 communities of 10,000 persons each in Uganda and Kenya using a hybrid mobile testing strategy 
(multi-disease community health campaigns [CHC], followed by home-based testing for CHC non-attendees [SEARCH:NCT01864603]). We repeated hybrid testing one year later 
and sought to determine: 1) adult testing coverage after two rounds of testing; 2) repeat testing rates; and 3) HIV prevalence, disease stage and testing coverage in year 2 among 
the 11% untested in year 1.
Methods: In 2014-15 (year 2), we repeated population-wide HIV testing using our hybrid approach in 16/32 communities. We offered new multi-disease services at CHCs, 
including urgent care and men’s health education, and in Kenya, worked with the Ministry of Health to offer on-site medical male circumcision, family planning and cervical cancer 
screening. We determined the proportion of stable adults (≥15 years; living in community for ≥6 months) that tested for HIV at least once during two rounds of hybrid testing, 
compared HIV prevalence and disease stage of adults who tested in year 2 but not year 1 vs. tested in year 1, and measured repeat testing in high-risk groups.
Results: Overall, 73,284/77,778 (94%) baseline census-enumerated, stable adult residents tested for HIV at least once during two rounds of hybrid testing. In Year 2, we tested 
59,382/75,362 (79%) eligible stable adults (alive and HIV-/unknown): 46,633 (79%) tested at CHCs vs. 12,749 (21%) at HBT. If 10,085 adults (13%) reported to have moved out of 
community by an informant are excluded, year 2 testing coverage was 91%. Of 62,004 baseline HIV- adults eligible for repeat testing, 51,099 (82%) re-tested in year 2. Of 8,742 
(11%) adults who did not test in year 1, 4,337 (50%) tested in year 2 and had similar HIV prevalence to those who tested in Year 1 (Table). In year 1 HIV- key populations who had 
not died or moved away, 95% of bar workers, 85% of transport workers, and 89% of fishing industry workers tested in both years 1 and 2. In qualitative data, new multi-disease 
services were a motivating factor for year 2 CHC participation.
Conclusions: With a repeat hybrid mobile approach, we achieved near universal HIV testing coverage, (94% of stable adults) over 12-15 months in 16 rural communities in Kenya 
and Uganda. Offering new multi-disease services in the repeat year contributed to ongoing high coverage (91%). This approach successfully reached transport, fishing and bar 
workers at high HIV risk for repeat test

Table.	  Comparison	  of	  HIV	  prevalence,	  and	  CD4	  and	  viral	  load	  metrics	  among	  adults	  who	  tested	  HIV+	  in	  
Year	  1	  vs.	  adults	  who	  did	  not	  test	  in	  Year	  1	  but	  tested	  HIV+	  in	  year	  2.	  
	  

	   Adults	  who	  tested	  HIV+	  in	  
Year	  1	  (N=6,682)	  

Adults	  who	  did	  not	  test	  in	  
year	  1,	  but	  tested	  HIV+	  in	  

year	  2	  (N=421)	  

p	  value	  

HIV	  Prevalence	   6,682/68,947	  (9.7%)	   421/4,337	  (9.7%)	   0.97	  
Median	  CD4+	  cell	  count	  

at	  diagnosis	  (IQR)	   515	  (356-‐698)	   451	  (292-‐633)	   <0.001	  

Mean	  log	  HIV	  RNA	  (SD)	   3.3	  (1.3)	   3.0	  	  (1.4)	   <0.001	  
Median	  HIV	  RNA	  (IQR)	   2.7	  (2.7-‐4.4)	   2.7	  (1.6-‐4.3)	   <0.001	  
	  

 

980  Does a Male CHiP Increase Uptake of HIV Testing by Men? Lessons From HPTN 071 Study 
Mwelwa M. Phiri1; Kwame Shanaube1; Sian Floyd2; Ephraim Sakala1; Stable Besa1; Sam Griffith3; Helen Ayles2; for the HPTN 071/PopART Team  
1ZAMBART, Lusaka, Zambia; 2London Sch of Hygiene & Trop Med, London, UK; 3FHI 360, Research Triangle Park, NC, USA 
Background: Male involvement in HIV testing programs can be pivotal in changing the dynamics of the HIV and AIDs epidemic. Factors attributing to low male involvement in 
Sub-Saharan Africa include culture, patriarchy and general reluctance to engage in health services. HPTN 071 is a 3 arm community-randomized trial in 21 communities in Zambia 
and South Africa that aims to study the impact of a combination prevention package on HIV incidence. The intervention is delivered in annual rounds of home-based door-to-door 
visits and includes voluntary HIV counselling and Testing (HCT) by a pair of Community HIV care Providers (CHiPs).  Our objective was to determine whether having a male CHiP as 
part of a pair improved male uptake of the intervention and HIV testing in our communities.
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Methods: CHiPs were paired up at the start of the intervention based on availability, gender balance, location of residence of the CHiP in relation to work area and personal 
characteristics. Every CHiP pair was assigned to a geographical zone consisting of 350-450 households. Process data of household visits was collected real time using hand-held 
electronic devices.
Outcome was defined as the proportion of males accepting the intervention and male uptake of HIV testing among those eligible. Primary exposure was the presence or absence of 
a male CHiP in the pair. Only pairs that worked together for the full duration of the study period were included. Crude proportions were calculated using cross-tabulation and crude 
OR’s were calculated using logistic regression taking clustering on community level into account.
Results: Of the 206 pairs of CHiPs, 166 worked together since the start of the study: 53 female-female (FF) pairs, 107 male-female (MF) pairs and 6 male-male (MM) pairs. 25,206 
out of 27,262 males (92.5%) accepted to take part in the intervention when counseled by MF or MM pairs compared to 49,581 out of 54,192 males (91.5%) with FF pairs (OR 0.88, 
95% CI 0.55-1.40). Uptake of HIV-testing by eligible male participants (never tested or self-reported negative) was 29,348 out of 43,136 (68.0%) in pairs with minimally one male 
CHiP versus 17,857 out of 28,074 (63.6%) in FF pairs (OR 1.22, 95% CI 0.97–1.53). 
Conclusions: We did not find convincing evidence that the presence of a male CHiP improves the uptake of the intervention or HIV-testing by male participants. Other factors such 
as the interaction between age of the CHiP and participants need to be considered.

981  Uptake of HIV Testing in the HPTN 071 (PopART) Trial in Zambia 
Kwame Shanaube1; Joseph M. Chaila1; Sian Floyd2; Ab Schaap1; Sam Griffith3; Richard Hayes2; Sarah J. Fidler4; Helen Ayles2; for the HPTN 071/PopART  
1ZAMBART, Lusaka, Zambia; 2London Sch of Hygiene & Trop Med, London, UK; 3FHI 360, Research Triangle Park, NC, USA; 4Imperial Coll London, London, UK 
Background: The HPTN071 (PopART) trial is a 3-arm community randomized trial in 12 communities in Zambia and 9 communities in South Africa evaluating the impact of 
a combination HIV prevention package, including a universal test and treat intervention, on HIV incidence. Arm A of the study provides the “full” combination HIV prevention 
package including home-based HIV voluntary counselling and testing, promotion of VMMC, and offer of immediate ART for those testing HIV-positive. The intervention in Zambia 
is offered in 8 of the 12 communities and is delivered in annual rounds by Community HIV Care Providers (CHiPs). We present data from the first annual round across the 4 Arm A 
communities in Zambia, which have an adult population of about 100,000.
Methods: Individuals who are contacted are offered participation in the study intervention, with verbal consent. Uptake of different components of the intervention, including 
HIV testing, was recorded electronically by the CHiPs during household visits. Data were analysed for the first annual round of the intervention, December 2013 to June 2015.
Results: 48,790 households (~100%) were visited by CHiPs during the first round, enumeration of individual household members was completed for 96% (46,899/48,790), and 
83% (101,578/121,698) of adults (≥ 18 years) consented to participate. Refusal rate was 6.5% (7958/121,698) and 9% (10,962/121,698) were not contacted. Of those that consented 
to participate 45% (45,610/101,578) were men and the median age was 29. Prior to the CHiP visit, 47% (48,006/101,578) “knew their HIV status”, using a definition that they either 
reported they were HIV-positive (n=7,732), or that they had tested for HIV in the previous 12 months and were HIV-negative (n=40,274). Among those who did not self-report they 
were HIV-positive, 71% (66,829/93,846) accepted the offer of HIV counselling and testing from CHiPs, and 7.6% (5,108/66,829) tested HIV-positive. Among those consenting, 90% 
of women (50,619/55,968) and 87% (39,551/45,610) of men knew their HIV status by the end of Round 1; 16% (8,701/55,968) of women and 9% of men (4,139/45,610) self-reported 
or tested HIV-positive.
Conclusions: Through a home-based approach of offering a combination HIV prevention package the percentage of adults who knew their HIV status increased from ~50% to 
~90%, among those who were contacted and consented to participate.

 

982  HIV Testing and ART Coverage Before a UTT Intervention: Findings in HPTN 071(PopART) 
Helen Ayles1; Sian Floyd1; Nomtha Mandla2; Alicia Young3; Deborah Donnell4; Nkatya Kasese5; Ayana Moore6; Nulda Beyers7; Sarah J. Fidler8; Richard Hayes1  
1London Sch of Hygiene & Trop Med, London, UK; 2Univ of Stellenbosch, Cape Town, South Africa; 3SCHARP, Seattle, WA, USA; 4SCHARP, Fred Hutchinson Cancer Rsr Cntr, Seattle, WA, USA; 
5ZAMBART, Lusaka, Zambia; 6Family Hlth Intl, Durham, NC, USA; 7Univ of Stellenbosch, Tygerberg, South Africa; 8Imperial Coll London, London, UK 
Background: In 2014 UNAIDS set aspirational “90-90-90” global targets for knowledge of HIV status and ART coverage among people living with HIV. HPTN071 (PopART) is a 
3-arm community randomised trial in 12 communities in Zambia and 9 communities in South Africa (SA), which tests the impact on HIV incidence of a combination HIV prevention 
approach compared with standard-of-care.  Household-based interventions are provided in 2 trial arms, and include a universal offer of HIV testing and support for linkage to 
HIV care. ART is delivered through routine health care services; in one intervention trial arm, it is offered to all HIV-positive (HIV+) adults irrespective of CD4 count. We analysed 
baseline data on community-wide uptake of HIV testing and ART, to quantify the level of service expansion required to reach the 90-90-90 targets.
Methods: A randomly-selected cohort (PC) of adults aged 18-44 years was recruited from November 2013 to March 2015 to measure primary and secondary trial outcomes. 
Consenting participants provided a blood sample for laboratory HIV testing, and the research questionnaire included questions on previous HIV testing, knowledge of HIV status, 
and uptake of ART.
Results: 38,383 adults were enrolled in the PC, ~2000 in each trial community. A total of 23,362 were enrolled before they were offered the household-based interventions, 
of whom 21,854 had a laboratory HIV test result available by mid-2015 and 21,776 answered questions on prior HIV testing. HIV prevalence was 12% in men (806/6674) and 
27% (4048/15102) in women; 69% of men and 88% of women reported previously testing for HIV, with wide variation among communities. In Zambia, among HIV+ men 46% 
(172/373) reported they were HIV+ and 31% (117/373) that they were on ART; among HIV+ women  55% (970/1760) reported being HIV+ and 36% (636/1760) were on ART. In 
SA, among HIV+ men 27% (116/433) reported they were HIV+ and 18% (78/433) that they were on ART;  among HIV+ women 48% (1103/2288) reported being HIV+  and 32% 
(724/2288) were on ART. Knowledge of HIV status and ART uptake varied considerably across communities, and increased with age.
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Conclusions: Among HIV+ men around one-third knew their HIV status and one-quarter were on ART, and among HIV+ women around half knew their HIV status and one-third 
were on ART, across the trial communities. These levels are far below 90-90-90 targets; the HPTN071 trial will determine whether, with household interventions, the targets can be 
reached.

983  HIV Testing and Linkage to Care in the Botswana Combination Prevention Project 
Pamela J. Bachanas1; Mary G. Alwano2; Stephanie K. Behel1; John Wen1; Winnie Sento3; Jan S. Moore1; Molly Pretorius Holme4; Tendani Gaolethe5; Refeletswe Lebelonyane6; Lisa A. 
Mills2  
1CDC, Atlanta, GA, USA; 2CDC, Gaborone, Botswana; 3Tebelopele Counseling and Testing Cntr, Gaborone, Botswana; 4Harvard Sch of PH, Boston, MA, USA; 5Botswana Harvard AIDS Inst 
Partnership, Gaborone, Botswana; 6Ministry of Hlth, Gaborone, Botswana
Background: To identify 90% of PLHIV, effective community models to test and link men and women are needed. The Botswana Combination Prevention Project (BCPP) is a 
randomized controlled trial designed to evaluate the impact of high coverage of a combination prevention package on population level HIV incidence in 30 communities. The trial is 
ongoing; we describe preliminary data on uptake of HIV testing and linkage to care (LTC) in the first 7 intervention communities.
Methods: HIV testing campaigns conducted October 2013-May 2015 included home-based and mobile testing.  Enumeration was attempted at all inhabited households, and 
interviews and HIV testing were offered to residents >16 years who did not have documentation of an HIV test in the previous 3 months. Newly identified and known HIV-positive 
persons not on ART were given point of care CD4 tests, referrals, and LTC interventions if they did not register at the HIV clinic.
Results:  Of the 19,043 enumerated community residents ages 16-64, 17,282 completed HTC interviews; 70% (12,183/17,282) through home-based testing and 30% (5099/17,282) 
at mobile venues. Overall refusal rate for testing was 4%. Home-based testing reached more women (62%; 7496/12183); mobile testing reached more men (56%; 2879/5099). The 
rate of newly identified HIV-positives was 7% for both home and mobile testing. The highest rate of newly identified HIV-positives for both males and females was in the 31-40 age 
group (range 10-13%) for both home and mobile testing. Sixteen percent (2,743/17,284) of those who completed HTC interviews had documentation of prior HIV-positive status; 
84% (2,317/2,743) of them were on ART. More women (72%; 1973/2743) already knew their HIV-positive status than men (28%; 770/2743).  Among the newly diagnosed, known 
HIV-positive persons not on ART and ART defaulters referred to the HIV clinic, 77% (1138/1479) registered at the local clinic.
Conclusions: Discussion: Preliminary data from BCPP indicates that both home-based and mobile testing campaigns are effective modalities for finding newly identified 
HIV-positive persons and known HIV-positive persons not on ART. Both modalities reach men and women; however, efforts to target age groups where new infections are highest 
and to increase testing among men should be strengthened and prioritized to reach the goal of identifying 90% of PLHIV. Tracking referrals to the clinic and providing follow up to 
those who do not link initially are important for high LTC rates.

984  Cross-Sectional HIV Incidence at Scale-up of ART in 24 Rural Communities in Botswana 
Sikhulile Moyo1; Coretah Boleo1; Terence Mohammed1; Lucy Mupfumi1; Simani Gaseitsiwe1; Rosemary Musonda1; Erik van Widenfelt1; Joseph Makhema1; M. Essex2; Vladimir Novitsky2  
1Botswana Harvard AIDS Inst Partnership, Gaborone, Botswana; 2Harvard Sch of PH, Boston, MA, USA 
Background: Direct real-time estimates of HIV incidence using cross-sectional sampling can provide critical information for design and evaluation of HIV prevention 
interventions. The ongoing scale-up of ART in southern African countries presents a substantial challenge to the accuracy and reliability of cross-sectional methods used for 
identification of HIV recency.
Methods: HIV recency was estimated at the baseline of the Botswana Combination Prevention Project (BCPP). Cross-sectional data were collected during household surveys in 
24 rural communities from Nov 2013 to Aug 2015. An HIV incidence testing algorithm combining the Limiting-Antigen Avidity Assay (LAg-Avidity EIA) with ART status and level 
of HIV-1 RNA load (multi-assay algorithm described in Rehle et al., PLoS One 2015;10:e0133255) was used. The LAg cut-off normalized optical density was 1.5. ART status was 
documented. The HIV-1 RNA cut-off was 400 cps/mL. The Mean Duration of Recent Infection was 130 days and the False Recent Rate was set to zero.
Results: A total of 2,727 individuals tested HIV-positive among 9,745 individuals with definitive HIV status (28.3% HIV prevalence after adjustment for study design; 95% CI: 
25.6%–31.2%) during the baseline household surveys. About 70% of HIV-positive individuals were already on ART. LAg-Avidity EIA data was generated for 2,710 of 2,719 (99.7%) 
HIV-positive individuals with research blood draw available, and 234 cases were identified as LAg-Avidity EIA recent. Among those, 198 individuals were considered chronically 
infected based on their documented ART status. Eleven of 36 LAg-Avidity EIA recent, ARV-naïve individuals had an HIV-1 RNA load ≤400 cps/mL, and were classified as having 
long-term HIV infections. Thus, 25 LAg-Avidity EIA recent, ARV-naïve individuals with HIV-1 RNA above 400 cps/mL were classified as individuals with recent HIV infections. HIV 
incidence across 24 communities was estimated at 1.00% (95% CI 0.60%–1.41%).
Conclusions: The increasing scale-up of ART in southern African communities requires adjustment of cross-sectional methods for identification of HIV recency. An algorithm that 
combines LAg-Avidity EIA testing with ART status and HIV-1 RNA data was used to estimate baseline HIV recency in 24 rural communities at baseline of the BCPP. This algorithm 
should be validated by longitudinal HIV incidence data in the future. HIV incidence in rural communities in Botswana was estimated at 1.0% in 2013–2015.

985  Local Social Network Features Predict HIV Testing Uptake in a Rural Ugandan Community 
Wenjing Zheng1; Laura Balzer2; Lillian Brown1; Norton Sang3; Tamara Clark1; Edwin Charlebois1; Moses R. Kamya4; Diane V. Havlir1; Maya Petersen5; for the SEARCH Collaboration  
1Univ of California San Francisco, San Francisco, CA, USA; 2Harvard Sch of PH, Boston, MA, USA; 3Kenya Med Rsr Inst, Nairobi, Kenya; 4Makerere Univ Coll of Hlth Scis, Kampala, Uganda; 5Univ 
of California Berkeley, Berkeley, CA, USA 
Background: Understanding social dynamics behind HIV testing may provide novel ways to achieve high testing coverage more efficiently. We tested whether social network 
data predicted testing uptake in a community wide mobile HIV testing campaign.
Methods: We built a social network for a rural Ugandan community with 4810 adults where, as part of the SEARCH Trial (NCT01864603), a hybrid approach of community health 
campaigns (CHC) followed by home based testing (HBT) for non-attendees tested 94% of adult stable residents (82% by CHC, 12% by HBT). In a baseline census, adult residents 
(>=15 years old) provided contact information for up to 6 friends in each of five social domains (health, money, emotional, food, and free time). Named contacts were matched 
to a census enumeration to build the network. Associations between testing uptake and network characteristics, including local network density (proportion of realized edges 
among all possible), clustering (proportion of trios that are fully connected), and number of named contacts from each social domain, were evaluated using logistic regression with 
cluster-robust standard errors, adjusting for age, gender, occupation, education, marital status, and wealth. Structural features of a subnetwork of HIV+ adults were compared to 
1000 simulated populations of the same prevalence and network topology.
Results: The community-wide network contained 25148 links across all domains, with 96% of individuals connected in a single cluster (Figure 1). After adjusting for 
demographics, subjects with fewer named contacts in any domain and subjects with a denser local network were both significantly less likely to attend CHC and more likely to fail 
to test at either CHC or HBT. The greatest risk for not testing was conferred by higher network density (aOR 2.9, 95%CI 1.47, 5.74) and fewer named free time contacts (aOR 1.24, 
95%CI 1.11, 1.38). Increased risk for CHC nonattendance was also associated with high local network clustering (aOR 1.78, 95%CI 1.06, 2.97). A subnetwork of 100 HIV+ adults was 
denser and had more clusters of size >=4 than expected by chance, and showed multiple social links to non-testers.
Conclusions: Network-based testing strategies that target dense and clustered local networks and increase social outreach may achieve high coverage more efficiently. Social 
network data identified clusters of HIV+ individuals with social links to multiple non-testers, potentially informing identification of hidden high-risk individuals.
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986  Combination HIV Prevention and HIV Incidence in a Ugandan Hotspot Fishing Community 
Joseph Kagaayi1; Mary K. Grabowski2; Gertrude Nakigozi3; Godfrey Kigozi1; Fred Nalugoda1; Robert Sekubugu1; Ronald H. Gray4; David Serwadda5; Maria J. Wawer4; Larry W. Chang6  
1Rakai Hlth Scis Prog, Entebbe, Uganda; 2Johns Hopkins Univ, Baltimore, MD, USA; 3Rakai Hlth Scis Prog, Baltimore, MD, USA; 4Johns Hopkins Bloomberg Sch of PH, Baltimore, MD, USA; 
5Makerere Univ Schoool of PH, Kampala, Uganda; 6Johns Hopkins Univ Sch of Med, Baltimore, MD, USA 
Background: Targeted combination HIV prevention interventions have been advocated to control the HIV epidemic in high HIV incidence and prevalence hotspots in sub-Saharan 
Africa. However, there is limited empirical evidence on the population-level effects of these interventions. We present data on the rapid scale-up of treatment as prevention (TasP) 
and medical male circumcision (MMC) and trends in HIV incidence in a fishing community with high HIV prevalence (41%) in Rakai District, Uganda.
Methods: Between November 2011 and May 2015, four survey rounds of the Rakai Community Cohort Study (RCCS), a population-based longitudinal study of HIV incidence, 
risk behaviors and HIV service utilization among residents aged 15-49, were conducted in a large Lake Victoria fishing village. HIV incidence was estimated as the number of new 
infections per 100 person years (py) between visits. We used multivariable Poisson regression models with generalized estimating equations, to estimate adjusted incidence rate 
ratios (aIRR) and 95% confidence intervals (95%CI) of  HIV incidence comparing the period before the start of TasP and rapid scale-up of MMC (2011-2012) to periods after 2012.
Results:  4,071 persons participated in at least one RCCS survey round. Average ART coverage among HIV-positive persons increased from 18.6% in November 2011 to 67.3% 
by May 2015, while MMC coverage among non-Muslim men increased from 24.3% to 49.2% over the same time period. HIV incidence was 4.0/100py (95%CI: 2.6-5.7) between 
November 2011 and October 2012, falling to 3.3/100 py (95%CI: 2.4-4.5) between October 2012 and October 2014, and to 2.9/100 py (95%CI: 2.2-3.8) between October 2014 and 
May 2015. The aIRR comparing the period 2011-2012 to 2014-2015 was 0.75 (95% CI=0.47-1.20); the aIRR for men was 0.75 (95% CI=0.39-1.43) and 0.77 for women (95% CI=0.38-
1.56).
Conclusions: Rapid scale-up of combination HIV prevention in very high risk fishing communities on Lake Victoria is feasible, and there is preliminary empirical evidence of the 
effects of these interventions in decreasing HIV incidence.

987  Genital Inflammation and HIV Shedding Post-Male Circumcision in Rakai, Uganda 
Eshan U. Patel1; Mary K. Grabowski2; Godfrey Kigozi3; Ronald H. Gray4; Andrew D. Redd5; Allison R. Kirkpatrick5; David Serwadda6; Maria J. Wawer4; Thomas C. Quinn7; Aaron A. Tobian7  
1NIH, Bethesda, MD, USA; 2Johns Hopkins Univ, Baltimore, MD, USA; 3Rakai Hlth Scis Prog, Entebbe, Uganda; 4Johns Hopkins Bloomberg Sch of PH, Baltimore, MD, USA; 5NIAID, NIH, Bethesda, 
MD, USA; 6Makerere Univ Schoool of PH, Kampala, Uganda; 7Johns Hopkins Univ Sch of Med, Baltimore, MD, USA 
Background: Among HIV infected men undergoing medical male circumcision (MC), resumption of sexual intercourse prior to wound healing is associated with increased risk of 
HIV transmission to female partners. We previously reported that penile HIV shedding increases post-MC. In this study, we examined the association between pro-inflammatory 
cytokines and penile HIV shedding.  
Methods: A prospective cohort study of 223 HIV-infected men undergoing dorsal slit MC was conducted between June 2009 and April 2012 in Rakai, Uganda. Preoperative and 
weekly penile lavages from 1-4 weeks post-MC (n=1034 visits) were tested for pro-inflammatory cytokines (IFN-γ, IL-10, IL-12p70, IL-13, IL-1β, IL-2, IL-4, IL-6, IL-8, and TNF-α) by 
an electrochemiluminescence immunoassay (Meso Scale Discovery Inc.). Cytokines with <1% detection (IFN-γ, IL-12p70, & IL-4) were excluded from analyses. Modified Poisson 
regression with generalized estimating equations and robust variance estimators were used to estimate prevalence risk ratios (PRRs) for penile HIV shedding at weeks 1-4 post-MC. 
Models were run for each cytokine individually. Among detectable samples, log10 cytokine levels were compared by penile HIV shedding status using the Wilcoxon rank-sum test 
and correlations with penile log10 HIV RNA were determined by Spearman’s rank-order test corrected for multiple comparisons (Bonferroni method). 
Results: Penile HIV and HSV-2 shedding was detected among 13.7% (141/1026) and 10.8% (87/805) of sample visits, respectively. Relative to baseline, detection of each cytokine 
was higher during wound healing weeks 1-3 post-MC (P<0.01), except for IL-2 (P=0.072; n=1031). Detection of all cytokines was lower among healed wounds (P<0.01; n=791). 
Baseline plasma HIV VL, CD4 count, genital ulcer disease, and antiretroviral therapy were not associated with cytokine detection. HIV shedding 1-4 weeks post-MC was associated 
with the detection of IL-1β, IL-2, IL-6, IL-8, IL-13, and TNF-α after adjusting for HSV-2 shedding and study visit (P<0.05; n=630). Log10 IL-1β and IL-8 levels were higher among visits 
with HIV shedding than non-shedding visits 1-4 weeks post-MC (P<0.01). Log10 IL-1β, IL-6, IL-8, IL-13, and TNF-α levels were positively correlated with penile log10 HIV RNA levels 
(P<0.01).
Conclusions: An increase in genital pro-inflammatory cytokines is associated with HIV shedding from MC wounds. Strategies to reduce genital inflammation post-MC and HIV 
shedding during wound healing may help to prevent male to female transmission. 
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988  Home-Based HIV Counseling and Testing Using Index Patients in Lesotho 
Abby L. DiCarlo1; Allison Zerbe1; Zach Peters2; Koen Frederix1; Joanne E. Mantell3; Robert Remien3; Wafaa M. El-Sadr1  
1ICAP at Columbia Univ, New York, NY, USA; 2ICAP, Columbia Univ Mailman Sch of PH, New York, NY, USA; 3HIV Cntr for Clinical and Behavioral Studies, Columbia Univ and New York State 
Psychiatric Inst, New York, NY, USA 
Background: HIV testing coverage in Lesotho has expanded in recent years with the percent of persons aged 15-49 who have ever tested increasing from 2009 (39.3% of men; 
68.6% of women) to 2014 (65.2% of men; 85.5% of women). To achieve universal HIV testing coverage, novel approaches are needed. The use of clinic-based index patients (IPs) for 
home-based HIV counseling & testing (HBCT) has the potential to expand testing coverage by facilitating access to homes and persons at risk for HIV.
Methods: Between December 2012 and September 2013, 192 IPs were recruited from 2 health centers in Mafeteng and Mohale’s Hoek districts as part of the NIH-funded Enhanced 
Prevention in Couples (EPIC) study. IPs were asked to approach their household (HH) members regarding testing. Home visits were scheduled with IPs and HBCT was offered to 
both IPs and HH members who did not self-report HIV+. Demographic and acceptability measures were collected by in-person surveys.
Results: At recruitment, 119 (62%) of 192 IPs self-reported as HIV+ and 73 IPs self-
reported as HIV- or status unknown and were offered HBCT; 58 (81%) accepted and 
of these, 2 IPs were identified as HIV+. A total of 661 HH members were identified 
through IPs; 98 (15%) HH members self-reported as HIV+. HBCT was offered to the 
remaining 563 HH members and 495 (88%) accepted (90% of women and 84% of 
men); 54 (10.9%) HH members were newly diagnosed HIV+ via HBCT. In total, 56 
(10%) of 553 tested IPs and HH members were newly diagnosed as HIV+; 70% of newly 
diagnosed were women. HIV+ IPs (both self-reported and newly diagnosed) yielded a 
higher percent of new HIV diagnoses among HH members than HIV-/status unknown 
IPs (13% vs. 7% p=0.04). Of 123 couples with at least one partner tested by HBCT, 
57 serodiscordant couples were identified: 51 couples included a partner who was 
diagnosed as HIV+ prior to this study and for whom one HIV- partner was identified 
via HBCT; 6 couples included a partner who was newly identified as HIV+ via HBCT. 
Nearly all tested persons (99%) were “very satisfied” with HBCT; 97% said they would 
recommend HBCT to family and friends.
Conclusions: The study demonstrated the feasibility of utilizing IPs to access HH 
members and provide HBCT. Using HIV+ IPs to reach HH members and conduct HBCT 
may be an efficient approach to advance HIV prevention through identification of other 
HIV+ persons in HHs and identification of new discordant couples. HBCT was highly 
acceptable through this approach.

