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High PrEP uptake, adherence, persistence and effectiveness
outcomes among young Thai men and transgender women
who sell sex in Bangkok and Pattaya, Thailand: findings from
the open-label combination HIV prevention effectiveness
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Summary
Background Daily oral pre-exposure prophylaxis (PrEP) is effective in preventing HIV infection, but no study has
evaluated combination prevention interventions with PrEP for transgender women (TGW) and men who have sex
with men (MSM) who sell sex.

Methods The Combination Prevention Effectiveness (COPE) study was a community-based, non-randomized
implementation study in Bangkok and Pattaya, Thailand. Participants were HIV-negative MSM and TGW aged
18–26 years who reported exchanging sex with men in the prior 12 months and who met 2014 U.S. Public Health
Service PrEP eligibility criteria. The intervention included quarterly HIV testing, semiannual testing for sexually
transmitted infections, provision of condoms with lubricant, and the opportunity to initiate or end daily oral PrEP
use at any time during study participation. Participants taking PrEP received monthly adherence counseling and
short message service reminders. The primary outcome was HIV incidence rate ratio (IRR) on PrEP vs. not on
PrEP. Secondary outcomes were PrEP initiation, PrEP use at 12 months, and PrEP adherence.

Findings From October 2017 to August 2019, 846 participants were enrolled: 531 (62.8%) immediately initiated PrEP;
104 (12.3%) subsequently initiated PrEP, and 211 (24.9%) never initiated PrEP. Among those initiating PrEP within
30 days of enrollment; 85.9% were on PrEP at the 12-months. When taking PrEP, participants reported adherent
PrEP use at 94.2% of quarterly assessments. Ten HIV seroconversions occurred without PrEP use (incidence rate
[IR] = 3.42 per 100 person-years [PY]; 95% CI = 1.64–6.30), while zero cases occurred with PrEP use (IR = 0.0 per
100PY; 95% CI = 0.0–0.62), with IRR = 0.0 (95% CI = 0.0–0.22; p < 0.001).
*Corresponding author. Center for Public Health and Human Rights, Department of Epidemiology, Johns Hopkins Bloomberg School of Public
Health, 615 N Wolfe Street, E7644, Baltimore, MD, 21205, USA.
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Interpretation Young Thai MSM and TGW who exchange sex can have high PrEP uptake, persistence and adherence,
and low HIV incidence when offered in supportive community-based settings.
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Research in context

Evidence before this study
Daily oral pre-exposure prophylaxis (PrEP), when taken as
directed, dramatically reduces risk of HIV infection, but real-
world effectiveness is often limited by inadequate PrEP
uptake, low rates of persistence, and inadequate adherence. A
recent global systematic review of oral PrEP studies estimated
that after six months of PrEP initiation, only 30% were still
using PrEP with sufficient adherence to prevent HIV infection.
The systematic review did not identify any longitudinal PrEP
studies with MSM or TGW who sell or exchange sex, despite
high HIV incidence in these key populations. While young
people who sell sex are prioritized in many guidelines and
recommendations, there have been remarkably few
effectiveness studies in these populations.
We searched PubMed using the terms “HIV”, “MSM” or “TGW,
“PrEP” or “oral pre-exposure prophylaxis”, and “sex worker” or
“sex work” for articles written in English published through
December 31, 2021. We also tracked PrEP studies enrolling
MSM and/or TGW in Thailand on clinicaltrials.gov and the
World Health Organization International Clinical Trials
Registry Platform (WHOICTRP) using search terms “HIV”,
“PrEP”, and “MSM” or “TGW” or “Men who have sex with
men” or “Transgender women”.

