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Abstract

The AIDS Clinical Trials Group (ACTG) A5345 study included an intensively monitored antiretroviral pause
(IMAP), during which a cohort of participants temporarily stopped antiretroviral treatment during chronic HIV
infection. We surveyed participant perceptions and understanding of A5345 using a cross-sectional socio-
behavioral questionnaire. Participants completed the baseline questionnaire either before or after initiating the
study’s IMAP. Questionnaire responses were linked to existing demographic data. Quantitative responses were
analyzed overall and stratified by IMAP status. Open-ended responses were analyzed using conventional
content analysis. Thirty-two participants completed the baseline sociobehavioral questionnaire. Half (n = 16)
completed it before (i.e., pre-IMAP initiation group) and half (n = 16) after IMAP initiation (i.e., post-IMAP
initiation group). Eight pre-IMAP initiation respondents (50%) and 11 post-IMAP respondents (69%) responded
‘‘yes’’ when asked if they perceived any direct benefits from participating in A5345. Perceived societal-level
benefits included furthering HIV cure-related research and helping the HIV community. Perceived personal-
level benefits included the opportunity to learn about the body’s response to IMAP and financial compensation.
The majority of respondents—13 from each group (81% of each)—reported risks from participation, for
example, viral load becoming detectable. A5345 participants perceived both societal- and personal-level
benefits of study participation. While the majority of survey respondents perceived participatory risks, nearly
one in five did not. Key messages pertaining to study-related risks and benefits may need to be clarified or
reiterated periodically throughout follow-up in HIV cure-related studies with IMAPs.
Clinical Trail Registration Number: NCT03001128.

Keywords: persons living with HIV, HIV cure-related research, intensively monitored antiretroviral pause,
analytical treatment interruption, social sciences, behavioral sciences

1UNC Gillings School of Global Public Health, Chapel Hill, North Carolina, USA.
2AIDS Clinical Trials Group (ACTG) Community Scientific Sub-Committee, Baltimore, Maryland, USA.
3Institute of Global Health and Infectious Diseases (IGHID), University of North Carolina at Chapel Hill, Chapel Hill, North

Carolina, USA.
4Social & Scientific Systems, a DLH Company, Silver Spring, Maryland, USA.
5Center for AIDS Research (CFAR), School of Medicine, University of North Carolina at Chapel Hill, Chapel Hill, North Carolina, USA.
6Department of Psychology, University of Washington, Seattle, Washington, USA.
7Department of Global Health and Gender, Women, and Sexuality Studies, University of Washington, Seattle, Washington, USA.
8Johns Hopkins Berman Institute for Bioethics, Baltimore, Maryland, USA.
9Department of Social Medicine, Population and Public Health, Center for Healthy Communities, University of California, Riverside

School of Medicine, Riverside, California, USA.
10Division of Prevention Sciences, Center for AIDS Prevention Studies (CAPS), University of California, San Francisco, San Francisco,

California, USA.
11Division of HIV, Infectious Diseases and Global Medicine, University of California, San Francisco, San Francisco, California, USA.
12National Institute of Health (NIH) Division of AIDS (DAIDS), Bethesda, Maryland, USA.
13Massachusetts General Hospital, Boston, Massachusetts, USA.
14Division of Infectious Diseases and Global Health, University of California, San Diego, California, USA.
15Brigham and Women’s Hospital, Harvard Medical School, Boston, Massachusetts, USA.

AIDS RESEARCH AND HUMAN RETROVIRUSES
Volume 37, Number 6, 2021
ª Mary Ann Liebert, Inc.
DOI: 10.1089/aid.2020.0222

489



Introduction

One goal of HIV cure-related research is to identify
predictors and interventions associated with sustained

suppression of HIV in the absence of antiretroviral therapy
(ART).1,2 Intensively monitored antiretroviral pauses (IM-
APs) involve stopping ART and then restarting treatment
when virus rebounds, whereas analytical treatment interrup-
tions (ATIs) typically have a defined period of treatment
interruption to assess viral load set point. IMAPs are used to
identify biomarkers associated with viral rebound in persons
living with HIV (PLWH).2–5

IMAPs involve the close monitoring of PLWH as they
discontinue (and later reinitiate) ART according to pre-
specified criteria.6 While IMAPs do not offer therapeutic
benefit to participants and confer some risks to them and their
sexual partners,5,7 the evidence suggests that IMAPs can be
relatively safe.6,8–12 A consensus statement developed by a
multidisciplinary panel of stakeholders, including HIV re-
search experts, affirmed the necessity of IMAPs, established
best practices for their use, and underscored the need for
sociobehavioral research embedded within HIV cure-related
studies utilizing IMAPs.2

Indeed, given the ethical considerations related to dis-
continuing ART,2,13,14 the importance of capturing partici-
pants’ perceptions and experiences throughout their enrollment
in HIV cure-related studies is increasingly recognized.2,15–18

However, few studies in the United States have integrated
sociobehavioral research into HIV cure-related research.19–21

Assessing the experiences of participants undergoing an IMAP
is essential to understanding whether perceived risks and
benefits of participation at trial enrollment align with actual
experiences, which in turn can inform the development of
participant-centered interventions and trials. In this study, we
describe the perspectives and experiences of U.S.-based par-
ticipants entering the AIDS Clinical Trials Group (ACTG)
A5345 study.