 

989  Prevention for HIV-Infected Persons in HPTN 065: Room for Improvement 
Wafaa M. El-Sadr1; Ann Kurth2; Jennifer H. Farrior3; Kate Buchacz4; Brett Hanscom5; Laura McKinstry5; Richard Elion6; Viraj Patel7; Deborah Donnell5; Bernard Branson8  
1ICAP at Columbia Univ, New York, NY, USA; 2New York Univ, New York, NY, USA; 3FHI 360, Durham, NC, USA; 4CDC, Atlanta, GA, USA; 5SCHARP, Fred Hutchinson Cancer Rsr Cntr, Seattle, WA, 
USA; 6George Washington Univ Sch of Med, Washington, DC, USA; 7Montefiore Med Cntr, Bronx, NY, USA; 8Scientific Affairs, Atlanta, GA, USA 
Background: HPTN 065 examined the feasibility of a test, link-to-care, plus treat strategy for HIV prevention in the Bronx, NY and Washington, DC. Few data are available 
on patient perspectives about the effect and use of antiretroviral therapy (ART) for prevention. As part of HPTN 065, we surveyed a sample of HIV-infected patients to assess 
knowledge and attitudes on ART use for treatment and prevention. 
Methods: We recruited patients at 10 HIV care sites (Bronx 4, DC 6). Patients completed a computer tablet-based 21 question survey during December 2013 to December 2014.   
Results: Characteristics of 725 patients who participated in the survey were as follows: median age 52 years (range 18-77); 69% male; 62% African American; 42% men who had 
sex with men, and 95% on ART. Regarding reasons for taking ART, 90% indicated they would take ART “to improve their own health” and 62% “to lower the chance of passing HIV 
to a sex partner.” Respondents also indicated ART should be started “when someone is sick from HIV” (76%) and “when a doctor tells a person they need HIV medicines” (73%); 
fewer (54%) indicated ART should be started “to lower the chance of passing HIV to sex partners.” With regards to the chance of transmitting HIV during sex while taking ART 
versus not taking ART, 24% indicated that risk was higher, 35% that it was lower and 32% indicated the same risk. With regards to chances of transmission with a low versus high 
viral load, 11% indicated higher, 41% lower, and 38% the same risk. Most (87%) indicated it was possible to transmit HIV with an undetectable viral load. Among the 614 (85%) 
patients who saw an HIV provider within the last 3 months, 48% had talked with the provider about sex partners or condom use, 30% about sex partner HIV status, and 29% about 
disclosing their HIV-positive status to sex partners. Only 49% had been asked about alcohol use and 24% about injection drug use. With regards to sexual behavior among 691 
patients on ART, 2% reported more sex partners and 4% indicated condom use less often since starting ART (Table).
Conclusions: Overall, patients favored using ART for their own health but had more limited knowledge about using ART to reduce risk of HIV transmission to partners. HIV 
providers need to discuss with patients HIV risk behaviors and the importance of viral suppression for prevention of HIV transmission. We also found little evidence in our study for 
risk compensation among patients on ART in HIV care.
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990  Increased Levels of HIV Baseline Drug Resistance Testing & Early Treatment Initiation 
Hong-Ha M. Truong1; Sharon Pipkin2; Robert Grant1; Teri Liegler1; Susan Scheer2  
1Univ of California San Francisco, San Francisco, CA, USA; 2San Francisco Dept of PH, San Francisco, CA, USA 
Background: National HIV treatment guidelines have evolved greatly in the past decade. Current guidelines recommend early initiation of antiretroviral treatment (eiART) and 
baseline drug resistance testing (bDRT) upon diagnosis and linkage to care. bDRT and eiART patterns were assessed with respect to national treatment guidelines.
Methods: San Francisco residents diagnosed with HIV/non-AIDS between 2001 and 2012 who were linked to care at publicly-funded facilities were included in the analysis 
(N=2,565). Cases were stratified by era of treatment guidelines based on diagnosis year: Era 1=2001-03 (n=657), Era 2=2004-06 (n=716), Era 3=2007-09 (n=640) and Era 
4=2010-12 (n=552). bDRT and eiART were defined as occurring within 3 months of diagnosis.
Results: The proportion of cases with bDRT increased from 2001 to 2012 (p<0.001). The nadir was 4% in 2001, increased to 9% in 2002, dipped to 8% in 2003, rose to 12% in 2004, 
and then continued to increase to a peak of 56% in 2012. bDRT increased across the 4 eras, from 7% to 15% to 33% to 49% (p<0.001). The proportion of cases with eiART increased 
from 2001 to in 2012 (p<0.001). The proportion was 16% in 2001, decreased over the next 3 years to a nadir of 4% in 2004, and then began to increase steadily to a peak of 45% 
in 2012. eiART increased across the 4 eras, from 11% to 6% to 16% to 36% (p<0.001). eiART was associated with an increased likelihood of bDRT (p<0.001). Gender, age, race/
ethnicity and HIV transmission risk were not associated with bDRT overall; persons <20 years and Latinos were more likely to have been tested in Era 4 (p<0.05).
Conclusions: Baseline drug resistance testing increased steadily from 2004 to 2012, though not all genotyped cases initiated treatment within 3 months of diagnosis. 
Nevertheless, baseline genotyping can be useful for informing regimen selection upon the subsequent decision to initiate ART, since a transmitted resistant mutant present early 
in the course of infection may still be in viral archives but no longer detectable as the most abundant variant. eiART increased substantially in Era 4 which may reflect the adoption 
of treatment as prevention, whereas the observed decrease in late Era 1 and in Era 2 may stem from concerns during that time about the toxicities associated with ART. Lack of 
disparities in baseline drug resistance testing by demographic or risk group may be due to federal and municipal support that facilitated access to primary care services.

991  HIV Prevalence and Care in the New York State Department of Corrections 
Lou Smith1; Brenda L. Moncur2; Bridget Anderson1; James Tesoriero3; Carl J. Koenigsmann4; Heidi Reukauf3; Deepa Rajulu1; Daniel A. O’Connell1  
1New York State Dept of Hlth, Albany, NY, USA; 2Hlth Rsr, Inc, Albany, NY, USA; 3New York State Dept of Hlth, AIDS Inst, Albany, NY, USA; 4Dept of Corrections and Community Supervision, 
Albany, NY, USA 
Background: In 1988, an unlinked seroprevalence study showed that nearly 1 in 5 incoming inmates to New York State (NYS) Department of Corrections and Community 
Supervision (DOCCS) facilities had HIV infection. Enormous challenges have been addressed in DOCCS facilities with extensive programs for HIV testing, medical care, prison 
medical staff education, transition planning and stigma reduction. Continuing studies have shown decreasing HIV seroprevalence in incoming inmates with 2.4% of males and 
3.7% of females seropositive in 2012. With changing NYS laws on use of surveillance data and NYS’s “Ending the Epidemic” initiative, this project was undertaken to understand the 
extent and experience of diagnosed HIV infected persons under custody and to further intervention opportunities.
Methods: An electronic file of DOCCS inmates under custody inclusive of HIV medical diagnosis codes was matched to the NYS Department of Health (DOH) HIV Registry using 
probabilistic matching software. CD4 lymphocyte (CD4) and viral load (VL) data routinely reported to the HIV registry were used as a proxy for HIV-related medical care. Evidence of 
HIV care was defined as >1 CD4 or VL. Prevalence was based on inmates under custody on 12/31/2014, with HIV care assessed for July – December, 2014.
Results: 49,224 persons were under custody on 12/31/2014. 1,109 matched to cases in the HIV Registry, for an HIV prevalence of 2.3% (men 2.2%, women 3.7%). HIV care was 
assessed for 887 who were diagnosed before July 2014 and under custody continuously from July to December, 2014. Medical diagnoses codes documented that 796 (89.7%) of 
those were known to DOCCS as having HIV. 776 (87.4%) had evidence of HIV care, and 774 (87.2%) had a VL. VL closest to yearend was <200 copies/ml in 721 (81.2%).
Conclusions: This work represents the first direct measure of the prevalence of diagnosed HIV in those under custody in NYS DOCCS. Among those with diagnosed HIV, nearly 9 of 
10 had disclosed their diagnosis to DOCCS and were receiving care. Viral suppression of those receiving any HIV care (90.6%) compares favorably to a similar statewide rate of 82% 
in 2013. The match provides important opportunities for further public health interventions, including interventions with out-of-care persons who have previously disclosed status 
to DOCCS, intervention with diagnosed HIV-infected incarcerated persons not in care and not known to DOCCS, and NYSDOH follow-up to assess and intervene for linkage to care 
post-incarceration.

992  Frequency and Duration of Churn Among Persons Living With HIV in Washington, DC 
Maggie Dorr1; Amanda Castel2; Kerri Dorsey2; Adam Allston3  
1George Washington Univ, Washington, DC, USA; 2George Washington Univ Milken Inst Sch of PH, Washington, DC, USA; 3District of Columbia Dept of Hlth, HIV/AIDS, Hepatitis, STD, and TB 
Administration, Washington, DC, USA 
Background: Measuring retention in care is an essential component of the HIV care continuum. However, traditional retention measures often require extensive resources but 
also tend to focus on one point in time, consequentially failing to adequately capture the care dynamics of those who cycle in and out of care. It is unclear whether this cycling, or 
“churn,” results in poorer clinical outcomes. The objective of this analysis was to characterize the frequency of churn and duration of gaps in care among persons living with HIV, as 
well as identify individual characteristics associated with varying churn patterns.
Methods: Analyses were restricted to routinely collected HIV and laboratory surveillance data for persons diagnosed with HIV in the District of Columbia prior to 2008 and in 
care at the end of 2013 with ≥1 visit in 2008 and ≥1 visit in 2013. Churn was defined as being out of care for ≥6 months. Frequencies, univariate, bivariate, and nonparametric 
analyses, as well as multivariate logistic regression were conducted to assess associations between individual characteristics and churn.
Results: Among 3,364 people, 91% (n=3,064) had evidence of churn. The mean duration of churn was inversely related to the number of gaps: persons with one gap in care had 
a mean gap of 63 weeks compared to 36 weeks among persons with seven gaps in 
care. Among the 3,064 individuals who churned, 26% had one gap, 28% two gaps, 
22% three gaps, and 25% had 4-7 gaps in care between 2008 and 2013. Frequency 
of churn varied significantly by sex (p=0.04), race/ethnicity (p<0.01), age (p<0.01), 
and duration of HIV infection (p=0.01). Multivariate logistic regression found that, 
compared to persons with no churn, those 45-64 years old were significantly less 
likely to experience two or more gaps in care than those under 35 years of age. 
Blacks were also significantly more likely to churn than whites. Persons diagnosed 
with HIV ≤1 year prior to their 2008 visit were significantly more likely to churn 
compared to those diagnosed more than 15 years prior. There was a significant 
change between reported CD4 and viral loads between 2008 to 2013 across all churn 
categories.
Conclusions: These results add to our understanding of the impact of taking 
periodic breaks from care and help quantify the large amount of churn observed 
among people living with HIV. Our data on churn duration may also assist in more 
efficient allocation of relinkage resources by focusing on those persons who are 
younger and have been more recently infected.
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993  UCARE4LIFE: Mobile Texting to Improve HIV Care Continuum Outcomes for Minority Youth 
Carrie Jeffries1; Polly Ross1; Sabrina Matoff-Stepp1; Renata Thompson1; Jennie L. Harris2; Jennifer D. Uhrig2; Laura Cheever1  
1US DHHS, Rockville, MD, USA; 2RTI, Research Triangle Park, NC, USA 
Background: Minority youth living in the Southern U.S. face higher HIV rates and faster disease progression than non-minority youth. According to the Pew Institute, over 75% of 
youth use cell phones and the mean number of texts sent and received per day is 60. This study examined the utility of a text message program as an HIV self-management tool.
Methods: A prospective, randomized two-group pilot study was conducted from Fall 2014 thru Summer 2015 to assess the promise of text messaging among minority youth to 
increase their retention in care and HIV medication adherence. Eligible participants included English-speaking HIV-positive youth aged 15 to 24, who had personal cell phones 
with text-messaging capability whom received their HIV medical care at one of three clinics located in Louisiana, Alabama, or North Carolina. A total of 341 unique, culturally 
appropriate text messages were delivered from domains such as treatment and appointment adherence, HIV basics, clinical visits, social support and risk reduction. Data were 
collected via medical record abstraction and pre/post-intervention assessment focus groups and behavioral assessment surveys.  
Results: A total of 164 youth were eligible and 146 voluntarily enrolled. The demographics of those enrolled were 86% male, 77% African American, 66% homosexual, and 
85% were aged 21 thru 24. The intervention group received a mean number of 12 texts a week; the control received standard of care that did not include text messaging. T-tests, 
chi-squares, and McNemar statistical analysis were employed for data analysis. Post-intervention data showed that the viral load was significantly statistically lower for the 
intervention group compared to the control group at three (p=.039) and six months (0.003) post-baseline among youth who were non-adherent or new to ART at baseline. There 
was no statistically significant difference between retention in medical care for the intervention group versus control group. Six months post-baseline, the intervention youth 
demonstrated a statistically significant better understanding of the effects of substance use on their ability to remember to take their ART (p=.007) than among the controls.
Conclusions: Delivering culturally appropriate, timely, tailored text messages to HIV positive youth is a promising new intervention. Youth who were non-adherent or new to 
taking ART benefited most with lower viral loads and understanding of the effects of substance use on their health.

994  Missed Opportunities: Adapting the HIV Care Continuum to Reduce HIV-Related Deaths 
Sarah Braunstein; Rebekkah Robbins; Demetre C. Daskalakis  
New York City DHMH, Queens, NY, USA 
Background: With optimal care and treatment, persons with HIV (PWH) can lead healthy lives. However, HIV-related deaths among PWH remain common in New York City (NYC). 
We developed a novel continuum of HIV care that estimates care outcomes before death to identify opportunities to prevent HIV-related death.
Methods: We selected PWH from the NYC HIV Surveillance Registry who died during 2007-2013, resided in NYC at death, and who died ≥15 months after HIV diagnosis. The 
primary analysis used CD4 and viral load (VL) tests from surveillance to measure outcomes during the “intervenable period,” the period from 15 months to 3 months before death. 
Outcomes included the proportion of patients who were: ever linked to care; retained in care; presumed to have ever started antiretroviral therapy (ART); clinically well-managed 
(VL≤1500 cc/mL); and virally suppressed (VL≤200 cc/mL). We stratified the continuum by underlying cause of death (COD) (HIV-related vs. other), and then the HIV-related 
continuum by sex, race/ethnicity, age at death, and transmission risk.
Results: 11,187 PWH died during 2007-2013 and were eligible for analysis. Overall, 98% (N=11,007) linked after HIV diagnosis; 80% (N=8,992) were retained in care during the 
intervenable period; 66% (N=7,376) had ever started ART; 47% (N=5,217) were clinically well-managed; and 40% (N=4,518) were virally suppressed (VS). Half (47%) of all deaths 
were HIV-related (Figure). Retention in care was higher among PWH with HIV-related COD (83% vs. 78%), but VS was substantially lower (34% vs. 46%). The stratified HIV-related 
continuum revealed disparities in VS. Despite comparable retention rates, whites had higher VS (42%) than blacks (32%) and Hispanics (33%). Retention and VS increased with 
increasing age at death: 75% of persons <30 years were retained and 30% had VS, vs. 88% and 56%, respectively, among persons ≥60. By risk, men who have sex with men had 
the lowest retention rate (81%), and persons with a history of injecting drugs had the highest VS (37%).
Conclusions: Although retention was high among NYC PWH who died during 2007-2013, VS was low, at nearly half that among persons living with HIV (64% in 2013). High 
retention coupled with low VS suggests the need to develop strategies to improve VS and address psychosocial and structural barriers to optimal clinical management. The HIV 
mortality reduction continuum is a novel framework for evaluating pre-death care outcomes among PWH and identifying opportunities for intervention.

 

995  A Novel Practical Spatial Analysis of HIV Care Outcomes, Metro Atlanta, 2012-2014 
Neela D. Goswami1; Jeffrey McMichael2; Deepali Rane2; Jane Kelly2; Julie Clennon2; Carlos del Rio; Travis Sanchez3  
1Emory Univ Sch of Med, Atlanta, GA, USA; 2Georgia Dept of PH, Atlanta, GA, USA; 3Emory Univ, Atlanta, GA, USA 
Background: Spatial tools may facilitate strategic resource deployment to address local HIV continuum outcomes (linkage to care, viral suppression) in a targeted way, 
particularly when cases are visualized as absolute numbers per square mile.  We aimed to characterize spatial (1) clustering of newly diagnosed HIV patients in metropolitan 
Atlanta, (2) clustering of their continuum outcomes with surveillance data collected over an 18-month period, and (3) overlap with tuberculosis (TB) and homelessness.
Methods: We analyzed HIV cases diagnosed in 2012 and TB cases diagnosed 2009-2014 reported to Georgia Department of Public Health (GDPH) HIV/AIDS Epidemiology and TB 
programs, and homeless persons from Atlanta’s 2011 homeless count.  With GDPH-reported CD4 and HIV viral loads (VL), “poorly linked to care” was defined by absence of CD4 
or VL by three months, and “virally unsuppressed” by absence of a VL <200 copies/mL by 18 months from diagnosis.  We evaluated for spatial clusters with K-function.  Bernoulli 
spatial scan was applied to locations of co-infected persons to assess for clustering of excess co-infection ( ArcGIS 10.3.1, SatScan 9.4.2).
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Results: Among 1,617 new HIV diagnoses, we identified statistically significant spatial clustering of new diagnoses in multiple metro Atlanta counties, smaller clusters of poorly 
linked individuals in two counties, and a single significant poor viral suppression cluster in a single county.  In the single virally unsuppressed cluster, there were 5 cases of virally 
unsuppressed persons per square mile (vs 0 in other areas).  Within this cluster, there were 60-200 homeless persons per census block group (vs <60 outside cluster).  From 2009-
2014, there were 20-30 cases of active TB per square mile (vs 1-4 cases/square mile outside cluster). We also found significant spatial clustering of excess HIV/TB co-infection, and 
overlap with homeless service organizations. 
Conclusions: The local spatial cluster we identified of absolute number of virally unsuppressed persons within a single county serves as a prime target for focused service delivery, 
potentially with collaboration of geographically proximal service organizations.  The spatial overlap with TB disease and with a high density of homeless underscores that control 
of chronic HIV infection remains inextricably linked with TB and homelessness, and also suggests opportunities may exist to partner with TB and homeless service providers to 
improve local HIV outcomes.

 

996  Factors Associated With Retention and Engagement in HIV Care (the REACH Survey) 
Alison R. Howarth1; Fiona Burns1; Caroline Sabin1; Vanessa Apea2 
1Univ Coll London, London, UK; 2Barts Hlth NHS Trust, London, UK 
Background: The life expectancy for successfully treated people living with HIV in the UK is now similar to that in the general population but patients who engage poorly 
with care are at risk of poorer health outcomes and death. Engaging patients in HIV care remains a major challenge with little evidence available on the factors that need to be 
addressed.
Methods: We conducted a cross-sectional survey on experience of care and living with HIV for REACH (Retention and Engagement Across Care services for HIV in the UK). Patients 
attending seven London HIV clinics (May 2014-August 2015) completed the survey (N=990). We systematically recruited 557 regular attenders (RA: all appointments attended in 
past year), 269 irregular attenders (IA: one or more missed appointments in past year) and 164 non-attenders (NA: returned to care in past year after absence of a year or more). The 
sample was stratified to over-represent IA and NA.
Results: The median age of patients was 44 years (IQR 37-51). 27.4% were female; 36.8% identified as heterosexual and 57.0% as homosexual; 53.4% were white, 28.1% were 
black African and 18.5% were from other ethnic groups; 41.0% were born in the UK; and 16.0% had no post-16yrs education.
Women were more likely to be NA (34.0%) or IA (29.3%) than RA (24.6%, p=0.05). Older people (>45yrs) were more likely to be RA (49.9%) than IA (37.6%) or NA (36.6%, p<0.001). 
Those who identified as homosexual were more likely to be RA (59.9%) or IA (56.9%) than NA (47.1%) whereas those who identified as heterosexual were more likely to be NA 
(40.8%) or IA (38.5%) than RA (34.9%, p=0.003). NA were more likely to have no post-16yrs education (20.5% vs IA=13.8%, RA=15.8%, p=0.02). There were no significant 
differences (p>0.05) in attendance pattern by ethnic group, country of birth, language or relationship status.
Table 1 shows the proportion of IA and NA reporting the listed reasons for ever missing appointments (sometimes or often) at the HIV clinic. IA and NA also reported missing 
appointments because of drinking alcohol (IA=6.4%, NA=6.5%) and taking drugs (IA=13.2%, NA=12.6%). IA and NA with caring responsibilities sometimes or often missed 
appointments because of this (IA=41.2%, NA=52.3%).
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Conclusions: Engagement in HIV care is associated with gender, age, sexual orientation and education. Different patterns of attendance are also associated with multiple 
underlying causes. Our findings suggest no one-size-fits-all method of improving engagement and support the use of a range of approaches.

 

997  Computer-Based Prevention Counseling for HIV-Infected Persons (HPTN 065) 
Ann Kurth1; Jennifer H. Farrior2; Brett Hanscom3; Laura McKinstry3; Jill Stanton2; Allison Zerbe4; Richard Elion5; Jason Leider6; Bernard Branson7; Wafaa M. El-Sadr4  
1New York Univ, New York, NY, USA; 2FHI 360, Durham, NC, USA; 3SCHARP, Fred Hutchinson Cancer Rsr Cntr, Seattle, WA, USA; 4ICAP at Columbia Univ, New York, NY, USA; 5George Washington 
Univ Sch of Med, Washington, DC, USA; 6Jacobi Med Cntr, Bronx, NY, USA; 7Scientific Affairs, Atlanta, GA, USA 
Background: HPTN 065 examined the feasibility of an enhanced Test, Link to Care, plus treat (TLC-plus) approach for HIV prevention in the Bronx, NY and Washington, DC. One 
component of the study evaluated a computer-based prevention counseling intervention (CARE+) for HIV-infected persons in care, to determine its effect on reducing unprotected 
sex.   
Methods: HIV patients at 10 study clinics (6 in DC, 4 in NY) were randomized 1:1 to either the intervention of CARE+ plus standard of care (SOC) prevention counseling or to the 
control arm of ACASI-risk assessment only plus SOC prevention counseling. Participants completed the assigned computer-based session at baseline, 3, 6, 9, and 12 months. 
Generalized estimating equation models were used to analyze the proportion of participants reporting unprotected vaginal or anal sex the last time they had sex.
Results: Of 948 participants who completed at least one follow-up, 643 (68%) were men; 581 (61%) African-American; 190 (20%) Latino; 391 (41%) men who have sex with men; 
median age was 51 years (range 18-77 years). Eighteen percent (n=173) had less than high school-education and 28% (n=266) had an annual household income under $10,000. 
The majority of respondents, 88% (n=834), were on ART. Retention at month 12 was 75% (n=354) in the CARE+ arm and 78% (n=370) in the control arm.
At baseline, 499 (53%) participants reported any sex in the last 3 months (236 [50%] CARE+ participants and 263 [55%] controls). The frequency of reported unprotected sex 
with any partner did not change over time in CARE+ participants (13% at baseline, 12% at 12 months, odds ratio (OR): 0.995 (95% CI: 0.91, 1.1), p=0.91) (Image 1A). No difference 
occurred between CARE+ and control participants in unprotected sex over time (OR comparing time trends, control versus CARE+: 1.03 (95% CI: 0.91, 1.2), p=0.67). At baseline, 
33/471 (7%) of CARE+ participants reported unprotected sex with an HIV-negative or unknown status partner compared to 35/477 (7%) among control participants. At 12 months, 
the numbers were 26/354 (7%) among CARE+ and 34/370 (9%) among controls (difference not significant) (Image 1B).
Conclusions: The computer-based HIV prevention intervention (CARE+) did not reduce the reported frequency of unprotected sex among these HIV-infected patients in care at 
participating HPTN 065 study sites. Overall rate of reported unprotected sex was low.

 

998  The Swedish HIV Treatement Cascade 
Magnus Gisslén1; Veronica Svedhem2; Lena Lindborg3; Leo Flamholc4; Hans Norrgren5; Suzanne Wendahl6; Anders Sönnerborg2  
1Univ of Gothenburg, Gothenburg, Sweden; 2Karolinska Inst, Stockholm, Sweden; 3Venhalsan, Sodersjukhuset, Stockholm, Sweden; 4Skåne Univ Hosp, Malmö, Sweden; 5Lund Univ, Lund, 
Sweden; 6Luleå Hosp, Luleå, Sweden 
Background: 
Access to antiretroviral treatment (ART) has dramatically reduced HIV-related mortality and morbidity, but for viral suppression and good clinical outcome, HIV-infected individuals 
must fulfill several steps along the HIV care continuum.
It has been estimated that only a minority of HIV-infected individuals in the United States have suppressed HIV- 1 RNA levels. The process of achieving virologic suppression 
proceeds through 5 stages: HIV diagnosis, linkage to care, retention in care, receipt of ART, and virologic suppression. This progression is often called the cascade of care or the HIV 
care continuum.
Methods: All patients in Sweden diagnosed with HIV are included in the InfCare HIV database. We used InfCare HIV data reported through May 2015 to estimate the HIV care 
continuum for the complete Swedish HIV-infected adult cohort. All adult patients ever diagnosed with HIV and still alive were included.
Results: Using HIV surveillance data reported to the Public Health Agency of Sweden it was estimated that 10% of all HIV-infected subjects in Sweden remain undiagnosed. 
Among 6794 diagnosed patients, >99.9% were linked to care and >99% of those stayed in care. 94.3% were on ART and of those 95.5% had a viral load <50 copies/mL (snapshot 
analysis). The vast majority of patients with a viral load >50 copies/mL had a so called viral blip and a subsequent viral load <50 copies/mL.
Conclusions: Of estimated 8000 HIV-infected subjects in Sweden, 90% were diagnosed with HIV, and 80% were on suppressive ART with a viral load <50 copies/mL.
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999  Antiretroviral Treatment Among Commercially Insured Persons With HIV in the United States 
Kashif Iqbal; Ya-Lin A. Huang; Philip Peters; Karen Hoover 
CDC, Atlanta, GA, USA 
Background: Antiretroviral treatment (ART) is now recommended for all HIV-infected persons in the United 
States. This analysis describes antiretroviral use among commercially insured HIV-infected adults from a large 
administrative claims database.
Methods: We analyzed 2013 Truven Health MarketScan Commercial Claims and Encounters®, a large database 
derived from administrative claims for healthcare services provided to commercial health plan enrollees. 
Among enrolled persons aged 18-64 years, we identified HIV-infected persons who had at least one inpatient 
or outpatient medical claim with an ICD-9-CM diagnosis code for HIV infection. We linked and examined 
their outpatient pharmacy claims for antiretroviral use using National Drug Codes. We compared persons 
prescribed antiretrovirals with those who did not have prescribed antiretrovirals to identify differences 
by age, sex, geographic region, and type of insurance.  Chi-square and t-test were done for statistical 
significance.
Results: In 2013, there were a total of 43,737,217 persons in this commercial insurance database, including 
62,185 (0.14%) HIV-infected adults.  Overall, 38,939 (63%) HIV-infected adults were prescribed antiretrovirals 
and 23,246 (37%) were not prescribed any antiretrovirals.  There were significant overall differences (p-value 
<0.05) in age, gender, residence, geography and health insurance plan among HIV-infected adults prescribed 
and not prescribed antiretrovirals (Table).  Notably, higher proportion of persons who were not prescribed 
antiretrovirals were female (28.5% vs 15.8%) and at ages 18-34 (27.1% vs 16.5%) compared with those who 
were prescribed antiretrovirals.
Conclusions: Despite having commercial insurance, a significant proportion of HIV-infected adults were 
not prescribed ART.  Insurance-based strategies such as electronic reports to physicians regarding patients 
not receiving ART could be important novel methods to increase the percentage of HIV-infected adults who 
receive optimal care in the United States.

