
References
1. Stein J, Storcksdieck Genannt Bonsmann M, Streeck H. Barriers to HIV Cure. HLA. 2016;88(4):155-63. PubMed

PMID: 27620852.

2. Delagreverie HM, Delaugerre C, Lewin SR, Deeks SG, Li JZ. Ongoing Clinical Trials of Human Immunodeficiency

Virus Latency-Reversing and Immunomodulatory Agents. Open Forum Infect Dis. 2016;3(4):ofw189. PubMed PMID:

27757411

3. Spivak AM, Planelles V. HIV-1 Eradication: Early Trials (and Tribulations). Trends Mol Med. 2016;22(1):10-27.

PubMed PMID: 26691297.

4. Cillo AR, Mellors JW. Which therapeutic strategy will achieve a cure for HIV-1? Curr Opin Virol. 2016;18:14-9.

PubMed PMID: 26985878.

5. Rasmussen TA, Tolstrup M, Sogaard OS. Reversal of Latency as Part of a Cure for HIV-1. Trends Microbiol.

2016;24(2):90-7. PubMed PMID: 26690612.

6. Pantaleo G, Levy Y. Therapeutic vaccines and immunological intervention in HIV infection: a paradigm change.

Curr Opin HIV AIDS. 2016;11(6):576-84.PMID: 27607591.

7. Stephenson KE, Barouch DH. Broadly Neutralizing Antibodies for HIV Eradication. Curr HIV/AIDS Rep.

2016;13(1):31-7. PubMed PMID: 26841901

8. Hutter G. Stem cell transplantation in strategies for curing HIV/AIDS. AIDS Res Ther. 2016;13(1):31. PubMed

PMID: 27625700.

9. Dey R, Pillai B. Cell-based gene therapy against HIV. Gene Ther. 2015;22(11):851-5. PubMed PMID: 26079406.

10. Massanella M, Richman DD. Measuring the latent reservoir in vivo. J Clin Invest. 2016;126(2):464-72. PubMed

PMID: 26829625; PubMed Central PMCID: PMCPMC4731179.

11. Azzoni L, Foulkes AS, Papasavvas E, Mexas AM, Lynn KM, Mounzer K, et al. Pegylated Interferon-alpha2A mono-

therapy results in suppression of HIV-1 replication and decreased cell-associated HIV DNA integration. J Infect Dis.

2012. Epub 2012/10/30. PubMed PMID: 23105144.

12. Bruner KM, Wang Z, Simonetti FR, Bender AM, Kwon KJ, Sengupta S, Fray EJ, Beg SA, Antar AAR, Jenike KM,

Bertagnolli LN, Capoferri AA, Kufera JT, Timmons A, Nobles C, Gregg J, Wada N, Ho YC, Zhang H, Margolick JB,

Blankson JN, Deeks SG, Bushman FD, Siliciano JD, Laird GM, Siliciano RF. A quantitative approach for measuring the

reservoir of latent HIV-1 proviruses. Nature. 2019 Feb;566(7742):120-125. Epub 2019 Jan 30. PMID: 30700913

13. Wu G, Swanson M, Talla A, Graham D, Strizki J, Gorman D, Barnard RJ, Blair W, Søgaard OS, Tolstrup M,

Østergaard L, Rasmussen TA, Sekaly RP, Archin NM, Margolis DM, Hazuda DJ, Howell BJ. HDAC inhibition induces

HIV-1 protein and enables immune-based clearance following latency reversal. JCI Insight. 2017 Aug 17;2(16) PMID:

28814661

14. Papasavvas E, Azzoni L, Kossenkov AV, Dawany N, Morales KH, Fair M, Ross BN, Lynn K, Mackiewicz A,

Mounzer K, Tebas P, Jacobson JM, Kostman JR, Showe L, Montaner LJ. NK Response Correlates with HIV Decrease

in Pegylated IFN-α2a-Treated Antiretroviral Therapy-Suppressed Subjects. J Immunol. 2019 Aug 1;203(3):705-717.

PMID: 31253727

Introduction.
HIV eradication and/or functional cure
approaches require strategies aimed at reducing
or eliminating latent HIV reservoirs located in all
body sites (1). To this end, a number of
strategies have been tested (2-4), ranging from
Latency Reversing Agents (LARs, 5) to
immunological approaches (6,7), stem cell
transplantation (8) and genetic engineering (9) ,
with very limited success. In addition, the issue
of what assay best measures the real size of the
latent HIV reservoir remains open (10). Data
from our prior studies (11) support that
administration of pegylated interferon alpha
results in viral suppression and reduction in
integrated proviral HIV DNA in ART-suppressed
subjects undergoing analytical ART interruption
(ATI). We explored the relationships between
HIV latent reservoir measurements and viral
control off ART, with or without immunotherapy,
in a subset of participants enrolled in the BEAT-
HIV study (NCT02227277)

1. Origin of the study population: the BEAT-HIV study

Methods
13 individuals randomized to arm 1 of
NCT02227277 (HIV VL < 50 copies/ml on ART,
CD4 count > 450/μl) receiving 1 μg/kg of peg-
IFNα-2b (Pegintron, Merck, Inc.) for 20 weeks,
interrupting ART at week 4 and resuming it upon
reaching VL > 50 copies/μl, or at week 20.