Methods

ACTG A5345 (A5345)–Cohorts and IMAP definition

A5345 enrolled participants from April 2017 to November
2019 in the United States and Thailand with the intent to
identify biomarker predictors of time to viral rebound among
PLWH undergoing an IMAP. Clinical research sites partici-
pating in the sociobehavioral study included 14 research
centers in the United States (including one in Puerto Rico).
The A5345 protocol did not deliver an intervention, aside
from the IMAP and subsequent ART reinitiation. The study
was described to participants during the recruitment and in-
formed consent process as: ‘‘The purpose of this study is to
collect blood for future studies from participants whose HIV
is undetectable by standard tests before, during, and after an
intensively monitored antiretroviral pause (or IMAP). The
study will also look at how long HIV remains suppressed
during IMAP,’’ as per the study’s consent form template.

A5345 included PLWH who had an undetectable viral load
(<20 copies/mL) for at least 2 years and CD4+ cell count ‡500
cells/mm3 at screening and who had initiated ART during
either chronic HIV infection (Cohort A participants) or acute
HIV infection (Cohort B participants). A5345 participants
underwent a lead-in period of ‡4 weeks and then proceeded

to an IMAP, in which their viral load was monitored at least
weekly and ART was reinitiated upon meeting the pre-
specified criteria (e.g., two consecutive HIV RNA measure-
ments ‡1,000 copies/mL).

Baseline sociobehavioral questionnaire

An amendment to the A5345 protocol in May 2018
added a series of questionnaires to survey participant-
centered sociobehavioral outcomes. The amendment re-
ceived institutional review board (IRB) approval from each
participating clinical research site and the UNC Non-
Biomedical IRB.

The baseline questionnaire was developed by the A5345
lead social scientist (K.D.) and reviewed extensively with
ACTG community representatives (L.B. and D.P.) for clarity
and comprehension. Due to time constraints, no formal pilot
testing of the questionnaires was done. Sites completed sur-
vey administration training before implementation. The
baseline questionnaire was designed to be administered at, or
closely following, study entry. Since the A5345 clinical study
had been initiated some time before the sociobehavioral
component was added, the questionnaire could not be ad-
ministered at the same study time point for all participants.
Therefore, we administered the initial sociobehavioral
questionnaire as a cross-sectional questionnaire to all par-
ticipants as soon as it was available. Thus, some participants
completed the questionnaire upon entering the study (before
IMAP initiation) and others completed the questionnaire after
IMAP initiation.

The questionnaire was administered online (using com-
puter or tablet) at the clinic site, in English, using Qualtrics
(Provo, UT). Research staff were available on site to help
participants complete the sociobehavioral questionnaires.
Participants had the option to decline responding to the
baseline questionnaire. Those who completed the question-
naire received an additional $25 beyond the compensation
received by all participants for their participation in the
clinical portion of A5345; all compensation was approved by
local IRBs.

The baseline questionnaire assessed participant percep-
tions and understanding of A5345, including the following
domains: history of research participation, motivations to
participate/decision-making, expectations about the study,
and perceived risks and benefits. Both closed-ended and
open-ended questions were included. Open-ended questions
elicited free responses and also included strategically placed
prompts such as ‘‘please explain’’ and ‘‘specify’’ following
selected closed-ended questions.

Self-reported pain and anxiety were assessed at baseline.
The EQ-5D and state anxiety for adults were used, respec-
tively, with license and permission to use. The authors pur-
chased a license for use of the State-Trait Anxiety Inventory
for Adults in 100 surveys) for use.22–24 We chose EQ-5D
because it is one of the most widely used and efficient scales
to assess quality of life in clinical settings and the frequently-
used state anxiety inventory because it captures anxiety at the
moment of assessment. EQ-5D items for pain and anxiety
were analyzed as separate constructs (instead of summing the
five EQ-5D items) because three items showed little variance
(most participants reported no problems in mobility, self-
care, and usual activities). The continuous state anxiety score
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summed 20 items assessing anxiety frequency in the 7 days
before questionnaire completion, with higher scores indi-
cating greater anxiety (possible range 20–80); positively
worded items were reverse coded. A score of ‡40 indicated
clinically significant anxiety symptoms.25,26

Data analysis

This descriptive analysis includes participants in the Uni-
ted States who initiated ART during chronic HIV infection
(A5345 Cohort A). Because A5345 Cohort B (acute cohort)
was still enrolling participants at the time of this analysis, we
did not include data for cohort B participants in this article.
Questionnaire responses were linked to demographic data
from the ACTG data management center using coded par-
ticipant identification numbers.

Responses to closed-ended questions were analyzed
overall and stratified by IMAP status at the time of ques-
tionnaire (pre-IMAP or post-IMAP initiation) due to the
possibility of heterogeneity in experiences by IMAP initia-
tion status at the time of completing the baseline question-
naire. Given small sample sizes, we focused on descriptive
summaries and used a two-sided Fisher’s exact test to com-
pare categorical responses between the two independent
IMAP strata. A 0.05 type I error probability was applied, with
no adjustment for multiplicity. Quantitative analyses were
conducted using SAS version 9.4 (Cary, NC) and Stata ver-
sion 15 (College Station, TX). Data visualizations were
created in Excel.