Added value of this study
The COPE study used an open label non-randomized approach
to assess the real-world effectiveness of a combination HIV
prevention intervention with PrEP specifically developed with
and for young MSM and TGW who sell or exchange sex. Novel

study components included the implementation science
design, use of social media influencers (SMI) to promote study
engagement, and partnership with key population-led service
providers. Study participants, aged 18–26 years at enrollment,
had high PrEP uptake—including same-day PrEP initiation—
high persistence over 12 months, and high adherence as
measured by self-report, pill pickups, and a biological assay
(for a correlation assessment). There were no HIV infections
during PrEP use, whereas 10 infections occurred when
participants were not using PrEP. This open label,
implementation study offers important considerations for
alternative means to evaluate the effectiveness of
combination HIV prevention interventions as randomized
controlled trials become more challenging to implement in a
HIV prevention field with multiple efficacious options for
prevention, including long-acting injectable cabotegravir, the
dapivirine ring, and on-demand oral regimes.

Implications of all the available evidence
Key population-led combination HIV prevention interventions
with PrEP for MSM and TGW who sell or exchange sex can
dramatically reduce HIV incidence. Such interventions should
be supported in Thailand and should be adapted,
implemented, and evaluated in other cultural and social
settings across the Asia-Pacific region and globally. The COPE
study also shows that community engaged prevention
research, including with key population delivered services
provision, is feasible and can yield important insights into HIV
prevention for those most at risk.
Introduction
Thailand has a concentrated HIV epidemic among men
who have sex with men (MSM), transgender women
(TGW) who have sex with men,1 and sex workers of all
genders.2–4 The highest HIV incidence densities in the
country have been reported for young MSM and TGW,
particularly the subset of these communities who sell or
exchange sex in the large sex work sectors in Bangkok
and Pattaya.4–7 Estimates from a Bangkok-based cohort
of young MSM and TGW (2006–2015) reported an
incidence rate (IR) of 11.1 per 100 person-years (PY)
(95% CI: 6.7–17.4) among those who sold or exchanged
sex in the past four months.4

Despite clear vulnerability to HIV acquisition for the
subset of young MSM and TGW who sell and exchange
sex, prevention trials and implementation science
have focused less on these groups than other MSM and
TGW. The development and assessment of HIV pre-
vention packages for young MSM and TGW who sell
and exchange sex are needed in Thailand and else-
where,5,6,8 and prevention packages need to be respon-
sive to complex occupational contexts of sex work and
www.thelancet.com Vol 15 August, 2023
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social contexts of sex workers. Occupational contexts of
sex work span the spectrum from the formal sex work
industry reliant on physical venues such as bars, clubs,
and saunas, to informal relationships of longer dura-
tion, which now exist against a backdrop of online
spaces to meet potential clients.9,10 Young MSM and
TGW may occasionally sell or trade sex but may not
identify as a sex worker.5,9 Sex work and exchange sex in
Thailand can have seasonal dynamics and be associated
with mobility within and outside of the country.9 Taken
together, these contexts create important considerations
for HIV prevention, including diverse risk environ-
ments and dynamic behaviors and experiences.

HIV pre-exposure prophylaxis (PrEP) with daily oral
tenofovir disoproxil fumarate/emtricitabine (TDF/FTC)
PrEP, was approved for use in Thailand shortly after
approval by the World Health Organization in 2013.
However, use of daily oral PrEP remained low among
Thai persons at high risk for HIV,11 and in 2017 there
were only an estimated 1865 PrEP clients across
Thailand.12 Globally, challenges with PrEP for HIV
prevention, particularly among younger clients and
those at higher risk of HIV acquisition from trans-
actional sex, have been adherence and persistence.13–15

To evaluate whether a combination preventive inter-
vention with the offer of free HIV PrEP could reduce
HIV incidence among young MSM and TGW engaged
in sex work, we developed and implemented an open
label effectiveness study, the Combination Prevention
Effectiveness (COPE) project. The following analyses
assess the primary outcomes of PrEP uptake, PrEP
adherence, 12-month PrEP adherence, and the reduc-
tion in HIV incidence associated with PrEP use among
young MSM and TGW engaged in sex work.
Methods
COPE was a combination prevention intervention for
Thai MSM and TGW who sell sex that included an open-
label offer to initiate and discontinue daily oral PrEP as
desired. Given the established efficacy of daily oral
PrEP, the open-label approach was preferred over a
randomized clinical trial. There was no prospective
assignment of study participants to treatment groups,
and the study was determined by the sponsor not to be a
clinical trial. Supplemental File S1 displays the study
flow.

