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Abstract

We used antiretroviral (ARV) drug testing to evaluate the accuracy of self-reported data for HIV status and antiretroviral
treatment (ART) among people who inject drugs enrolled in an HIV prevention trial. ARV drugs were detected in enrollment
samples from 72/482 =14.9% HIV-infected participants (39/52=75.0% who reported being on ART; 33/430=7.7% who
reported not being on ART). Overall, 213/482 =44.2% participants indicated that they were not aware of their HIV-positive
status prior to study entry; of those, 30 had ARV drugs detected at enrollment, including 15 who also had ARV drugs detected
at the screening visit. These participants were likely aware of their HIV-positive status at study entry but did not report this
to study staff. This study shows that self-reported data on HIV testing history and ART may not be accurate and that ARV
drug testing can help identify persons who are aware of their HIV-positive status and are on ART.
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Introduction

People who inject drugs (PWID) are at high risk of HIV
infection, since sharing contaminated needles and other
injection equipment provides a direct route for HIV trans-
mission. Poor access to health services, social stigma, and
criminalization also contribute to the high risk of HIV
infection among PWID [1]. HIV prevalence among PWID
is more than 20 times that of the general population [1-3].
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Among an estimated 15.6 million PWID globally, approxi-
mately 17.8% are estimated to be living with HIV [2]. Reli-
able estimates of the number of PWID who are aware of
their HIV status and are on antiretroviral treatment (ART),
as well as the proportion of HIV-infected PWID who are
unaware of their HIV status, are needed to optimize strate-
gies for HIV prevention and treatment among PWID.

Most studies rely on self-reported data to estimate the
proportion of HIV-infected people who are aware of their
HIV status and are on treatment, and to identify individu-
als who are newly diagnosed [4-6]. However, self-reported
data for HIV status and ART in clinical and research set-
tings can be unreliable [7-14]. As with other risk groups,
HIV-infected PWID may choose not to report a prior HIV
diagnosis or that they are on ART for several reasons (e.g.,
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concerns that this information might be shared, or exclusion
from a research study that does not enroll those who are pre-
viously diagnosed or on ART). Also, some people may not
understand or may misinterpret questions about HIV testing
and care.

Antiretroviral (ARV) drug testing can be used to obtain
more accurate estimates of the prevalence of ART [8, 9,
15, 16] and to evaluate the accuracy of self-reported data
on HIV testing history and ARV drug use (by identifying
those who are on ART, but do not report being aware of
their HIV-positive status [9—14] or do not report being on
ART [7-9]). ARV drug testing can also be used to identify
individuals who report that they are on ART, but do not
have ARV drugs in their study samples, indicating issues
with medication adherence [9, 17]. In this study, we used
ARV drug testing to evaluate the accuracy of self-reported
data on HIV testing history and ART obtained in a multi-
national trial that evaluated use of an integrated interven-
tion to reduce HIV transmission from HIV-infected PWID
to their injection partners (HIV Prevention Trials Network
[HPTN] 074) [18, 19].

Methods
Study Cohort

HPTN 074 (NCT02935296) was a randomized, controlled
clinical trial conducted at three study sites (Jakarta, Indo-
nesia; Kyiv, Ukraine; Thai Nguyen, Vietnam; enrollment:
2015-2016). The study enrolled HIV-infected PWID (index
participants) and their HIV-uninfected injection partners
(ages 18-60 years old; men and women) [18, 19]. In HPTN
074, active injection drug use was initially defined as self-
report of injecting drugs >?2 times per week for the previous
3 months and self-identification of the anatomical location
of the most recent injection site, with confirmation by study
staff. Eight months after the study started, the definition
of active drug use was updated to self-report of injecting
drugs > 12 times in the past 3 months and at least six times
in the past month and the participant had to be considered
a PWID according to study staff. Eligibility criteria for
index participants included: active injection drug use; viral
load > 1000 copies/mL and CD4 cell count > 50 cells/mm?
at the screening visit; and the ability to identify and enroll
at least one HIV-uninfected drug injection partner. Index
participants in the intervention arm received counselling and
systems navigation with facilitated referral for ART and sub-
stance use treatment [19]; participants in the control arm
received standard-of-care services for HIV and substance
use treatment. This report includes analysis of samples and
data collected from index participants at HPTN 074 enroll-
ment (baseline data); a subset of participants had additional
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testing performed using samples collected at the screening
visit.