1000  Increases in Health Insurance Coverage Among MSM: 20 US Cities, 2008-2014 
Laura A. Cooley; Brooke Hoots; Cyprian Wejnert; Rashunda Lewis; Gabriela Paz-Bailey; for the NHBS Study Group 
CDC, Atlanta, GA, USA 
Background: The Affordable Care Act (ACA), passed in 2010, is intended to improve access to health insurance coverage for all Americans, including those at risk for or living with 
HIV; the ACA includes provisions for prevention and treatment of HIV, which can result in improved health outcomes. CDC’s National HIV Behavioral Surveillance (NHBS) monitors 
health behaviors in populations at risk for HIV, including gay, bisexual, and other men who have sex with men (MSM). We assessed changes in reported health insurance coverage 
among MSM participating in NHBS in 2008, 2011, and 2014.
Methods: We analyzed NHBS data from sexually active MSM aged 18 years or older who were recruited and interviewed at venues in 20 U.S. cities. We compared the percentages 
reporting health insurance coverage in 2008, 2011, and 2014, using chi-square tests. To determine if interview year was associated with health insurance status, we used a Poisson 
model with robust standard errors to calculate adjusted prevalence ratios (aPRs) and 95% confidence intervals (CIs). The model was adjusted for demographic characteristics and 
self-reported HIV status; we included individual interaction terms for each covariate by interview year.
Results: Among included MSM (2008: 8,903; 2011: 9,256; 2014: 9,640), the percentage with health insurance coverage increased from 68% in 2008 to 79% in 2014 (aPR 1.14 [2014 
vs 2008], CI: 1.12, 1.16, P value for trend including all three years < 0.001). By age, the increase in health insurance coverage was significant for all groups but was higher among 
MSM aged 18-29 (aPR 1.17, CI: 1.14-1.21) and 30-39 years (aPR 1.16, CI: 1.12-1.20).  By education, the increase was greatest for MSM with no more than a high school education (aPR 
1.28, CI: 1.22, 1.35). By income, the increase was greatest for MSM reporting an annual income less than $20,000 (aPR 1.33, CI: 1.26, 1.39). Health insurance coverage increased 
regardless of self-reported HIV status (Table).
Conclusions: Corresponding with the passage of the ACA, health insurance coverage increased among MSM participating in NHBS from 2008 to 2014. Increases were greatest in 
key demographic segments with historically lower health insurance coverage. While causality cannot be established using NHBS data, these findings are encouraging. As health 
insurance coverage increases among MSM, it will be important to also monitor progress in HIV prevention and treatment outcomes while assessing for any continued barriers to 
care.
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1001  Reliance on Ryan White Coverage for Provider Visits Following the Affordable Care Act 
Stephen A. Berry1; John Fleishman2; Baligh R. Yehia3; Richard Moore1; Allison L. Agwu1; Wm. Christopher Mathews4; Todd Korthuis5; Ank E. Nijhawan6; Kelly A. Gebo1; for the HIV 
Research Network  
1Johns Hopkins Univ, Baltimore, MD, USA; 2Agency for Hlthcare Rsr and Quality, Rockville, MD, USA; 3Univ of Pennsylvania, Philadelphia, PA, USA; 4Univ of California San Diego, San Diego, CA, 
USA; 5Oregon Hlth & Sci Univ, Portland, OR, USA; 6Univ of Texas Southwestern Med Cntr, Dallas, TX, USA 
Background: Prior to 2014, over 100,000 low-income, uninsured adults living with HIV relied on a safety net of Ryan White Program support, local charities, or uncompensated 
care (collectively, “RWP/Uncomp”) to cover visits to HIV providers.  The Affordable Care Act (ACA) may have reduced reliance on RWP/Uncomp through shifts into Medicaid or 
private health insurance coverage.  We compared coverage for provider visits before and after the ACA (2011-2013 vs. 2014) in 10 geographically diverse clinics stratified by state 
Medicaid expansion status.
Methods: Analyses included all patients engaged in care at 4 sites in Medicaid expansion states (CA [2 sites], OR, MD), 4 sites in a state (NY) that expanded Medicaid in 2001, and 2 
sites in non-expansion states (TX, FL).  Visit coverage was classified as RWP/Uncomp, Medicaid, private insurance, or Medicare. Multinomial logistic models were used to examine 
changes in coverage patterns using Medicare as a referent and adjusting for age, race, gender, HIV risk factor, and site of care.
Results: In total, 30,121 patients contributed 80,770 person years (PY).  The cohort was 76% male, 44% Black, 26% Hispanic, 27% White, 47% MSM, 12% IDU, and had a median 
age of 45 (IQR 35-52) years in 2011. RWP coverage constituted 86% of RWP/Uncomp across the 4 year interval.
Clinics in states with Medicaid expansion experienced a decrease in RWP/Uncomp from 29% of PY during 2011-2013 to 12% in 2014, adjusted relative risk ratio (ARRR) 0.41 (0.38, 
0.45); Medicaid coverage increased from 23% to 39%, ARRR 2.07 (1.94, 2.21), and private coverage increased modestly from 20% to 22%, ARRR 1.20 (1.12, 1.29) (Figure).  In NY 
sites, RWP/Uncomp decreased slightly (20% to 18%, ARRR 0.88 [0.83, 0.94]). In non-expansion sites, RWP/Uncomp was the dominant form of coverage and decreased from 58% to 
50%, ARR 0.82 [0.78, 0.86]), with increases in both Medicaid (16% to 19%, ARRR 1.14 [1.07, 1.21]) and private (4% to 8%, ARRR 1.92 [1.73, 2.12]).
Conclusions: In expansion state sites in 2014, shifts from RWP/Uncomp to Medicaid were substantial.  In NY sites and in non-expansion state sites, decreases in RWP/Uncomp 
were relatively small.  Overall, many PLWH in all sites continued to rely entirely on RWP/Uncomp for provider visits, with the greatest reliance occurring in non-expansion state 
sites.  The ACA has not eliminated the need for the RWP’s safety net provider visit coverage.

 

1002  Receipt of Ryan White Care Services Is Associated With Improved Long-Term Outcomes 
Tanner Nassau; Melissa Miller; Coleman Terrell; Sebastian Branca; Kathleen Brady  
Philadelphia Dept of PH, Philadelphia, PA, USA 
Background: The HIV care continuum is an effective framework for improving the care of persons living with HIV (PLWH). We sought to examine how utilization of Ryan 
White(RW) care, medical case management (MCM) and other supportive services predicted long-term retention in care, viral suppression(VS), and durable VS.
Methods: Data were used from the electronic HIV/AIDS Reporting System (eHARS) from 2010-2014 for Philadelphia residents 18+ years old who had at least 1 viral load (VL) or 
CD4 completed in 2009. Retention was defined as 1 lab in each 6 months of the year with at least 60 days between the two. VS was defined as evidence of 1 VL/year and the last VL 
of each year <200 copies/mL.  Durable VS was defined as evidence of 1 VL/year and all VLs < 200 copies/mL.  eHARS data was linked with RW service utilization data. Univariate 
and stepwise logistic regression determined predictors for long term retention and VS, and durable VS. Models were adjusted for RW care status, race, sex, gender, age, risk, AIDS 
status, RW ambulatory care, MCM, and average number of RW contacts and services/year.  Insurance status and FPL were also included in a sub-analysis.
Results: 8,375 PLWH were included, 3,410 of which received care at a RW funded facility and 4,965 who did not. Those who received RW care were more likely to be retained for 
all years(OR: 3.40; CI: 2.87-4.04), suppressed at the end of each year(OR:3.77; CI:3.36-4.23) and durably suppressed(OR: 2.92; CI:2.45-3.47) compared to those who did not receive 
RW care. Those who received MCM during each year of follow-up were more likely to be retained each year(OR: 1.70; CI:1.44-2.01) but significantly less likely to be suppressed each 
year (OR:0.72; CI:0.61-0.85) or durably suppressed(0.58; CI:0.50-0.67). Multivariate logistic regression among those who received RW care showed that individuals with an average 
of 20+ contacts a year were more likely to be retained in care each year(OR:3.26; CI:2.35-4.52), but less likely to be durably suppressed(OR:0.68; CI:0.48-0.88).  Poverty level was a 
significant predictor of VS and durable VS, but not retention in care.
Conclusions: Utilization of the RW system is a significant predictor for long term retention in care, VS, and durable VS.  Use of multiple RW services or increased contact with the 
RW system may be a marker for greater social and medical complexity leading to difficulty maintaining VS. Data will inform improvements to the system of care and drive further 
evaluation of supportive services on outcomes.
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1003  The Causal Impact of ART Initiation on Household Food Security 
Bryan N. Patenaude1; Natsayi Chimbindi2; Deenan Pillay2; Till Bärnighausen1  
1Harvard Sch of PH, Boston, MA, USA; 2Africa Cntr for Hlth and Pop Studies, Mtubatuba, South Africa 
Background: There are several plausible mechanisms from ART to household welfare, and the direction of net effects is unclear: on the one hand, patients incur costs when 
utilizing ART (e.g., for travel, even where ART is free of charge); on the other hand, patients recover health and employment on ART. This study examines the impact of ART on one 
aspect of household welfare – household food security.  
Methods: We use routinely collected longitudinal data collected by the Africa Centre for Health and Population Studies and employ a regression discontinuity design over 2300 
observations (collected between 2004 and 2012), to assess the causal impact of ART on three food security outcomes: probability of an adult in the household missing any food for 
financial reasons, probability of an adult in the household missing a meal for financial reasons, and probability of a child in the household missing a meal for financial reasons. 
Results: Our results show that for each outcome ART causes a significant increase in the probability of food insecurity in the year following ART initiation, which diminishes to 0 
between 2 and 4 years after ART initiation, depending on the outcome examined. In the first year after initiation, ART initiation yielded a significant increase in the probability of 
an adult in the household missing food by 5.5% (coefficient = 0.055, 95% CI = [0.0190, 0.0904]), a significant increase in the probability of an adult in the household missing a 
meal by 6.5% (coefficient = 0.065, 95% CI = [0.0156, 0.1147]), and a significant increase in the probability of a child in the household missing a meal by 4.6% (coefficient = 0.046, 
95% CI = [0.0036, 0.0892]). The upper bound on these causal estimates is an approximately 10% increase in household food insecurity as a result of ART initiation, with the effect 
size in all scenarios diminishing to zero within 3 years after initiation. 
Conclusions: ART initially places a significant burden on household food security; however, this effect disappears over time. It is likely that the financial burden of utilizing ART, 
which are high relative to income in this community, initially outweigh the longer-term beneficial ART effects on employment and income.  Food and financial support programs 
should be considered to alleviate the temporary loss in food security following ART initiation, especially in the context of the expanding ART rollout and treatment-as-prevention 
strategies.

1004  Increased STD Testing Among HIV-Infected Adults in Care United States, 2009-2013 
Christine Mattson; Christopher Johnson; Heather Bradley; Linda Beer; Roy L. Shouse  
CDC, Atlanta, GA, USA 
Background: STD prevention services are important for HIV prevention efforts because STDs can be a marker for condomless sex and increase HIV viral load and genital shedding, 
which can increase HIV transmission. Current guidelines recommend that all sexually active HIV-infected persons be tested at least annually for Chlamydia trachomatis (CT), 
Neisseria gonorrhoeae (GC), and syphilis. However, little is known about temporal trends in STD testing among HIV-infected adults in the United States. We examined CT, GC, and 
syphilis testing trends among HIV-infected adults receiving medical care in the United States from 2009 to 2013.
Methods: The Medical Monitoring Project (MMP) is a surveillance system designed to produce nationally representative behavioral and clinical estimates for HIV-infected adults 
receiving medical care in the United States. Using weighted MMP data collected from 22,125 persons from the project’s 2009 to 2013 data collection cycles, we analyzed medical 
record data to examine testing for CT, GC, and syphilis by year and stratified by sexual behavior and race/ethnicity.
Results: From 2009 to 2013, the proportion of sexually active HIV-infected adults tested for all three STDs in the year preceding interview increased from 20% to 36% (β=0.05, 
P for trend < 0.01); however, the majority of sexually active adults (64%) were not tested for all three STDs in the most recent year. Testing for all three STDs was highest among 
men who have sex with men (MSM), and the positive trend was statistically significant for MSM (29% to 39%, β=0.04, P for trend < 0.01), men who have sex with women (25% to 
33%, β=0.04, P for trend < 0.01), and women who have sex with men (26% to 35%, β=0.03, P for trend < 0.01) (figure 1a).  Statistically significant increases were also found for all 
race/ethnicity groups: non-Hispanic whites (23% to 30%, β=0.04, P for trend < 0.01), non-Hispanic blacks (28% to 35%, β=0.04, P for trend < 0.01) and Hispanics (34% to 47%, 
β=0.05, P for trend < 0.01) (figure 1b).
Conclusions: Testing for STDs among sexually active HIV-infected adults receiving medical care in the United States significantly increased from 2009 to 2013. While this increase 
indicates progress, testing for all STDs remains far below recommended guidelines. Improvements in testing were seen across sexual behavior and race/ethnicity groups; testing 
was highest among MSM and among Hispanics. Our findings suggest that enhanced efforts may be warranted to screen all HIV-infected sexually active adults for CT, GC, and 
syphilis.
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1005  Increased Gonorrhea and Chlamydia Case Detection in a Multisite US HIV Cohort 
Julia Goldberg Raifman1; Anne K. Monroe2; Kelly A. Gebo3; Khalil Ghanem4; Allison L. Agwu3; Todd Korthuis5; Wm. Christopher Mathews6; Aditya Gaur7; Stephen A. Berry3; for the HIV 
Research Network 
1Johns Hopkins Bloomberg Sch of PH, Baltimore, MD, USA; 2Johns Hopkins Univ Sch of Med, Baltimore, MD, USA; 3Johns Hopkins Univ, Baltimore, MD, USA; 4Johns Hopkins Bayview Med Cntr, 
Baltimore, MD, USA; 5Oregon Hlth & Sci Univ, Portland, OR, USA; 6Univ of California San Diego, San Diego, CA, USA; 7St Jude Children’s Rsr Hosp, Memphis, TN, USA 
Background: U.S. guidelines recommend annual Gonorrhea (NG) and Chlamydia (CT) screening for persons living with HIV. Detecting these diseases may decrease HIV 
transmission by leading to sexual risk counseling and treatment. In some HIV clinics in the U.S. and Canada, increased NG/CT screening has not increased case detection, prompting 
considertion of more targeted screening approaches. During 2004-2010, annual NG/CT testing increased steadily from 22% to 39% of patients in the HIV Research Network multi-
site U.S. clinical cohort. We evaluated, 1) trends in the proportion of patients who tested positive among those tested each year (test positivity), and 2) trends in the proportion of 
patients positive among all patients in care, whether tested or not (case detection).
Methods: Seven adult clinical sites had NG/CT test result data. We included all patients with at least one calendar year of active clinical follow-up and restricted the analysis to 
person-years (PY) of active follow-up. We tested for linear trends in test positivity and case detection using generalized estimating equations and adjusting for clustering within 
person. We adjusted for age, race, injection drug use, CD4 count, number of HIV provider visits, viral load, and HIVRN clinical site.
Results: Of 19,368 patients, 40% were men who have sex with men (MSM), 31% were men who have sex with women (MSW), and 29% were female. The median age in the first 
year of inclusion was 42 years. During 68,458 PY of follow-up, NG/CT tests were done in 21,561 PY. As testing increased, test positivity increased from 2.7% in 2004 to 4.9% in 2010, 
adjusted odds ratio (AOR) per year 1.13 (1.09-1.18). Case detection increased from 0.6% in 2004 to 2.0% in 2010 (Figure), AOR per year 1.28 (1.23-1.33). Case detection increased 
among all sexual risk groups, with the greatest increase among MSM (AOR per year 1.31, 1.25-1.38), followed by MSW (1.18, 1.06-1.31), and by women (1.17, 1.05-1.29). For two 
clinical sites with available data to distinguish body site of testing, test positivity was greater for the rectal (7.9%) than the genital site (4.0%).
Conclusions: As NG/CT testing increased, the test positivity also increased, yielding an overall improvement in case detection in this large cohort. Test positivity may 
have increased because providers were more successfully targeting higher risk patients and/or body sites. Increasing the testing rate above 39% may further improve case 
detection. There is a need to further promote NG/CT screening in HIV clinics.
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1006  Gonorrhea and Chlamydia Testing in US HIV-Infected Men Who Have Sex With Men 
Monita Patel1; Shikha Garg1; John T. Brooks1; Yunfeng Tie2; Heather Bradley1 
1CDC, Atlanta, GA, USA; 2ICF Intl, Atlanta, GA, USA 
Background: Testing and treating HIV-infected patients for Neisseria gonorrhoeae (GC) and Chlamydia trachomatis (CT) infection benefits their health and has been to shown to 
reduce HIV transmission risk in some cases. Men who have sex with men (MSM) are disproportionately affected by GC and CT infection and (per US guidelines), if HIV-infected, 
should be screened for them at least annually. GC and CT infections in MSM occur most often in the anorectum or pharynx. Extragenital testing substantially improves diagnostic 
yield, yet rates of extragenital GC and CT testing have been low historically. 
Methods: We used 2009-2012 data from the Medical Monitoring Project (MMP) to estimate proportions of sexually active MSM who were tested in the previous 12 months for 
GC and CT infection in urine and anorectal and pharyngeal sites. We estimated the positivity for each test type; patients could be tested at multiple sites, precluding statistical 
comparisons. MMP is a US surveillance system producing nationally representative estimates about HIV-infected adults in medical care. GC and CT testing data were abstracted 
from medical records. Sexual behavior data were self-reported in interviews.
Results: Of 6,079 HIV-infected MSM, 29.9% (95% CI: 26.8 – 33.0) were tested for GC and 30.1% (95% CI: 27.0 – 33.2), for CT; positivity was 5.3% (95% CI: 4.2 – 6.4) for GC and 5.7% 
(95% CI: 4.6 – 6.8) for CT. Approximately 8.5% were tested for GC or CT with no site specified. For GC, lower proportions of MSM were tested at anorectal (3.5%) and pharyngeal 
(2.8%) sites than in urine (17.6%); however, positivity was higher among anorectal (9.9%) and pharyngeal (8.4%) samples than among urine samples tested (3.8%). For CT, lower 
proportions of MSM were also tested at anorectal (3.6%) and pharyngeal (2.2%) sites than in urine (18.0%), and positivity was higher for anorectal samples (11.6%) than for urine 
samples (4.5%), but similar for pharyngeal samples (5.9%) and urine samples.
Conclusions: Less than one-third of sexually active MSM in HIV medical care in the US were tested for GC and CT in the previous 12 months, per current recommendations. Fewer 
than 5% of patients were tested at extra-genital sites, and GC and CT test positivity was more than twice as high for anorectal compared with urine tests. Providers should perform 
routine extragenital screening for GC and CT among sexually active HIV-infected MSM to diagnose treatable infections and decrease HIV transmission risk.
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1007  Incident Syphilis, Gonorrhea, and Chlamydia Infection Among a Cohort of MSM 
Nathan J. Lachowsky1; Kristine Stephenson2; Zishan Cui3; Susan Shurgold3; Ashleigh Rich3; Troy Grennan4; Jason Wong4; Eric A. Roth5; Robert S. Hogg6; David M. Moore1; for the 
Momentum Health Study  
1Univ of British Columbia, Vancouver, BC, Canada; 2Vancouver Coastal Hlth, Vancouver, BC, Canada; 3BC Cntr for Excellence in HIV/AIDS, Vancouver, BC, Canada; 4BC Cntr for Disease Control, 
Vancouver, BC, Canada; 5Univ of Victoria, Victoria, BC, Canada; 6Simon Fraser Univ, Burnaby, BC, Canada 
Background: Implementing HIV treatment as prevention (TasP) may potentially influence risk behavior among key groups such as men who have sex with men (MSM). We 
measured the incidence and determinants of chlamydia (CT), gonorrhea (GC) and syphilis infection within a prospective cohort of MSM in Vancouver, Canada where TasP has been 
policy since 2010.
Methods: Eligible participants were recruited from 2012-2015, aged ≥16 years of age and reported recent sex with another man. Participants completed study visits every 6 
months, which included a computer-assisted self-interview on demographics, sexual behavior and substance-use, and a nurse-administered clinical questionnaire. A rapid HIV test 
was administered and venous blood sample taken for serology for syphilis. Urine NAAT tests and/or pharyngeal, rectal or urethral swabs for chlamydia and gonorrhea were offered 
as an optional service. We used generalized estimating equations to identify factors associated with any incident STI infection, either diagnosed through a study visit or reported 
between study visits by the participant. A multivariable model was built using backward selection, Type III p-values (p<0.05), and QIC minimization.
Results: Of 575 MSM (29.4% HIV-positive and 70.6% HIV-negative at enrollment) with follow-up, 134 (23.3%) had an incident STI. Prior STI diagnosis was strongly associated with 
an incident STI (relative risk [RR]: 25.07, 95% CI: 19.03-33.03, p<0.001). During a median of 1.98 person-years of follow-up 77 chlamydia, 69 gonorrhea, and 37 syphilis cases were 
reported/diagnosed, for an incidence rate of 7.14 per 100 person-years (PYRs) for CT, 6.40 per 100 PYRs for CT and 3.43 per 100 PYRs for syphilis. Any STI incidence did not differ by 
HIV status (p=0.85). Factors independently associated with incident STI were younger age (adjusted RR [aRR]=0.98 per year older; 95% CI: 0.96-0.99), group sex event attendance 
(aRR=1.49, 95% CI: 1.08-2.07), anal sex with casual partners (aRR=2.78, 95% CI: 1.87-4.14), poppers use (aRR=1.61, 95% CI: 1.16-2.22), and injection drug use behavior (aRR=1.89, 
95% CI: 1.20-2.97). Further, MSM who reported only having condomless anal sex with HIV-positive men on treatment or with low viral loads were more likely to have an incident 
STI infection (aRR=1.40, 95% CI: 0.98-1.98).
Conclusions: STI incidence and re-infection was common. This may be a partial concomitant effect of TasP scale-up, and may reduce some of its benefits without an additional 
focus on primary prevention of other STIs.

1008  The Importance of Linkage and Engagement of Care in Post HIV STI Acquisition 
Kerri Dorsey1; Amanda Castel1; Adam Allston2  
1George Washington Univ Milken Inst Sch of PH, Washington, DC, USA; 2District of Columbia Dept of Hlth, HIV/AIDS, Hepatitis, STD, and TB Administration, Washington, DC, USA 
Background: It is well documented that HIV/sexually transmitted infections (STI) coinfections increase the risk of transmitting HIV. STI infections post HIV diagnosis can also 
serve as a proxy of ongoing high risk sexual behaviors. This analysis sought to quantify the prevalence of and timing of HIV/STI infections and assess the association of linkage and 
engagement in care on STI acquisition post HIV diagnosis. 
Methods: HIV diagnoses reported to the District of Columbia Department of Health (DOH) surveillance system between 2007 and 2013 were matched to new chlamydia, 
gonorrhea and primary/secondary syphilis infections reported to the DOH during the same time period. Coinfection was defined as an STI that occurred 3 months after HIV 
diagnosis; monoinfected HIV cases had not had an STI reported to the DOH. Demographics, linkage to care within 3 months, engagement in care (>2 visits per year, 30 days apart) 
and the interval between HIV infection and first STI were calculated. Descriptive analysis of the covariates and Cox regression were used to describe the risk of STI acquisition after 
HIV infection. 
Results: Among the 6,719 HIV cases identified between 2007 and 2013; 411 (6%) individuals had new STI coinfections after their HIV diagnosis and 5,236 were monoinfected 
with HIV. Median time to first STI infection was 2 years after HIV diagnosis.  Of the 411 coinfected persons, 88.3% were male, 66.9% were Black, mean age at HIV diagnosis was 31 
yrs., and 63.5% were HIV infected through MSM. Individuals had a mean of 1.5 STIs (range, 1-11) after HIV diagnosis and the most common coinfection was Chlamydia (42%). The 
adjusted regression model found that individuals ages 15-19 at HIV diagnosis had more than 7 times the risk of STI acquisition (aOR 7.2: 95%CI 4.8-10.9). Persons never linked 
to care had > 6 times the risk of an STI coinfection (aOR 6.6: 95%CI4.9-8.9), with a median time to STI acquisition of 2 years.  Those not engaged in care had >2 times the risk of 
contracting an STI (aOR 2.6: 95%CI1.7-4.0), with a median time to STI acquisition of 1.35 years.  
Conclusions: Persons never linked to care, those poorly engaged in HIV care, and younger persons had a higher risk for STI acquisition after HIV diagnosis, indicative of ongoing 
high-risk sexual behaviors. These data further support the importance of linkage and engagement in care among HIV-infected persons and emphasize the need for continued 
education regarding safe sex and secondary prevention. 

1009  Evidence of HIV Care Following STD Clinic Visits by Out-of-Care HIV-Positive Persons 
Olga Tymejczyk1; Kelly Jamison2; Preeti Pathela2; Sarah L. Braunstein3; Julia Schillinger2; Denis Nash1  
1Sch of PH, City Univ of New York, New York, NY, USA; 2New York City DHMH, Long Island City, NY, USA; 3New York City DHMH, Queens, NY, USA 
Background: In 2012, over 1,200 HIV-positive patients accessed services at New York City’s (NYC) nine sexually transmitted disease (STD) clinics. Counseling, linkage, and social 
services are offered by medical providers and public health advisors at these facilities to help patients in need of HIV care services engage (or re-engage) in HIV primary care.
Methods: We matched data from the STD clinic electronic medical record and the NYC HIV/AIDS Surveillance Registry for HIV-positive persons who sought services at NYC STD 
clinics in 2012. We identified patients who were out of HIV care (<2 viral load [VL] or CD4 results) in the 365 days preceding their STD clinic visit and looked for subsequent evidence 
of HIV care ( ≥1 VL or CD4 result) within 3 months after the STD clinic visit. We compared patient characteristics (demographics, receipt of an HIV test on day of clinic visit, sexual 
risk behaviors, and STD diagnoses) among those with and without evidence of HIV care within 3 months after the STD clinic visit.
Results: Among 378 out-of-care patients, 164 (43%) had evidence of HIV care during the 3 months after the STD clinic visit. Within 12 months, 99% (162/164) of these patients had 
a VL recorded (with 69% virally suppressed); of 214 patients who did not have evidence of HIV care during the 3 months after the STD clinic visit, 42% (90/214) had a VL within 12 
months and 50% were virally suppressed (p<0.01 for VL report). Evidence of HIV care was more common among those who received an HIV test during their STD clinic visit (largely 
persons originally reported to the HIV Registry by a non-STD clinic provider in the year prior) than among those who did not receive an HIV test (66% vs. 40%, p<0.01). Evidence 
of HIV care following the STD clinic visit was also more common among Hispanic than non-Hispanic patients (51% vs. 41%, p=0.08) and women vs. men (67% vs 42%, p=0.02). 
Lack of evidence of HIV care did not differ significantly among persons reporting ≥5 sexual partners in 3 months prior to visit compared to those with <5 partners (69% vs. 57%, 
p=0.10), but was more common among patients diagnosed with gonorrhea on the day of the clinic visit than those not diagnosed (69% vs. 54%, p=0.03).
Conclusions: STD clinic visits provide an opportunity to link or re-link patients who may be unengaged in HIV care. Targeting patients less likely to access HIV care in the months 
after their visit may help reduce disparities in subsequent VL suppression and onward transmission. 

1010  Successful Implementation of Extended ART Initiation Criteria in Rural South Africa 
Sarah Jane Steele1; Amir Shroufi2; Guillermo Martínez Pérez3; Carol Metcalf4; Tsion Solom3; Gemma Arellano3; Aline Aurore Niyibizi5; Tom Ellman4; Gilles Van Cutsem2  
1Médecins Sans Frontières, South Africa & Lesotho, Cape Town, South Africa; 2Médecins Sans Frontières, Cape Town, South Africa; 3Médecins Sans Frontières, South Africa & Lesotho, Eshowe, 
South Africa; 4Médecins Sans Frontières, Southern Africa Med Unit, Cape Town, South Africa; 5Médecins Sans Frontières, Roma, Lesotho 
Background: There is concern that earlier initiation of antiretroviral treatment (ART) in lower resource settings may compromise access to care for patients with lower CD4 counts, 
and that patients with higher CD4 counts may have lower retention in care (RIC). In July 2014, we extended ART initiation criteria from CD4 cell counts of ≤350 to ≤500 copies/ µl in 
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9 primary health clinics in KwaZulu-Natal, South Africa. Here we assess whether any compensatory reduction in initiation of sicker patients was seen and whether retention among 
those newly eligible was satisfactory in this public sector setting.
Methods: In this retrospective cohort analysis we compare proportions initiated on ART and RIC at 6 months among pre-ART patients with baseline CD4 taken between July 1 and 
December 31, 2014 (CD4≤500 cohort) and between July 1 and December 31, 2013 (CD4≤350 cohort). Pregnancy, TB, age <15 years and WHO stage 3 or 4 were exclusion criteria. 
Outcomes were determined from time of baseline CD4 and analysed using survival analysis.
Results: There were 1,932 patients in the CD4≤350 and 1,657 in the CD4≤500 cohorts. In both cohorts median age was 29 years and 71% were female.
Mean baseline CD4 counts were 398 (95%CI: 389-410) and 410 (95%CI: 397-422) in the CD4≤350- and CD4≤500 cohorts. Among participants with CD4 351-500, percentage 
initiated on ART within 3 months increased from 7% to 70% (Table 1); among those with CD4≤200 this increased from 68% to 86%.  From baseline CD4 RIC at 6 months was 82% 
(95%CI: 79%-85%) in the CD4≤500 cohort and 80% (95%CI: 76%-84%) in the CD4≤350 cohort.
Conclusions: Expanding eligibility for ART to CD4≤500 resulted in rapid change in time to ART initiation among those with baseline CD4 351-500 without any reduction in 
initiation among those with a CD4 ≤ 350. This early analysis suggests that staff and patients can effectively implement extended initiation criteria if clinic resources are sufficient; 
partly achieved in our setting through decongestion using community models of care. ART uptake remained higher in patients with CD4 201-350 than among those with CD4 
351-500, indicating room to improve uptake among those initiating with higher CD4 counts as guidelines shift towards test-and-treat. High RIC across time and groups suggests 
that ‘healthier’ patients do not have increased loss to follow-up. It was possible to implement earlier ART initiation in our high HIV prevalence, low resource-setting without 
compromising access to care for more vulnerable patients.

1011  The Real-World Impact of CD4-Eligibility Criteria on Retention in HIV Care 
Jacob Bor1; Matthew P. Fox2; Sydney Rosen2; Atheendar Venkataramani3; Frank Tanser4; Deenan Pillay4; Till Bärnighausen5 
1Boston Univ Sch of PH, Boston, MA, USA; 2Boston Univ, Boston, MA, USA; 3Massachusetts General Hosp, Boston, MA, USA; 4Africa Cntr for Hlth and Pop Studies, Mtubatuba, South Africa; 
5Harvard Sch of PH, Boston, MA, USA 
Background: Countries are considering whether to offer antiretroviral therapy (ART) to all HIV patients regardless of CD4 count. Clinical trials have found modest health benefits 
to early ART. However, these trials may underestimate the benefits. By seeking to minimize attrition, they fail to investigate an important behavioral pathway through which 
deferred ART eligibility may affect health in real world settings: non-retention among patients not yet eligible for therapy. We address this critical gap by assessing the effect of 
immediate (vs. deferred) ART eligibility on retention in HIV care in rural South Africa.
Methods: All patients (n=11,307) presenting to the public sector ART program in Hlabisa sub-district with a first CD4 count between 12 August 2011 and 31 December 2012 were 
included in the analysis. Patients were eligible for immediate ART if CD4<350 cells/μL; patients not yet eligible for ART were referred to pre-ART care and instructed to return every 
6 months for CD4 monitoring. Because of measurement error in the CD4 laboratory assay, assignment to immediate versus deferred ART was effectively random near the threshold. 
We used a regression discontinuity design to recover causal effects. We assessed the effect of immediate eligibility on retention in HIV care at 12 months, as measured by the 
presence of a clinic visit, lab test, or ART start date in the interval 6 to 18 months (intent-to-treat effect). In addition, we assessed the causal effect of eligibility on retention in the 
subgroup of patients whose treatment uptake was determined by their CD4 count (complier causal effects).
Results: Immediate eligibility increased 12-month retention from 32% to 50% (intent-to-treat effect: 18% points; 95%CI 11-23; p<0.001) among patients with first CD4 counts 
close to the 350-cell threshold. Having an eligible CD4 count increased the probability of initiating ART within six months from 18% to 43% (25% points; 95%CI 20-31; p<0.001). In 
patients whose uptake of ART was determined by the value of their CD4 count, having an eligible CD4 count increased 12-month retention from 21% to 91% (complier effect: 70% 
points; 95%CI 42-98; p < 0.001).
Conclusions: Deferred ART eligibility resulted in dramatically lower retention in HIV care among otherwise similar patients who just missed the cutoff for immediate eligibility. 
The results suggest that clinical trials may underestimate the benefits of early ART and, consequently, the clinical and population health benefits of eliminating CD4 initiation 
criteria.