Development and implementation of the interven-
tion was informed by qualitative research and by
expertise of the community-based organizations that
provide services to MSM and TGW sex workers11 and
that would be recruiting participants, providing inter-
vention services, and collecting data in the COPE study.9

Study sites included the Silom Community Clinic at the
Hospital for Tropical Diseases or TropMed (Bangkok),
Rainbow Sky Association of Thailand (Bangkok), and
the Service Workers in Group Foundation (Bangkok and
www.thelancet.com Vol 15 August, 2023
Pattaya). A separate manuscript describes the COPE
study protocol and provides detailed description of
sample size calculations, sampling methods, and other
study components.16

Study eligibility and recruitment
Eligibility criteria included: male sex at birth; 18–26
years of age; self-reported HIV-negative or unknown
serostatus; sex with cisgender men for money, drugs, or
other goods in the past 12 months; living in the greater
Bangkok metropolitan area or Pattaya; and Thai
citizenship.

During formative qualitative research, a number of
participants assigned male sex at birth expressed iden-
tities on the transfeminine spectrum and expressed
eagerness to participate in the proposed study.9 With
strong support from Thai community partners, we
expanded the eligibility criteria to included persons
assigned male sex at birth with transfeminine gender
identities. The terms MSM and TGW, as accepted in the
scientific literature, were used in this study, although
these are composite terms in Thailand that include
approximately 15 unique identities embodying both
sexual preferences and gender expression.17,18

From October 2017 through August 2019, partici-
pants were recruited through outreach at physical sex
work venues (e.g., bars, saunas, brothels, karaoke par-
lors), clinic-based referral, word-of-mouth, and a social
media campaign disseminated through popular geo-
social network applications for MSM and TGW
(Fig. 1).16 Interested individuals were directed to call
study staff to complete a pre-screening and schedule an
in-person appointment at one of the study sites for
further eligibility screening. Individuals who met eligi-
bility criteria and provided informed consent were
enrolled.

Combination prevention intervention
Intervention components
The combination intervention included multiple
individual-level components. All participants received
HIV testing and counseling every three months.
Screening for syphilis, rectal gonorrhea, and rectal
chlamydia were conducted every six months, or as
needed based on symptoms or participant request, with
treatment for all identified sexually transmitted in-
fections (STIs). Condoms and condom-compatible
lubricant were offered at all study visits and
were readily available at each study site. At the baseline
assessment, all participants were offered the opportu-
nity to start daily oral TDF/FTC PrEP (Truvada®, Gilead
Sciences, Inc.), and participants could start, stop, and
restart PrEP during study participation. Participants
wishing to start PrEP needed to meet United States
Centers for Disease Control and Prevention (CDC)
guidance for PrEP eligibility: negative HIV test at the
visit, including negative nucleic acid amplification test
3
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Fig. 1: Static images used in the social media campaign for the Combination Prevention Effectiveness (COPE) study for young men who have
sex with men and transgender women who exchange sex, Thailand (2018–2020). The social media campaign included static imagery and short
promotional videos. The campaign was promoted on local social media platforms (Facebook, Twitter, and LINE), project partner websites and
newsletters, and gay networking applications and forums (Hornet, Blued, Postjung, GThai, Planet Romeo, and Palm Plaza).
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(NAAT) for those with acute symptoms; estimated
creatinine clearance (eCrCl) ≥ 60 mL/min; and no
major known allergy to TDF and/or FTC.19 PrEP coun-
seling followed the US Public Health Service Pre-
exposure Prophylaxis for the Prevention of HIV
Infection in the United States—2014 Clinical Practice
Guideline.20

For participants initiating PrEP, monthly pick-up
visits included the following procedures: return of un-
used medication; assessment of signs and symptoms of
acute HIV infection; assessment of side effects; adher-
ence counseling informed by weekly short message
service (SMS) survey responses and unused tablet
count; collection of dried blood spots (DBS) for future
adherence testing; and dispensation of one 30-tablet
bottle of TDF/FTC PrEP. More than one bottle was
provided if a participant would not be able to return in
30 days due to travel or other reason.