Responses to open-ended questions were clustered into
themes using conventional content analysis allowing key
themes to emerge from the data (e.g., inductive analysis).27A
social scientist (K.D. and research assistant) systematically
organized the emergent key themes in a Word document
without utilizing a preexisting codebook, due to the brevity of
the text units. Themes were summarized into an analytic
coding tree. In the Results section below, we provide quo-
tations that are broadly representative of the key themes that
emerged in the responses.

Results

Demographics and timing of questionnaire completion

A total of 46 participants were enrolled in Cohort A of the
A5345 study from September 12, 2017 to July 30, 2019. Of
these, 32 (70%) completed the baseline sociobehavioral
questionnaire. Half of the 32 respondents (n = 16) completed
it before initiating their IMAP (i.e., pre-IMAP initiation
group); the remaining (n = 16) completed it after the IMAP
initiation (i.e., post-IMAP initiation group). Among the 16
respondents who completed the survey before IMAP initi-
ation, 11 (69%) completed it within 3 days after study entry
and the remaining five completed the survey 27–56 days
after study entry. Among the 16 respondents who completed
the survey following IMAP initiation, survey completion
occurred at a median of 110 days after the IMAP was ini-
tiated (range: 9–210 days; IQR: 43–150 days). The 14
participants who did not complete the baseline question-
naire had similar demographic characteristics as the 32 who
did, except that they were more likely to be Hispanic (5/14
or 35% vs. 3/32 or 9%).

A vast majority of the 32 respondents were men (94%),
largely of white, non-Hispanic (75%) or black, non-Hispanic
(13%) race/ethnicity, and the median age at entry was 46
(IQR 36–54) years (Table 1). All respondents had an unde-
tectable viral load at study entry; median CD4+ count was 765
(IQR 639–982) cells/mm3 at entry. Overall, 72% of respon-
dents reported no pain/discomfort, while 28% reported
moderate pain/discomfort. State anxiety scores ranged from
20 to 56, with a median score of 33.5 (IQR 28.5–45) for pre-
IMAP initiation respondents and 38 (IQR 30–48) for post-
IMAP initiation respondents, which approaches the threshold
of ‡40 for clinically significant anxiety.

Motivations to participate and previous experiences

Nearly half of participants (15/32 [47%]) had previously
participated in an HIV cure-related research study (e.g.,
previous ACTG studies, latency-reversing agent studies, or
did not remember), and 14/32 (44%) had previously partici-
pated in an HIV treatment study (e.g., previous ACTG or
industry-sponsored trials). However, A5345 was the first
IMAP study for 94% of participants. Respondents were asked
to describe the primary reason they decided to participate in a
study involving an IMAP using free text. The three most
common categories of motivators included: (1) contributing
to science (n = 13 responses received—e.g., ‘‘I want to help
advance HIV research so we can find a cure,’’ ‘‘It will help
inform future treatments and may help to develop a cure’’);
(2) the opportunity to see the body’s response to the IMAP
(n = 5 responses received—e.g., ‘‘[T]o see how my body re-
acted without being on meds,’’ ‘‘because I want to see how
long it would take for my body to regenerate the virus and not
suppress it as much’’); and (3) altruism or the potential to
help others (n = 4 responses received—e.g., ‘‘To be part of
something that will benefit the overall population of those
suffering from HIV/AIDS’’) (Fig. 1 and Table 3).

Overall, 75% of participants (24/32) discussed their study
enrollment with a family member, partner, HIV clinician, or
someone else. Nearly all (30/32, 94%) were satisfied with the
informed consent process for A5345 (Table 2). Free-text
responses of reasons for being satisfied with the consent
process centered around study staff (n = 4 responses re-
ceived—e.g., ‘‘[T]he team is great about going through each
of the study criteria and expectations’’), thoroughness of
information provided (n = 3 responses received—e.g., ‘‘The
informed consent process was very thorough’’), type of in-
formation provided (n = 3 responses received—e.g., ‘‘The
material provided a great understanding of the process and
what to expect going forward’’), and ease of understanding
(n = 3 responses received—e.g., ‘‘It was straightforward and
well explained’’).

Understanding of the A5345 study

Participants were asked to report the primary purpose of
A5345 using free text (Fig. 1 and Table 3). Responses fo-
cused on the effect of HIV treatment interruption and/or time
to viral rebound. In addition, several participants demon-
strated a detailed understanding of the study, accurately
identifying biomarker prediction of viral load/rebound as the
purpose: ‘‘To identify biomarkers [to] single viral rebound
and to be able to find new ways of enhancing those bio-
markers or finding strategies to keep those from showing up’’
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and ‘‘[T]o see if you can determine identifiers that can help
you understand where the virus hides in the body.’’

Comprehension of the study was also assessed through a
series of true or false items (Supplementary Fig. S1). All 32
participants correctly understood that one of the main goals
of the study was to ‘‘develop knowledge that may be used
one day to develop new therapies to cure or control HIV.’’ All
but one participant understood that pausing antiretroviral
medication might result in an increase in viral load. In a series
of 9 true or false questions about the study’s purpose, 56% of
pre-IMAP and 50% of post-IMAP initiation respondents got
either 8 or all 9 correct (Supplementary Fig. S1). In response
to the statement ‘‘One of the main goals of this study is to
benefit my personal health,’’ 5/16 pre-IMAP initiation re-
spondents (31%) and 7/16 post-IMAP initiation respondents
(44%) believed this to be true ( p value = .7).

