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In The HIV Prevention Trials Network 061 study, 155
human immunodeficiency virus (HIV)–infected men report-
ed no prior HIV diagnosis; 83 of those men had HIV RNA
levels of <1000 copies/mL at enrollment. Antiretroviral drug
testing revealed that 65 of the 83 (78.3%) men were on anti-
retroviral treatment. Antiretroviral drug testing can help dis-
tinguish between newly diagnosed and previously diagnosed
HIV infection.
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Many human immunodeficiency virus (HIV) prevention and
surveillance studies focus on identifying individuals with newly
diagnosed HIV infection, and many prevention strategies
include increasing access to and uptake of HIV testing [1].
Identification of individuals with newly diagnosed HIV infec-
tion is usually based on information obtained directly from
study participants about prior HIV testing (self-report).
However, self-report may be unreliable. Because many HIV-
infected individuals are on antiretroviral (ARV) therapy, ARV
drug testing may be useful in addition to self-report for distin-
guishing between newly diagnosed and previously diagnosed
HIV infection.

In a recent study, retrospective ARV drug testing revealed
that some clinic patients who reported no knowledge of their
HIV status were on ARV treatment (ART) [2]. ARV drug
testing also revealed that some participants in HIV prevention
trials who reported that they were ARV drug-naive were on
ART [3, 4]. ARV drug testing also provides an objective mea-
sure of adherence to ARV drug regimens in clinical trials [5]. In
recent studies, ARV drug testing revealed that many partici-
pants who reported high levels of adherence to ARV regimens
for preexposure prophylaxis (PrEP) were not taking study
drugs [5].

We recently developed a low-cost ARV drug assay based on
high-resolution accurate mass spectroscopy that can be multi-
plexed to detect multiple classes of ARV drugs in a single as-
say [6]. We used this assay to test for the presence of ARV drugs
in samples from HIV-infected participants in a clinical trial
who reported no prior HIV diagnosis or ARV drug use.

METHODS

Study Cohort
Samples were obtained from the HIV Prevention Trials
Network (HPTN) 061 study, which evaluated the feasibility of a
multicomponent intervention to reduce HIV incidence among
black men who have sex with men (MSM) in the United States
(NCT 0095129, 2009–2011) [7]. Men were recruited from the
community or as sexual partners of index participants. Index
participants were HIV-uninfected men, HIV-infected men who
were aware of their infection but not in care (previously diag-
nosed), or HIV-infected men who reported no prior HIV diagno-
sis (characterized as newly diagnosed prior to this analysis) [7].
Enrollment of community-recruited participants was capped at
10 per site for HIV-infected men already in care or having
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unprotected anal intercourse with only HIV-infected partners.
Follow-up visits were conducted 6 and 12 months after enroll-
ment. Behavioral data, including HIV status, HIV testing
history, and use of ARV drugs, was collected using audio
computer-assisted self-interviews. HIV testing was performed
at study sites; results were confirmed at a central laboratory [7].

ARV Drug Testing
ARV drug testing was performed using stored plasma samples
from HIV-infected men who reported no prior HIV diagnosis
and had viral loads <1000 copies/mL. Testing was performed
using a qualitative assay that detects 15 ARV drugs, including
nonnucleoside reverse transcriptase inhibitors (NNRTIs),
nucleoside/nucleotide reverse transcriptase inhibitors (NRTIs),
and protease inhibitors (PIs; Supplementary Table 1) [6]. ARV
testing was performed retrospectively; test results were not re-
ported to study participants.

Statistical Analysis
The χ2 and Fisher exact tests were used to compare the diffe-
rence in proportions of ARV drug detection for categorical var-
iables in SAS software, version 9.2.

Ethical Considerations
Written informed consent was obtained for study participation.
The study was approved by institutional review boards at the
participating institutions.

RESULTS

HPTN 061 enrolled 1553 men; 185 (11.9%) were identified as
previously diagnosed at enrollment and 1368 (88.1%) reported
no prior HIV diagnosis (Figure 1). HIV testing was completed
for 1330 of the 1368 (97.2%) men who reported unknown HIV
status; 155 (11.7%) of those men were confirmed to be HIV in-
fected and were provisionally characterized as newly diagnosed.
None of the 155 men reported prior or current use of ARV
drugs. ARV drug testing was performed for 83 men who had
viral loads <1000 copies/mL (68 with <400 copies/mL; 15 with
400–1000 copies/mL, Figure 1).

Seventy-one of the 83 (85.5%) men who had ARV testing
(45.8% of 155 men initially characterized as newly diagnosed)
had at least 1 ARV drug detected at enrollment (Figure 1, Sup-
plementary Table 1). Detection of ARV drugs was more fre-
quent among men with viral loads <400 copies/mL than
among men with viral loads of 400–1000 copies/mL (63 of 68
[92.6%] vs 8 of 15 [53.3%], P = .0007). Among the 68 men with
viral loads <400 copies/mL, detection of ARV drugs was associ-
ated with older age (>30 years), the absence of a sexually trans-
mitted infection at enrollment, and lower household income
(Supplementary Table 2). However, when the analysis included

all 83 men with viral loads <1000 copies/mL, the only factor as-
sociated with ARV detection was older age.

