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CONCLUSIONS
• From 2017-2021, ≈5% of people started ART with an OI, 

reflecting delayed ART initiation
• There is substantial mortality among those with (vs. 

without) an OI at ART initiation
• Targeting individuals at risk for delayed ART may reduce 

OIs and subsequent mortality
• Primary limitation: A high sensitivity and low specificity of 

OI measurement using diagnoses codes (vs. validation)

RESULTS
N=6,923 people with HIV starting ART 
from 2017-2021
• 25% >50-years-old, 15% female, 

71% non-White or Hispanic, 41% men 
who have sex with men, 27% with CD4 
<200 cells/mm3, 91% initiated ART 
with integrase inhibitors

n=374 (5.4%) initiated ART with an OI 
from 2017-2021 
• Pneumocystis pneumonia was most 

common (44%) followed by: 
o esophageal candidiasis (23%)
o pulmonary tuberculosis (6%)
o cryptococcal meningitis (5%)
o other OIs accounted for <4% 

n=94 deaths in the first year after ART 
initiation from 2017-2021
• n=75 deaths in those without an OI
• n=19 deaths in those with an OI
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BACKGROUND 
• Understanding the prevalence and consequences of 

opportunistic infections (OIs) at antiretroviral therapy 
(ART) initiation remains critical for informing HIV testing 
and care strategies that reduce the likelihood of late 
presentation for care

• We assessed trends in OIs at ART initiation and their 
association with 1-year survival in the North 
American AIDS Cohort Collaboration on Research 
and Design (NA-ACCORD) from 2017 – 2021

METHODS
• Study population: adults (≥18 years) with detectable 

viral loads (>200 copies/mL) initiating ART from 1 Jan 
2017 to 31 Dec 2021 (study period)

• Opportunistic infection (OI) diagnoses were measured 
six months prior to two weeks after ART initiation

• Death was measured via clinical tracking and linkages to 
death registries

• Covariates (measured at ART initiation) included sex, 
race and ethnicity, HIV acquisition risk group, HIV viral 
load, CD4 count, and contributing cohort

• Statistical Analyses
• Trends in the annual prevalence of OI at ART initiation were 

estimated and correlates identified using log binomial model to 
estimate crude and adjusted prevalence ratios (PR) and 95% 
confidence intervals 

• 1-year cumulative incidence of death by OI status was estimated 
using Kaplan-Meier curves and a log-rank test

• Cox proportional hazards models were used to estimate the crude 
(HR) and adjusted (aHR) hazard ratios and 95% confidence 
intervals for death

@naacord.bsky.social 
@iedeaglobal.bsky.social 

1. Johns Hopkins University, Baltimore, Maryland, USA; 2. US Centers for Disease Control and Prevention, Atlanta, GA, USA; 3. Kaiser Permanente Northern California, Pleasanton, CA, USA; 4. University of Calgary, Alberta, Calgary, Canada; 5. Kaiser Permanente Mid-Atlantic States, Washington DC, USA; 6. University of California, San Diego, CA, USA; 
7. University of Washington, Seattle, WA, USA; 8. VA Connecticut Healthcare System, US Department of Veterans Affairs, West Haven, CT, USA

Figure 1: Annual trends in the prevalence of opportunistic 
infections at ART initiation, 2017-2021 