Perceived benefits and expectations
from study participation

When participants were asked if there were any direct
benefits from participating in A5345 (‘‘Are there any direct
benefits to you from participating in this study?’’), 8 pre-
IMAP initiation respondents (50%) and 11 post-IMAP re-
spondents (69%) responded yes ( p value = .4) (Table 2).
Among those who indicated that there were direct benefits to
them and elaborated in the open-ended field, the responses
could be grouped into three main categories: (1) benefits of
advancing scientific knowledge/altruistic benefits (6 re-
sponses received); (2) financial compensation (6 responses
received); and (3) increased information about one’s own
body response to the IMAP (5 responses received) (Table 3).
Participants were asked to indicate which potential benefits

Table 1. Baseline Characteristics Among AIDS Clinical Trials Group A5345 Cohort A Respondents,

Stratified by Intensively Monitored Antiretroviral Pause Status, n = 32

Questionnaire completed
before IMAP initiation n = 16

Questionnaire completed
after IMAP initiation n = 16 Overall n = 32

Country of residence
United States 16 100% 16 100% 32 100%

Sex
Male 14 88% 16 100% 30 94%
Female 2 13% 0 0% 2 6%

Race/ethnicity
White, non-Hispanic 12 75% 12 75% 24 75%
Black, non-Hispanic 2 13% 2 13% 4 13%
Hispanic, regardless of race 1 6% 2 13% 3 9%
More than one race 1 6% 0 0% 1 3%

Age
Median (min–max) 45 (25–64) 46 (24–60) 46 (24–64)
Interquartile range 36–56 39–52 36–54

Viral load at study entry
£ 20 HIV RNA copies/mL 16 100% 16 100% 32 100%

CD4 count at study entry
Median (min–max) 952 (590–2,372) 705 (449–1,483) 765 (449–2,372)
Interquartile range 694–1,281 606–846 639–982

Health status at questionnaire completion
No pain or discomfort 11 69% 12 75% 23 72%
Moderate pain or discomfort 5 31% 4 25% 9 28%
Not anxious or depressed 10 63% 8 50% 18 56%
Moderately anxious or depressed 6 38% 8 50% 14 44%
No problems in walking about 13 81% 14 88% 27 84%
Some problems in walking about 2 13% 2 13% 4 13%
Missing 1 6% 0 0% 1 3%
No problems with self-care 13 81% 15 94% 28 88%
Missing 3 19% 1 6% 4 13%
No problem with performing

my usual activities
14 88% 15 94% 29 91%

Some problems with performing
my usual activities

1 6% 1 6% 2 6%

Unable to perform my usual activities 1 6% 0 0% 1 3%

State anxiety score at questionnaire completion
Median (min–max) 33.5 (20–53) 38 (25–56) 36 (20–56)
Interquartile range 28.5–45 30–48 29–45
Elevated anxiety (STAI ‡40) 6 38% 6 43% 12 40%
Missing 0 2 2

Data summaries are n and percent (%) or median (min–max) and interquartile ranges.
IMAP, intensively monitored antiretroviral pause; STAI, state anxiety inventory.
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they perceived as societal benefits of participation (Fig. 2).
All 32 participants perceived ‘‘a way to help the HIV com-
munity’’ and ‘‘moving researchers closer to finding an HIV
cure’’ as societal benefits. In addition, 14 of 16 pre-IMAP and
all 16 post-IMAP initiation participants identified ‘‘helping
advance biomedical research’’ as a societal benefit (88% vs.
100%, p value = .5) (Fig. 2).

Participant expectations of the clinical research team
during the IMAP were categorized into three main themes:
(1) adequate information and communication received (5 re-
sponses received); (2) honesty, compassion, and other posi-
tive personality traits (5 responses received); and (3)
expertise and professionalism (4 responses received). When
asked what participants needed from the research team to feel
supported to participate in the IMAP, participant responses
related to flexibility around scheduling (7 responses re-
ceived), transparency of information and communication
(7 responses received), and moral support (6 responses re-
ceived). Five respondents indicated that they did not need
anything in particular.

Perceived risks and concerns

Participants were asked to answer questions around per-
ceived risks of A5345. Among the respondents, 13/16 pre-
IMAP initiation participants (81%) and 13/16 post-IMAP
initiation participants (81%) reported that there were risks to

participation (Table 2). When provided with a structured list
of potential personal and social risks of participation (Fig. 3),
the two most prevalent perceived personal risks were un-
pleasant side effects (3/16, 19%) and physical pain from
being in the study (3/16, 19%) for pre-IMAP initiation re-
spondents. For post-IMAP initiation participants, perceived
risks included unpleasant side effects (8/16, 50%) and diffi-
culty going to work because of the frequency of study visits
(4/16, 25%) (Fig. 3). The three most prevalent perceived
social risks were similar for pre-IMAP and post-IMAP ini-
tiation groups: (1) if an HIV cure was found, it will not be
available to those who need it (reported by 19% of pre-IMAP
respondents vs. 50% of post-IMAP respondents); (2) other
people finding out about the individual’s study participation
and their HIV status (19% of each IMAP group); and (3)
being recognized as someone living with HIV (19% of each
IMAP group).