SMS adherence support
Participants were offered options for daily or weekly
SMS adherence reminders, and participants were asked
how many PrEP doses they had taken in the last seven
days through a weekly SMS survey. FrontlineSMS
www.thelancet.com Vol 15 August, 2023
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(Occam Technologies, Washington, DC) was used for
secure SMS-based communication and data collection.
For adherence support and breakthrough HIV infection
prevention, a participant was considered to have inade-
quate PrEP adherence if weekly SMS adherence mea-
sures indicated two consecutive weeks with zero to three
doses taken per week or if more than 16 pills remained
from the prior month during a medication pick-up.
Participants with inadequate PrEP adherence could
restart PrEP after re-screening for PrEP eligibility.

HIV testing
Participants were tested for HIV at the baseline and
quarterly visits, when screened for PrEP initiation, and if
reporting symptoms indicative of possible acute infec-
tion. HIV testing included rapid blood-based antibody
testing (Determine, One Step, Wantai, or Bioline,
depending on study site), supplemented by a reflex
pooled NAAT for antibody-negative specimens. All
reactive results were confirmed by additional rapid test
and/or NAAT (following contemporaneous Thai national
HIV testing guidance), and participants with confirmed
HIV infection were linked to HIV care and treatment.

Sexually transmitted infection testing
Rectal gonorrhea or chlamydia infection was diagnosed
by NAAT-positive rectal swab that was either provider-
collected or self-collected, depending on participant
preference. Venipuncture blood specimens were tested
for antibody to Treponema pallidum (T. pallidum) by
rapid plasma reagin (RPR) reactivity and titer and T.
pallidum antibody rapid test. Persons who also tested
T. pallidum antibody positive and with RPR ≥1:8 were
considered seropositive for syphilis. Participants with
positive STI results were provided oral or injection
treatment following local clinical standards.

Study exit
Study exit categories included study completion, HIV
diagnosis, lost to follow-up, and withdrawn. Participants
were considered to have completed the study if they
completed the last expected protocol-defined study visit
or if their study participation was stopped due to inter-
vention phase close-out at their study site. Laboratory-
confirmed HIV infection was considered incident at
the date of diagnosis. Participants with no study visits
for more than 300 days were considered lost to follow-up
at their last completed study visit. Participants were
withdrawn from the study if they reported experiencing
serious adverse events, permanently relocated outside of
Bangkok and Pattaya, or withdrew consent for study
participation, or if continued participation could
reasonably result in physical or social harm.

Measures
The primary outcome was the HIV incidence rate ratio
(IRR) on PrEP vs. not on PrEP. Secondary outcomes
www.thelancet.com Vol 15 August, 2023
included PrEP initiation, PrEP adherence, and persis-
tent PrEP use at 12 months, and IRRs for rectal
gonorrhea, chlamydia, and syphilis. Operational defini-
tions are defined in Table 1.

PrEP use status
PrEP use was determined based on PrEP dispensation
records. Participants were considered to have initiated
PrEP when they first received study PrEP pills or when
they received study PrEP pills after a period of at least
two weeks of no PrEP use. Participants were considered
to have stopped PrEP use when they would have
exhausted their existing study PrEP supply with daily
use and they subsequently did not receive additional
study PrEP within 14 days.

PrEP use status for newly diagnosed HIV infections
was a priori defined as PrEP use at the midpoint be-
tween the last negative HIV test and first positive HIV
test.16 We complemented the a priori classification of
PrEP use with a sensitivity analysis using imputation
methods. PrEP use status for a given STI test was
defined by PrEP use at the midpoint between the prior
and the given STI test.