Participants were tested for HIV infection at the screening
visit; this occurred a median of 26 days prior to the enroll-
ment visit (range 1-69 days) for the HIV-infected index
participants included in this report. At the enrollment visit,
index participants had face-to-face interviews with study
staff. Participants were asked, “Prior to participating in this
study, did you ever have an HIV test?” If they answered
“No”, no further questions were asked about HIV status.
If they answered “Yes”, they were also asked, “How many
times have you had an HIV test in your lifetime?”, “When
was your most recent HIV test?”, and “What was the result
of that test?” Participants were also asked about prior and
current ART. Current ART did not exclude participants from
enrolling in the study. The study aimed to enroll at least 50%
of the index participants who were ART-naive at study entry
(based on self-report); this was not disclosed to participants
during recruitment.

Laboratory Testing

HIV testing, HIV viral load testing, and CD4 cell count
testing were performed at study sites using locally-avail-
able tests. With the exception of CD4 cell count data, all
laboratory data analyzed in this report were from testing
performed retrospectively at the HPTN Laboratory Center
(Baltimore, MD). HIV viral load testing was performed with
the RealTime HIV-1 Viral Load Assay (Abbott Molecular,
Abbott Park, IL; lower limit of quantification of 40 cop-
ies/mL). ARV drug testing was performed using samples
collected at the enrollment visit for all index participants;
ARV drug testing was also performed using samples col-
lected at the screening visit for a subset of index participants.
This testing was performed using a qualitative assay based
on high-performance liquid chromatography coupled with
high-resolution, accurate-mass mass spectrometry [20]. The
assay detects 20 ARV drugs (three non-nucleoside reverse
transcriptase inhibitors [NNRTIs], six nucleoside/nucleo-
tide reverse transcriptase inhibitors [NRTIs], nine protease
inhibitors [PIs], and raltegravir and maraviroc). The limit
of detection for the assay is 2 or 20 ng/mL depending on
the drug [15, 20, 21]. Based on the lower limits of detec-
tion of the assay and the clearance kinetics of ARV drugs
in the assay, NNRTIs should be detected for approximately
1 week after the last dose and NRTIs should be detected for
2-3 days after the last dose. Testing was repeated if unusual
combinations of ARV drugs were detected. ART regimens
recommended in Indonesia, Ukraine, and Vietnam at the
time of the study included an NNRTI or PI with two NRTIs.
In this study, participants were considered to be on ART if
an NNRTI or PI was detected, with or without NRTIs.
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Statistical Analysis

The Chi square test was used to compare the frequency of
ARV drug detection among participants who did or did
not report that they were on ART. Chi square and Fisher’s
exact tests were used to evaluate associations between cat-
egorical variables in those groups; two-sample t-tests were
used to assess associations with continuous variables. The
mid-p McNemar’s test was used to compare the proportion
of participants who were classified as newly diagnosed by
self-report only and the proportion of participants who were
classified as newly diagnosed by self-report combined with
ARV drug testing.

Ethical Considerations

Written informed consent was obtained from all participants
enrolled in HPTN 074. The study was approved by institu-
tional review boards and ethics committees at each partici-
pating institution.

Results
Analysis of ARV Drug Use

HPTN 074 enrolled 502 HIV-infected PWID. ARV drug
testing was performed using enrollment samples from 482
(96.0%) of the 502 participants (20 did not have a sample
available for testing); the 482 participants included 52 who
reported that they were on ART at enrollment and 430 who
reported that they were not on ART at enrollment. ARV
drugs were detected in 72 (14.9%) of the 482 samples
(18.3% in Indonesia; 5.1% in Ukraine; 22.0% in Vietnam).
This included 39 (75.0%) of the participants who reported
that they were on ART (Fig. 1a) and 33 (7.7%) of the par-
ticipants who reported that they were not on ART (Fig. 1b,
p<0.0001). Overall, almost one half of those with ARV
drugs detected (33/72 [45.8%]) did not report that they were
on ART.