Participants reported IMAP-specific concerns as well. For
example, when asked if they had any concerns about HIV
increasing inside their body if they stopped their anti-HIV
medications, 4 of 16 pre-IMAP and 8 of 16 post-IMAP ini-
tiation respondents said ‘‘yes’’ (25% vs. 50%, p value = .4)
(Table 2). When provided with a list of IMAP-specific con-
cerns and asked to respond ‘‘yes’’ or ‘‘no’’ to whether the
concern was a potential risk of the IMAP, the three most
common concerns among both pre- and post-IMAP initiation
respondents were: (1) CD4+ cell count decreasing (94% of

FIG. 1. Analytic coding tree of emergent themes from select baseline open questions – ACTG A5345. ACTG, AIDS
clinical trials group.

PARTICIPANT PERSPECTIVES ENTERING ACTG A5345 BIOMARKER STUDY 493



pre-IMAP, 100% of post-IMAP; p value >.9); (2) becoming
detectable for HIV (63% of pre-IMAP, 81% of post-IMAP; p
value = .2); and (3) developing acute retroviral syndrome
(63% of pre-IMAP, 81% of post-IMAP; p value = .5) (data
not shown). Similarly, among respondents who reported risks
associated with participation and who completed the free-text
responses, the most frequently reported concern was the
potential for an increasing and detectable viral load (Table 3).
Other concerns noted were the possibility of CD4+ cell count
decreasing, developing acute retroviral syndrome, or resis-
tance to anti-HIV medications (Table 3).

Discussion

Our study used convergent closed-ended and open-ended
questions to provide valuable insights relating to perceived
risks and benefits of study participation, motivations to par-
ticipate, and comprehension of the clinical trial protocol
among PLWH entering an IMAP study. A variety of moti-
vations for participation were identified, and we found that
the majority of participants perceived both benefits and risks
associated with study participation, regardless of IMAP ini-
tiation status at time of questionnaire completion. Overall,
participants understood the purpose of the A5345 study and
its ultimate goal of advancing research toward an HIV cure.
This work extends previous sociobehavioral analyses of

participant experiences in HIV cure-related trials in the
United States to the setting in which the trial’s sole inter-
vention is an IMAP.

Several participants perceived personal benefits result-
ing from A5345 study participation. This finding is con-
sistent with a previous study of U.S. women participating in
an HIV cure-related trial, which found that over half be-
lieved the study would benefit them.19 However, the A5345
informed consent template explicitly states: ‘‘no direct
benefits should be expected from participating in this
study.’’ Our results indicate that participants may view
certain broader aspects of study participation as benefits,
even if informed consent processes state otherwise.28

Specifically, the majority of A5345 participants perceived
that receiving updated information about HIV, having
regular access to doctors and researchers, and the oppor-
tunity to learn about the body’s response to the IMAP were
beneficial (Fig. 2). These benefits may be categorized as
indirect or collateral benefits.29,30

Participants reported diverse perceived personal and
societal-level benefits that overlapped with their motivations
for participation. The opportunities to contribute to science
and participate in furthering HIV research toward a cure were
the most prevalent motivators. Altruism was cited as a source
of motivation and has previously been identified as a motivator
in analyses of social science data collected from HIV cure-

Table 2. Study Expectations and Previous HIV Cure-Related Research Experiences Among AIDS Clinical

Trials Group A5345 Cohort A Respondents, by Intensively Monitored Antiretroviral Pause Status, n = 32

Question Pre-IMAP, n = 16 Post-IMAP, n = 16 Yes n (%) No n (%) Don’t know n (%) Missing n (%) p valuea

Are you generally interested in HIV cure research?
Pre-IMAP 16 (100%) 0 (0%) 0 (0%) 0 (0%) N/A
Post-IMAP 16 (100%) 0 (0%) 0 (0%) 0 (0%)

Have you previously participated in an HIV treatment study?
Pre-IMAP 8 (50%) 6 (38%) 2 (13%) 0 (0%) .882
Post-IMAP 6 (38%) 8 (50%) 2 (13%) 0 (0%)

Have you previously participated in an HIV cure study?
Pre-IMAP 5 (31%) 9 (56%) 2 (13%) 0 (0%) .272
Post-IMAP 10 (63%) 5 (31%) 1 (6%) 0 (0%)

Have you previously participated in a study that involved pausing your anti-HIV medications?
Pre-IMAP 1 (6%) 15 (94%) 0 (0%) 0 (0%) 1.000
Post-IMAP 1 (6%) 15 (94%) 0 (0%) 0 (0%)

Were you satisfied with the informed consent process?
Pre-IMAP 15 (94%) 0 (0%) 0 (0%) 1 (6%) 1.000
Post-IMAP 15 (94%) 1 (6%) 0 (0%) 0 (0%)

Are there any risks to you from participating in this study?
Pre-IMAP 13 (81%) 2 (13%) 1 (6%) 0 (0%) 1.000
Post-IMAP 13 (81%) 3 (19%) 0 (0%) 0 (0%)

Do you have any concerns about HIV inside your body increasing if you stop your anti-HIV medications?
Pre-IMAP 4 (25%) 11 (69%) 1 (6%) 0 (0%) .357
Post-IMAP 8 (50%) 7 (44%) 1 (6%) 0 (0%)

Are there any direct benefits to you from participating in this study?
Pre-IMAP 8 (50%) 6 (38%) 2 (13%) 0 (0%) .408
Post-IMAP 11 (69%) 5 (31%) 0 (0%) 0 (0%)

Will you receive a health benefit from being in this study?
Pre-IMAP 6 (38%) 6 (38%) 4 (25%) 0 (0%) .035
Post-IMAP 1 (6%) 13 (81%) 2 (13%) 0 (0%)