In this study, detection of a PI and/or an NNRTI was consid-
ered to be indicative of ART. That pattern of drugs was detected
in samples from 65 men (41.9% of 155 men initially character-
ized as newly diagnosed; Supplementary Table 1); those men
were classified as being on ART at enrollment, and their enroll-
ment classification was changed from newly diagnosed to pre-
viously diagnosed. In some cases, unusual combinations of
drugs were detected (eg, 2 PIs other than ritonavir; 2 NNRTIs;
PI with an NNRTI; Supplementary Table 1). Samples from 6
other men had 1 or 2 NRTIs detected in the absence of a PI or
NNRTI. This suggested either incomplete adherence to an
ART regimen or non-ART drug use (eg, PrEP). Twelve men
did not have any ARV drugs detected.

Follow-up samples were available from 74 (89.2%) of the 83
men included in this substudy (10 from the 6-month visit; 64
from the 12-month visit); at least 1 ARV drug was detected in
45 (60.8%) of the 74 men with follow-up samples (Supplemen-
tary Table 1).

DISCUSSION

We used a qualitative, multidrug assay to identify black MSM
in HPTN 061 who were on ART, but reported that they were
unaware of their HIV status. ARV drugs were detected in 85.5%
of samples with viral loads <1000 copies/mL and 92.6% of
samples with viral loads <400 copies/mL; 65 of the 83 (78.3%)
samples tested contained ARV drugs consistent with ART.
Based on these data, 65 of the 155 (41.9%) men provisionally
classified as newly diagnosed were reclassified as previously di-
agnosed. Most of those individuals continued to use ARV
drugs after study enrollment. These results demonstrate that
self-report may be unreliable for identifying newly diagnosed
individuals. A variety of factors may influence the decision not
to disclose prior HIV diagnosis when one is being considered
for participation in a research study. In HPTN 061, study en-
rollment was capped for men with a prior HIV diagnosis who
were already in care or reported only having unprotected anal
intercourse with HIV-infected partners [7]. Therefore, some
men may have chosen not to disclose their HIV status in order
to be eligible for the study. Motivations to enroll in a research
study are likely to vary considerably, based on the type of study,
study population, incentives provided for participation, study in-
terventions, improved access to clinical care, and other factors.
An individual may also chose not to disclose his or her HIV in-
fection status out of concern that this information will be shared
with people other than the study staff (eg, sexual or network
partners) and/or due to fear of stigma and discrimination.

ARV drugs are also used for PrEP or postexposure prophy-
laxis (PEP) [8, 9]; some individuals may continue to take a
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PrEP or PEP regimen after they become HIV infected, if they
are not aware of their infection. ARV drugs are also used rec-
reationally in some settings [10]. Therefore, some individuals
who are taking ARV drugs may not be aware that they are in-
fected. For this reason, it is important to consider the type of
ARV drugs detected, to distinguish ART from other types of
ARV drug use.

It is also important to note that many individuals who know
they are infected may not be on ART. Therefore, ARV drug

testing will only detect a subset of individuals with previously
diagnosed HIV infection. Also, viral suppression may not be a
reliable surrogate marker for ART. In HPTN 061, 12 of the 83
(14.5%) men with viral loads <1000 copies/mL who reported
no prior diagnosis did not have ARV drugs detected (likely elite
controllers); those men may not have known that they were
HIV infected. Unusual drug combinations were observed in
samples from some men in HPTN 061 (eg, multiple PIs, a PI
with an NNRTI). This does not appear to be an artifact of the

Figure 1. Selection of study participants for antiretroviral (ARV) drug screening in HPTN 061. aIncludes 150 men who reported a prior diagnosis of
human immunodeficiency virus (HIV) and 24 men who were identified as HIV infected in the HPTN 061 study (from review of public records or HIV testing).
Eleven of these men reported ARV drug use. bHIV infection was identified retrospectively for these 8 men (based on retrospective testing performed at the
HPTN Network Laboratory); they were not included in the ARV study. cMen were not included in the ARV study if they had a viral load >1000 copies/mL at
enrollment or if viral load data were not available from the enrollment visit. dThese men had a pattern of ARV drugs detected that was consistent with
ARV treatment. The classification for these men was changed from newly diagnosed (provisional) to previously diagnosed based on ARV drug test results.
eThe classification for these men was not changed; their final classification was newly diagnosed. Abbreviations: ART, antiretroviral therapy; ARV, antire-
troviral; c/mL, copies per milliliter; HIV, human immunodeficiency virus.
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test method, as these combinations of drugs were not detected
in >400 samples from other cohorts when the same method
was used for ARV testing [6, 11].

Our findings demonstrate the importance of using an objec-
tive, biomedical measure in addition to self-report to distin-
guish between previously diagnosed and newly diagnosed HIV
infections. Further studies are needed to understand why some
participants may choose not to disclose their HIV status when
enrolling in clinical trials. ARV drug testing may also be useful
in surveillance studies and other studies assessing the frequency
of undiagnosed HIV infection. The availability of a low-cost
multidrug assay may facilitate ARV drug testing for these appli-
cations and for monitoring adherence to ARV drug regimens
in research studies and HIV care settings.

Supplementary Data

Supplementary materials are available at Clinical Infectious Diseases online
(http://cid.oxfordjournals.org/). Supplementary materials consist of data
provided by the author that are published to benefit the reader. The posted
materials are not copyedited. The contents of all supplementary data are the
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