Self-reported adherence
Participants were asked about PrEP use in the last seven
days during each quarterly assessment and through
weekly SMS surveys. PrEP adherence was defined as the
participant self-reporting taking PrEP pills on four or
more days out of the last seven days if not using exog-
enous feminizing hormones or taking PrEP on seven of
the last seven days if using exogenous feminizing hor-
mones. These weekly use thresholds have previously
been correlated with protective blood levels of tenofovir
diphosphate (TFV-DP).21 Adherence based on quarterly
assessments was used as the primary measure of
adherence, but we also report adherence based on SMS
survey response. Self-reported PrEP use and adherence
were validated with a sub-sample analysis of TFV-DP
levels in DBS from 120 quarterly assessments among
30 participants. TFV-DP concentrations above 700fmol/
3 mm punch were considered indicative of good
adherence22 (Supplemental File S3).

Analyses
Descriptive statistics are provided for the following:
immediate, delayed, and no PrEP initiation; person-time
on and off of PrEP; persistence on PrEP at the 12-month
assessment among participants initiating PrEP within
30 days of study enrollment; and PrEP adherence. For
evaluating incidence of each STI, person-time extended
to the last STI test, and person-time was categorized as
on PrEP or off PrEP.

For evaluating HIV incidence, person-time extended
to the date of first positive HIV test for participants with
seroconversion or last negative HIV test for participants
without seroconversion, with person-time categorized
5
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Outcome measure and sub-components Operational definition

HIV incidence HIV infections not on PrEP per 100 PY not on PrEP among all study participants; HIV infections on PrEP per 100 PY on PrEP
among all study participants

HIV infection Positive HIV Ab and positive NAAT

PrEP status at HIV infection PrEP status at midpoint between last negative and first positive HIV tests

Time on PrEP Days between starting PrEP and stopping PrEP or study exit

Time not on PrEP Days between study entry and starting PrEP or study exit; days between stopping PrEP and starting PrEP or study exit

PrEP initiation Date first received study PrEP after enrollment or after having stopped PrEP use for more than 14 days

Stopping PrEP Date study PrEP would have run out with daily use and did not receive additional study PrEP within 14 days

Same-day PrEP initiation Received study PrEP on day of study enrollment

PrEP persistence Among participants initiating PrEP within 30 days of enrollment, on PrEP at the 12-month assessment regardless of any time
off PrEP in the interim

Adherence Self-report of taking 4 or more PrEP doses in the last 7 days if not using exogenous feminizing hormones; self-report of taking
7 doses in the last 7 days if using exogenous feminizing hormones

Exogenous feminizing hormone use Self-report of using exogenous feminizing hormones since the prior study visit

[Chlamydia/gonorrhea/syphilis] incidence [Chlamydia/gonorrhea/syphilis] infections per 100 PY not on PrEP among all study participants; [chlamydia/gonorrhea/
syphilis] infections per 100 PY on PrEP among all study participants

Rectal chlamydia infection Positive NAAT result from rectal swab

Rectal gonorrhea infection Positive NAAT result from rectal swab

Syphilis infection Treponema pallidum detection by rapid plasma reagin (RPR) ≥ 1:8 and T. pallidum antibody positive

PrEP status at [chlamydia/gonorrhea/syphilis]
infection

PrEP status at midpoint between positive [chlamydia/gonorrhea/syphilis] test and prior [chlamydia/gonorrhea/syphilis] test

PrEP, pre-exposure prophylaxis for HIV; PY, person-years; Ab, antibody test; NAAT, nucleic acid amplification test.