Pre- and post-IMAP groups are independent samples.
aFisher’s exact test p-value (missing excluded).
IMAP, intensively monitored antiretroviral pause; N/A, not applicable.
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Table 3. Responses from A5345 Survey Respondents Around Primary Motivators, Understanding

of Study’s Purpose, Perceived Risks, and Perceived Benefits

Themes Quotes received Pre-IMAP initiation group Quotes received from Post-IMAP initiation group

What is the primary reason that you decided to participate in this study involving a pause in your anti-HIV medications?
Contributing to science
8 responses pre-IMAP

initiation group
5 responses post-IMAP

initiation group

‘‘An interest/willingness to support scientific
research in this area. An invitation to participate
while being actively enrolled in a different
study’’

‘‘This study is opening a lot of doors and can help
with the goal of a cure’’

‘‘It will help inform future treatments and may help
to develop a cure of vaccine’’

‘‘Aid in the research of HIV cure’’
‘‘Possibility to stop meds. Help find a cure’’
‘‘To help find a cure’’
‘‘To help find a cure’’
‘‘Research’’

‘‘[S]cience; furthering the cause and information.
An opportunity to help provide relevant clinical
data to those researching and studying
treatment’’

‘‘I am a health professional and strongly believe in
research’’

‘‘I participate in all the studies I’m qualified to
participate in, simply it is the bset way to [g]ive
[b]ack to [s]ociety on a broader scale than [sic]
donating money’’

‘‘I want to help advance HIV research so we can
find a cure’’

‘‘[T]o help further the research in finding a cure to
HIV’’

To see body’s reaction to
the pause of HIV
medications

1 response pre-IMAP
initiation group

4 responses post-IMAP
initiation group

‘‘I would like to know what would happen if I had
to stop taking my [m]y meds for any reason’’

‘‘[T]o see how my body reacted without being on
meds’’

‘‘Interested in cure research and to know how
quickly my VL [viral load] will come back when
stopping meds’’

‘‘Curiosity about how my body would respond on
its own without medication, and curiosity about
what the findings would be. plus a desire to
help with cure research’’

‘‘The reason that I have decided to stay in the study
involving the stopping of my HIV medications
was because I want to see how long it would take
for my body to regenerate the virus and not
suppress it as much’’

‘‘I want to contribute. I was also curious how long it
would take the virus to come back personally’’

Altruism or helping others
3 response pre-IMAP

initiation group
1 response post-IMAP

initiation group

‘‘[A]ltruism’’
‘‘To be part of something that will benefit the

overall population of those suffering from
HIV/AIDS’’

‘‘I want to be part in helping (.)’’

‘‘To help someone out’’

Other reasons
3 responses pre-IMAP

initiation group
4 responses post-IMAP

initiation group

Contributing to fighting HIV
‘‘I want to contribute in the fight against HIV any

way I can’’
Curiosity
‘‘Interested in the results of this study’’
Hope for post-treatment control
‘‘In the hope that I may be one of the very few that

doesn’t need to continue taking medication’’

Referred by primary care doctor
‘‘My primary doctor encouraged me to participate

because she considered I was a very good
candidate’’

Curiosity
‘‘Curiosity’’
Quality of life
‘‘Quality of life, general knowledge and potential

for a cure’’
Financial reasons
‘‘Financial’’

What is the primary purpose of the study?
To study the effects of HIV

treatment interruption
and/or time to viral
rebound

10 responses pre-IMAP
initiation group

5 responses post-IMAP
initiation group

‘‘[T]o understand the effects of going off HIV meds
(how quickly does infection rebound in the
body)’’

‘‘[S]ee the reaction of the body after being on med so
lon[g] and how my body holds up w out them’’

‘‘The primary purpose is about seeing how long the
HIV lives in the body before your viral load goes
down’’

‘‘To try to find out how fast the virus comes back
after stopping the medication’’

‘‘[T]o see how my body reacts when off meds’’
‘‘[T]o determine if my viral load will reappear after

removing my medication’’
‘‘[T]o determine the timeline of viral replication’’
‘‘[T]o discover what happens when HIV me[d]’s are

stopped’’
‘‘To find out how the body reacts to stopping meds’’
‘‘To see how long it takes for the virus to being

multiplying again after being suppressed’’

‘‘To see the time frame it takes an individual to start
replicating (detecting) the virus without meds’’

‘‘Abstain from taking meds to see the time laps
before viral load begins to rise’’

‘‘To track the effects of temporarily stopping HIV
medication’’

‘‘[T]o study the immune response once therapy was
withdrawn; to look at my white blood cells,
helpers and all, and see if they were impacted by
the return of the virus. [T]o see how fast the virus
was reactivated. [T]o track or trend how quickly
the virus replicated. [T]o track or trend how
quickly [I] was able to suppress again’’

‘‘To identify and document how individuals with
HIV will react once they stop taking their
medication (.)’’