	  

	  
Figure.	  Intent-‐to-‐treat	  effect:	  ART	  eligibility	  at	  first	  CD4	  count	  and	  12-‐month	  retention	  in	  care.	  
Due	   to	   measurement	   error	   in	   the	   CD4	   laboratory	   assay,	   eligibility	   for	   ART	   was	   as-‐good-‐as-‐
randomly	  assigned	  for	  patients	  close	  to	  the	  350-‐cell	  threshold.	  Thus,	  the	  difference	  in	  retention	  
at	  the	  350-‐cell	  threshold	  can	  be	  interpreted	  as	  the	  causal	  effect	  of	  having	  an	  eligible	  CD4	  count.	  	  

	  

0
.1

.2
.3

.4
.5

.6
R

et
en

tio
n 

in
 C

ar
e 

at
 1

2 
M

on
th

s

0 100 200 300 400 500 600 700 800
Earliest CD4 Count, cells/uL

Difference(in(12+month(reten0on:(
18#percentage#points,(95%CI(11+23(

Eligible(for(ART( Not(eligible(for(ART((by(CD4(count)(

 

Poster Abstracts



CROI 2016 432

Poster Abstracts Abstract Listing

1012  Do ART Eligibility Expansions Crowd Out the Sickest? Evidence From South Africa 
Sheryl A. Kluberg1; Matthew P. Fox2; Michael LaValley1; Till Bärnighausen3; Deenan Pillay4; Jacob Bor1  
1Boston Univ Sch of PH, Boston, MA, USA; 2Boston Univ, Boston, MA, USA; 3Harvard Sch of PH, Boston, MA, USA; 4Africa Cntr for Hlth and Pop Studies, Mtubatuba, South Africa 
Background: In August 2011, South Africa expanded adult antiretroviral therapy (ART) eligibility from CD4 ≤200 to CD4 ≤350 cells/μL. While this policy was designed to increase 
access, it is possible that an influx of newly eligible patients could have crowded out sicker patients due to clinic capacity constraints. We assessed whether the 2011 eligibility 
expansion led to treatment delays among those previously eligible in 17 rural clinics and one sub-district hospital in KwaZulu-Natal.
Methods: We included all patients seeking care for the first time in the Hlabisa HIV Treatment and Care Programme between February 2011 and February 2012. Our primary 
outcome was days from registration to ART initiation. We used proportional hazards regression with a regression discontinuity design, controlling for continuous linear trends 
before and after the policy change, with an indicator to identify a proportional shift in hazards at the time of the policy change. Person-time began at clinic registration and 
continued until ART initiation, transfer to another clinic, or the end of the study period. Analyses were stratified by first CD4 count to assess direct effects of the expansion on newly 
eligible patients and spillover effects on patients with CD4 counts < 200 or >350.
Results: 1,363 patients registered at the clinics in the six months before the guideline expansion, and 2,467 patients registered in the six months after. Newly eligible patients 
with CD4 200-350 saw a 109% increase in initiation rates (HR: 2.092; 95%CI 1.52-2.88). Meanwhile, rates did not change for always-eligible patients with first CD4 <200 (HR: 1.14; 
95%CI 0.91-1.44), and decreased among never-eligible patients with CD4 >350 (HR: 0.45; 95%CI 0.24-0.85).
Conclusions: We found that, in the short term, this ART eligibility expansion successfully increased ART initiation rates among newly eligible patients, and did not bring about 
negative spillover effects in the always-eligible group. However, the never-eligible group with CD4 >350 did see a decrease in initiation rates, possibly resulting from capacity 
constraints. It will be important to monitor the long-term impact of eligibility expansions for extended crowd-out effects.

1013  Imputing Clinical Records From Routine Laboratory Data: Date of ART Initiation 
Mhairi Maskew1; Jacob Bor2; Cheryl J. Hendrickson3; William B. MacLeod2; Till Bärnighausen4; Deenan Pillay5; Ian M. Sanne1; Sergio Carmona6; Wendy Stevens7; Matthew P. Fox8  
1Univ of the Witwatersrand, Wits Hlth Consortium, Johannesburg, South Africa; 2Boston Univ Sch of PH, Boston, MA, USA; 3Hlth Economics and Epi Rsr Office, Johannesburg, South 
Africa; 4Harvard Sch of PH, Boston, MA, USA; 5Africa Cntr for Hlth and Pop Studies, Mtubatuba, South Africa; 6Natl Hlth Lab Service/Wits Univ, Johannesburg, South Africa; 7Univ of the 
Witwatersrand, Johannesburg, South Africa; 8Boston Univ, Boston, MA, USA 
Background: Lack of nationally representative data hinders assessment of national HIV treatment programs in many low-resource settings. Where laboratory data are collected 
on a national scale, such data could be used to create a national monitoring cohort but only if information on treatment initiation can be determined. We developed a novel 
method to impute dates of antiretroviral treatment (ART) initiation from routine laboratory data in South Africa’s public sector HIV programme that could be applied to a national 
labs database such as South Africa’s National Health Laboratory Service (NHLS) database and assessed validity of this approach.
Methods: We analyzed data from two large clinical HIV cohorts: Hlabisa (rural primary care clinics and one sub-district hospital in KwaZulu-Natal) and Right to Care (network 
of urban clinics in Gauteng). Both cohorts contain known ART initiation dates and lab test results are imported directly from NHLS. While the ART initiation date for patients was 
known (gold standard), we imputed ART start dates using only lab data that would be available in a laboratory database. To do this, we identified the date of “ART workup”; the lab 
tests used to determine treatment readiness in national HIV treatment guidelines (first documented hemoglobin or alanine transaminase test among patients with a CD4 count 
in the 12 months prior to these tests). We then calculated the median time from the ART workup to ART initiation and imputed ART start date as the date of ART workup plus that 
median time. We calculated sensitivity (SE), specificity (SP), positive predictive value (PPV), and negative predictive value (NPV) of our imputed start date to be within 6 months of 
the actual ART start date.
Results: We analyzed data from >80,000 HIV-positive adults of whom >90% had an ART workup. Among patients who had a workup and initiated ART, the median time to 
initiation was 16 days (IQR 7, 31) in Hlabisa and 21 (IQR 8, 43) in RTC cohort. Among patients with known ART start dates, SE of the imputed start date was 83% in Hlabisa and 88% 
in RTC, indicating this method will correctly estimate the ART start date for about 85% of those with a known ART workup. In Hlabisa, PPV was 95%. SP (100%) and NPV (92%) were 
also very high.
Conclusions: Routine lab data can be used to infer ART initiation dates in South Africa’s public sector with high rates of classification. Lab data can be used to monitor and evaluate 
health systems performance and improve the accuracy and completeness of clinical records.

 

1014  Prospective Multisite Cohort Study of Pre-ART Losses and ART Refusal in South Africa 
Ingrid T. Katz1; Janan Dietrich2; Laura M. Bogart3; Dominick Leone4; Ingrid Courtney5; Gugu Tshabalala2; Garrett M. Fitzmaurice1; Glenda Gray6; Catherine Orrell7; David R. Bangsberg8  
1Brigham and Women’s Hosp, Harvard Med Sch, Boston, MA, USA; 2Perinatal HIV Rsr Unit, Soweto, South Africa; 3Boston Children’s Hosp, Harvard Med Sch, Boston, MA, USA; 4Ragon Inst of 
MGH, MIT, and Harvard, Cambridge, MA, USA; 5Desmond Tutu HIV Fndn, Cape Town, South Africa; 6South African Med Rsr Council, Cape Town, South Africa; 7Univ of Cape Town, Cape Town, 
South Africa; 8Harvard Med Sch, Boston, MA, USA 
Background: Failure to initiate antiretroviral therapy (ART) is a significant barrier to population-level viral suppression. We quantified losses in pre-ART care from presentation 
for voluntary counseling and testing (VCT) through 3 months post-VCT among adults at two urban testing centers in South Africa (RSA). In addition, we measured and identified 
factors associated with treatment refusal at baseline.  
Methods: We prospectively surveyed HIV-infected ART-eligible (CD4<500 cells/mm3) adults who presented for VCT between July 2014-July 2015 in Soweto and Gugulethu over a 
3 month period post-VCT. Trained interviewers administered a structured questionnaire to participants to understand psychosocial, clinical and structural factors associated with 
ART refusal at baseline. Bivariate analyses were performed to identify factors associated with ART refusal. All covariates with p<0.2 were included in a multivariable model. The 
model was further stratified by social support based on our prior qualitative findings.
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Results: Across sites, 1071 individuals presented for testing and were found to be HIV-infected and ART-eligible over the study period. Of those, 360 (33.6%) did not return to 
collect their CD4 results within 6 weeks of testing (Median CD4: 194 cells/mm3). Among those who returned, 500 (70.3%) were enrolled in the prospective cohort. Median age at 
testing was 35 years-old, of whom 62.6% were women, 57.2% were unemployed, and 75.6% had not completed high school. Median CD4 was 244 cells/mm3. We found a 6.6% 
(n=33) refusal rate at baseline. Multivariable analyses showed fatalism was associated with ART refusal at baseline (AOR: 1.16, p=0.02). Additional exploratory stratified analyses 
found that high social support attenuated the association of fatalism with ART refusal (Table 1). After three months, 77.8% (n=389) of participants were retained. Of those, 1.3% 
(n=5) died in 3 months prior to ART initiation, and 14.9% (n=58) reported no ART initiation by 3 months post-VCT. 
Conclusions: Among over 1000 HIV-infected, ART-eligible individuals presenting for VCT at 2 sites in RSA, one-third did not return for their CD4 count. Of the 500 ART-eligible 
individuals enrolled in our cohort, nearly 7% initially refused ART at baseline. Among those tracked for 3 months, 16% (n=63) died or had yet to initiate ART. Future interventions 
should be designed to focus on decreasing gaps in pre-ART care, and addressing fatalistic beliefs by optimizing social support.

1015  6-Year Retention and Immunological Response to ART by Gender: IeDEA West Africa 
Thierry Tiendrebeogo1; Juan Burgos-Soto1; Eugene Messou2; Aristophane Tanon3; Vivian Kwaghue4; Marcel Zannou5; Albert Minga6; Nathalie De Rekeneire1; Francois Dabis7; Renaud 
Becquet1 
1INSERM U897, Bordeaux, France; 2CePReF, ACONDA, Abidjan, Côte d’Ivoire; 3CHU de Treichville, Abidjan, Côte d’Ivoire; 4Univ of Abuja Teaching Hosp, Abuja, Nigeria; 5Cntr de Prise en Charge 
des Personnes Vivant Avec le VIH, CHNU, Cotonou, Benin; 6Cntr Médical de Suivi de Donneurs de Sang /CNTS/PRIMO-CI, Abidjan, Côte d’Ivoire; 7INSERM U897, ISPED, Univ de Bordeaux, 
Bordeaux, France 
Background: Gender differences were previously reported in sub-Saharan Africa for retention and immunological response to antiretroviral therapy (ART), but follow up was 
usually limited to the first 2-3 years after ART initiation. West Africa is among the regions of the world with the least well-performing ART programs. We evaluated gender 
differences on retention and immunological response in the 6 years following ART initiation in West African adults.
Methods: We included all the patients of the IeDEA West Africa collaboration who initiated ART between 2002 and 2014 and had a baseline T-CD4+ lymphocyte measurement. 
A logistic regression analysis assessed the risk of no follow-up after ART initiation; survival analyses with Cox models assessed the risk of 6-year retention failure (defined as 
either dead or lost-to-follow-up). Year 2-3 and 5-6 were pooled to comply with proportional hazards assumption. The evolution of the immunological response by gender was 
investigated by linear mixed models.
Results: A total of 49,677 patients (66.2% women) contributed 197,953 person-years of follow-up after ART initiation in 16 clinics in 9 countries. At ART initiation men were older 
than women (median age 40.8 years vs. 34.0 years) and had a lower median CD4 count (140/μl vs. 184/μl). Being male was associated with an increased risk of no follow-up after 
starting treatment (4.2% vs. 3.3%, adjusted OR (aOR) = 1.22, 95% CI =[1.12; 1.33] and with an increased retention failure probability over the first 4 years of follow-up: 17.2% vs. 
13.1%, adjusted HR (aHR) =1.22, CI=[1.17; 1.28] in Year 1; 9.6% vs. 7.3%, aHR=1.11, CI=[1.05; 1.18] in Y2-3; 8.4% vs. 6.4%, aHR=1.15, CI=[1.04; 1.28] in Y4. Retention failure did not 
differ by gender in Y5-6 (6.7% vs. 5.8%, aHR=0.95 [0.87; 1.04]). The evolution of the immunological response was similar in men and women during the 4 first months of follow-
up. From month 5 up to month 72, women had a better immunological response than men, allowing them to reach the 500 CD4 threshold by 54 months on average, while this was 
never reached for men by 72 months (Figure1).
Conclusions: In the West African context, a better retention and immunological response are achieved by women in comparison to men for long periods of follow up after ART 
initiation. This difference on retention may disappear from the fifth year following ART initiation. Interventions targeting gender-related factors need to be tailored to improve HIV 
care programs’ effectiveness as soon as possible after ART initiation.
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1016  Barriers to Care and 1-Year Mortality in Newly Diagnosed HIV+ Persons in South Africa 
Ingrid V. Bassett1; Sharon M. Coleman2; Janet Giddy3; Laura M. Bogart4; Christine E. Chaisson2; Douglas Ross5; Tessa Govender3; Rochelle P. Walensky1; Kenneth A. Freedberg1; Elena 
Losina6  
1Massachusetts General Hosp, Boston, MA, USA; 2Boston Univ Sch of PH, Boston, MA, USA; 3McCord Hosp, Durban, South Africa; 4Boston Children’s Hosp, Harvard Med Sch, Boston, MA, USA; 
5Midlands Med Cntr, Pietermaritzburg, South Africa; 6Brigham and Women’s Hosp, Harvard Med Sch, Boston, MA, USA 
Background: Despite increasing availability of antiretroviral therapy (ART), only a fraction of those newly diagnosed with HIV enter care promptly in South Africa, leading to 
premature mortality among those not linked to care. Our objective was to evaluate the impact of self-perceived barriers to receipt of health care at the time of HIV diagnosis on 
1-year mortality among newly diagnosed HIV-infected individuals in South Africa.
Methods: We surveyed adults (≥18y) prior to HIV testing at four sites (two hospital outpatient departments and two primary health clinics) in Durban from August 2010 to 
January 2013. HIV-infected participants were offered CD4 testing and underwent TB screening. We used Cox proportional hazards models to determine the association between 
the number of perceived barriers to care and time to death within one year of HIV diagnosis. Perceived barriers included: 1) service delivery (wait too long to see a provider, not 
treated with respect by clinic staff); 2) financial (could not afford medication or transport); 3) personal health perception (not sick enough or too sick); 4) logistical (could not get off 
of work, care responsibilities for others); and 5) structural (could not get to clinic due to hours or transport, did not know where to find care). We assessed deaths via phone calls to 
family members and confirmed these through the South African death registry.
Results: Among 4,903 participants enrolled, 1,899 (39%) were HIV-infected and 521 (28%) were co-infected with TB. Mean age was 35 years (SD 10), 49% were female, and 
median CD4 count was 192/µl (IQR: 72-346/µl). 1,057 participants (56%) reported no barriers, 370 (20%) reported 1-3 barriers, and 460 (24%) reported >3 perceived barriers to 
care. By one year after enrollment, 250 (13%) of participants had died. Adjusting for age, sex, distance to clinic, TB status and baseline CD4 count, participants who identified 
1-3 barriers (adjusted hazard ratio [aHR] 1.49, 95% CI 1.06, 2.08) and >3 barriers (aHR 1.81, 95% CI 1.35, 2.43) had higher risk of 1-year mortality compared to those without self-
identified barriers.
Conclusions: HIV-infected individuals in South Africa who reported multiple perceived barriers to medical care at the time of diagnosis were nearly twice as likely to die within 
one year. Targeted structural interventions such as extended clinic hours, travel vouchers, and more streamlined clinic operations may improve linkage to care and ART initiation for 
these patients.

1017  Retention of Clinically Stable ART Patients in a Rapid Model of Care in Haiti 
Colette Guiteau Moise1; Clovy Bellot1; Kelly A. Hennessey2; Vanessa R. Rivera3; Patrice Severe1; Darley Aubin1; Fabienne Homeus1; Alix Saint-Vil1; Serena P. Koenig4; Jean W. Pape1  
1GHESKIO, Port-au-Prince, Haiti; 2Analysis Group, Boston, MA, USA; 3Weill Cornell Med Coll, New York, NY, USA; 4Brigham and Women’s Hosp, Harvard Med Sch, Boston, MA, USA 
Background: Long clinic waiting times are a major contributor to attrition among antiretroviral (ART) patients. We evaluated outcomes for clinically stable ART patients enrolled 
in a new rapid model of care, the “Rapid Pathway” (RP), in one ART clinic at the GHESKIO Center in Port-au-Prince, Haiti.
Methods: Clinically stable patients who had received at least 6 months of ART were eligible for RP care. Once enrolled in RP, patients were scheduled for clinic appointments 
every two months.  At each visit, patients were contacted one day in advance by a community health worker. Patients who were asymptomatic were eligible for RP care, and those 
with symptoms or poor adherence were referred to a physician for evaluation.  Patients in RP received care by a nurse, who evaluated health status, dispensed ART and other 
medications, and completed a visit form in the electronic medical record.  Patients spent a median of 29 minutes from arrival to discharge from clinic, including the dispensing of 
ART.
Results: From June 1, 2014 to August 31, 2014, 1,799 eligible patients initiated RP care. Of these, 950 (53%) were women and 632 (35%) lived on <$US 125 per year. In the 6 
months prior to RP initiation, patients were a mean of 12 (SD: 23) and a median of 2 (IQR: 0, 12) days late to scheduled clinic visits and ART re-fills. We evaluated 12-month retention 
in care, defined as having at least one visit during the period from 9 to 12 months after the date of RP eligibility; timeliness of visits; and ART adherence, defined as medication 
possession ratio (number of pills dispensed/number of pills that would have been dispensed with perfect adherence over the follow-up period). 1,663 patients (92%) were retained 
in care for 12 months; retention was 96% among patients with timely adherence in the 6 months prior to enrollment in RP. The mean adherence over the study period was 89% (SD: 
17) and 42% of patients missed no more than 5 days of ART during the study period. The median CD4 T-cell count increased from 447 at baseline to 514 at 1 year. With multivariable 
analysis, significant predictors of 12-month retention were greater time on ART prior to RP enrollment (OR 1.13; 95% CI: 1.06,1.21) timeliness of visits in the 6 months prior to RP 
enrollment (OR 1.01;
Conclusions: Clinically stable ART patients had outstanding retention with expedited, nurse-led care in Haiti. This program may also serve as a model for other resource-poor 
settings.

1018  Evaluating Appointment Patterns to Improve Sustainability of HIV Treatment in Zambia 
Monika Roy1; Charles Holmes2; Izukanji Sikazwe2; Thea Savory2; Mwanza Mwanza2; Carolyn Moore2; Kafula Mulenga2; Nancy L. Czaicki3; Nancy Padian3; Elvin H. Geng1  
1Univ of California San Francisco, San Francisco, CA, USA; 2Cntr for Infectious Disease Rsr in Zambia, Lusaka, Zambia; 3Univ of California Berkeley, Berkeley, CA, USA 
Background: Prevailing facility-based models for HIV treatment in high-prevalence settings require substantial contact with clinically stable individuals, thus incurring high 
costs for patients (e.g., transport, lost wages) as well as systems (e.g., staffing, provider burn out).  De-intensification of services through emerging community-based models for 
clinically stable patients is needed to sustain and expand treatment capacity. We examined patient appointment histories in a network of clinics in Zambia to characterize visit 
patterns and quantify the potential reductions in visit burden obtainable through community-based models. 
Methods: We evaluated a cohort of HIV-infected adults on ART who made at least one clinic visit between March 1, 2013 and February 28, 2015 at 61 clinics in Zambia. 
Appointment dates and clinical data were obtained from the electronic medical record system used in routine clinical care.  We evaluated time between scheduled appointments 
and stratified this interval by time on ART and WHO stage and CD4 count at enrollment.  We quantified the proportion of visits among patients on ART for greater than six months 
and with a most recent CD4 count > 500/µl or > 350/µl.
Results: Overall, 150,213 patients, observed over a maximum of nine years, made 3,450,172 visits after ART initiation.  The median appointment interval was 31 days in the first 6 
months on ART and 61 days subsequently, even after five or more years on treatment.  Median appointment interval did not differ by enrollment WHO stage nor CD4 count.  In this 
cohort, 868,841 of all visits (25%) occurred among patients on ART for greater than six months and who had a most recent CD4 count >500 cells/µl; while 1,507,835 visits (44%) 
were made by patients on ART for more than six months and who had a most recent CD4 count  > 350 cells/µl.  Visits made by patients with CD4 count > 500 cells/µl increased over 
time from 5% (2971/58,059) in 2005 to 32% (205,389/639,799) in 2014. 
Conclusions: Current facility-based care applies a one-size-fits-all appointment interval not tailored to clinical changes or time on treatment. Between one-quarter to nearly 
one-half of all visits occurred in patients who are likely clinically stable.  Evolution from facility-based care towards a differentiated system that includes community-based models 
is urgently needed to enhance efficiency and sustainability.
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1019  Identifying Hotspots of Poor Adherence Among Patients on ART in Zambia 
Nancy L. Czaicki1; Charles Holmes2; Izukanji Sikazwe2; Paul Somwe2; Monika Roy3; Thea Savory2; Mwanza Mwanza2; David V. Glidden3; Nancy Padian1; Elvin H. Geng3 
1Univ of California Berkeley, Berkeley, CA, USA; 2Cntr for Infectious Disease Rsr in Zambia, Lusaka, Zambia; 3Univ of California San Francisco, San Francisco, CA, USA 
Background: The distribution of poor adherence to antiretroviral therapy (ART) in a patient population indicates whether barriers to medication use are concentrated within 
sub-populations or systematic. We quantify the medication possession ratio (MPR) and characterize the distribution of medication non-possession in a network of clinics in Zambia 
to identify “hotspots” of poor adherence.
Methods: We analyzed a population of adults on ART for more than 3 months who made at least one clinic visit between March 1, 2013 and February 28, 2015. Pharmacy refill 
and clinical information were obtained through the electronic medical record system used in routine care. MPR was calculated as the number of days of ART dispensed over the 
total number of days the patient should have been on ART using pharmacy records. We constructed a Lorenz curve, plotting the cumulative proportion of days of medication 
non-possession against the cumulative proportion of patients to visualize the distribution of poor adherence. We used a multi-level linear regression model to examine clinic and 
individual-level factors associated with MPR.
Results: Among 133,827 patients in 56 clinics (64% female, median age 34 years [IQR 29-41], median baseline CD4 count 208 cells/µl [IQR 111-333]), the median MPR was 80.7 
[IQR 64.4-91.4] indicating patients were not in possession of ART 19.3% of the time. After 1 year on ART, 31% of patients had 100% medication possession, the next 57% account 
for 50% of medication non-possession and the final 12% contribute the remaining 50%. Over time, a greater proportion of patients contribute to days of non-possession (Figure). 
In multi-level regression, disclosure of HIV status (3.3%, p<0.001) and ART initiation 2012-2015 (16.2%, p<0.001) were associated with higher MPR, while enrollment WHO Stage 4 
(-2.58%, p <0.001) and male (-1.16%, p<0.001) were linked to lower MPR. Across clinics, median MPR ranged from 43.2 to 94.7 and clinic accounted for 16% of the total variability 
in MPR after adjusting for individual and clinic-level characteristics.
Conclusions: A small fraction of patients account for the majority of days of medication non-possession, especially early on. Further characterization of these patient sub-
populations where non-adherence is concentrated is needed to target individual-level interventions. Clinic, however, explained the greatest amount of variability in MPR. Health 
systems interventions targeting clinic “hot spots” may represent an efficient use of resources to improve ART adherence.

1020  Late ART Initiation and 12-Month Mortality After ART Initiation in Sub-Saharan Africa 
Quynh T. Vo1; Olga Tymejczyk2; Batya Elul3; Wafaa M. El-Sadr4; Yingfeng Wu4; Laurence Ahoua5; Sarah Kulkarni6; Susie Hoffman3; Denis Nash2 
1ICAP at Columbia Univ, Boston, MA, USA; 2Sch of PH, City Univ of New York, New York, NY, USA; 3Columbia Univ, New York, NY, USA; 4ICAP at Columbia Univ, New York, NY, USA; 5ICAP at 
Columbia Univ, Maputo, Mozambique; 6City Univ of New York, New York, NY, USA 
Background: The effect of late antiretroviral therapy (ART) initiation and changing ART guidelines on patient outcomes has not been fully characterized due to under-
ascertainment of mortality. We examined changes in mortality rates before and after the adoption of WHO 2010 treatment guidelines after accounting for unascertained deaths.
Methods: Kaplan-Meier 12-month mortality estimates were calculated for 113,118 patients who had initiated ART at 83 clinics between 2005-2013 in Tanzania (n=26), 
Mozambique (n=23), and Kenya (n=34). We examined corrected 12-month mortality estimates that reflect unascertained deaths using a correction factor from patient tracing 
studies in the region. Changes in mortality rates (percent per year) by country both before and after adoption of WHO 2010 treatment guidelines (from CD4≤200 to ≤350) were 
estimated using a linear regression model. We calculated relative risks (RR) of late ART initiation (CD4≤100 or WHO stage 4) and mortality at 12 months following ART initiation by 
comparing these outcomes during the year before and the year after guideline changes.
Results: Late ART initiation significantly decreased after guideline changes in Tanzania (RR2012 vs. 2010:0.91, 95% CI:0.86-0.97, p<.05), and Mozambique (RR2013 vs. 2011: 0.69, 95% 
CI:0.65-0.73, p<.0001) but not in Kenya (RR2012 vs. 2010:0.92, 95% CI:0.82-1.04, p=0.21). Over the period prior to the guideline change (secular trend), the corrected mortality rates 
declined by 1.2% per year in Tanzania (95% CI 1.2-2.2, p<0.05), 4.2% per year in Mozambique (95% CI 3.6-4.7, p<0.0001) and 6.2% per year in Kenya (95% CI 5.3-7.1, p<0.0001). 
The corrected mortality estimates showed a significantly reduced risk of deaths after versus before guideline change in Tanzania (RR2012 vs. 2010:0.65, 95% CI:0.58-0.71, p<.0001), 
Mozambique (RR2013 vs. 2011:0.42, 95% CI:0.39-0.46, p<.0001) and Kenya (RR2012 vs. 2010:0.83, 95% CI:0.73-0.96, p<.05). These changes exceeded secular trends in all three countries, but 
to a lesser extent in Kenya (Figure 1).
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Conclusions: Among large number of patients who initiated ART, one-year mortality rates after ART initiation declined after country-level implementation of WHO 2010 
treatment guidelines at rates greater than secular trends in mortality.

 

1021  Declining Mortality in Patients on ART Lost to Follow-up in Sub-Saharan Africa 
Matthias Egger1; Anne Mooser1; Kathrin Zürcher1; Denis Nash2; Olga Tymejczyk2; Margaret Couvillon1; for the IeDEA and MESH Consortia  
1Univ of Bern, Bern, Switzerland; 2Sch of PH, City Univ of New York, New York, NY, USA 
Background: Mortality is high in patients lost to HIV treatment and care programs in sub-Saharan Africa, but may have declined with the continued scale up of facilities providing 
antiretroviral therapy (ART). We did a systematic review and meta-regression analysis of studies of vital status in patients on antiretroviral therapy (ART) who were lost to follow-
up.
Methods: We searched the Medline, Embase, and African Index Medicus (AIM) databases and the abstracts of CROI and IAS conferences for studies that traced patients lost to 
follow up during the scale-up of ART in sub-Saharan Africa. Mortality in patients successfully traced was the main outcome. Transfers to other clinics and the CD4 cell count at the 
start of ART were also analyzed. We used random-effects meta-(regression) models to examine trends over time.
Results: We identified 59 studies (34 articles, 24 conference presentations) published 2005-2015, including 6 studies in children. Loss to follow-up was typically defined as not 
having returned to the clinic for >3 months after a missed appointment. A total of 47,530 patients were traced using telephone calls, home visits, social networks or, in the Republic 
of South Africa, by linkage to the mortality registry. The vital status of 26,730 (56.2%) patients lost to follow-up could be ascertained. Overall 9,105 (34.1%) patients had died. 
Among those alive, 4,049 (21.2%) had transferred to another facility. Mortality decreased over time, from around 40% in 2003 to 8% in 2012 (Figure). In meta-regression mortality 
declined by 3.9% per year (95% CI 2.1% to 5.7%, p<0.001). Trends were similar in adults and children. The median CD4 count at the start of ART increased by around 10 cells per 
year both in patients lost to follow up (11.6 cells; 95% CI 1.6-21.6; p=0.028) and in all patients (10.2 cells; 95% CI 4.0-16.4, p=0.005). No change over time in transfers to other 
clinics over time was noted (p=0.79).
Conclusions: Mortality in patients lost to follow-up has declined substantially with the scale up of ART in sub-Saharan Africa. The decline in mortality appears to be explained by 
earlier start of ART, with higher CD4 cell counts, rather than by an increase in silent transfers to other ART providers.