Table 1: Outcome measures, sub-components, and their definitions in the Combination Prevention Effectiveness (COPE) study for young men who have sex with men and
transgender women who exchange sex, Thailand (2018–2020).
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into on PrEP or off PrEP. In the a priori analysis, the
number of incident HIV infections while on PrEP and
number of incident HIV infections while off PrEP were
based on PrEP use at the midpoint between the last
negative HIV test and first positive HIV test. For both
HIV and STIs, exact 95% confidence intervals (CIs) for
IRRs and incidence rates were calculated using proba-
bilities from the binomial distribution, and p-values for
HIV and STI IRRs are two-sided exact p-values based on
the binomial distribution.23 Due to the limited number
of HIV infections, covariate-adjusted parametric models
were not tenable. We conducted a sensitivity analysis of
HIV incidence using multiple imputations to randomly
select a date of HIV infection between the last negative
HIV test and first positive HIV test (Supplemental File
S4). All analyses were conducted with Stata 17.

Ethical considerations
The protocol was reviewed and approved by the
Thailand Ministry of Public Health Ethical Review
Committee for Research in Human Subjects, the CDC
institutional review board (IRB), the Johns Hopkins
Bloomberg School of Public Health IRB, and the Pre-
vention Sciences Review Committee of the Division of
AIDS, U.S. National Institute of Allergy and Infectious
Diseases/National Institutes of Health. Participants
were compensated for study participation. For partici-
pants who initiated PrEP, the total possible compensa-
tion for one year of follow-up was 14,360 Thai Baht
(THB) ($479 USD). For those who never initiated PrEP,
the total possible compensation for one year was 8360
THB ($279 USD). A detailed compensation schedule is
provided in Supplemental File S2.

Role of funding source
The NIH had no role in the study design; collection,
analysis, or interpretation of data; writing of this report;
or decision to submit for publication. CDC study staff
contributed to the study design; data collection; writing
of this report; and the decision to submit for
publication.

Results
A total of 1312 individuals were screened for study
eligibility, with 921 meeting eligibility criteria, and 890
providing informed consent and enrolling in the study
(Fig. 2, Supplemental File S5). Forty-four participants
(4.9%) were found to be HIV seropositive at the baseline
assessment, excluded from further study participation,
and referred for treatment; 846 participants contributed
person-time on study.

Most of the 846 participants were enrolled at the
Silom Community Clinic at TropMed (56.7%), with the
remainder enrolled at community sites (Table 2). Slight
majorities of participants had at least a university edu-
cation (54.1%) or were currently in school (53.2%), and
most respondents (89.4%) reported having sufficient
money to meet basic needs at least most of the time.
Most participants (89.6%) self-identified as men, and
8.6% self-identified as a woman or transgender woman.
www.thelancet.com Vol 15 August, 2023
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Fig. 2: Screening and enrollment in the COPE study for young men who have sex with men and transgender women who exchange sex,
Thailand (2018–2020). PrEP, pre-exposure prophylaxis. Immediate PrEP initiation defined as starting PrEP on day of study enrollment. Delayed
PrEP initiation defined as starting PrEP after study entry.

Articles
At the baseline assessment, 85.4% of participants had
ever heard of PrEP, 81.3% knew where they could get
PrEP, 76.4% were willing to take PrEP, and 17.9% re-
ported prior PrEP use.

PrEP use
During participation, 531 (62.8%) initiated PrEP use at
baseline, 104 (12.3%) initiated PrEP use after the base-
line assessment, and 211 (24.9%) never initiated PrEP.
Several baseline factors were associated with immediate
and delayed PrEP initiation, including recency of anal
intercourse, condom use at last intercourse, laboratory-
confirmed chlamydia infection, past PrEP use and
PrEP awareness (Table 2).

Persistence of PrEP use
Among participants initiating PrEP within 30 days of
the baseline assessment (n = 574), 91.1% were using
PrEP at the three-month assessment, 89.0% at the
www.thelancet.com Vol 15 August, 2023
six-month assessment, 84.8% at the nine-month
assessment, and 85.9% at the 12-month assessment.