(continued)
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Table 3. (Continued)

Themes Quotes received Pre-IMAP initiation group Quotes received from Post-IMAP initiation group

1 response pre-IMAP
initiation group

5 responses post-IMAP
initiation group

‘‘To find markers in the blood that may indicate
changes in viral loads that may help find or
develop a cure. Ultimately it is to find a cure.
Also, it may help identify individuals who stay
suppressed after stopping ART’’

‘‘[T]o see if you can determine identifiers that can
help you understand where the virus hides in the
body’’

‘‘Looking at precursors to increased viral load when
I stop taking meds’’

‘‘To gather blood for future research on if there are
markers before VL is detected’’

‘‘To look at the markers of when viral load
increases when a person goes off meds’’

‘‘To identify biomarkers [to] single viral rebound
and to be able to find new ways of enhancing
those biomarkers or finding strategies to keep
those from showing up’’

To help find a cure for HIV
1 response pre-IMAP

initiation group
2 responses post-IMAP

initiation group

‘‘To identify and develop a cure for HIV’’ ‘‘To help find a cure to see the difference of people
blood types’’

‘‘Find early cure based on factors (genetics) in my
blood’’

Other purposes
2 responses pre-IMAP

initiation group
1 responses post-IMAP

initiation group

To identify individuals who could be post-treatment
controllers

‘‘Help science find someone who its body can
reproduce its own anti HIV virus’’

To increase knowledge about HIV
‘‘To answer many question[s] about how [HIV]

develops and hides in the body’’

To identify individuals who could be post-treatment
controllers

‘‘[T]o help see what natural immunities certain
people may have that could help others’’

Are there any risks to you from participating in this study?
Viral load increase or

detectable HIV status
6 responses pre-IMAP

initiation group
2 responses post-IMAP

initiation group

‘‘My viral load can rise’’
‘‘I will experience a rise in my viral load while off

of HIV meds’’
‘‘[V]iral load rebound’’
‘‘Viral load increase and potential drug resistance’’
‘‘Viral load increase and I may feel ill’’
‘‘[M]ay become detectable’’

‘‘VL could rebound and then have difficulting [sic]
supressing’’

‘‘Viral rebound and getting sick’’

Decrease in CD4 count
1 response pre-IMAP

initiation group
0 response post-IMAP

initiation group

‘‘Afraid of CD4 going down’’

Acute retroviral syndrome
0 response pre-IMAP

initiation group
3 responses post-IMAP

initiation group

‘‘Could experience [c]eroconversion [sic] like
symptoms’’

‘‘[A]cute retro-viral syndrome; acute illness’’
‘‘I could have developed ‘‘acute retroviral syndome

(.)’’
Developing resistance to

HIV medications
2 responses pre-IMAP

initiation group
2 responses post-IMAP

initiation group

‘‘[M]y HIV could mutate and I have to use/switch
to new meds’’

‘‘The medication I am currently on will not be
effective when I restart treatment’’

‘‘Becoming resistant to medication’’
‘‘[B]ecoming drug resistant’’

Other perceived risks
4 responses pre-IMAP

initiation group
4 responses post-IMAP

initiation group

Risks related to blood draws
‘‘[O]nly with getting my blood drawn’’
Minimal risks
‘‘I would think that stopping my medication even in

this controlled atmosphere would still have a
minimal risk to my health’’

Other risks
‘‘I might become sick’’
‘‘[O]pen for infection’’

Transmitting HIV to partners
‘‘[B]eing detectable/infecting others’’
Risks related to blood draws
‘‘Blood draws and more nothing serious’’
Unknown risks
‘‘Unknown, a study is never 100% guareenteed

[sic]’’
[Death]
‘‘Death’’

Are there any direct benefits to you from participating in this study?
Societal benefits of

advancing scientific
knowledge

3 responses pre-IMAP
initiation group

2 responses post-IMAP
initiation group

‘‘Knowledge gained that might potentially result in
a cure’’

‘‘Th[e] potential of a cure’’
‘‘Finding a cure’’

‘‘Knowledge’’
‘‘[P]ossible cures (longterm) [sic]’’

Altruistic benefits
1 response pre-IMAP

initiation group
0 response post-IMAP

initiation group

‘‘[A]ltruism’’ N/A

(continued)
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related trial participants (or potential participants).19–21,31–34

Specifically, previous sociobehavioral sciences research
conducted in Europe and the United States have identified
scientific altruism35–38—akin to activism39—as well as self-
confidence39 being a PLWH as strong motivators to being
willing to participate in these types of studies.

Some participants also considered monetary compensation
as a benefit of study participation. This is ethically relevant
because, even though participants may view compensation as
a benefit, reimbursements are not formally recognized by
many IRBs as a benefit.19,40–42 A similar finding was noted in

the ACTG A5366 HIV cure-related trial43 where at least one
third of participants viewed compensation as a benefit. For
some people living with HIV, compensation may help
overcome barriers to research participation, particularly for
intensive studies requiring frequent visits. However, Arnold
and colleagues found that theoretical willingness to partici-
pate in an HIV treatment interruption was not associated with
the importance of compensation to participate in research.35

Interestingly, learning about the body’s response to the IMAP
was a frequently reported motivator and perceived benefit. Si-
milarly, Henderson et al. identified curiosity about the immune

Table 3. (Continued)

Themes Quotes received Pre-IMAP initiation group Quotes received from Post-IMAP initiation group

Increased information about
body’s reaction to pause
of HIV medications

1 response pre-IMAP
initiation group

4 responses post-IMAP
initiation group

‘‘[M]ore information on my body’s reaction to the
meds I am taking’’

‘‘Knowing more abuot my body and reactions to
meds/not taking meds’’