 

1022  Lost to Found: The Silent Transfer of Antiretroviral Therapy Patients in South Africa 
Claudine M. Hennessey1; Andrew Boulle2; Kathryn Stinson2; Mariette Smith1; Gilles Van Cutsem 
1Univ of Cape Town, Cape Town, South Africa; 2Cntr for Infectious Disease Epi and Rsr, Cape Town, South Africa 
Background: Incorrect reporting of Lost to Follow-up (LTF) patients who silently transfer (STF) to another health facility negatively affects the ART program’s retention in care 
(RIC) figures. Identifying the proportion of LTF patients who STF and the reasons patients STF is a priority in order to ensure patient continuity of care, improve policy and treatment 
guidelines, and provide accurate ART programme outcomes.
Methods: A mixed methods approach was conducted using quantitative and qualitative data sourced from an ART longitudinal electronic patient monitoring system and patient 
and healthcare provider (HCP) interviews. Adults on ART with a LTF outcome between 2008 and 2012 were included. Thirty patient and five HCP interviews were completed.
Results: Of the 4182 patients identified as LTF 36% were identified as STF. Sixty-eight percent were female and 51% were between 25-34 years of age. Eighty-four percent 
transferred once with a mean time to transfer of 870 days from ART start.
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Patients were interviewed to ascertain understanding of the transfer process and identify STF reasons. Although the majority of patients (n=27/30) believed it necessary to inform 
staff of the intent to transfer, more than half suggested challenges in requesting a transfer, including fear of negative staff attitudes (n=11), emergencies and life events (n=5) and 
long transfer documentation waiting times (n=3).
HCPs acknowledged patients STF due to challenges with the transferring process and fear of repercussions when defaulting treatment. HCPs stated they would not prevent 
patients from requesting a transfer nor turn STF patients away who had interrupted treatment or arrived without adequate documentation. The HCPs’ open acceptance of 
transferring patients is inconsistent with patients’ perceptions that staff negatively react to patients requesting transfer or those transferring to another facility without request.
Conclusions: Our study showed that incorrect reporting of STF patients negatively affects RIC data and RIC in the ART program could be underestimated by as much as one third. 
Operational service challenges and staff attitudes contribute to STF. Cumbersome transfer documentation processes hinder HCPs’ ability to effectively manage a STF. The ART 
program needs to review current transfer guidelines and develop processes that ease the burden on staff and are conducive to the needs of patients to prevent STF. Understanding 
the STF process will improve the quality of RIC data and the continuity of patient care.

1023  Countries With Lower HIV Prevalence Have Lower ARV Coverage: UNAIDS 2015 Database 
Andrew M. Hill1; Anton N. Pozniak2; Thomas Dauncey3; Jacob Levi3; Katherine Heath4; Shaffiq Essajee5; Carmen Perez Elias6  
1Liverpool Univ, Liverpool, UK; 2Chelsea and Westminster Hosp NHS Fndn Trust, London, UK; 3Imperial Coll London, London, UK; 4Univ of Oxford, Oxford, UK; 5WHO, Geneva, Switzerland; 
6UNITAID, Geneva, Switzerland 
Background: Countries with a higher prevalence of HIV (at least 5% infected) have been prioritized in PEPFAR and Global Fund sponsored antiretroviral treatment programmes.  
However 50% of HIV-infected people live in countries with lower HIV prevalence (<5% infected).  The aim was to compare uptake of HIV testing and treatment in adults and 
children between countries with higher or lower HIV prevalence.
Methods: The UNAIDS 2015 database includes country-level information on epidemic size, prevalence of HIV infection, antiretroviral treatment coverage, Antenatal Clinic (ANC) 
visits and Early Infant Diagnosis (EID).  The analysis included results from 52 low and middle income countries with at least 50,000 people infected with HIV included.  Least squares 
linear regression was used to correlate national adult HIV prevalence HIV with estimated rates of treatment coverage (adults, pregnant women and children), ANC, and EID.  The 
analysis was weighted by epidemic size and controlled for GDP/capita and region (African vs non-African countries).
Results: Of the 52 low or middle income countries in this analysis, 40 had a lower prevalence of HIV <5% (total 16 million HIV infections), while 12 had a prevalence of at least 
5% (total 16.1 million HIV infections).  As shown in the summary Table, the lower prevalence countries had significantly lower rates of treatment coverage in adults, pregnant 
women and children (p<0.01 for each comparison).  In addition, lower prevalence countries had a smaller percentage of women attending antenatal clinic visits and Early Infant 
Diagnosis (EID) for infants (p<0.01). The annual death rate for people with HIV was 4.5% in the lower prevalence countries versus 2.5% in the higher prevalence countries.  The HIV 
transmission rate (total new infections divided by HIV epidemic size) was 6.2% in lower prevalence countries versus 5.4% in higher prevalence countries. 
Conclusions: In this analysis of the UNAIDS 2015 database, including 32.1 million HIV infected people in 52 low or middle income countries, lower prevalence countries had 
significantly lower treatment coverage in adults, pregnant women and children, lower rates of Antenatal Clinic Visits and Early Infant Detection, and higher annual death rates.  
Countries with lower HIV prevalence need to upscale HIV and testing and treatment further, to meet the UNAIDS 90-90-90 targets by 2020.    

Countries	   Lower	  prevalence	  (<5%	  HIV+)	  
N=40	  
Total	  HIV+:	  16.0	  million	  

Higher	  prevalence	  (≥5%	  HIV+)	  
N=12	  
Total	  HIV+:	  16.1	  million	  

Mean	  HIV	  prevalence	   1.6%	   14.6%	  
HIV+	  adults	  on	  ART	  	   31.7%	   48.3%	  
HIV+	  children	  on	  ART	  	   22.4%	   48.3%	  
HIV+	  pregnant	  women	  on	  ART	   46.7%	   89.1%	  
Early	  Infant	  Diagnosis	  	   20.1%	   72.3%	  
At	  least	  4	  ANC	  visits	   55.3%	   68.1%	  
Death	  rate	  /year	   4.5%	   2.5%	  
	  

 

1024  Feasibility of the Third 90-90-90 Target: Viral Load Coverage and Outcomes in Rwanda 
Muhayimpundu Ribakare1; Jean d’Amour Ndahimana1; Byiringiro Rusisiro1; Gad Niyibizi1; Jean Paul Uwizihiwe2; Catherine Kirk3; Sabin Nsanzimana1  
1Rwanda Biomed Cntr, Kigali, Rwanda; 2Inst of HIV/AIDS Disease Prevention and Control, Rwanda Biomed Cntr, Kigali, Rwanda; 3Partners In Hlth, Kigali, Rwanda 
Background: UNAIDS set the ambitious 90-90-90 targets to end the AIDS epidemic by 2020. To reach the third “90”, viral load (VL) monitoring needs to be reinforced as many of 
resource-limited setting continue to use CD4 to monitor success or failure of ART. As HIV services have expanded in Rwanda, annual VL monitoring was added to the guidelines in 
2007 and the number of VL machines increased from X to X. This study aimed to assess the number of patients with a VL test over one-year in Rwanda, proportion of patients with 
treatment failure, and the healthcare provider’s (HCP) response.
Methods: A cross-sectional, mentorship activity was completed countrywide in 2015 in all health facilities (HF) providing ART. A doctor and nurse pair of mentors visited HF and 
supported them through onsite coaching. During mentorship, mentors collected data from the VL register between 1 Jan and 31 Dec 2014 and recorded: number of VL samples 
taken, VL results received and coded as <20 copies/ml (undetectable VL), 21-999 copies/ml, ≥1000 copies/ml (treatment failure) and missing results. For samples with VL ≥1000, 
mentors reviewed their medical files to assess whether the HCP responded based on the national HIV guidelines (if ≤10 files, all files were assessed; if >10 files, a random sample 
was selected).
Results: Data were collected from 485 HF representing 96.4% of all HFs in the country. 117,226 VL samples taken from Jan-Dec 2014. Results received for 89.1% (n=104,546), 
however 5.0% (n=5,274) were inconclusive due to insufficient/inappropriate samples. Majority of patients with results had an undetectable VL 86.6% (n=85,969) and 9.7% 
(n=9,606) had treatment failure. The remaining 3.7%(n=3,697) had a VL between 21 and 999 copies/ml. Among patients with treatment failure, 3,164 (32.9%) patient files were 
reviewed. Concerning the decision of HCP, 31.7% (n=1,003) were counseled for medication adherence, 19.6% (n=620) reinforced with adherence and control VL in three months 
and 12.2% (n=386) shifted to the next regimen. However, 36.5% (n=1155) of files of patients assessed with treatment failure, HCP did not intervene at all.
Conclusions: VL test is feasible to monitor patients on ART in resource-limited countries. More than 85% of patients who performed VL suppressed their VL. However, more 
efforts still needed to reach all patients in need of VL, reinforce adherence to reach the suppression rate as set by UNAIDS and to strengthen capacity of HCP in treatment failure 
management.
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1025  ART Coverage and Viral Load in Tanzania: Bukoba Combination Prevention Baseline Study 
Sarah E. Porter1; Duncan MacKellar1; Rachel Weber2; Haruka Maruyama3; Sherri Pals1; Gretchen Antelman4; Oscar Ernest5; Robert Josiah6; Jessica Justman7  
1CDC, Atlanta, GA, USA; 2CTS Global, Inc, Assigned to US CDC, Dar es Salaam, Tanzania; 3ICAP at Columbia Univ, Dar es Salaam, Tanzania; 4Elizabeth Glaser Pediatric AIDS Fndn, Dar es Salaam, 
Tanzania; 5ICAP at Columbia Univ, Bukoba, Tanzania; 6Natl AIDS Control Prog, Dar es Salaam, Tanzania; 7ICAP at Columbia Univ, New York, NY, USA 
Background: The Bukoba Combination Prevention Study is an evaluation of a two-year HIV prevention program in Bukoba Municipality, Kagera Region, Tanzania. A population-
based baseline survey took place November 2013-January 2014 prior to program implementation. The program aim is to reduce new HIV infections through improving uptake of 
HIV testing and counselling (HTC), linkage to HIV care, and anti-retroviral therapy (ART) initiation.
Methods: All persons aged 18-49 years residing in 53 randomly selected enumeration areas (EAs) were eligible for the study. Enrolled participants were interviewed about past 
HIV tests and current HIV status. For those who reported HIV-positive status, interviewers ascertained current ART use by observing a pill bottle or clinical care card. All participants 
were offered HTC after the interview, and CD4 and viral load (VL) tests were conducted for those who tested HIV-positive. Viral suppression (VS) was defined as VL <1000 c/ml. 
Wald chi-square tests accounting for EA-level clustering were used to evaluate differences in proportions. All analysis is unweighted.
Results: Of the 5,696 household residents who were contacted and eligible, 5,397 (95%) enrolled in the study. HTC was accepted by 4,797 (89%) participants, and 436 (9%) of 
those tested HIV-positive. Men in the sample had lower HIV prevalence than women (6% vs 11%, p<.001). Among those who tested HIV-positive, 166 (38%) were aware of their 
diagnosis and 55 (13%) were using ART. A lower proportion of men were aware of their diagnosis (31% vs 41%, p=.052). Among HIV-positive participants, median CD4 was 486 
(IQR 326-679) cells/mm3 and median VL was 22,989 (IQR 120-100,515) c/ml. Among ART non-users, 107 (28%) had CD4 ≤350 cells/mm3 and were ART-eligible under national 
guidelines, and 196 (52%) had CD4 ≤500 cells/mm3. Among ART users, 52 (95%) had VS.
Conclusions: In this population-based survey of a large urban area of Tanzania, HIV prevalence for both sexes was higher than the regional and national prevalence. While a 
high proportion of ART users had VS, the majority of participants who tested HIV-positive were unware of their diagnosis, and ART usage was uncommon overall. The insufficient 
ART coverage in this community underscores the need for effective testing and linkage-to-care strategies, including targeted methods to test and link men. The combination 
prevention program that is underway has the potential to increase the prevalence of VS by improving HIV testing coverage and expanding ART initiation criteria.

1026  Heterogeneity in Local Population Viremia Despite >50% Suppression in East Africa 
Vivek Jain1; Dathan Byonanebye2; Teri Liegler1; Dalsone Kwarisiima3; Norton Sang4; Edwin Charlebois1; Maya Petersen5; Moses R. Kamya; Diane V. Havlir1; for the SEARCH Collaboration  
1Univ of California San Francisco, San Francisco, CA, USA; 2Makerere Univ Coll of Hlth Scis, Kampala, Uganda; 3Makerere Univ-Univ of California San Francisco Rsr Collab, Kampala, Uganda; 
4Kenya Med Rsr Inst, Nairobi, Kenya; 5Univ of California Berkeley, Berkeley, CA, USA 
Background: Prior reports estimate 25% of HIV+ populations in Sub-Saharan Africa are virally suppressed. To better understand VL metrics, assess major drivers of transmission 
in East Africa, and inform global epidemic modeling, we studied individuals and discordant couples and determined 1) % of adults with viral suppression, 2) heterogeneity of 
communities, 3) local prevalence of viremia in communities (which expresses transmission risk from random contacts), and 4) VL suppression in male-female discordant couples.
Methods: In 303,461 persons in 30 Ugandan and Kenyan communities (N~10,000 each; HIV prevalence 10.1%; SEARCH Study:NCT01864683), we determined HIV serostatus in 
117,711/132,030 (89%) of stable adult residents. We measured plasma VL (Abbott) in 74% of HIV+ adults and calculated the % with VL that was: 1) undetectable <500 c/mL; 2) 
low, 500-10,000 c/mL; 3) moderate, 10,001-100,000 c/mL; and 4) high, ≥100,000 c/mL. In communities, we estimated the local prevalence of viremia (% of adults [regardless of 
HIV status] with detectable VL). Predictors of undetectable VL were evaluated via logistic regression. Male-female couples were self-identified pairs in one household.
Results: VL was undetectable in 4,490/8,828 (50.9%) of all adults and in 3,427/4,202 (82%) of adults on ART by self report. VL was low, moderate and high in 14.9%, 21.7%, and 
12.5% of adults, respectively. Predictors of undetectable VL included region (W. Uganda: odds ratio (OR) 1.34 [95% CI, 1.14-1.58] and Kenya: OR 1.49 [1.29-1.72] vs. E. Uganda), older 
age (OR 3.26 [2.55-4.17] for age 30-40 vs. 15-20), female (OR 1.48 [1.34-1.63]), and higher wealth (OR 1.52 [1.32-1.77] for highest vs. lowest quintile). Local population prevalence 
of viremia was higher in Kenya (range 2.1%-11.2%, median 5.6%) than in Uganda (range 0.5%-5.3%, median 2.3%). Discordancy existed in 492/16,023 (3.1%) of Ugandan and 
859/8,616 (10.0%) of Kenyan couples. In 58% of Ugandan and 53% of Kenyan discordant couples, the HIV+ partner was viremic. In 14% and 15%, respectively, the HIV+ partner 
had VL>100K, indicating marked transmission risk.
Conclusions: In this large population VL assessment in Uganda and Kenya, >50% of HIV+ adults had undetectable VL. However, nearly 5-10% of the entire adult population of 
some Kenyan communities had HIV viremia, and >50% of all Ugandan and Kenyan discordant couples had one partner with viremia. Thus, although half of all HIV+ adults have 
undetectable VL, there are localized groups with high potential transmission risk.

1027  High Rate of Viral Suppression in Late Mortality on First-Line ART in Uganda/Zimbabwe 
David I. Dolling1; Pontiano Kaleebu2; Peter Nkurunziza2; Moira Spyer1; Charles Gilks3; Deenan Pillay4; Ruth Goodall1; for the DART Virology Group  
1Med Rsr Council Clinical Trials Unit at Univ Coll London, London, UK; 2Med Rsr Council/Uganda Virus Rsr Inst Uganda Rsr Unit on AIDS, Entebbe, Uganda; 3Sch of Pop Hlth, Univ of Queensland, 
Herston, Australia; 4Africa Cntr for Hlth and Pop Studies, Mtubatuba, South Africa 
Background: Early mortality (<48 wks) after ART initiation in resource-limited settings is well recognised, but less well understood are the causes of later mortality, which are 
widely assumed to be due to virological failure (VF) or non-adherence. We investigated HIV viral load (VL) in patients who died after 48 weeks of continuous first-line ART in the 
DART study.
Methods: The DART trial randomised 3,316 Ugandan and Zimbabwean patients to laboratory monitoring (LCM; CD4 cell count every 12 weeks) or clinically driven monitoring 
(CDM). Prospective VL testing was not undertaken. Previous analyses found that low pre-ART CD4 cell count was strongly associated with higher mortality during the first year 
of ART, which was predominantly from infectious causes. All late mortalities had stored plasma samples from the closest visit to the date of death retrospectively tested for 
VL. Logistic regression models were used to determine predictors of mortality with virological suppression (VS) status (VL<200 copies/mL) in patients who died. Fractional 
polynomials were used for continuous variables, but non-linear risk was not found.
Results: 210/382 (55%) deaths during the DART study occurred after week 48; 112 were on continuous first-line and 78 on second-line ART. The late mortality rate was low 
(10.7/1,000 PY). VL data were available for 105/112 (94%) mortalities at a median (IQR) of 10 (6-14) weeks before death. 43/105 (41%) patients were virologically suppressed (VS) 
at the time of death. VF deaths were more often due to opportunistic infections (26% vs 12%;p=0.09). CD4 cell count was significantly lower at the time of death in patients with 
VF than VS (Median: 62 vs 238 cells/mm3; p<0.001) and a greater proportion had CD4<100 cells/mm3 (66% vs 19%). In multivariate logistic regression analyses (Table), patients in 
the CDM arm had reduced odds of 0.28 (95% CI: 0.11 – 0.68) death with VS, with no evidence of a change over time. The odds of death with VS were almost 4 times higher for each 
additional 100 cells/mm3 increase in baseline CD4 count. Gender, age, initial ART regimen, CD4 cell count at week 48, baseline VL and opportunistic infections were not associated 
with VS at death in multivariate analyses.
Conclusions: 40% of late deaths on ART occurred without VL criteria for treatment switch being fulfilled. There were significantly more deaths with VS among patients who 
received CD4 cell count monitoring. Further research is required to elucidate the cause of deaths in those without VF.
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1028  Measuring Viral Load Suppression in South Africa Using a Novel, National Database 
William B. MacLeod1; Jacob Bor1; Nicole Fraser2; Zara Shubber2; Ian M. Sanne3; Wendy Stevens4; Tshepo Molapo5; Mokgadi Phokojoe5; Yogan Pillay5; Sergio Carmona6 
1Boston Univ Sch of PH, Boston, MA, USA; 2The World Bank, Washington, DC, USA; 3Univ of the Witwatersrand, Wits Hlth Consortium, Johannesburg, South Africa; 4Univ of the Witwatersrand, 
Johannesburg, South Africa; 5Natl Dept of Hlth, Pretoria, South Africa; 6Natl Hlth Lab Service/Wits Univ, Johannesburg, South Africa 
Background: South Africa has embraced UNAIDS’ ambitious goal of 90% of people on antiretroviral treatment (ART) having a suppressed viral load (VL). One strategy has been 
to decentralize ART services by down-referring patients to smaller facilities, supported by the Nurse Initiated and Managed ART program. There is limited information on VL 
suppression levels among ART patients and on outcomes by site of care. Using a novel patient matching algorithm, we merged 2 existing databases to create a national marker of 
VL suppression for all clinics in South Africa to monitor ART effectiveness and understand influences of clinic success. 
Methods: The National Health Laboratory Services’ database, which contains all public sector VL tests in South Africa by facility, was merged with the District Health Information 
System database, which reports on the Total number of patients Remaining on ART (TROA) by facility. We analyzed the last VL test of patients in a 12-month period for each facility. 
We used the TROA to categorize facility size into quartiles. We report the proportion of patients receiving a VL test in a 12-month period, the results of those tests (<400, 400-1000, 
>1000, and >10,000 copies(cp)/ml) and how these differ by province and facility size.
Results: From April 2014-March 2015, 3,775 public facilities reported 2,993,125 patients on ART. During the same period, 2,199,890 unique patients received 2,995,133 VL tests. 
Nationally, 75% of ART patients had a VL test in the last 12 months and 78% were suppressed (VL <400 cp/ml). 19% and 12% of patients had a VL >1000 and >10000 cp/ml 
respectively. The proportion of patients with suppressed VL ranged from 69 to 82% across provinces (Table 1). In 3 provinces, >25% of patients had a VL result >1000 cp/ml. VL 
suppression was associated with facility size (TROA), controlling for % of patients tested and province. Two-thirds of all ART patients are seen in the 25% largest facilities and a 
greater proportion of them were VL suppressed compared to those seen in the 25% smallest facilities (difference of 14.5% (95% CI: 13.1-15.9)). Overall, 3.7% of facilities met the 
90% target for VL suppression and these were distributed across facilities of all sizes.
Conclusions: There is great geographic diversity in VL testing and suppression levels in South Africa. While most facilities need to increase the proportion of patients tested and 
suppressed, utilizing VL suppression data to target interventions will help South Africa reach the 90% viral suppression goal.

1029  Comparing Adherence Methods: Which Best Predicts Virological and Resistance Outcome? 
Catherine Orrell1; Karen Cohen1; Rory Leisegang1; David R. Bangsberg2; Gary Maartens1; Robin Wood1 
1Univ of Cape Town, Cape Town, South Africa; 2Harvard Med Sch, Boston, MA, USA 
Background: Novel approaches to identify incomplete adherence are necessary to realise the full benefits of HIV treatment. We compared real-time electronic methods with 
patient-reported and objective adherence measures in an ART-naïve cohort in South Africa.
Methods: We recruited ART-naïve participants from a community ART clinic. We collected demographic and disease data, CD4 count and HIV-RNA at weeks 0, 16 and 48. HIV-RNA 
>500 copies/ml triggered a genotype. We quantified adherence using self-report (SR), tablet return (TR), average adherence by pharmacy refill (PR-average), calculation of 
medication-free days (PR-gaps), therapeutic drug monitoring (TDM) and an electronic adherence monitoring device (EAMD). We modelled associations between adherence 
measures and virologic and genotypic outcomes using logistic regression, and constructed receiver operator curves (ROC) to assess performance of adherence measures in 
predicting outcomes.
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Results: The 230 participants had median (IQR) adherence: SR 100% (100-100), TR 100% (95-107), PR-average 103% (95-105), PR-gaps 100% (95-100) and EAMD 86% (59-94) 
at week 48. Efavirenz concentrations were therapeutic (>1mg/ml) in 92%. Retention in care was 81% (186/230), with 83% (155/186) achieving HIV-RNA <40 copies/ml. EAMD, 
PR-average and PR-gaps best predicted virological outcome at week 48 with area under the ROC (AUC ROC) of 0.73 (095%CI 0.61-0.83), 0.73 (95%CI 0.61-0.85) and 0.72 (95%CI 
0.59-0.84) respectively. EAMD, PR-gaps and PR-average were all highly predictive of resistance at week 48, with AUC ROC of 0.92 (95%CI 0.87-0.97), 0.86 (0.67-1.0) and 0.83 (95%CI 
0.65-1.0) respective. SR, TR and EFV concentrations were poorly predictive of virological or resistance outcomes.
Conclusions: Adherence data from EAMD and pharmacy refill measures predicted resistance and virological failure similarly. Pharmacy refill data is a reasonable option for 
monitoring adherence in resource-limited settings where electronic monitoring is unavailable.

 

1030  Adherence Predicts Failure on PI-Based Second-Line ART in Rural South Africa 
Dami A. Collier1; Kathy Baisley2; Dickman Gareta3; Deenan Pillay3; Ravindra K. Gupta1  
1Univ Coll London, London, UK; 2London Sch of Hygiene & Trop Med, London, UK; 3Africa Cntr for Hlth and Pop Studies, Mtubatuba, South Africa 
Background: Rollout of ART in sub-Saharan Africa has been accompanied by high prevalence of virological failure (VF) and resistance on NNRTI-based first line ART. This has led to 
increasing numbers being switched onto PI-based second line ART (SLART). The limited data on outcomes on SLART in sub-Saharan Africa are predominantly from urban settings. 
This study determined the incidence and risk factors for VF amongst second line patients receiving routine HIV care and treatment in a government program in a poor and rural 
setting in Kwazulu-Natal.
Methods: Participants were HIV-1 positive adults >15 years initiating SLART between April 2007 and January 2014. They were identified from the Africa Centre’s ART Evaluation 
and Monitoring System. Their clinical data were anonymised and linked to the Africa Centre’s demographic information system. Exposures were adherence measured as a 
medication possession percentage (MPP); the duration on failing first line regimen; non-ownership of a refrigerator for storing soft gel lopinavir tablets. We defined VF as viral load 
(VL) >1000 copies/ml after 6 months of commencing SLART, or death or loss to follow up within 12 months without evidence of suppression (VL<1000). We used competing risk 
regression for analysis with other death as a competing risk. 
Results: Three hundred and fifteen adults started SLART. The median age was 33 (IQR 28-38) years and 72% were female. Unemployment was high (89.8%). Median CD4 at switch 
was 220 (IQR 113-342) cells/mm3. Nine patients with < 6 months follow up at January 2014 were excluded from analysis. The overall incidence rate of VF on SLART was 21.4 (95%CI 
17.9-25.7) per 100 person-years. The cumulative incidence function of failure by 5 years was 45%. A higher MPP in the first 12 months of SLART was strongly associated with a lower 
risk of VF (sHR=0.67, 95%CI 0.45-0.99, and sHR=0.22, 95% CI 0.09-0.51, comparing 60-94% and ≥95% MPP, respectively, with <60% MPP, p<0.01). This association remained 
after adjusting for confounders. There was no evidence of an association with refrigerator ownership or duration on failing first line ART.
Conclusions: There is a high incidence of VF on PI-based SLART in this rural setting with high unemployment. The level of adherence to treatment predicts VF. This has 
implications for the move to near universal, early ART in resource limited settings particularly as there is a lack of availability of third line ART. 

1031  Outcomes of Patients Enrolled in ART Adherence Clubs After Viral Resuppression 
Joseph T. Sharp1; Lynne Wilkinson2; Vivian Cox2; Carol Cragg3; Gilles Van Cutsem4; Anna Grimsrud5  
1Univ of Cape Town, Cape Town, South Africa; 2Médecins Sans Frontières, Khayelitsha, South Africa; 3Western Cape Dept of Hlth, Cape Town, South Africa; 4Médecins Sans Frontières, Cape 
Town, South Africa; 5IAS, Cape Town, South Africa 
Background: Eligibility for simplified models of antiretroviral therapy (ART) care and delivery have to date been limited to low-risk stable patients. There is no evidence whether 
such models also provide retention and adherence benefits for patients who have struggled to achieve or maintain viral suppression.
Methods: Beginning in February 2012, a “Risk of Treatment Failure” (ROTF) intervention was implemented for patients with consecutive viral loads (VL) above 400 copies/mL at a 
high-burden ART clinic in Khayelitsha, South Africa. On their ART refill dates, ROTF patients attended a lay healthcare worker led group support session followed by a consultation 
with a nurse trained to provide integrated adherence and clinical management for patients failing ART. Patients who re-suppressed (VL<400 copies/mL) were enrolled in an 
Adherence Club (AC). ACs were comprised of ~30 stable patients who met 5 times per year and were facilitated by a lay healthcare worker who conducted a brief symptom 
screening and distributed pre-packed ART. We conducted a retrospective cohort analysis of patients who re-suppressed following the ROTF intervention and joined an AC. We 
describe patient characteristics and outcomes [mortality, loss to follow-up (LTFU) and viral rebound] using Kaplan-Meier methods with follow-up to mid-June 2015.
Results: A total of 165 patients were enrolled in an AC following the ROTF intervention (81.8% female, median age 36.2 years). Seventy-nine percent (79.0%) were on second-line 
ART at AC enrolment. The median time from ART initiation to ROTF intervention was 3.4 years [inter-quartile range (IQR): 2.1-5.5 years) and from ART initiation to AC enrollment- 
4.7 years (IQR: 3.4-7.2).  Over the study period, two patients died (1.2%). Six-, 12- and 18-months after AC enrollment, retention in any form of care was 98%, 95% and 89%, 
respectively (Figure 1A). Thirty-six patients experienced viral rebound and 92%, 85% and 78% maintained viral suppression 6-, 12- and 18-months after AC enrollment (Figure 1B).
Conclusions: Our findings suggest that patients who struggled to achieve or maintain viral suppression in routine clinic care can have good outcomes in simplified models of 
ART care and delivery following re-suppression. These simplified models may remove barriers imposed by clinician-led models such as transport cost and time. Further research is 
necessary to understand how models of care can better prevent viral rebound and support previously non-adherent patients.