The patterns of drugs detected were consistent with ART
and were similar among those who did versus did not report
being on treatment. Among those who reported being on
ART, an NNRTI or boosted PI with one or two NRTIs was
detected in 34 (87.2%) of the 39 cases; the other cases had
an NNRTI alone (n=4) or the unusual combination of two
NNRTIs with one NRTI (n=1). Among those who did not
report being on ART, an NNRTT or boosted PI with one or
two NRTIs was detected in 23 (69.7%) of the 33 cases; the
other cases had an NNRTI alone (n=28); a boosted-PI alone
(n=1), or the unusual combination of two NNRTIs with one
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Fig.1 Antiretroviral drugs detected in samples from HIV-infected
participants. The figure shows the number and percentage of partic-
ipants who had antiretroviral (ARV) drugs detected in samples col-
lected at study enrollment. Results are shown for each study site and
for the three sites combined (Total). a Results obtained for partici-
pants who reported that they were on antiretroviral treatment (ART).
b Results obtained for participants who did not report that they were
on ART. ¢ Results obtained for participants who did not report having
a positive HIV test prior to study entry

NRTI (n=1). The mean viral load was also similar among
those who had ARV drugs detected who did versus did not
report being on treatment (Table 1).

We compared demographic and other characteristics in
two groups of participants who had ARV drugs detected:
the 39 participants who reported that they were on ART and
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Table 1 Factors associated with

. . . . Variables Reported being on ART
reporting being on antiretroviral
treatment among the Total (N=72) Yes (N=39) No (N=33) p value®
participants with antiretroviral
drugs detected Mean (SD) HIV RNA, log,, copies/mL 72 3.40 (1.04) 3.28 (1.16) 0.63

Mean (SD) CD4 cell count, cells/mm> 72 2.50 (2.32) 3.02 (1.80) 0.30

Study site 0.012
Indonesia 22 17 (77.3%) 5(22.7%)
Ukraine 9 2(22.2%) 7 (77.8%)
Vietnam 41 20 (48.8%) 21 (51.2%)

Sex 1.00
Male 68 37 (54.4%) 31 (45.6%)

Female 4 2 (50.0%) 2 (50.0%)

Age 0.05
18-29 7 5(71.4%) 2 (28.6%)

30-39 51 23 (45.1%) 28 (54.9%)
40-60 14 11 (78.6%) 3 (21.4%)

Education 0.003
No education or primary school 9 7 (77.8%) 2 (22.2%)

Some or completed secondary school 39 14 (35.9%) 25 (64.1%)
Higher education® 24 18 (75.0%) 6 (25.0%)

Marital status 0.98
Married/Have partner but not married 37 20 (54.1%) 17 (45.9%)
Single/Divorced/Separated/Widowed 35 19 (54.3%) 16 (45.7%)

Employment 0.84
Employed full-time 20 10 (50.0%) 10 (50.0%)
Employed part-time 21 11 (52.4%) 10 (47.6%)
Unemployed/retired 31 18 (58.1%) 13 (41.9%)

Hazardous alcohol use® 0.61
Yes 15 9 (60.0%) 6 (40.0%)

No 57 30 (52.6%) 27 (47.4%)

Injected amphetamines 0.09
Yes 3 0(0%) 3 (100%)

No 69 39 (56.5%) 30 (43.5%)

Non-injection drug use: opiates 1.00
Yes 8 4 (50.0%) 4 (50.0%)

No 64 35 (54.7%) 29 (45.3%)

Non-injection drug use: stimulants 0.15
(cocaine, methamphetamines)

Yes 26 17 (65.4%) 9 (34.6%)
No 46 22 (47.8%) 24 (52.2%)

Ever participated in medication assisted 1.00
treatment for substance use
Yes 62 34 (54.8%) 28 (45.2%)

No 10 5 (50.0%) 5 (50.0%)

Number of sexual partners® 0.68
0 37 22 (59.5%) 15 (40.5%)

1 29 14 (48.3%) 15 (51.7%)
>2 6 3 (50.0%) 3 (50.0%)