6.5%

4.7%
5.1% 5.1% 5.4%

0%
1%
2%
3%
4%
5%
6%
7%
8%
9%

2017 2018 2019 2020 2021

Pr
ev

al
en

ce
 o

f O
pp

or
tu

ni
st

ic
 

In
fe

ct
io

ns
 a

t A
RT

 In
iti

at
io

n

ACKNOWLEDGEMENTS
The content is solely the responsibility of the authors and does not necessarily represent the official views of the National Institutes of Health or the Centers 
for Disease Control and Prevention. This work was supported by National Institutes of Health grants U01AI069918, F31AI124794, F31DA037788, 
G12MD007583, K01AI093197, K01AI131895, K23EY013707, K24AI065298, K24AI118591, K24DA000432, KL2TR000421, N01CP01004, N02CP055504, 
N02CP91027, P30AI027757, P30AI027763, P30AI027767, P30AI036219, P30AI050409, P30AI050410, P30AI094189, P30AI110527, P30MH62246, 
R01AA016893, R01DA011602, R01DA012568, R01 AG053100, R24AI067039, U01AA013566, U01AA020790, U01AI038855, U01AI038858, 
U01AI068634, U01AI068636, U01AI069432, U01AI069434, U01DA03629, U01DA036935, U10EY008057, U10EY008052, U10EY008067, U01HL146192, 
U01HL146193, U01HL146194, U01HL146201, U01HL146202, U01HL146203, U01HL146204, U01HL146205, U01HL146208, U01HL146240, 
U01HL146241, U01HL146242, U01HL146245, U01HL146333, U24AA020794,U54MD007587, UL1RR024131, UL1TR000004, UL1TR000083, 
Z01CP010214 and Z01CP010176; contracts CDC-200-2006-18797 and CDC-200-2015-63931 from the Centers for Disease Control and Prevention, USA; 
contract 90047713 from the Agency for Healthcare Research and Quality, USA; contract 90051652 from the Health Resources and Services Administration, 
USA; grants CBR-86906, CBR-94036, HCP-97105 and TGF-96118 from the Canadian Institutes of Health Research, Canada; Ontario Ministry of Health 
and Long Term Care; and the Government of Alberta, Canada. Additional support was provided by the National Institute Of Allergy And Infectious Diseases 
(NIAID), National Cancer Institute (NCI), National Heart, Lung, and Blood Institute (NHLBI), Eunice Kennedy Shriver National Institute Of Child Health & 
Human Development (NICHD), National Human Genome Research Institute (NHGRI), National Institute for Mental Health (NIMH) and National Institute on 
Drug Abuse (NIDA), National Institute On Aging (NIA), National Institute Of Dental & Craniofacial Research (NIDCR), National Institute Of Neurological 
Disorders And Stroke (NINDS), National Institute Of Nursing Research (NINR), National Institute on Alcohol Abuse and Alcoholism (NIAAA), National 
Institute on Deafness and Other Communication Disorders (NIDCD), and National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK).  These 
data were collected by cancer registries participating in the National Program of Cancer Registries (NPCR) of the Centers for Disease Control and 
Prevention (CDC). This publication/presentation/grant proposal was made possible with help from the Johns Hopkins University Center for AIDS Research, 
an NIH funded program (P30AI094189), which is supported by the following NIH Co-Funding and Participating Institutes and Centers: NIAID, NCI, NICHD, 
NHLBI, NIDA, NIMH, NIA, FIC, NIGMS, NIDDK, and OAR.

Figure 2: Cumulative incidence (and shaded 95% confidence 
interval) of death in the first year after ART initiation

Characteristic
Crude PR 
(95% CI)

Adjusted PR 
(95% CI)

Age group (years)
18-30 Ref Ref
31-40 2.02 (1.47, 2.77) 2.17 (1.57, 3.00)
41-50 2.90 (2.11, 3.99) 3.05 (2.19, 4.26)
51-60 2.03 (1.43, 2.89) 2.20 (1.52, 3.19)
61-70 2.75 (1.84, 4.12) 3.24 (2.11, 4.98)
≥70 3.95 (2.33, 6.71) 4.86 (2.78, 5.81)

Sex
Male Ref Ref
Female 1.14 (0.87, 1.47) 0.91 (0.67, 1.24)

Race and ethnicity
Non-Hispanic White Ref Ref
Non-Hispanic Black 0.88 (0.70, 1.11) 0.97 (0.76, 1.25)
Hispanic 1.18 (0.88, 1.60) 1.27 (0.93, 1.73)
Non-Hispanic Other 0.99 (0.66, 1.43) 1.08 (0.73, 1.59)

HIV acquisition risk
MSM Ref Ref
Heterosexual 1.55 (1.20, 1.99) 1.36 (1.00, 1.83)
IDU 1.45 (0.83, 2.35) 1.16 (0.68, 1.97)
Other/missing 1.22 (0.96, 1.54) 1.19 (0.81, 1.74)

Bold indicates p<0.05. Adjusted model 1 includes all the variables in the table and contributing cohort.

Table 1: Crude and adjusted prevalence ratios (PR) and 
95% confidence intervals (95% CI) of OI at ART initiation

There was a 4.5-fold increase in the risk of death among 
those with vs. without an OI at ART initiation (HR=4.55 [95% 
CI 3.09, 7.10]). The risk was nearly 2-fold after adjustment 
for age, sex, race and ethnicity, HIV acquisition risk group, 
viral load, CD4 and cohort (aHR=1.85 [95% CI 1.03, 3.34]).

Bars indicate 95% confidence intervals.
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