P24 SIMOA (iP24) was measured in CD4+ T
cells cultured for 16-hour with medium or
PMA/Ionomycin using single-molecule array
(SIMOA, 13).

IPDA. Intact, 5’ defective, 3’ defective and total
proviral DNA were measured by Accelevir, Inc.
on CD4+ T cells.

Integrated HIV proviral DNA was assessed
using Alu-gag RT-PCR on CD4+ T cells. Time to
viremia: days to first VL > 50 copies/ml off ART.

HIV-specific responses:
a) T cells: 6-hour cultures of PBMC with 15-mer

gag peptides
b) NK cells: 4-hour co-cultures with anti- HIV

sera with gp120-coated CEM NKres targets
(ADCC surrogate).

Multicolor flow cytometry was used to assess
HIV-specific degranulation cytokine production.

Statistical analysis. Associations between
variables were tested with Pearson or Spearman
tests, and/or linear regression models.

Conclusions
We analyzed a group of HIV-infected
individuals undergoing a period of ART
interruption and peg-IFN-α2b
monotherapy.
• Our data indicate that the baseline, pre-

treatment amount of inducible HIV-1
p24 is associated with the time to viral
control.

• Individuals with low inducible p24
experienced viremia earlier, suggesting
that immune mechanisms triggered by
p24 expression may be involved, and
may be enhanced by peg-IFN-α2b,
leading to increased viral control over
time.

• The involvement of immune effectors,
observed in our previous studies (14),
is supported by the detected
relationship between baseline inducible
p24 or intact proviral DNA with antigen
specific T cell responses and NK cell-
dependent ADCC-related activity..
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2. Association of baseline (on ART) inducible HIV p24 

production viral suppression
Baseline (week 0) inducible HIV p24 was positively associated with time
to viremia and the first viral load detected during peg-IFN-α
monotherapy. A positive association was also observed between the
change (endpoint-baseline) in intact (p=0.048) or total (p= 0.007)
provirus (IPDA) and the first detected VL. Other baseline PCR-based
viral measures were not associated with time to viremia or first VL
measured.

3. Association of baseline (on ART) viral measures with 

immune parameters
Baseline inducible HIV p24 and intact proviral DNA were associated
(p<0.05) with T cell responses to HIV Gag peptides and NK cell
gp120/Ab-dependent expression of intracellular cytokines (ADCC
surrogate). in a subset of 8 participants

4. Associations between reservoir measures

13 of the 18 participants enrolled
in arm 1 of NCT02227277 (BEAT-
HIV study) with available
cryopreserved PBMC were
assessed. All individuals analyzed
became viremic during ART
interruption (monotherapy with
peg-IFN-α2b), and were assessed
for correlates to viral measures
(see section 2)

Subset analysis for 
viral control (n=13)

As anticipated, we
observed a number of
significant correlations
between proviral DNA
measures across time
points and study arms.
However, we did not
detect any significant
correlation between
time to viremia and
baseline IPDA or
integrated DNA.

Cell type Stimulation Var. 1 Var. 2 Spearman r P 

T cells HIV Gag 15-mer

i-p24
(SIMOA)

CD4+/Memory/CD107a+ Perf+ -0.7563 0.0414
CD8+/Memory/CD107a/TNFa -0.9027 0.0054
CD8+/Memory/CD107a+ TNFa+ -0.7483 0.0429

Intact
Provirus
(IPDA)

CD8+/Memory/CD107a/HLA-DR 0.7568 0.0351
CD8+/Memory/CD107a/MIP-1b -0.8649 0.022
CD8+/Memory/CD107a+ MIP+ -0.7357 0.05
CD8+/Memory/HLA-DR 0.75 0.0399
CD8+/Memory/Ki67 0.9459 0.003
CD8+/Memory/MIP-1b -0.7702 0.0375

NK cells anti-HIV Ab + gp120-
coated CEM

i-p24
(SIMOA)

CD57+/CD107a+/CD107a+IFNg+ -0.8571 0.0107
CD57-/CD107a+/CD107a+ MIPb+ 0.8383 0.0131
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