Number of injection partners® 0.09

1 4 0(0%) 4 (100%)
2-4 55 31 (56.4%) 24 (43.6%)
>5 13 8 (61.5%) 5 (38.5%)

Jail/Prison?
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Table 1 (continued) Variables Reported being on ART
Total (N=72) Yes (N=239) No (N=33) p value®
Yes 4 3 (75.0%) 1(25.0%) 0.62
No 68 36 (52.9%) 32 (47.1%)

ARYV antiretroviral, N number, SD standard deviation

4Chi square and Fisher’s exact tests were used to evaluate associations between categorical variables; two-
sample t-tests were used to assess associations with continuous variables. p values <0.05 are considered

significant (bolded)

PHigher education indicates some or completed technical training or college/university

“Hazardous alcohol use was determined as an AUDIT-C score of >4 among males and > 3 among females

dAssessed for the period 1 month prior to study enrollment

¢Assessed for the period 3 months prior to study enrollment

the 33 participants who reported that they were not on ART
(Table 1). The proportion of participants who reported that
they were on ART differed by study site and educational
level.

Accuracy of Self-reported Data on HIV Testing
History

We next used the results from ARV drug testing to ana-
lyze the accuracy of self-reported data on prior HIV test-
ing. Among the 482 participants included in this report, 269
(55.8%) indicated that they were aware of their HIV-positive
status prior to study entry (i.e., they reported that their last
HIV test prior to study entry was positive). Self-reported
data from the remaining 213 participants indicated that they
were not aware of their HIV-positive status prior to study
entry (36 reported that their last HIV test was negative, 26
reported that they did not know the result of their last HIV
test, and 151 reported that they never had an HIV test prior
to participating in the study).

We compared ARV test results to self-reported data to
identify participants who were on ART (and therefore aware
that they were HIV infected), but did not report having a
prior HIV diagnosis to study staff. Among the 213 partici-
pants who did not report having a positive HIV test prior
to study entry, 30 (14.1%) had ARV drugs detected at the
enrollment visit (Fig. 1¢). To assess whether these partici-
pants were aware of their HIV status prior to study partici-
pation (before the screening visit), we tested the screening
samples from these 30 participants for the presence of ARV
drugs; 15 of the 30 participants had ARV drugs detected at
the screening visit. This indicates that at least half of the
30 participants were aware of their HIV-positive status at
screening, but did not report this to study staff.

In research studies, participants who test positive for HIV
infection at study entry and do not report a prior diagno-
sis are usually classified as newly diagnosed; these people
would not be expected to be on ART at study entry. In this

study, the proportion of persons classified as newly diag-
nosed by self-report only was higher than the proportion of
persons classified as newly diagnosed based on self-report
plus ARV drug testing (213/482 [44.2%] versus 183/482
[38.0%], p<0.001, Fig. 2). A significant difference between
the proportion of individuals classified as newly diagnosed
based on self-report alone versus self-report plus ARV drug
testing was observed in Indonesia and Vietnam, but not in
Ukraine (Fig. 2).

Discussion

This study assessed the accuracy of self-reported HIV sta-
tus in a clinical trial of PWID in Eastern Europe and Asia.
The study has several key findings. First, almost half of the
participants with ARV drugs detected did not report that
they were on ART. Second, 25% of the participants who
reported that they were on ART had no ARV drugs detected.
Most of the participants who had drugs detected were on
NNRTI-based ART. Because NNRTIs have relatively long
half-lives, participants who did not have ARV drugs detected
were most likely not on ART, or were on ART but had not
taken their medication for a week or more. Third, 8% of par-
ticipants who reported that they were not on ART had ARV
drugs detected. Fourth, 14% of the participants who did not
report having a positive HIV test prior to study entry were
taking ARV drugs at the time of study enrollment, indicat-
ing that they were likely aware of their HIV-positive status.