‘‘I will become informed about my viral load’’
‘‘[O]ther than answering a curiosity fact on how [I]

will respond to the withdraw and reapplication of
meds, no. [T]here is no direct benefit’’

‘‘For my personal knowledge about the HIV
infection and virus behavior’’

Mixed benefits—including
financial compensation

3 responses pre-IMAP
initiation group

3 responses post-IMAP
initiation group

‘‘The benefits are finding out what’s working to
helping people with HIV. Also getting money for
doing the study i[s] a good thing’’

‘‘You keep giving me money and hopefully being
able to stay off of any medication’’

‘‘Monetary and emotional’’

‘‘Knowing that I am heloping mankind, and small
financial gain’’

‘‘Financially and help finding the cure’’
‘‘Financial, frequent labs & check ups’’

FIG. 2. Acknowledgment of potential personal and social benefits among ACTG A5345 Cohort A respondents, stratified
by IMAP status (n = 32). IMAP, intensively monitored antiretroviral pause.
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system’s response to a pause in ART as a motivator among
acutely-diagnosed PLWH who were recruited to participate in
an ATI study in Thailand.20 Anecdotally, one A5345 participant
was going to stop ART on his own, but enrolled in the study
because he viewed participation as an opportunity to safely
undergo a treatment interruption due to the additional safety
monitoring of the IMAP. One could see how this participant
would perceive a direct benefit of being in A5345. One may
suspect that satisfaction of curiosity—including seeing how
quickly HIV can rebound following ART discontinuation—
could also improve ART adherence in the long run. Re-
searchers should be aware that participants may be curious
about their own body’s response to IMAPs and other HIV
cure-related interventions. Our results underscore the im-
portance of considering perceived benefits of participation
(both physical and psychological) from the participant’s
perspective.

One quarter of post-IMAP initiation respondents (n = 4)
were concerned that the twice-weekly study visit frequency
could make going to work difficult. This concern highlights
the difficulty of recruiting PLWH who are otherwise
healthy and often have work commitments or other obli-
gations.43 Frequent monitoring of participants is essential
for safely implementing IMAPs, and flexibility in sched-
uling visits may help offset the burden of frequent visits.
This finding is consistent with Protière and colleagues’
study which found that the perceived burden of participa-

tion remains an important factor in decisions to partici-
pate.38 This result also suggests that future home-based
viral load testing methods may be desirable in the setting of
HIV cure-related research.2,44

The majority of participants correctly perceived general
and IMAP-specific risks. However, nearly one fifth of all
respondents (n = 6) reported no risks to participation—a
proportion similar to that found among women in the A5366
HIV cure-related trial.19 Most participants perceived risks
pertaining to the HIV treatment interruption (e.g., viral load
increase, CD4+ cell count decline, acute retroviral syn-
drome).45 Some participants also mentioned physical pain
as a perceived side effect of the study, which is interesting
for a study that did not include an experimental interven-
tion. HIV treatment interruption studies also carry risks to
sexual partners of study participants.5,7,46 Participants were
counseled on the possible risk of HIV transmission to sexual
partners during the IMAP during the informed consent
process. The fear of transmitting HIV to sexual partners
during the brief IMAP did not emerge as a prominent
concern in our study; however, this may represent a sig-
nificant worry for participants in future extended ATI
studies.46 Furthermore, our results indicate that key mes-
sages pertaining to risks may need to be simplified and re-
iterated periodically throughout study follow-up. The
message may also need to be adapted contingent upon the
IMAP phase.

FIG. 3. Acknowledgment of potential personal and social risks among ACTG A5345 Cohort A respondents, stratified by
IMAP status (n = 32).
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This study has limitations. First, due to timing of the so-
ciobehavioral questionnaire being added to the study, some
participants had already initiated the IMAP when the first
questionnaire was administered. To help ensure successful
and complete data collection in future studies, socio-
behavioral measures should be included in the early design
phase of clinical trials. Second, the sample was small and
necessarily stratified by IMAP status; thus, statistical power
is limited. We did not adjust for multiple testing due to the
exploratory nature of the analysis. Third, while our ques-
tionnaire potentially captured more nuance than a solely
quantitative, closed-ended survey approach, we may still
have missed important heterogeneity in participants’ per-
ceptions and experiences. The language used in the survey
may have left some responses open to interpretation. Since
we needed to be parsimonious with our data collection and
limit the length of the questionnaire, we did not obtain socio-
professional data from the participants (e.g., financial situa-
tion, professional activity, and so on). Importantly, our
sample was primarily composed of White men. It is unclear if
our findings would generalize to other populations of PLWH
entering an IMAP study in the United States, in particular
Black women and Latinx populations.47 Our observation that
roughly one-third of A5345 participants who did not take the
baseline questionnaire were Hispanic underscores the im-
portance of making social science questionnaires available in
both English and Spanish in the U.S. context. Finally, we did
not survey individuals who declined participation in A5345.
Future studies should assess perceived risks and benefits of
PLWH who decline participation in IMAP-containing clini-
cal trials.

A5345 participants perceived both societal and personal
health benefits of study participation. While the majority of
survey respondents perceived risks to being in the study,
nearly one in five participants did not. Future IMAP studies
should explore the use of clarified and/or periodic informed
consent at critical time points, such as immediately before
treatment interruption. Moving forward, it will also be im-
portant for multidisciplinary research teams to consider
participant perceptions of risks and benefits—both physical
and psychological—in greater detail.
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