PrEP adherence
Number of days of PrEP use within the last seven days
was reported at 2367 quarterly follow-up assessments.
Of these participant self-reports, 2230 (94.2%) were
indicative of good adherence to daily oral PrEP. During
study time included in the outcome analyses, 37,370
weekly SMS surveys were completed by 766 participants
(90.5%), covering 716.2 PY (80.9%) of the 885.1 PY in
the outcome analyses. Participants were asked about
PrEP use during the last seven days in 27,590 (73.8%) of
these completed SMS surveys, with 96.2% of responses
indicative of good adherence.

In a subsample of DBS from participants with self-
reported adherent use, 53 of 66 (80.3%) had sufficient
TFV-DP levels (>700 fmol/3 mm punch). The overall
kappa statistic indicated very good agreement between
7
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All participants Initiation of PrEP use during study participation

N Immediate n (%) Delayed n (%) None n (%) p-value

846 531 (62.8%) 104 (12.3%) 211 (24.9%)

Study site <0.001

Silom Community Clinic at Tropmed 480 319 (66.5%) 70 (14.6%) 91 (19.0%)

Service Workers in Group Foundation Bangkok 133 86 (64.7%) 17 (12.8%) 30 (22.6%)

Rainbow Sky Association of Thailand 207 123 (59.4%) 15 (7.2%) 69 (33.3%)

Service Workers in Group Foundation Pattaya 26 3 (11.5%) 2 (7.7%) 21 (80.8%)

Sociodemographic

Years of age 0.18

18-20 189 117 (61.9%) 20 (10.6%) 52 (27.5%)

21-23 359 214 (59.6%) 47 (13.1%) 98 (27.3%)

24-26 297 200 (67.3%) 37 (12.5%) 60 (20.2%)

Completed University education 0.018

No 388 224 (57.7%) 54 (13.9%) 110 (28.4%)

Yes 457 307 (67.2%) 50 (10.9%) 100 (21.9%)

Currently at school 0.42

No 396 249 (62.9%) 54 (13.6%) 93 (23.5%)

Yes 450 282 (62.7%) 50 (11.1%) 118 (26.2%)

Income from work, including sex work 0.40

No 244 147 (60.2%) 29 (11.9%) 68 (27.9%)

Yes 581 371 (63.9%) 74 (12.7%) 136 (23.4%)

Sufficient income to meet basic needs 0.71

No 88 58 (65.9%) 11 (12.5%) 19 (21.6%)

Yes 744 462 (62.1%) 92 (12.4%) 190 (25.5%)

Currently in a relationship 0.52

No 529 338 (63.9%) 60 (11.3%) 131 (24.8%)

Yes 316 193 (61.1%) 44 (13.9%) 79 (25.0%)

Gender identitya 0.046

Man, gay, or bisexual 758 489 (64.5%) 89 (11.7%) 180 (23.7%)

Woman or transgender woman 73 35 (47.9%) 12 (16.4%) 26 (35.6%)

Other or don’t know 15 7 (46.7%) 3 (20.0%) 5 (33.3%)

Sexual behavior

Last time had anal sex with man 0.008

Within 30 days 518 340 (65.6%) 68 (13.1%) 110 (21.2%)

More than 30 days 149 85 (57.0%) 12 (8.1%) 52 (34.9%)

Don’t know or refused to answer 179 106 (59.2%) 24 (13.4%) 49 (27.4%)

Used condom during last anal sex <0.001

No 214 104 (48.6%) 50 (23.4%) 60 (28.0%)

Yes 615 422 (68.6%) 52 (8.5%) 141 (22.9%)

Don’t know 17 5 (29.4%) 2 (11.8%) 10 (58.8%)

Used alcohol or drugs during anal sex in last 7 days 0.65

No 512 321 (62.7%) 58 (11.3%) 133 (26.0%)

Yes 91 61 (67.0%) 11 (12.1%) 19 (20.9%)

Don’t know or refused to answer 243 149 (61.3%) 35 (14.4%) 59 (24.3%)