ARV drugs are used for indications other than treatment
of HIV infection (e.g., pre-exposure prophylaxis [PrEP] or
treatment of hepatitis); in addition, some people use ARV
drugs off-label for recreational purposes [22, 23]. In this
study, most of the participants with ARV drugs detected
had an NNRTI or boosted PI detected with two NRTIs,
which indicates that they were on ART. Some participants
had an NNRTT or boosted PI detected alone or with one
NRTI; this pattern of ARV drugs is also consistent with
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Fig.2 Proportion of participants classified as newly diagnosed by
self-report only versus self-report plus antiretroviral drug testing.
Study participants who test positive for HIV infection can be classi-
fied as newly diagnosed based on self-report only (e.g., if they do not
report having a prior positive HIV test) or based on both self-report
and antiretroviral (ARV) drug testing (e.g., if they do not report hav-

ART, since NRTIs have shorter half-lives than NNRTIs and
PIs and may not be detected, especially if adherence to an
ART regimen is suboptimal. In HPTN 074, all index par-
ticipants were required to have a viral load > 1000 copies/
mL at the screening visit and few were virally suppressed at
the enrollment visit. Most likely, these people with detect-
able ARV drugs were not adherent to their ART regimen,
or were failing ART due to HIV drug resistance. None of
the participants appeared to be taking ARV drugs for PrEP
or hepatitis treatment, which might be seen in persons who
were HIV infected, but not aware of their status.

In HPTN 074, the proportion of PWID with ARV drugs
detected (14.9%) was lower than the prevalence of ART
reported in other studies of HIV-infected PWID in these
regions [24, 25]. This may reflect the design of the HPTN
074 study, which only enrolled those with viral loads > 1,000
copies/mL at screening and included efforts to recruit HIV-
infected PWID who were not on ART. For these reasons,
the proportion of PWID with ARV drugs detected in the
HPTN 074 cohort should be lower than the prevalence of
ART among the general population of HIV-infected PWID
at the HPTN 074 study sites. Previous studies have used
ARV drug testing to determine if participants with low or
undetectable HIV viral loads were on ART; those studies
reported higher frequencies of undisclosed ART than what
we observed in the HPTN 074 cohort where participants
were not virally suppressed [10, 12, 13].

In HPTN 074, we were not able to determine why some
participants did not disclose their prior HIV testing history
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ing a prior positive HIV test and also do not have ARV drugs detected
in study samples). The figure compares the portion of HPTN 074 par-
ticipants classified as newly diagnosed using these two approaches
using the mid-p McNemar’s test; p<0.05 is considered significant.
Results are shown for each study site and for the three sites combined
(Total)

or that they were on ART. Participants may have been con-
cerned about social harms if their injection partners or others
became aware that they knew they were HIV infected before
joining the study. It is also possible that some participants
misunderstood questions during the interview. In HPTN 074,
most of the participants who had ARV drugs detected and
did not report having a prior positive HIV test or that they
were on ART were from Vietnam. Participants from Viet-
nam had less education than the participants from the other
study sites. In the HPTN 074 cohort, only 28% of those from
Vietnam had completed secondary school or higher educa-
tion compared to 82% in Indonesia and 92% in Ukraine [18].
Educational level may have influenced participants’ ability
to understand questions asked about HIV testing history
and ART. A previous study among PWID in Thai Nguyen,
Vietnam showed that HIV knowledge was higher among
those with greater levels of education [26]. Among those
with ARV drugs detected in this study, those who reported
being on ART had a higher education than those who did
not disclose ART.

Conclusions

Accurate information on ARV drug use and knowledge of
HIV status is needed to optimize delivery of HIV preven-
tion and treatment services, and for the design and inter-
pretation of clinical trials and cohort studies. ARV drug
testing provides an objective, direct measure of ARV drug
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use, and can be combined with data from self-report to
obtain more accurate information on HIV status and ART.
In this study, nearly half of the HIV-infected participants
who had ARV drugs detected at enrollment did not report
being on ART, and one quarter of the participants who did
report being on ART did not have ARV drugs detected.
ARV drugs were also detected in some participants who
did not report having had a positive HIV test prior to join-
ing the study. The accuracy of self-reported data on ARV
drug use and knowledge of HIV status may vary in differ-
ent populations and risk groups, and may also be impacted
by factors such as study enrolment criteria. Therefore, it is
important to interpret results from ARV drug testing in the
context of the study population and other factors.
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