Poster Abstracts



CROI 2016 441

Poster Abstracts Abstract Listing

 

1032  Substance Use Is a Major Barrier to Viral Suppression Among Key Populations in India 
Sunil S. Solomon1; Gregory M. Lucas1; Aylur K. Srikrishnan2; Allison M. McFall1; David Celentano1; Shanmugam Saravanan3; Suresh Kumar2; Shruti H. Mehta1 
1Johns Hopkins Univ, Baltimore, MD, USA; 2YRG Cntr for AIDS Rsr and Educ, Taramani, India; 3YRG Cntr for AIDS Rsr and Educ, Chennai, India 
Background: HIV viral suppression is critical to achieving benefits of antiretroviral therapy (ART) not only for individual health, but also for prevention of onward HIV transmission. 
Limited data on viral suppression derive from key populations in low-and-middle-income countries where these groups continue to experience disproportionately high rates of HIV 
transmission.
Methods: We recruited 12,022 men who have sex with men (MSM) and 14,481 people who inject drugs (PWID) across 27 cities in India (target=1000 per site) using respondent-
driven sampling from 10/2012 – 9/2013. Participants had to be ≥18 years old and self-identify as male and report sex with a man in the prior year (MSM) or report injection drug 
use in the prior 2 years (PWID). 1,146 MSM and 2906 PWID were HIV positive. We characterize barriers and facilitators of viral suppression (HIV RNA<150 copies/ml) among ART 
initiators using multi-level logistic regression.
Results: Of HIV positive MSM and PWID, 347 (25%) and 595 (24%) initiated ART, respectively. Median age was 35 years, 33% had primary school education or less and 44% of 
PWID were female. 67% of PWID reported active drug injection; 16% and 21% of MSM and PWID, respectively, had evidence of alcohol dependence. Of those who initiated ART, 
268 (78%) of MSM and 443 (77%) of PWID were virally suppressed. Barriers to viral suppression among both groups included homelessness and harmful/hazardous alcohol use 
or alcohol dependence (Table). Among PWID, active drug injection was an additional barrier to suppression and women were significantly more likely to be suppressed than men. 
Among MSM, higher educational attainment was significantly associated with viral suppression. Neither needle exchange nor opioid substitution was associated with suppression 
among PWID. Adjustment for adherence (visual analogue scale) or premature discontinuation did not substantially attenuate these associations. 
Conclusions: Levels of viral suppression among those on ART in this population were high, but are still short of new UNAIDS targets. Moreover, while viral suppression among 
those on ART was high, overall viral suppression (19% among MSM and 18% among PWID) was suboptimal such that population viral suppression will only be achieved through 
broad-based interventions that simultaneously support testing, linkage and adherence. Interventions need to be targeted towards those with active substance use, as they may 
also be most likely to transmit HIV to others. 
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1033  Durable Viral Suppression Among HIV-Diagnosed Persons United States, 2012-2013 
Nicole Crepaz1; Tian Tang2; Gary Marks1; Michael J. Mugavero3; Lorena Espinoza1; H. Irene Hall1 
1CDC, Atlanta, GA, USA; 2ICF Intl, Atlanta, GA, USA; 3Univ of Alabama at Birmingham, Birmingham, AL, USA 
Background: Viral suppression is associated with reduced morbidity, mortality, and risk of transmitting HIV. Estimating the percentage of persons with HIV who have durably 
suppressed viral loads (DSVL), plasma HIV burden, and time without viral load (VL) suppression can help in monitoring disease burden and HIV transmission risk potential and 
guide interventions. 
Methods: We used data from the National HIV Surveillance System reported from 17 jurisdictions to determine viral burden among persons aged > 13 years who received a 
diagnosis of HIV infection before 2011 and were alive through 2013. DSVL was defined as all viral loads < 200 copies/mL during 2012-2013. Viremia copy-years were estimated to 
determine plasma HIV burden. HIV transmission risk potential was estimated by time viral load was above 200 copies/mL over the 2-year period. 
Results: Of 264,865 persons engaged in care (with at least 1 VL) in 2011, 251,649 (95%) had VL tests between 2012 and 2013. The median number of VL tests during the 2-year 
period was 5. Of the 251,649 persons, 62% had DSVL. The percentages of persons with DSVL were lower among females (vs. males: 55% & 64%), black/African American (vs. white: 
53% & 74%), and persons aged 13-24 years old (vs. > 55 years: 39% & 73%). The geometric mean viremia copy-years in the 2-year period among those without DSVL was higher 
than the geometric mean averaged across all persons (7,730 vs. 356 copies/mL). Among those without DSVL, the average number of days a person spent above 200 copies/mL was 
452 days, corresponding to 62% of the 2-year observation time. Among those without DSVL, female, black/African American, and persons aged 13-24 also had substantially higher 
geometric means of viremia copy-years and higher numbers of days with VL above 200 copies/mL compared to their respective counterparts (female vs. male: 8,360 & 7,494 copy-
years; 478 & 442 days; black/African American vs. white: 9,341 & 5,851 copy-years; 483 & 412 days; aged 13-24 vs. >55 years: 13,971 vs. 3,356 copy-years; 550 & 377 days).
Conclusions: It is encouraging that about two-thirds of HIV-diagnosed persons in care had suppressed VL over a 2-year period. The remaining one-third had high plasma burden 
and spent substantial time without VL suppression, which increases the risk of HIV transmission. Greater disparities in disease burden and transmission risk potential were seen in 
several subgroups. Targeted care and treatment efforts are needed to address the disparities.

	  

	  

	  

Viral	  Load	  Burden,	  	  2012-‐2013	   Persons	  living	  with	  HIV	  
N=251,649	  

Persons	  living	  with	  HIV	  
without	  DSVL	  
N=95,186	  

Percentage	  with	  DSVL	   62.2%	   37.8%	  
Geometric	  mean	  viremia	  copy-‐years	   356a	   7,730b	  

Mean	  number	  of	  days	  a	  person	  
spent	  above	  200	  copies/mL	  

179a	   452b	  

aDue	  to	  some	  missing	  data,	  results	  are	  based	  on	  251,611	  persons	  living	  with	  HIV	  
bDue	  to	  some	  missing	  data,	  results	  are	  based	  on	  95,148	  persons	  living	  with	  HIV	  
	  

 

1034  Changes in Viral Load Across US Clinics Over Time 
Jane Simoni1; Robin Nance1; Joseph A. Delaney2; Ira B. Wilson3; Frances Aunon1; Steven A. Safren4; Michael J. Mugavero5; Kenneth H. Mayer6; Mari M. Kitahata1; Heidi M. Crane1 
1Univ of Washington, Seattle, WA, USA; 2Univ of Washington Sch of PH and Community Med, Seattle, WA, USA; 3Brown Univ Sch of PH, Providence, RI, USA; 4Massachusetts General Hosp, 
Boston, MA, USA; 5Univ of Alabama at Birmingham, Birmingham, AL, USA; 6The Fenway Inst, Fenway Hlth, Boston, MA, USA 
Background: Individual HIV clinics have reported increasing viral suppression rates. We evaluated changes in viral load (VL) over time and identified associated factors in HIV 
care settings. We were particularly interested in the impact of changing demographic and clinical characteristics such as shifting substance use patterns, adherence, and use of 
integrase inhibitors.
Methods: Data are from 29,467 participants at 8 HIV clinics in the national CFAR Network of Integrated Clinical Systems (CNICS) cohort who had VL values between 1997-2014. We 
determined the annual percentage of participants with an undetectable VL (<400 copies/mL) each year including all tests and limiting them to 1/person/year. We then accounted 
for differential loss to follow-up by inverse probability of censoring weights based on prior VL and demographic factors. We used logistic mixed models to estimate associations 
with undetectable VL. Models were restricted to 2010-2014 and individuals on antiretroviral therapy (ART) to minimize impact of changes in treatment initiation guidelines.
Results: The number of VL tests per year ranged from 9,180-39,540. Participants with undetectable VL values increased from 30% in 1997 to 87% in 2014 (see Figure) and results 
were similar when correcting for loss to follow-up. Undetectable VL percentages were higher for each decade of older age and in men vs. women (p values <0.05). For example, 
while the undetectable VL percentage increased over time for both men and women, men consistently averaged ~3% higher than women. Neither mean adherence increased nor 
current substance use decreased over time, and some drugs (e.g. marijuana, methamphetamines) increased. In multivariate models of individuals on ART after 2010, demographic 
factors including older age, white race, male sex and better medication adherence remained associated with undetectable VL (p values <0.05), as were integrase inhibitor use (OR 
2.4, 95% CI 2.2-2.7, p<0.001).
Conclusions: VL suppression rates at clinics across the US have improved dramatically in recent years.  Adherence and substance use remained key predictors of absolute VL values 
but did not explain the improved percentage of viral suppression over time. Increased use of integrase inhibitors is likely one contributing factor. Findings suggest the need for 
increased evaluation and support for at-risk subgroups such as women and younger patients, and the need for a better understanding of factors that are driving changes in VL.
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1035  Differences in HIV Viral Suppression by Frequency and Type of Healthcare Visits 
Michael A. Horberg1; Jackie Blank1; Kevin B. Rubenstein1; Leo B. Hurley2; Julia L. Marcus2; Daniel B. Klein3; Peter M. Kadlecik4; Michael J. Silverberg2  
1Mid-Atlantic Permanente Med Group, Rockville, MD, USA; 2Kaiser Permanente Northern California, Oakland, CA, USA; 3Kaiser Permanente San Leandro Med Cntr, San Leandro, CA, USA; 
4Mid-Atlantic Permanente Med Group, Washington, DC, USA 
Background: HIV care typically involves two in-person visits per year, but there is increasing use of alternative patient-provider “visits” (telephone and/or email). We explored 
differences in HIV viral suppression by frequency and type of visits.
Methods: The study population consisted of adult HIV+ patients in Kaiser Permanente Mid-Atlantic States (KP), providing comprehensive HIV care to health plan members in 
District of Columbia, Maryland, and Virginia. We restricted to members with ≥6 months membership and ≥1 viral load (VL) measurement in 2014. HIV viral suppression (“BLQ”; HIV 
RNA <200 copies/mL) was measured at last VL measurement during 2014. We compared HIV viral suppression by number of in-person visits to an HIV specialist or primary care (1 
or ≥2), and among those with 1 in-person visit by additional use of phone and/or email visits to an HIV specialist (none, phone only, email only, and “both” phone and email). The 
reference group was those with ≥2 in-person visits (with or without phone or email). 
We also compared those with ≥2 in-person visits by visit type, with ≥2 in-person 
visits only as reference.  Adjusted odds ratios (OR) for BLQ by frequency and type of 
visits were obtained from multivariable logistic regression adjusting for age, sex, race/
ethnicity, and HIV risk.
Results: Among 1958 subjects, there were 1278 (65%) with ≥2 in-person visits and 
680 (35%) with 1 in-person visit. Among those with 1 visit, 15% also had a phone 
visit, 39% had an email visit, 21% had neither, and 26% had both.  As shown in the 
Figure, %BLQ was greater for ≥2 visits compared with 1 visit, except if both phone 
and email visits were used.  In adjusted models, BLQ was reduced compared with ≥2 
in-person visits for 1 in-person visit only (OR=0.48 [95% CI: 0.30, 0.74]) or 1 in-person 
+ phone (OR=0.46 [0.28, 0.78]). However, differences were not statistically significant 
comparing ≥2 in-person visits with 1 in-person + email (OR=0.81 [0.54, 1.21]) or both 
(OR=1.06 [0.63, 1.80]).  Among patients with ≥2 in-person visits only, there was no 
significant difference in the adjusted odds BLQ among 2 in-person plus email or plus 
phone or plus both compared with 2 in-person visits only, although there is a trend 
toward greater odds of BLQ with 2 in-person plus email (OR=1.65 [0.99, 2.76]).
Conclusions: One in-person visit per year was not statistically different with respect 
to HIV viral suppression compared with 2 in-person visits, if supplemented by 
alternative communications such as email with or without phone.

 

1036  Community Viral Load: Measure Validation and Public Health Utility 
Kathryn M. Leifheit1; Christina Schumacher1; Patrick Chaulk2; Carolyn Nganga-Good2; Jacky M. Jennings1  
1Johns Hopkins Univ Sch of Med, Baltimore, MD, USA; 2Baltimore City Hlth Dept, Baltimore, MD, USA 
Background: Reductions in HIV Community Viral Load (CVL) are associated with decreased HIV infections.  In an environment of constrained public health resources, HIV control 
activities may be best targeted to high CVL areas or CVL “hotspots.” There is a lack of consensus, however, among HIV experts regarding how best to calculate CVL, i.e. how to 
aggregate individual-level viral loads to community areas in order to best reflect community-level transmission dynamics.  The objective of this analysis was to determine the 
extent to which each of five CVL metrics in the past year predicts new HIV cases in the subsequent year in one mid-Atlantic U.S. city with an established HIV epidemic.  The goal of 
this analysis was to inform HIV control activities in the local jurisdiction.
Methods: We calculated 5 different CVL measures at the census tract level, using viral load data between October 2012 and December 2013 in Baltimore, MD via routine 
surveillance. Data includes point-of-diagnois as well as in-care viral loads.  The CVL measures derived from the HIV public health literature included arithmetic mean VL, geometric 
mean VL, median VL, total VL, and population proportion with unsuppressed VL (VL>400 copies/mL). We then used census tract level rates of new HIV diagnoses in 2014 to gauge 
the predictive value of each of the CVL measures via inverse variance weighted modeling of the relationships between log-transformed new diagnoses (2014) and log-transformed 
estimates of CVL (2012-13).
Results: The 2012-13 surveillance data was comprised of 2,542 HIV-infected individuals living in 96.5% (193/200) Baltimore City census tracts.  The study population was 65.0% 
male and 84.5% African American, with a mean age of 47.1 years. 9.1% of individuals were newly diagnosed and 33.5% had an unsuppressed viral load. Of the CVL metrics 
analyzed, proportion with unsuppressed VL was most strongly associated with new cases in the subsequent year (correlation= 0.309; p=0.001). The remaining CVL measures were 
not significantly associated with new cases (see Figure). 
Conclusions: Population proportion with unsuppressed VL in the past year was the CVL measure that was most predictive of new HIV diagnoses in the subsequent year.  In this 
one mid-Atlantic U.S. city, population proportion with unsuppressed VL may be the most appropriate measure for utilization in targeted HIV control activities.
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1037  HIV Viral Suppression Among Adults Diagnosed With Depression in the United States 
Runa Gokhale; Heather Bradley; Shikha Garg; Roy L. Shouse  
CDC, Atlanta, GA, USA 
Background: Reducing new HIV infections and improving health outcomes for people living with HIV are 2020 National HIV/AIDS Strategy (NHAS) goals achievable through viral 
suppression induced by antiretroviral therapy (ART). HIV patients’ depression may play a role in providers’ decisions to initiate ART and in HIV patients’ ability to adhere to ART and 
achieve viral suppression. 
Methods: Data were collected during 06/2009–05/2013 from 18,095 Medical Monitoring Project (MMP) respondents.  MMP is a surveillance system that produces nationally 
representative estimates of behavioral and clinical characteristics of HIV-infected adults receiving medical care in the United States. Using medical record data, we estimated the 
percentage of HIV-infected persons with diagnosed depression. We examined associations between diagnosed depression and sociodemographic and clinical characteristics, 
including ART prescription during the past year, ART adherence, and sustained viral suppression (all viral load measurements <200 copies/mL in past year). Multivariate logistic 
regression was used to estimate adjusted prevalence ratios for viral suppression among patients prescribed ART, with and without diagnosed depression.
Results: Overall, 25% (95% Confidence Interval [CI]: 23–28) of HIV-infected adults in care were diagnosed with depression. Of all HIV patients, 91% (CI: 91–92) were prescribed 
ART; among those prescribed ART, 69% (CI: 67–70) had sustained viral suppression. Compared to those without depression, patients with depression were more likely to be 
prescribed ART and, among those prescribed ART, less likely to be adherent and achieve viral suppression (Table 1).  After adjustment for ART adherence and race, those with 
depression were less likely than those without depression to achieve viral suppression (adjusted Prevalence Ratio [PR]=0.93, [CI: 0.91–0.96]). Adjustment for other factors 
associated with both depression and viral suppression, such as age and injection drug use, did not change this association.
Conclusions: We did not find evidence that providers were less likely to prescribe ART to patients with depression. While ART adherence was lower among patients with 
depression, adherence alone did not account for the lower likelihood of viral suppression among patients with depression. Support of ART adherence in persons with depression 
and further exploration of reasons for lower viral suppression in these individuals will be instrumental in achieving NHAS 2020 goals.

 

1038  Clinician and Patient Attitudes Toward Financial Incentives for HIV Care (HPTN 065) 
Jennifer H. Farrior1; Allison Zerbe2; Ann Kurth3; Brett Hanscom4; Laura McKinstry4; Barry Zingman5; Fred Gordin6; Deborah Donnell4; Bernard Branson7; Wafaa M. El-Sadr2  
1FHI 360, Durham, NC, USA; 2ICAP at Columbia Univ, New York, NY, USA; 3New York Univ, New York, NY, USA; 4SCHARP, Fred Hutchinson Cancer Rsr Cntr, Seattle, WA, USA; 5Montefiore Med 
Cntr, Bronx, NY, USA; 6VA Med Cntr, Washington, DC, USA; 7Scientific Affairs, Atlanta, GA, USA 
Background: HPTN 065 examined the feasibility of an enhanced test, link-to-care, plus treat approach for HIV prevention in Bronx, NY and Washington, DC. Financial incentives 
(FIs) were assessed for effectiveness of enhancing linkage-to-care of HIV-infected persons and viral suppression for patients on antiretroviral therapy (ART). We surveyed ART-
prescribing clinicians and HIV-infected patients at care sites in the two jurisdictions to assess attitudes about the use of FIs to enhance these HIV care outcomes.
Methods: All ART-prescribing clinicians at 37 participating care sites were asked by email to complete an anonymous web-based survey, administered 5/2013-12/2013, with a 
nominal incentive upon survey completion. 
During an ACASI computer-based survey, patients enrolled in HIV care at 10 clinics (4 in Bronx, 6 in DC; 6 randomized to FI, 4 to standard of care) participating in HPTN 065 were 
asked similar questions from 12/2013-12/2014, to those asked of clinicians. Both surveys were conducted before FI effectiveness data were analyzed.
Results: We analyzed data from 141 clinicians (response rate of 53%) and from 725 patients, 479 (66%) from FI sites. Clinicians were female (57%), white (62%), 47 years (median) 
and physicians (67%) who reported caring for a median of 105 (interquartile range (IQR) 50-240) HIV-infected patients. Patient respondents were mostly male (69%); 62% African-
American; median age 52 years (18-77); 42% were men who have sex with men, and 95% were on ART. 
Sixty nine percent of clinicians and 78% of patients agreed or strongly agreed that it is a “good idea” to provide “rewards” to get patients to link to care, and 80% of clinicians and 
72% of patients agreed or strongly agreed that monetary “rewards” will encourage linkage more quickly. Both clinicians and patients suggested a median of $50 (clinician IQR 
$25-$75; patient IQR $25-$100) as a worthwhile FI for linkage. Seventy eight percent of clinicians and 69% of patients agreed or strongly agreed that “rewards” will help patients 
maintain ART adherence. Clinicians suggested a median of $40 (IQR $20-$50) and patients $50 (IQR $25-$100) as a worthwhile FI for an undetectable viral load. Of note, the 
suggested FIs were less than FI amounts used in the HPTN study.
Conclusions: The majority of both clinicians and patients indicated that the use of FIs would likely improve linkage-to-care and ART adherence. Clinicians and patients suggested 
similar dollar amounts for incentives.

1039  A Commitment Contract for Virologic Suppression in Poorly Adherent HIV+ Individuals 
Marcela Alsan1; John Beshears2; Minh Nguyen3; James Choi2; Wendy Armstrong4; Bridget Madrian2; Carlos del Rio4; David Laibson2; Vincent C. Marconi4  
1Stanford Univ, Stanford, CA, USA; 2Harvard Univ, Boston, MA, USA; 3Emory Univ, Atlanta, GA, USA; 4Emory Univ Sch of Med, Atlanta, GA, USA 
Background: Effective interventions to improve adherence have remained an elusive goal. The goal of this clinical trial was to determine whether a commitment contract 
informed by behavioral economics principles would lead to persistent virologic suppression (VS) among HIV+ patients with poor antiretroviral therapy (ART) adherence.
Methods: This study was a randomized controlled trial enrolling patients failing ART, combined with a non-randomized passive control group in a publicly funded HIV clinic 
serving inner-city Atlanta, GA, USA. Patients had to be >18 years and have evidence of virologic failure (plasma viral load (pVL) >200 copies/mL) while receiving ART. 19 individuals 
were randomized to a commitment contract arm (behavioral economics, BE, arm), and 21 individuals were randomized to a conditional cash transfer arm (active control, AC, arm). 
In addition, 92 individuals served as passive controls (PC arm). The PC arm received routine care and no financial incentives. The AC arm received conditional cash transfers of $30 
if they attended their regularly scheduled provider visits. The BE arm was offered a commitment contract developed using behavioral economics insights. BE participants had 
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a choice either to receive $30 conditional on attending their provider visit or to receive $30 conditional on both attending their provider visit and surpassing an ART adherence 
threshold. 6 of the 19 individuals in the BE arm chose the conditional contract. The primary endpoints were VS (pVL<=200 copies/mL) at the end of the incentive period and at an 
unanticipated post-incentive study visit that occurred approximately 6 months after incentives ended.
Results: Overall median age was 41.49 years, 77.5% were male, and 87.5% were Black. Final results showed the odds of VS at the end of the incentive period were higher in the 
BE arm compared to the AC arm and compared to the PC arm [adjusted odds ratio (AOR) 1.336, 95%CI 0.325 to 5.498, p=0.688 and AOR 5.223, 95%CI 1.630 to 16.776, p=0.005, 
respectively]. Importantly, the differences were larger at the unanticipated post-incentive study visit [AOR 3.088, 95%CI 0.764 to 12.484, p=0.114 and AOR 5.791, 95%CI 2.031 to 
16.508, p=0.001, respectively].
Conclusions: This research demonstrated the feasibility of using commitment contracts in routine HIV care to persistently improve ART adherence and VS. Financial rewards 
coupled with individual choice might sustain behaviors that would otherwise dissipate when incentives are removed.

1040  Quantifying Viral Load Distribution in a Clinic Population Using the Lorenz Curve 
Katerina Christopoulos; Wendy Hartogensis; David V. Glidden; Christopher Pilcher; Monica Gandhi; Elvin H. Geng  
Univ of California San Francisco, San Francisco, CA, USA 
Background: Quantifying the extent to which viremia is concentrated within groups or equally distributed in a population can inform engagement efforts. We apply the Lorenz 
curve, which plots cumulative population viral burden against cumulative patient population, to characterize the distribution of viremia in a safety-net HIV clinic.
Methods: We extracted demographic and clinical data from the electronic medical record of patients who had a primary care visit to a safety-net HIV clinic in San Francisco in 
2012. We excluded patients not in care for at least 6 months at the first 2012 visit. We calculated viral copy-months for 2012 using a published trapezoidal method in which the 
months in an interval were multiplied by the average of two measurements defining the interval. Lorenz curves were generated in Stata 13 using the population percentiles for 
the cumulative distribution of total viral load copy-months in 2012. We then calculated unadjusted and adjusted odds ratios for being in the top 10th percentile of viral load copy-
months. The main multivariate model included age, gender, race/ethnicity, HIV risk factor, perfect 
retention in care (no missed visits and no gap in care >180 days), and ART initiation.
Results: In 2012, there were 1,917 established patients, of whom 40 had no viral load results. Of 
the remaining 1,877 patients, the median age was 47 (range 18,78), most were men (87%), and just 
over half were men who have sex with men (53%). Whites comprised 47%; blacks 22% and Latinos 
24%. ART initiation had occurred in 97% of patients and 28% had perfect retention. Median CD4 cell 
count was 499 (IQR 330-694) and median viral load was 20 (range 20 – 2.6 x 106). The total number 
of viral copy-months was 2.33 x 108, and 10% of patients held 94% of the virus. In a multivariate 
model controlling for the expected protective effects of ART initiation (OR 0.49, p=0.04) and perfect 
retention (OR 0.29, p<0.001), factors that increased the odds of being in the top 10th percentile of viral 
load copy-months were age 18-29 years and 30-49 years vs. age 50 and above (OR=6.3, p<0.0001 and 
OR=2.6, p<0.0001), black vs. all other races/ethnicities (OR 1.7, p=0.01), or history of IDU vs. MSM or 
heterosexual (OR 1.5, p=0.04).<
Conclusions: In a public HIV clinic, younger age, black race, and history of IDU were associated with a 
greater share of viral copy-months. The cumulative distribution function of the Lorenz curve offers a 
novel method to identify populations that could benefit from additional resources.

 

1041  Recent Increases in Virologic Suppression Among HIV-Positive MSM in Vancouver, Canada 
David M. Moore1; Zishan Cui2; Nathan J. Lachowsky1; Henry F. Raymond3; Eric A. Roth4; Ashleigh Rich2; Paul Sereda2; David Hall5; Julio Montaner2; Willi McFarland3; Robert S. Hogg6  
1Univ of British Columbia, Vancouver, BC, Canada; 2BC Cntr for Excellence in HIV/AIDS, Vancouver, BC, Canada; 3Univ of California San Francisco, San Francisco, CA, USA; 4Univ of Victoria, 
Victoria, BC, Canada; 5Vancouver Coastal Hlth, Vancouver, BC, Canada; 6Simon Fraser Univ, Burnaby, BC, Canada 
Background: MSM account for 60% of new HIV diagnoses in British Columbia (BC).  We examined trends in virologic suppression and the determinants of significant viremia 
among HIV-positive participants in a cohort of MSM in Vancouver. 
Methods: Male participants aged ≥16 years and reporting sex with a man in the past six months were recruited between February 2012 and January 2015 using respondent 
driven sampling. Participants completed a self-administered computer-based survey every six months and a nurse administered rapid HIV test. Data included sexual and drug-use 
behaviour, and mental health using the Hospital Anxiety and Depression Scale (HADS). Attitudes towards HIV treatment were measured using the HAART Optimism Scale. We 
linked study participant information to VL and HIV treatment data in the BC HIV 
Drug Treatment Program to determine the proportion at each care cascade step 
during each six-month period from July 2012 to June 2015. We used generalized 
estimating equation modelling to identify factors associated with VL ≥200 
copies/mL in each period.
Results: We recruited 774 participants, of whom 134 (17.3%) were seeds. 
Median age was 33 years (IQR: 26 -47).  Of these, 210 participants were HIV 
positive prior to July 2012; an additional 19 seroconverted by the final time 
period. We observed a significant trend towards increased levels of virologic 
suppression (VL<200 copies/mL) from 79% of HIV positive participants in 
the first six month period to 85% in the final period (p<0.001 for trend). An 
average of 14% of HIV positive participants were receiving ART, but were not 
VL suppressed, with another 1% newly diagnosed, and 7% either moved, died, 
lost to follow-up, not on ART or with no VL result in each six month period. 
Unsuppressed VL was independently associated with ecstasy use (adjusted OR 
[AOR]=2.00; 95% CI 1.22-3.26), crystal methamphetamine use (AOR=1.58; 95% 
CI 1.01-2.45), and mild symptoms of depression (HADS-depression subscale 
score >8) (AOR=1.61; 95% CI 1.00- 2.58). Older participants (AOR=0.97 
per year; 95% CI 0.94-1.00) and those with greater HAART Optimism scores 
(AOR=0.91 per unit; 95% CI 0.87-0.95) were less likely to have episodes of 
unsuppressed VL.
Conclusions: Our results demonstrate a significant trend towards increased VL suppression among HIV infected MSM, reaching 85% in early 2015. Most individuals with 
unsuppressed VL were diagnosed and receiving ART.  Improved clinical management of depression and reducing drug-use should be promoted as a means to optimize virological 
con

Poster Abstracts



CROI 2016 446

Poster Abstracts Abstract Listing

1042  State-Space Models for Engagement, Retention, and Reentry in the HIV Care Cascade 
Hana Lee1; Becky L. Genberg1; Monicah Nyambura2; Joseph Hogan1; Paula Braitstein3; Edwin Sang2  
1Brown Univ, Providence, RI, USA; 2Academic Model Providing Access to Hlthcare, Eldoret, Kenya; 3Univ of Toronto, Toronto, ON, Canada 
Background: We propose a state space representation of the HIV care cascade and corresponding statistical framework that can describe the longitudinal dynamics along 
the phases in the cascade. For this representation, each phase in the HIV care cascade is viewed as a ‘state’. Then various types of patient behaviors such as the cyclical process 
of engagement, disengagement, and re-entry into care (a.k.a. ‘churn’) in the cascade are described in terms of transition from one state to another. We illustrate the proposed 
framework using data on 57,596 patients enrolled in AMPATH (a partnership between Kenya and North American institutions) between 2008 and 2012. As testing, linkage, and 
viral load data was highly limited, we focused on retention aspects of care. 
Methods: We operationalized a 5-state care cascade including engaged in care, disengaged from care, transferred-out, lost-to-follow-up (LTFU), and deceased. Transition 
probabilities were defined by Pjk(t)=Pr(S(t)=k | S(t-1)=j) where S(t) denotes the state at time t. For example, P11(t) represents probability of transition from engaged to engaged, 
which is retention; P21(t) is probability of transition from disengaged to engaged, which is re-entry into care. We used a multinomial regression for longitudinal data to capture the 
effects of covariates on state transitions.
Results: On average, in a given 200-day interval, 78% of individuals were engaged in care, 16% disengaged, 0.4% transferred, 5% LTFU, and 1% died. Among those engaged at a 
given time, probability of retention, disengagement, transfer-out, and death were .84, .13, .001, and .01. Once disengaged, probability of return to care, continued disengagement, 
LTFU, and death were .10, .54, .35, and .004. Regression modeling identified that among those engaged, patients with CD4>350, age>35 and patients on ARV were more likely 
to remain engaged in care, while male patients and those whose CD4 was not recently measured were substantially less likely. Among those disengaged, older patients, those 
previously on ART, and those with CD4<350 were more likely to return to care, and less likely to be permanently LTFU.
Conclusions: Our representation of the HIV care cascade is a novel application of state space models, and includes regression formulations.  It provides a unified approach to 
modeling individual-level longitudinal data from a clinical cohort. A simple version of the model is illustrated here, but an extended version includes testing, initial linkage, and 
viral suppression.

Table. Overall state transition rates (STR) from engaged (or disengaged) state and relative risk ratio (RRR) for effect of covariates on 
the STR. (*Note: transition from disengaged to transfer-out was removed from the model due to the small sample size (n=44)) 

State at t-1 
Engaged in care Disengaged from care 

(S(t-1)=1) (S(t-1)=2) 

State at t 
Engaged Disengaged  Transfer-out Death  Engaged  Disengaged  LTFU Death  
 (S(t)=1) (S(t)=2) (S(t)=3) (S(t)=5) (S(t)=1) (S(t)=2) (S(t)=4) (S(t)=5) 

Rate of transition from ‘engaged’ at time t – 1 to state at t Rate of transition from ‘disengaged’ at time t – 1 
  0.84 0.13 0.01 0.01 0.1 0.54 0.35 0.04 

Relative risk ratio (RRR) for effect of covariates on state transition rates (relative to disengagement at t) 

On ARV 2.90 
(2.82, 2.97) 

__ 2.62 1.59 2.34 
(2.19, 2.50) 

__ 0.76 1.15 
 (2.29, 3.01) (1.47, 1.73)  (0.74, 0.78) (0.85, 1.56) 

Age>=35 at 
enrollment 

1.37 
(0.86, 0.90) 

__ 0.81 1.40 1.13 
(1.07, 1.20) 

__ 1.05 1.45 

 (0.73, 0.91) (1.30, 1.51)  (1.02, 1.08) (1.07, 1.96) 

Male 0.88 
(0.86, 0.90) 

__ 0.78 1.55 1.03 
(9.67, 1.09) 

__ 0.96 1.09 

 (0.69, 0.88) (1.44, 1.66)  (0.94, 0.99) (0.81, 1.47) 
Most recent 
CD4 < 350 ref ref ref ref ref ref ref ref 

Most recent 
CD4>=350   

1.69 
(1.65, 1.73) 

__ 0.98 0.27 0.84 
(0.78, 0.90) 

__ 1.14 3.04 

 (0.87,1.11) (0.24, 0.30)  (1.11, 1.17) (1.99, 4.65) 
CD4 not 
measured in 
last 200 days 

0.34 
(0.33, 0.36) 

__ 0.41 0.46 0.72 
(0.65, 0.79) 

__ 0.91 1.73 

 (0.32, 0.51) (0.42, 0.52)  (0.87, 0.96) (1.02, 2.96) 

 
 
	  

 

1043  How Far Are We From Early cART for All? A Nationwide Population-Based Study in France 
Virginie Supervie1; Jean-Marc Lacombe2; Rosemary Dray-Spira2; Dominique Costagliola1; for the FHDH-ANRS CO4 Study Group  
1Sorbonne Univs, Paris, France; 2INSERM U1136, Paris, France 
Background: Ensuring early universal access to combination antiretroviral treatment (cART), and especially within the first year of HIV infection, is critical to reach the end of AIDS 
and control the HIV epidemic. However, how far or how close we are from early universal cART initiation remains unknown.
Methods: We estimated the timing of HIV care in France in 2010 using statistical modeling and two large data sources: the national HIV surveillance system and the French 
Hospital Database on HIV (FHDH). To estimate the distribution of times from infection to diagnosis, we fitted a back-calculation model to the annual numbers of new HIV 
diagnoses. To estimate the distribution of times from HIV diagnosis to care entry, from care entry to cART initiation and from cART initiation to reaching undetectable viral load, 
we used survival methods and data on the dates of HIV diagnosis, care entry, cART initiation and viral suppression of the 6268 HIV-infected individuals who newly engaged in care 
between 2008 and 2010 and were enrolled onto the FHDH cohort. We summed up the distributions to obtain the distributions of time intervals from HIV infection to cART access. 
Figures were computed overall and by HIV exposure group.
Results: We found that only 8.3% of HIV-infected individuals accessed cART within the first year of infection (see Table). This proportion reached 10.1% among men who have sex 
with men (MSM). The estimated median time interval from HIV infection to cART initiation was 5.0 years (IQR: 2.7-7.9). MSM had the shortest median time to cART initiation (4.4 
years) and injecting drug users (IDUs) the longest (8.1 years). Time lost in accessing cART was mainly due to delays in HIV testing (overall median: 3.2 years), except for IDUs where it 
was also due to delayed care entry once diagnosed (median of ~1 year versus <1 month for other groups). Times to access cART once in care and times to reaching viral suppression 
once on cART were short (<6 months in median).
Conclusions: Our study shows that even in a country like France, where the health care system offers one of the best environments for HIV care, we are far from early ART for all. 
Similar gap is likely to exist in other settings and should be investigated. To close this gap, evaluating patient flow-time through the continuum of care will be key to identify what 
kind of actions is needed to accelerate cART access. 
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1044  Using Treatment As Prevention Could Eliminate the HIV Epidemic in MSM in Copenhagen 
Justin Okano1; Danielle Robbins1; Laurence Palk1; Jan Gerstoft2; Niels Obel2; Sally Blower1 
1Univ of California Los Angeles, Los Angeles, CA, USA; 2Copenhagen Univ Hosp, Rigshospitalet, Copenhagen, Denmark 
Background: The WHO has proposed using “treatment as prevention” (TasP) to eliminate HIV, and UNAIDS has proposed treatment targets to be met by 2021. However, the 
effectiveness of TasP in the “real-world” remains unknown. We determine the impact that TasP has had on the HIV epidemic in the MSM community in Copenhagen over the past 
~20 years. UNAIDS has identified Copenhagen as a priority city, and the MSM community as a priority risk group, for HIV elimination. The WHO HIV elimination threshold is one new 
infection per 1,000 individuals per year.
Methods: We use a Bayesian CD4-staged back-calculation approach to analyze historical treatment and diagnosis data from the Danish HIV Cohort Study (DHCS): we begin in 1996 
when effective therapies were introduced. We then use a predictive model that simulates transmission dynamics from 2013 to 2025. The model is parameterized to reflect the 
epidemiological conditions in the MSM community in Copenhagen. The back-calculation model and DHCS treatment data provide initial conditions for the predictive model. 
Results: Our results show, between 1996 and 2013, the number of MSM in Copenhagen capable of transmitting HIV decreased by ~63%: from 2,218 (median, 95% Bayesian 
credible interval, BCI: 1,955-2,381) to only 819 (median, 95% BCI: 463-1,065). In addition, the annual number of new infections decreased by ~36%: from 117 (median, 95% BCI: 
94-140) to 75 (median, 95% BCI: 20-117), see Figure. We estimate by 2013 treatment coverage had reached 73% (median, 95% BCI: 67-83%). We found coverage increased as 
incidence decreased. Using our transmission model we predict the WHO elimination threshold will be reached by 2021. We predict the annual incidence in 2021 will be 0.9 (median, 
BCI: 0.6-1.1) new HIV infections per 1,000 MSM. This will result in 51 (median, BCI: 39-64) new infections.
Conclusions: Our study provides a proof-of-concept that TasP could be effective in eliminating HIV in resource-rich settings. Importantly, our results show that the HIV epidemic 
in the MSM community in Copenhagen is very close to the WHO elimination threshold. Notably, the conditions in Copenhagen have been optimal for TasP to have had a significant 
impact: high treatment coverage, high viral suppression rates, and high retention. Even under these optimal conditions, it has taken several decades for TasP to have a population-
level effect. This implies that it will be essential to use other interventions, such as pre-exposure prophylaxis, in combination with TasP. 

Fig. 3A: 
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1045  Estimated HIV Transmissions to Female Partners of HIV-Infected Men 
Cyprian Wejnert1; Eli Rosenberg2; Heather Bradley1; Gabriela Paz-Bailey1; H. Irene Hall1; Jacek Skarbinski1; Jonathan Mermin1; Jeremy Grey2 
1CDC, Atlanta, GA, USA; 2Emory Univ, Atlanta, GA, USA 
Background: The majority of HIV-positive females acquired HIV through heterosexual contact. To better understand the dynamics of male-to-female HIV transmission, we used 
data on behaviors and viral suppression among HIV-positive males to model HIV transmissions to their female partners. 
Methods: Using weighted respondent-level data on risk behaviors and viral load of HIV-positive persons in the United States from CDC’s National HIV Behavioral Surveillance and 
Medical Monitoring Project, and population-size estimates from the National HIV Surveillance System, we developed a static, deterministic model to estimate the number of HIV 
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transmissions from HIV-positive males to their female partners in 2009 stratifying by the attributes of HIV-positive men, including their primary risk factor for acquiring HIV: male-
to-male sex (MSM), heterosexual sex, and injection drug use (IDU). 
Results: An estimated 864,301 HIV-positive men had 950,178 female sex partners, of whom 873,508 were of HIV-negative or unknown sero-status (discordant). We estimated 
that, on average, HIV-positive MSM had 0.3 HIV-discordant female sex partners, heterosexual men had 3.0 female partners, and persons who inject drugs (PWID) had 2.3 partners. 
Most transmissions to females were from main partners (82%). Of estimated HIV transmissions to females, 27% of the males had MSM as their primary risk factor for acquiring HIV, 
35% heterosexual sex, and 31% IDU. Transmissions to females varied by male partner’s race and primary risk factor. White males transmitting HIV to females mostly acquired HIV 
through heterosexual sex (73%); among Hispanic males, IDU was the most common primary risk factor (50%); the primary risk factor of black males varied: for an estimated 34% it 
was  MSM, 38% heterosexual sex, 23% IDU, and 5% both MSM and IDU.
Conclusions: Reducing HIV among high-prevalence populations, especially MSM and IDU, can have important benefits for other populations. Most males transmitting HIV to 
female had MSM or IDU risk factors. Although a small percentage of HIV-positive MSM reported female partners, MSM make up a large portion of the prevalent HIV infections and 
consequently comprise a substantial proportion of transmissions to females. 

 

1046  Utility of the 1% HIV Prevalence Threshold in Defining Concentrated HIV Epidemics 
Michael Pickles1; Marie-Claude Boily1; Sharmistha Mishra2  
1Imperial Coll London, London, UK; 2Univ of Toronto, Toronto, ON, Canada 
Background: Regions with HIV prevalence < 1% are defined as experiencing ‘concentrated’ HIV epidemics, with larger epidemics labeled as ‘generalized’. The surveillance 
and prevention implications include prioritizing resources on key populations (e.g. persons engaged in sex work [SW]) in ‘concentrated’ epidemics or on the general population 
otherwise. We hypothesize that the 1% threshold does not distinguish HIV epidemics by the underlying risk factors that sustain HIV spread, such as unprotected SW.
Methods: We developed synthetic HIV epidemics using deterministic mathematical models of heterosexual HIV transmission, using sub-national demographic, behavior, and 
biological data in Sub-Saharan Africa synthesized from a systematic review of these data across subpopulations. We generated 9000 plausible HIV epidemics of three types, 
according to risk factors that sustain HIV spread: concentrated (which we define as where unprotected SW was necessary and sufficient for HIV spread), generalized (defined as 
unprotected SW insufficient on its own for HIV spread), and mixed (defined as sustained epidemics that were neither concentrated nor generalized). We estimated the diagnostic 
performance of the general population HIV prevalence to distinguish a concentrated HIV epidemic from other types.
Results: The sensitivity, specificity, positive predictive value, and negative predictive value of the 1% prevalence threshold was 65%, 92%, 80%, and 84% respectively early 
in the HIV epidemics (circa 1990), indicating that 35% of the time the 1% threshold would fail to identify an epidemic exclusively sustained by sex work. If epidemic types were 
equally likely in real-life, then there is an 80% probability that an epidemic with <1% HIV prevalence is driven solely by sex work, and a 16% probability that an epidemic called 
‘generalized’ because HIV prevalence is ≥1%, is in fact driven only by sex work. Sensitivity increased and specificity decreased later in the epidemics because rising condom 
use during sex work had reduced HIV prevalence in concentrated HIV epidemics. The findings were similar for differentiating between concentrated/mixed from generalized 
epidemics.
Conclusions: The 1% HIV prevalence threshold is neither sensitive nor specific enough to adequately define HIV epidemics, and hence should not form the basis of 
how surveillance and interventions should be prioritized. The 1% threshold should be replaced with approaches which distinguish epidemic types based on risk factors that sustain 
HIV spread.

 

1047  The Role of Young Women in the HIV Epidemic in Benin, West Africa 
John R. Williams1; Eugene L. Geidelberg1; Michel Alary2; Sharmistha Mishra3; Marie-Claude Boily1  
1Imperial Coll London, London, UK; 2Univ Laval, Québec, QC, Canada; 3Univ of Toronto, Toronto, ON, Canada 
Background: Young women are particularly vulnerable to acquiring HIV in Sub-Saharan Africa. But their contribution to onward HIV transmission has not been explored. In 
Cotonou, Benin, HIV prevalence declined from 3% to 0.5% (1998 to 2008) among men but remained stable at 3.6% among women. The prevalence decline in men followed a 
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decline in female sex workers (FSW) prevalence during the SIDA1/2/3 FSW HIV prevention intervention. We aimed to estimate the population attributable fraction (PAF) of young 
women to overall HIV incidence during the HIV epidemic compared to FSW.
Methods: We used a deterministic age-stratified model of HIV transmission informed and calibrated to Cotonou demographic, sexual behaviour and HIV prevalence data by 
subgroups and time. The model was used to derive the fraction of all HIV infections acquired (acquisition PAF, A-PAF) or transmitted (transmission PAF, T-PAF) by young women 
aged 15-24 (including/excluding FSW) over different periods (epidemic onset-1993,1993-2012, 2005-2015). We compared these to PAFs for FSW of all ages, defined as the relative 
difference in number of incident HIV infections between the baseline scenario and a counterfactual with HIV acquisition risk or transmission risk set to 0 in the relevant subgroup.
Results: Young women contributed more to HIV acquisition than transmission, but FSW contributed more to transmission over each time period. Young women’s T-PAF and A-PAF 
increased over time, and their acquisition of infection was estimated to have contributed to 22% (12-36%) of all HIV infections between the epidemic onset and 1993, increasing 
to 47%(28-67%) between 1993-2012, and 29%(9-50%) between 2005-2015, and slightly more when young FSW were included(Figure, A-PAF). Young women alone may have 
contributed to less than 25% (12-43%) of all HIV transmissions over the different periods (Figure,T-PAF). The FSW T-PAF declined over time (T-PAF= 92% onset-2013, but 7% 
between 2005-15), to the same order as young women’s T-PAF.
Conclusions: Although the contribution of FSW to HIV transmission has declined over time, their role in driving onward HIV transmission remains as important as the role of 
young women, suggesting that HIV prevention, especially HIV treatment for FSW, must be maintained and enhanced. Young women remain highly vulnerable to HIV acquisition, 
highlighting the need for prevention interventions focused on them, but their risk alone cannot sustain the HIV epidemic in Benin, nor can interventions focused only on young 
women end it.

1048  Effect of Eliminating CD4 Thresholds on Number of New ART Initiators in South Africa 
Jacob Bor1; Shahira Ahmed2; Matthew P. Fox2; Sydney Rosen2; Frank Tanser3; Deenan Pillay3; Till Bärnighausen4 
1Boston Univ Sch of PH, Boston, MA, USA; 2Boston Univ, Boston, MA, USA; 3Africa Cntr for Hlth and Pop Studies, Mtubatuba, South Africa; 4Harvard Sch of PH, Boston, MA, USA 
Background: WHO now recommends eliminating CD4 count eligibility criteria for ART, with the goal of expanding the numbers of HIV-infected persons on therapy. Using a novel 
quasi-experimental method to obtain empirical estimates of the effect of CD4 eligibility on ART uptake, we predict the total number of new ART initiators in South Africa that 
would result from eliminating CD4 thresholds.
Methods: We analyzed clinical records from all patients (n=11,307) in the Hlabisa sub-district public sector ART program with a first CD4 count between August 2011 and 
December 2012. Using a regression discontinuity design and the 350-cell threshold, we estimated the proportions of patients: initiating ART within 6 months due to a Stage 3 or 
4 condition, initiating ART due solely to CD4 count, and not initiating ART despite being eligible. We also estimated the distribution of first CD4 counts: <350, 350-500, and >500. 
Using national (NDoH) data on the number of ART initiators in 2013 (n=614,000), we estimated the number of new initiators per year if CD4 criteria were eliminated.
Results: In our study, 18% of patients initiated ART due to condition and would initiate under any threshold (Fig, bottom). An additional 25% would initiate if the threshold was 
increased (Fig, middle) and 57% would not initiate despite having an eligible CD4 count (Fig, top). Under a policy extending eligibility to all patients regardless of CD4 count, just 
30% {25/(25+57)} of patients newly eligible would be expected to initiate ART within 6 months. Of all patients seeking care, 55% (6256) had a first CD4<350 cells; 20% (2223) CD4 
350-500 cells; and 25% (2858) CD4>500 cells. Relative to the proportion of all patients initiating within 6 months (32%, 3658), raising the threshold to 500-cells is expected to have 
increased the number of initiators by 16% {20*25/32}. Eliminating CD4 criteria will increase new initiators by an additional 17% {25*25/(32*1.16)}. If these numbers hold nationally, 
then South Africa can expect 98,000 additional initiators per year from raising the threshold to 500 and a further 121,000 initiators per year from eliminating CD4 criteria.
Conclusions: Eliminating CD4 thresholds would lead to timely ART initiation by an additional 121,000 South Africans per year (a 4% increase in the total number on ART). Twice 
that number will enter care and not initiate. Removing CD4 criteria alone, without improving HIV testing, linkage to care, and ART initiation procedures, will not achieve the 
country’s 90-90-90 targets.
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1049  Optimizing Resource Allocation to Reduce HIV Incidence Across Sub-Saharan Africa 
Jessica McGillen; Sarah-Jane Anderson; Timothy Hallett  
Imperial Coll London, London, UK 
Background: New prevention interventions offer substantial promise for capitalizing on previous progress against the HIV pandemic; but it has been unclear how these can be 
deployed jointly to best effect and this is complicated by geospatial heterogeneities in the epidemic and its drivers. We hypothesize that a strategy which confronts epidemic 
heterogeneity and considers available prevention interventions holistically—by allocating resources optimally between countries, subnational regions, population groups, and 
interventions—can achieve significantly greater impact than maintaining current patterns and bring us closer to the ambitious goal of ending AIDS as a public health threat by 
2030.
Methods: We have developed a mathematical model that captures 80% of the HIV burden across sub-Saharan Africa, describing HIV transmission dynamics among adults in 
low-risk and key populations at the subnational (administrative level 1) scale in 18 countries. In each subnational region we have calibrated the model against antenatal clinic, 
survey, census, key population, and treatment data. We use this modeling framework to interrogate the performance of combination prevention strategies that exploit epidemic 
heterogeneity to varying degrees.
Results: The models find that, given our assumptions, optimizing combinations of available prevention interventions according to subnational epidemiology can reduce overall 
HIV incidence by 75% from 2010 levels by 2030, exceeding the 50% reduction achievable under current allocation patterns for the same total expenditure. Moreover, we confirm 
that single-value thresholds (for example based on incidence) are insufficient metrics for determining when a particular intervention should be used; instead a holistic ‘allocation’ 
perspective should be taken. Broadly, a transition from current allocation patterns to the optimal topography would shift funds out of regions with declining epidemics and into 
those with emerging epidemics and high disease burdens.
Conclusions: While details of future funding allocation depend on economic and political factors beyond our scope, this work leverages both the powerful suite of available 
prevention strategies and our understanding of the geospatial heterogeneity of HIV to set out the direction of travel toward the most cost-effective and impactful overall pattern 
of funding for sub-Saharan Africa.

1050  New ARVs Could Represent Over USD 3 Billion in Cost Savings Through 2025 
Vineet R. Prabhu, Clinton Hlth Access Initiative, Boston, MA, USA 
Background: Several new antiretrovirals (ARVs) are likely to be introduced in low-and middle-income countries (LMICs) by 2019 that represent a range of clinical and cost 
advantages to current products. These include tenofovir alafenamide fumarate (TAF), low dose efavirenz (EFV400), and dolutegravir (DTG). As programs evaluate adoption of these 
products, it is important that they understand the cost savings implications of doing so.
Methods: CHAI’s forecast for currently available products was used as baseline. Historical uptake analogs as well as theoretical curves that fit a Gompertz function were used to 
model competition between new and current products based on anticipated clinical and price differentiation. Competitive sets were as follows: TAF displacing tenofovir disoproxil 
fumarate (TDF) and zidovudine (AZT) in first-line, EFV400 and DTG displacing EFV600 and nevirapine (NVP) in first-line, and DTG replacing TDF and AZT-based backbones in 
second-line. Prices over time were estimated based on market intelligence using raw material costs, formulation costs, threshold volumes required for economies of scale, and 
manufacturer profit margins. Each product’s annual cost savings was calculated by multiplying the price differential between new and current products by the number of patients 
projected to be on the relevant new product each year.
Results: TAF was projected to aggressively replace TDF and AZT in first-line. By 2025, TAF would represent over 95% of that market and savings of over USD 1.5 billion. For first-line 
treatment, DTG was projected to aggressively replace EFV600 and NVP, representing 80-90% of that market by 2025, with EFV400 representing most of the remainder. Collectively, 
DTG and EFV400 may represent total savings of over USD 1 billion through 2025. Lastly, DTG was projected to replace over 90% of TDF and AZT-based backbone use in second-line, 
with associated cost savings of USD 300 million through 2025.
Current pricing methodologies and plans to advance approach will be shared.
Conclusions: TAF, EFV400, and DTG will enable programs in LMICs to put more patients on treatment due to lower per capita spend. Our findings support concerted efforts by 
national programs and donors to advocate for accelerated availability and strongly encourage uptake of new ARVs to realize their savings potential. Clear commitments for rapid 
adoption of these products would encourage more manufacturers to produce larger “at-scale” volumes at competitive prices, and help increase patients on care.

 

1051  Impact of Improving HIV Care and Treatment and Initiating PrEP in the United States, 2015-2020 
Emine Yaylali1; Paul Farnham1; Evin Jacobson1; Benjamin T. Allaire2; Danielle L. Wagner3; Katherine A. Hicks4; Amanda A. Honeycutt2; Stephanie L. Sansom1  
1CDC, Atlanta, GA, USA; 2RTI, Research Triangle Park, NC, USA; 3RTI, Waltham, MA, USA; 4RTI Hlth Solutions, Research Triangle Park, NC, USA 
Background: Key strategies to reduce HIV incidence in the US are 1) improving diagnosis, care and treatment of people living with HIV (PLWH), and 2) delivering pre-exposure 
prophylaxis (PrEP) to people at risk for HIV. National HIV/AIDS Strategy (NHAS) 2020 goals provide targets for the first strategy, including increasing to 90% the proportion of PLWH 
who are diagnosed, to 85% the proportion linked to care (LTC), and to 80% the proportion diagnosed who achieve VLS. Clinical trials have established a large reduction in HIV 
transmission risk among PLWH who achieve VLS and the efficacy of PrEP in preventing HIV among men who have sex with men (MSM), people who inject drugs (PWID), and high-
risk heterosexuals (HRH). However, the effectiveness of PrEP when layered onto improvements in the diagnosis, care and treatment of PLWH has not been well established.
Methods: We developed a dynamic, compartmental model of HIV transmission. In the base case, we estimated that in 2015, 87% of PLWH were diagnosed, 80% LTC and 36% VLS 
among diagnosed. In one scenario, we increased diagnosis to 90%, LTC to 85% and VLS to 60% by 2020. We repeated that scenario with VLS increased to 80%.  For the base case 
and scenarios, we assessed the effect on HIV incidence from 2015 to 2020 of improvements in diagnosis, LTC and VLS alone. We then assessed the marginal benefit of initiating PrEP 
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in 2015 among 40% of high-risk MSM, 10% of PWID and 10% of HRH and maintaining constant coverage through 2020. We applied a 96% reduction in HIV sexual transmission to 
PLWH who achieved VLS and assumed PrEP efficacy of 73% for MSM, 75% for HRH and 49% for PWID.
Results: In the base case, PrEP reduced HIV incidence by 18% (48,221 cases) over 5 years. Compared with the base case, improving to 90% diagnosed, 85% LTC and 60% VLS 
among diagnosed reduced incidence by 34% (88,908 fewer cases); the marginal benefit of adding PrEP was an additional 12% (31,988 cases) reduction. Compared with the base 
case, the scenario with 80% VLS reduced incidence by 63% (168,132 cases); the marginal benefit of PrEP was an additional 7% (16,929 cases).
Conclusions: Increasing diagnosis, care and treatment of PLWH resulted in large decreases in HIV incidence by 2020. The marginal benefit of PrEP decreased as diagnosis, care and 
treatment improved. However, even at high levels of viral load suppression, PrEP continued to achieve reductions in HIV incidence over 5 years.

1052  PrEP Is Only Cost-Effective Among MSM in the Netherlands When Used on Demand 
Brooke E. Nichols1; Charles A. Boucher1; Marc van der Valk2; Bart J. Rijnders1; David A. van de Vijver1 
1Erasmus Univ Med Cntr, Rotterdam, Netherlands; 2Academic Med Cntr, Amsterdam, Netherlands 
Background: Pre-exposure prophylaxis (PrEP) with tenofovir and emtricitabine has been demonstrated to effectively prevent new HIV infections among men who have sex 
with men (MSM). It has recently been shown that on demand PrEP use, in which individuals take PrEP just before and after sexual contact, can be just as effective as daily PrEP in 
preventing HIV infections. The high cost of PrEP is still a primary limitation in its use for HIV prevention. The aim of this study was to compare the epidemiological impact and cost-
effectiveness of both daily and on demand PrEP compared to no PrEP.
Methods: A deterministic mathematical model was calibrated to the well-defined Dutch HIV epidemic among MSM. We aimed to predict the impact of PrEP targeted to 10% of 
the most sexually active individuals (median 4,500 MSM/year) over the coming 12 years, including two years of scale-up. Cost-effectiveness ratios were calculated to predict the 
cost-effectiveness of daily (€7,099/year) and on demand (€3,550/year) PrEP, and prevented infections were calculated to predict the epidemic impact. A decrease of 50% in the 
price of PrEP was considered in a sensitivity analysis, given that generic PrEP may soon become available. Cost-effectiveness ratios below €20,000 were considered to be cost-
effective in this analysis.
Results: Targeting PrEP to 10% of the most sexually active individuals was predicted to prevent 14.0% (interquartile range [IQR] 11.9%-16.3%) of new infections over the coming 
12 years compared to no PrEP usage. Daily PrEP was predicted to cost €36,300 per quality adjusted life year (QALY) gained (IQR €34,000-€45,100). On demand dosing of PrEP has the 
potential to cut the cost per QALY gained by more than half to a cost-effective €17,700 (IQR €16,500-€22,200) per QALY gained over 12 years compared to no PrEP usage. This cost 
per QALY can be further reduced to €8,400 (IQR €7,700-€10,700) if the cost of on demand PrEP is reduced by 50%. If increasing numbers of patients are diagnosed and placed on 
treatment early, however, PrEP will have a diminished impact on the epidemic. This can result in the cost per QALY gained of on demand PrEP to increase to as much as €32,400 with 
full-price PrEP, and €16,200 with reduced-price PrEP.
Conclusions: The use of PrEP is only cost-effective when used on demand, and can become far more cost-effective when generic PrEP becomes available. The precise cost-
effectiveness estimate is, however, dependent upon the impact of earlier treatment initiation on the future HIV epidemic.

1053  Linkage of UK HIV and Tuberculosis Data Using Probabilistic and Deterministic Methods 
Joanne R. Winter1; Valerie Delpech2; Peter Kirwan2; Helen R. Stagg1; Srividhya Venugopalan2; Andrew Skingsley2; Maeve K. Lalor2; H. L. Thomas2; Ibrahim R. Abubakar1 
1Univ Coll London, London, UK; 2PH England, London, UK 
Background: Tuberculosis (TB)-HIV co-infection is a major cause of death worldwide. Understanding the impact of HIV and TB prevention and treatment programs requires high 
quality surveillance data of both diseases as well as co-infected persons.  Internationally there is a lack of routine surveillance data on the proportion of cases with HIV who have 
had TB, and many TB surveillance systems do not consistently collect HIV data. Databases containing highly confidential information (e.g. HIV status) typically contain no unique 
identifiers and little identifying information, making record linkage difficult. The two key approaches to record linkage, probabilistic and deterministic, both have significant 
limitations, particularly when few common variables are available.
We developed a novel approach to link national HIV and TB surveillance datasets by trialling probabilistic and deterministic linkage methods, plus combined approaches.
Methods: A deterministic matching algorithm, using a hierarchy of matching criteria, was developed using Public Health England surveillance data; for 2001-2011 the TB database 
had 87,907 case reports and the HIV database 105,078. This was compared to an existing probabilistic method which utilised two thresholds of match weight for accepting/
rejecting matches and manual review of records between these thresholds. With no unique identifiers for validation, we evaluated deterministic criteria by calculating the mean 
probabilistic weight of the matches they identified. Criteria with a mean weight greater than the upper threshold were included in the algorithm. We compared algorithms based 
on probabilistic, deterministic, and combined approaches.
Results: The novel, combined method accepts the above-threshold results from the probabilistic method, and the deterministic algorithm is then run in place of manual review to 
accept or reject intermediate-weight matches (Figure). Additional rules were added to accept/reject matches. The new method found 4308 (94.2%) and 4509 (85.5%) of the cases 
identified through probabilistic (n=4574) and deterministic matching (n=5277) respectively, and additional high-quality matches not identified by probabilistic (n=583) and 
deterministic (n=382) methods.
Conclusions: Our novel approach combines probabilistic and deterministic methods and is quicker and more repeatable with less potential bias than a method requiring manual 
review. We propose that this approach is considered when linking large datasets with minimal common variables.
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1054  Optimal Rollout of Treatment As Prevention in Africa: Efficiency Versus Equity 
Brian J. Coburn; Justin Okano; Sally Blower 
Univ of California Los Angeles, Los Angeles, CA, USA 
Background: WHO, and UNAIDS, have proposed using “treatment as prevention” (TasP) to eliminate HIV in sub-Saharan Africa (SSA). We design treatment allocation strategies for 
TasP based on different optimization criteria: maximizing efficiency in prevention versus ensuring equity in access to treatment. Strategies are calculated in terms of the division of 
a supply of treatment among, and within, healthcare districts (HCDs). We focus on Lesotho, where HIV prevalence in the general population is 40% and treatment coverage ~30%.
Methods: We use kriging and adaptive bandwidth kernel density estimation to construct a concentration of infection (CoI) country-level map of the HIV epidemic. We use 
georeferenced HIV-testing data from ~7,000 individuals, and high-resolution demographic data. We then use the CoI map and optimization techniques to calculate, and compare, 
treatment allocation strategies that maximize either efficiency or equity.
Results: Our CoI map shows the geographic location of all HIV-infected individuals (15 to 49 years old) in Lesotho. We estimate there are ~188,000 infected individuals; ~70% 
live in rural areas where the average CoI is 4-10 infected individuals/km2, 30% live in urban areas where there are more than 400 infected individuals/km2. We found significant 
differences in allocation strategies depending upon whether the objective was to maximize efficiency in prevention or to ensure equity in access to treatment. More treatment 
is needed to maximize efficiency than to achieve equity in access in HCDs with a high CoI. The converse occurs in HCDs with a low CoI: more treatment is needed for equity than 
efficiency.
Conclusions: Our results have significant implications for rolling out TasP, and eliminating HIV in SSA. Our results apply to other countries in SSA with generalized HIV epidemics 
and a large rural population. Our results clearly show it will not be possible to maximize the efficiency of TasP and to ensure equity in access to treatment. Choosing to maximize 
efficiency will be more beneficial for uninfected individuals in urban areas: their risk of infection would be reduced. Choosing to ensure equity in access will be more beneficial 
for HIV-infected individuals in rural areas: their mortality risk would be reduced. Choosing to maximize efficiency would increase the probability of eliminating HIV, but would 
exacerbate the already significant health disparities between urban and rural communities.

1055  Modeled Effectiveness of Nondaily PrEP Based on Sex Coverage Data From HPTN067 ADAPT 
Dobromir T. Dimitrov1; Kate M. Mitchell2; James P. Hughes3; Deborah Donnell1; Linda-Gail Bekker4; Robert Grant5; Marie-Claude Boily2 
1Fred Hutchinson Cancer Rsr Cntr, Seattle, WA, USA; 2Imperial Coll London, London, UK; 3Univ of Washington, Seattle, WA, USA; 4Desmond Tutu HIV Cntr, Cape Town, South Africa; 5Univ of 
California San Francisco, San Francisco, CA, USA 
Background: Non-daily PrEP dosing is a strategy that may be effective if sufficient PrEP doses correspond with sexual exposure. HPTN 067 ADAPT compared the feasibility of non-
daily PrEP dosing regimens in populations at high risk. We modeled the reduction in HIV incidence and the number of pills that would be needed under different dosing regimens.
Methods: We used a stochastic mathematical model informed by South African data to simulate one year of sexual behavior of a female cohort (average 1.2 sex-days/week) under 
three PrEP regimens from the trial: daily (DD), time-driven (TDD, two regular pills/week 3-4 days apart plus one pill within 2h after sex) and event-driven (EDD, pills taken within 
2 days before and 2h after sex) dosing. We explored a wide range of PrEP efficacy per sex act defined as fully covered if pills were taken within 2 days before and 1 day after an act 
and partially covered if only one of these pills were taken. Regimen effectiveness was estimated as 1 minus the ratio of HIV incidence when PrEP is used vs not used. As a proxy for 
costs saved, the number of pills required for each regimen was compared across different 
frequencies and distribution of sexual intercourse assuming perfect adherence.
Results: Data from the South African site suggest that 72% (21%), 36% (53%) and 42% 
(46%) of sex acts were fully (partially) covered with DD, TDD and EDD, respectively. At 
reported coverage, predicted PrEP effectiveness was 39%, 18%, 21% with DD, TDD and 
EDD, respectively, assuming 70% PrEP efficacy only for fully covered sex acts (see Figure). 
Regimens’ effectiveness increased to 47% (DD), 33% (TDD) and 35% (EDD) assuming 35% 
PrEP efficacy for partially covered sex acts. Assuming perfect adherence, 2, 3-4, and 4-5 
pills/week are required with EDD for 1, 2 and 3 sex-days/week, respectively compared to 2-3, 
2-4 or 3-5 pills/week with TDD and  7 pills/week for DD. Fewer pills are needed with EDD if 
sex-days are successive and with TDD if sex-days coincide with regular pill-taking days.
Conclusions: Non-daily PrEP may substantially reduce the number of pills required for 
the level of sexual activity observed in the HPTN 067 ADAPT trial. However, non-daily 
PrEP is unlikely to be as effective as daily PrEP in reducing HIV incidence among women in 
South Africa due to higher sex act coverage observed in the daily use arm.  The significant 
proportion of sex acts partially covered by PrEP implies that the effectiveness of non-daily 
PrEP depends on the protection provided with partial dosing.
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1056  Scale-up of Antiretroviral Therapy and Preexposure Prophylaxis in Swaziland 
Eugene T. Richardson1; Futhi Dennis2; Nokwazi Mathabela2; Khanya Mabuza2; Allen Waligo2; Eran Bendavid1; Sabina Alistar1; Marelize Gorgens3; Francois Venter4 
1Stanford Univ, Stanford, CA, USA; 2Natl Emergency Response Council on HIV and AIDS (NERCHA), Mbabane, Swaziland; 3The World Bank, Washington, DC, USA; 4Wits Reproductive Hlth and 
HIV Inst, Johannesburg, South Africa 
Background: With an adult prevalence of 31%, Swaziland has a severe, generalized HIV epidemic.  Despite behavior change and other prevention programs, including scale-up of 
antiretroviral therapy (ART), new infections continue to be a problem, especially in young women (where incidence is 4.2%). The importance of population-specific combination 
prevention approaches to HIV has made mathematical modeling a necessary tool for planning efforts. As part of the evaluation of policy measures to end Swaziland’s HIV epidemic 
by 2030, we modeled the efficacy and cost effectiveness of various treatment and prevention strategies.
Methods: Using demographic and epidemiological data from Swaziland, we constructed dynamic compartmental models as well as network models to assess the impact of ART 
scale-up as well as PrEP offered to 10% of the highest risk population over the next 15 years.
Results: Continuing the status quo—where ~$110 million is spent yearly on 
HIV programs and the median CD4 at initiation is 234—will yield 10.5 million 
quality-adjusted life years (QALYs) between 2015-30. For an added $110 million 
over 15 years, another 300,000 QALYs can be gained by offering PrEP to 10% 
of the highest risk population. This represents a cost of $366 per QALY gained. 
Compared to status quo, scale up of ART to CD4 < 350 yields an additional 
800,000 QALYs at $288 per QALY gained, while universal ART coverage yields 
an additional 1.5 million QALYs at $327 per QALY gained. Figure 1 shows the 
potential benefit of PrEP delivered to one high-risk group in particular—young 
women—over the next 15 years.
Conclusions: In the current setting of low median CD4 at ART initiation, 
immediate role-out of PrEP to 10% of the highest risk population is very cost-
effective at $366 per QALY gained. As the country gets to 100% test and treat, 
however, PREP is no longer cost effective. Since scale up of ART to universal 
coverage will take many years, there is impetus to roll out PREP to populations 
where both risk and PREP adherence are deemed to be highest. This strategy is 
also supported by the most recent WHO guidelines, which recommend offering 
PrEP “to people at substantial risk of HIV infection,” specified as >3% incidence. 
Given the significant preventive benefit of ART scale-up, however, an important 
caveat for PrEP programs is that they should be rolled out only if they do not 
detract from existing ART programs or future ART scale-up.

 

1057  Dapivirine Vaginal Ring Preexposure Prophylaxis for HIV Prevention in South Africa 
Robert Glaubius1; Kerri J. Penrose2; Greg Hood3; Urvi M. Parikh2; Ume Abbas4 
1Cleveland Clinic, Cleveland, OH, USA; 2Univ of Pittsburgh, Pittsburgh, PA, USA; 3Pittsburgh Supercomputing Cntr, Pittsburgh, PA, USA; 4Baylor Coll of Med, Houston, TX, USA 
Background: A vaginal ring (VR) containing dapivirine (DPV) is under evaluation for pre-exposure prophylaxis (PrEP) for HIV prevention among women. However, the potential 
impact and cost-effectiveness of DPV PrEP scale-up is unknown. Further, cross-resistance is common between DPV and first-line antiretroviral therapy (ART) in resource-limited 
settings. 
Methods: We modeled the HIV epidemic in KwaZulu-Natal, South Africa and compared the combined scale-up of ART, male medical circumcision (MMC) and DPV VR PrEP to a 
baseline scenario of just ART and MMC. We simulated four strategies of PrEP scale-up among women during 2017–2027: unprioritized (to 15–54 year-olds) or age-prioritized (to 
15–24 or 20–29 year-olds) reaching 15% overall population-level coverage; or prioritized to female sex workers (FSWs) (~0.1% overall coverage). We examined scenarios of low 
(50%) or high (95%) average adherence, assuming 90% PrEP efficacy against wild-type and drug-resistant HIV, and 80% cross-resistance between ART and PrEP, and modeled 
HIV drug resistance dynamics in genital and blood compartments. We examined health outcomes and drug resistance consequences relative to baseline and calculated cost-
effectiveness ratios while discounting healthcare and intervention costs (PrEP costs: $95/person-year) and health outcomes by 3% annually.
Results: At low (50%) adherence, unprioritized DPV VR PrEP scale-up prevented 8.8% of (undiscounted) new infections over ten years at $8,678 per infection prevented. Impact 
and costs improved modestly with scale-up among women aged 15–24 (9.4% infections prevented, $8,059 per infection prevented) but more substantially when focused to 
women aged 20–29 (14.1%, $5,052). Scale-up among FSWs prevented the fewest infections overall (4.6%; given their small group size), but at lower cost, reducing the cumulative 
total costs by $21.4 million. At high (95%) compared to low adherence, HIV prevention increased by 86%–106% and cost-effectiveness ratios decreased by 52%–57% (Table). 
PrEP scale-up decreased prevalent drug-resistant cases at 2027 by 1.6%–7.4% and 4.4%–14.8% in the low and high adherence scenarios respectively; however, these decreases 
diminished by relative 2%–12% when in addition to blood, resistance was also tracked in the genital compartment.
Conclusions: DPV VR PrEP could have considerable impact on HIV prevention at compelling economic value when prioritized to women by age and could decrease drug resistance, 
even if adherence is modest.
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1058  Cost-Effectiveness of the Intravaginal Dapivirine Ring: A Modeling Analysis 
Jennifer Smith1; Kate Harris2; Geoff Garnett2; Lut Van Damme2; Timothy Hallett1 
1Imperial Coll London, London, UK; 2Bill and Melinda Gates Fndn, Seattle, WA, USA 
Background: New female-controlled products are urgently needed for HIV prevention and intravaginal rings (IVRs) that release antiretroviral drugs such as dapivirine (DPV) are 
one technology being developed. Two phase III trials of a monthly DPV ring are underway and expect to report efficacy results in late 2015 and early 2016.
Methods: We modeled the introduction of the DPV ring in South Africa from 2017, assuming a range of efficacy estimates (25%, 50%, 75%). The intervention was highly 
prioritized to high-risk women (30% coverage among sex workers and 10% among other women with multiple sexual partners) and introduced under different assumptions about 
the counterfactual scenario: (1) current levels of existing HIV prevention methods (condom use, male circumcision, early ART) are maintained over time; (2) existing prevention 
methods increase over time; (3) as (2) with the addition of oral PrEP. We assumed a one-off fixed cost of 10 million USD for the introduction of the DPV ring plus 5 million USD per 
year for mass media. The variable cost ranged from 107-115 USD per person per year depending 
on the population sub-group, and we assume that prevention and treatment interventions call 
on the same overall ‘HIV budget’. We estimated the health impact and cost-effectiveness of the 
DPV ring relative to the three counterfactual scenarios per disability adjusted life year (DALY) 
averted. All costs are discounted at 3% per year.
Results: The DPV ring could avert 125-175 thousand, 265-364 thousand or 427-588 thousand 
infections at 25%, 50% and 75% efficacy, respectively, from 2017-2050 under the different 
counterfactual scenarios. This represents 1.1-1.9%, 2.5-4.2% and 4.0-7.0% of total HIV 
infections in this period at corresponding cost-effectiveness of 1000-1300, 370-520 and 
160-260 USD per DALY averted (Figure 1). All cost-effectiveness estimates are below 25% of 
South African GDP per capita.
Conclusions: The DPV ring could substantially and cost-effectively generate health among 
women in South Africa even under the lowest efficacy estimates, provided it can be successfully 
prioritised to those at greatest risk. However cost-effectiveness does not necessarily imply the 
intervention is affordable and in other settings the ring my be less likely to be cost-effective. 
The success of the DPV ring will also be determined by user demand and adherence, and new 
and forthcoming data on women’s preferences will be critical for determining its use across 
different settings.

 

1059  Determinants of Economic Efficiency in HIV Prevention: Evidence From ORPHEA Kenya 
Omar Galarraga1; Richard Wamai2; Sandra G. Sosa-Rubi3; Mercy Mugo4; David Contreras3; Sergio Bautista-Arredondo3; Helen Nyakundi4; Joseph Wang’Ombe4 
1Brown Univ Sch of PH, Providence, RI, USA; 2Northeastern Univ, Boston, MA, USA; 3INSP, Cuernavaca, Mexico; 4Univ of Nairobi, Nairobi, Kenya 
Background: We analyze determinants of economic efficiency for three HIV prevention interventions in Kenya: HIV testing & counselling (HTC), prevention of mother-to-child 
transmission (PMTCT), and male circumcision (MC). As part of the “Optimizing the Response of Prevention: HIV Efficiency in Africa” (ORPHEA) project, input data were collected 
retrospectively from sample of government and non-governmental health facilities for 
2011-12. 
Methods: Multi-stage sampling was used to determine the sample of health facilities by 
type, ownership, size, and interventions offered totaling 175 sites in 78 health facilities 
in 33 districts across Kenya. Data sources included key informants, registers and time-
motion methods. Total costs of production were computed using both quantity and unit 
price of each input. Average cost was estimated by dividing total cost per intervention 
by number of clients accessing the intervention. Forward-selection stepwise regression 
methods were used to identify and analyze significant determinants of log-transformed 
average costs (p<0.1). 
Results: Results show evidence of economies of scale for all three interventions: doubling 
the number of clients per year was associated with average cost reductions of 39% for 
HTC, 49% for PMTCT, and 69% for MC. Moreover, task shifting was associated with reduced 
costs for both PMTCT (47%) and MC (44%), but not for HTC.  Costs in hospitals were higher 
for both HTC (56%) and PMTCT (60%) in comparison to non-hospitals, but this was not 
the case for MC. Performance incentives for staff were associated with increased costs in 
both HTC (50%) and PMTCT (64%), but not in MC. Facilities that performed community-
based testing had higher HTC average costs (49%); and lower MC costs were associated 
with availability of male reproductive health services (81%) and presence of community 
advisory board (58%).  
Conclusions: Aside from increasing production scale, HIV prevention costs may be 
contained by using task shifting, non-hospital sites, service integration and community 
supervision.  The extant results have implications for HIV prevention programs in Kenya, 
and sub-Saharan Africa more generally.

1060  Global Variation in the Impact of Male Circumcision in Preventing HIV Among MSM 
Lilith K. Whittles1; Kate M. Mitchell1; Romain Silhol1; Dobromir T. Dimitrov2; Marie-Claude Boily1 
1Imperial Coll London, London, UK; 2Fred Hutchinson Cancer Rsr Cntr, Seattle, WA, USA 
Background: The effectiveness of male circumcision (MC) as an HIV prevention measure among heterosexual men has been demonstrated in clinical trials. However, the efficacy 
and population-level effectiveness of MC among men who have sex with men (MSM) remains uncertain, and is likely to depend on the behavioral and demographic characteristics 
of specific MSM populations. We assessed the potential impact of MC among MSM in different settings worldwide to help determine the conditions in which it could be an effective 
HIV prevention measure for MSM.
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Methods: We developed a deterministic compartmental model of HIV transmission among MSM and simulated the HIV epidemic in nine selected countries. The model 
incorporates infectivity by type of sex act, sexual mixing by role preference, condom use, three stages of HIV with varying infectivity, and assumes a 40%-67% MC efficacy 
during insertive anal sex. The model was calibrated to country-specific HIV prevalence and current coverage of MC (Figure), and accounted for the uncertainty in other parameter 
values based on literature review. We compared intervention strategies of MC scale-up where 25%, 50% and 100% of uncircumcised, uninfected MSM engaging in insertive anal 
intercourse more than 50% of the time were circumcised over the course of 5 years. Impact was measured as cumulative fraction of new HIV infections averted over 10 years.
Results: The predicted impact of MC varied substantially across settings (0%-17%). Countries with high existing levels of MC (e.g. USA or Ghana) would see a minimal impact 
(<3%/6% when circumcising 25%/50% of insertive MSM). The maximum impact of 8%/16% was observed in countries with low existing levels of MC (e.g. Peru and India). An 
upper bound of 38% impact is predicted using the 100% coverage intervention. The impact was most pronounced among MSM receiving MC, although herd effects were also 
observed among their partners. In uncertainty analysis, the intervention impact was positively correlated with role segregation in each setting (greater impact was seen when 
MSM had a strong preference for either insertive or receptive intercourse).
Conclusions: MC among MSM is likely to have the greatest impact in highly role-segregated settings with low MC coverage, such as Peru or India. However, our results suggest 
that the public health benefits among MSM would likely be modest, with the intervention unlikely to avert more than 17% of infections even in the most favorable of settings 
under realistically achievable coverage.

1061  What Does Community HIV Testing Really Cost in South Africa? 
Guillermo Martínez Pérez1; Aline Aurore Niyibizi2; Jessie Kurkunar1; Amir Shroufi3; Sarah Jane Steele4; Gilles Van Cutsem3 
1Médecins Sans Frontières, South Africa & Lesotho, Eshowe, South Africa; 2Médecins Sans Frontières, Roma, Lesotho; 3Médecins Sans Frontières, Cape Town, South Africa; 4Médecins Sans 
Frontières, South Africa & Lesotho, Cape Town, South Africa 
Background: The World Health Organization 2015 Consolidated HIV Testing Guidelines recommends community testing but this strategy is not widely used in the South African 
public sector due to cost concerns. Médecins Sans Frontières has rolled out three innovative models in rural KwaZulu Natal; mobile testing units (MTU) and fixed-testing sites 
(FTS) manned by counselors, and door-to-door testing (D2D) delivered by community health workers. These models reach more children and adolescents than clinics, and create 
opportunities to link negative people to preventive services and to link positive people to care. To illustrate the financial cost of realizing such benefits we estimated the costs 
related to performing an integrated “Test & Link” per model.
Methods: This cross-sectional cost analysis from a service provider perspective used an ingredients approach. Costs were stratified: diagnostics; staff time; sensitization; 
infrastructure; communication; and, transport and equipment. We used 
programme statistics, and financial and procurement data to calculate the 
monetary value of all resources. The cost in USD of one “Test & Link” per 
model in 2014 was our primary outcome. Up-front and running costs were 
calculated. Assumptions were that: “Test & Link” providers worked 18 days/
month in average and used 20-25 minutes per negative test, and 40-50 
minutes per positive test.
Results: The cost of one “Test & Link” was $7,82 per positive test for D2D 
testing, $7.97 for clinic-based testing, $11,12 for FTS and $14,93 for MTU.  
For FTS and MTU the main driver of cost difference was staff time, which 
comprised 63,5% (FTS) and 45,7% (MTU) of the cost of each positive test. 
D2D testing was the least expensive, and the only community-based model 
of testing that was delivered more cheaply than clinic-based testing. 
Diagnostics comprised 40,8% of the cost of each positive test at the D2D.
Conclusions: Cost per positive “Test & Link” was lower for D2D testing 
than clinic-based testing. Community testing needs not cost more than 
clinic-based testing if lay cadres can be engaged. This evidence supports 
wider adoption of community testing in South Africa, especially door to door 
testing, to reach populations such as children (at high risk of morbidity), 
young adults and men (at high risk of acquiring as well as transmitting HIV).
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1062  Costs of Hybrid Mobile Multi-Disease Testing With High HIV Test Coverage, East Africa 
Wei Chang1; Gabriel Chamie1; Harsha Thirumurthy2; Tamara Clark1; Edwin Charlebois1; Maya Petersen3; Moses R. Kamya4; Diane V. Havlir1; James G. Kahn1; for the Sustainable East 
Africa Research for Community Health (SEARCH) Collaboration 
1Univ of California San Francisco, San Francisco, CA, USA; 2Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA; 3Univ of California Berkeley, Berkeley, CA, USA; 4Makerere Univ Coll of Hlth 
Scis, Kampala, Uganda 
Background: In 2013-14, we achieved 89% adult HIV testing coverage using a hybrid mobile HIV testing approach of 2-week multi-disease community health campaigns (CHC) 
followed by home-based testing (HBT) of CHC non-attendees in 32 communities in Uganda and Kenya (SEARCH: NCT01864603). To inform scalability, we sought to determine: 1) 
overall costs of our hybrid testing approach; and 2) costs associated with including point-of-care (POC) CD4 testing and multi-disease services (hypertension, diabetes, and malaria) 
- elements crucial to our hybrid approach, but absent in most community-based testing strategies.
Methods: We applied micro-costing methods to quantify resources used for population-wide HIV testing using our hybrid mobile approach in 12 of 32 SEARCH Trial communities. 
Key intervention components are door-to-door baseline census enumeration, multi-disease CHCs, and HBT of CHC non-attendees. POC CD4 tests were done for all HIV+ 
participants. Data were obtained from expenditure records and study logs (e.g., costs for salaries, rapid HIV antibody and POC CD4 tests, transportation, and mobilization). 
Interviews with study staff and time and motion exercises were conducted to determine staff time allocation to various activities. 
Results: The average cost per adult (≥15 years) tested for HIV was $20.51 (range: $17.06 – $32.08 [SD = $3.84]) across communities [2014 US$], including POC CD4 at $16 per test 
which represents 5-13% of total testing costs. Cost per adult tested at CHCs was $13.83 vs. $31.71 via HBT. The costs per adult tested were consistent across sites, except for an 
island community where staff transportation costs were high. The cost per HIV+ adult identified was $231 (range: $87 – $1,245 [SD=$336]); the variability in this measure was 
mainly due to differences in HIV prevalence (e.g., HIV prevalence of 23.56% vs.1.62%). The marginal cost attributable to multi-disease services at CHCs was $1.16 per person for 
hypertension and diabetes screening, and $0.90 per person tested for malaria. Figure 1 compares costs of our hybrid mobile approach vs. mobile testing alone, HBT alone, and fixed 
venue based testing.
Conclusions: While achieving high HIV testing coverage with added intervention components including census, POC CD4 testing, and multi-disease services, the cost of this hybrid 
mobile testing approach is in the range of previously reported mobile, home-based, and fixed venue based HIV testing implementations.

1063  Targeting Serodiscordant Couples Within Home HIV Testing Campaigns: A Modeling Study 
Sarah T. Roberts1; Aditya S. Khanna2; Ruanne V. Barnabas1; Steven M. Goodreau1; Jared M. Baeten1; Connie M. Celum1; Susan L. Cassels3 
1Univ of Washington, Seattle, WA, USA; 2Univ of Chicago, Chicago, IL, USA; 3Univ of California Santa Barbara, Santa Barbara, CA, USA 
Background: The World Health Organization recommends immediate antiretroviral therapy (ART) for HIV-infected members of HIV serodiscordant couples (SDC) to reduce the 
risk of HIV transmission. Despite the proven efficacy of this intervention, slow implementation and low uptake have limited its impact on population-level HIV incidence. Home 
HIV testing and counseling (HTC) campaigns have the potential to increase ART uptake among SDC by incorporating couples’ testing and ART referral. Alternatively, because 
these campaigns have achieved high rates of testing and linkage to care in the general population, there may be little gained by adding activities to target SDC. We estimated the 
reduction in adult HIV incidence achieved by incorporating ART for SDC into home HTC campaigns in KwaZulu Natal, South Africa (KZN) and southwestern (SW) Uganda.
Methods: We constructed dynamic, stochastic, agent-based network models of HIV transmission for each setting, parameterized with HTC and linkage data from 2011-2012. We 
compared adult HIV incidence after 10 years under 3 scenarios: 1) baseline rates of HIV testing and linkage to care without a home HTC intervention (Current Practice), 2) home HTC 
campaigns delivered every 3 years, with linkage to ART for eligible persons (Home HTC), and 3) immediate ART for SDC, regardless of CD4, delivered during home HTC campaigns 
every 3 years, with 90% ART uptake among couples who tested (ART for SDC).  In all scenarios, ART eligibility criteria for the general population was based on a CD4 threshold of 
<350 cells/ul (Ugandan and South African guidelines at the time of data collection).
Results: ART for SDC reduced adult HIV incidence by 38% compared to Home HTC: from 1.12 (95% CI: 0.98-1.26) to 0.68 (0.54-0.82) cases per 100 person-years (py) in KZN, and 
from 0.56 (0.50-0.62) to 0.35 (0.30-0.39) cases per 100 py in SW Uganda (Figure); 1/4 of incident HIV infections were averted over 10 years compared to the Home HTC scenario. The 
proportion of virally suppressed HIV-infected persons increased by approximately 15% with ART for SDC.
Conclusions: Our analyses suggest that using home HTC to identify SDC and deliver immediate ART could avert substantially more new HIV infections than home HTC alone, with 
a smaller number needed to treat to prevent new HIV infections.  Scale-up of home HTC will not diminish the effectiveness of targeting SDC for treatment. Home HTC programs 
should invest resources to increase rates of couples’ testing, disclosure, and linkage to care.
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1120  Pharmacokinetics, Safety, and Efficacy of Maraviroc in Pediatric Patients With R5 HIV 
Carlo Giaquinto1; Muthuhadini P. Mawela2; Kulkanya Chokephaibulkit3; Annie Fang4; Elna van der Ryst5; Srinivas Rao Valluri4; Manoli Vourvahis4; Rebecca Zhang-Roper6; Lynn 
McFadyen7; Jayvant Heera8 
1Univ of Padova, Padova, Italy; 2Sefako Makgatho Hlth Scis Univ, Pretoria, South Africa; 3Siriraj Hosp, Mahidol Univ, Bangkok, Thailand; 4Pfizer, Inc, New York, NY, USA; 5Pfizer Inc, The Rsr 
Network, Sandwich, UK; 6GSK, Stockley Park, UK; 7Pfizer, Inc, Sandwich, UK; 8Pfizer, Inc, Groton, CT, USA 
Background: Maraviroc (MVC) is a CCR5 antagonist approved to treat adults infected with CCR5-tropic (R5) HIV-1. Study A4001031 was conducted to evaluate the 
pharmacokinetics (PK), safety and efficacy of MVC in treatment-experienced (TE) pediatric patients.
Methods: This is an open-label, two-stage (stage 1: dose-finding; stage 2: safety/efficacy), age-stratified, non-comparative, multicenter study to evaluate the PK, safety and 
efficacy of MVC plus optimized background therapy (OBT) in TE children infected with R5 HIV-1. A total of 103 participants were enrolled into one of four age/formulation cohorts 
(Table) and dosed twice daily. Initial doses were determined by body surface area (BSA) and OBT, based on interactions with MVC in adults. Dose adjustment and PK re-evaluation 
occurred if average concentrations (Cavg) at Week 2 were <100 ng/mL (stage 1).
Results: The majority of participants (90/103) included in the Week 48 primary analysis received OBT containing potent CYP3A4 inhibitors. The dosing strategy resulted in 49/50 
stage 1 participants rolling over into stage 2 achieving Cavg concentrations ≥100 ng/mL irrespective of age, BSA or OBT, and an exposure range similar to that seen in adults.  MVC 
was well-tolerated with a safety profile comparable to that of adults.  The majority of treatment-emergent adverse events (TEAEs) were of Grade 1 severity. There were no 
deaths. None of the Grade 3 or 4 TEAEs or serious adverse events was considered to be related to MVC. Fourteen subjects had Grade 3 or 4 laboratory abnormalities with Grade 3 
neutropenia the most common (n=8). All cohorts had a median decrease from baseline in HIV-1 RNA of >1 log10, while 67/103 subjects (65.0%) achieved HIV-1 RNA <400 copies/
mL using the FDA snapshot (MSDF) algorithm, and 49/103 (47.5%) achieved HIV-1 RNA <48 copies/ml. An increase from baseline in median CD4+ cell count and percentage was 
seen for all age-groups. A total of 23 (22.3%) patients experienced protocol-defined virologic failure with few instances of non-R5 tropism (n=5), MVC resistance (n=1) or clinically 
relevant resistance-associated mutations (n=3).
Conclusions: Participants achieved the target Cavg, with exposure ranges similar to that observed in adults. MVC’s safety profile in this population was comparable to that seen in 
adults with no new safety concerns identified. Virologic efficacy was comparable to what was reported in a similarly treatment-experienced adult population.  These data support 
dosing recommendations for TE patients 2-<18 years old.
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