Clinical testing

Tested for HIV in last 6 months <0.001

No 272 142 (52.2%) 42 (15.4%) 88 (32.4%)

Yes 574 389 (67.8%) 62 (10.8%) 123 (21.4%)

Chlamydia infection 0.026

No 722 442 (61.2%) 88 (12.2%) 192 (26.6%)

Yes 124 89 (71.8%) 16 (12.9%) 19 (15.3%)

Gonorrhea infection 0.060

No 803 498 (62.0%) 98 (12.2%) 207 (25.8%)

Yes 42 32 (76.2%) 6 (14.3%) 4 (9.5%)

(Table 2 continues on next page)
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All participants Initiation of PrEP use during study participation

N Immediate n (%) Delayed n (%) None n (%) p-value

(Continued from previous page)

Syphilis infection 0.25

No 799 497 (62.2%) 98 (12.3%) 204 (25.5%)

Yes 47 34 (72.3%) 6 (12.8%) 7 (14.9%)

Pre-exposure prophylaxis (PrEP)

Ever heard of PrEP before 0.11

No 123 67 (54.5%) 19 (15.4%) 37 (30.1%)

Yes 722 464 (64.3%) 85 (11.8%) 173 (24.0%)

Ever taken PrEP before <0.001

No 694 412 (59.4%) 91 (13.1%) 191 (27.5%)

Yes 151 119 (78.8%) 13 (8.6%) 19 (12.6%)

Know where to get PrEP 0.21

No 158 90 (57.0%) 21 (13.3%) 47 (29.7%)

Yes 687 441 (64.2%) 83 (12.1%) 163 (23.7%)

Know others who use PrEP 0.001

No 461 266 (57.7%) 59 (12.8%) 136 (29.5%)

Yes 384 265 (69.0%) 45 (11.7%) 74 (19.3%)

Willing to take PrEP every day <0.001

No 199 50 (25.1%) 30 (15.1%) 119 (59.8%)

Yes 646 481 (74.5%) 74 (11.5%) 91 (14.1%)

p-values based on Pearson’s chi-squared test comparing all three PrEP initiation categories. Immediate PrEP initiation defined as starting PrEP on day of study enrollment.
Delayed PrEP initiation defined as starting PrEP after day of study entry. aGender identity classification reported here reflects multiple identities in Thailand that embody
both sexual and gender preferences and expression; see text.

Table 2: Baseline characteristics and PrEP initiation among participants in the COPE study for young men who have sex with men and transgender
women who exchange sex, Thailand (2018–2020) (n = 846).

Articles
PrEP adherence based on self-reported and PrEP
adherence based on TFV-DP levels (81.7%; χ2 = 82.6,
p < 0.001).24 See Supplemental File S3 for additional
DBS results.

HIV incidence
Overall, there were 885.1 PY in the HIV incidence an-
alyses, including 593.1 PY on PrEP and 292.0 PY not on
PrEP. Ten HIV seroconversions were observed among
participants over the course of the study, all of whom
identified as MSM at the baseline assessment. Five
participants with HIV seroconversion never received
PrEP through the COPE study and five were dispensed
PrEP at the baseline assessment and at the time of their
last negative HIV test (Fig. 3). Between the last negative
HIV and first positive HIV test, four participants
received 30 PrEP pills and one participant received 60
PrEP pills over two visits. All five HIV-seroconverting
participants who never received PrEP consistently
completed quarterly assessments, with approximately
three months (74–109 days) between their last negative
HIV test and their first HIV positive test. All five HIV-
seroconverting participants receiving PrEP had long
durations between their last negative and first positive
HIV test (166, 210, 305, 344, and 349 days). The pro-
portion of these days covered by PrEP use ranged from
0.087 to 0.181 (Fig. 3).
www.thelancet.com Vol 15 August, 2023
Using the a priori rule that PrEP use at seroconver-
sion would be based on PrEP use at the midpoint be-
tween the last negative HIV test and first positive HIV
test, all ten incident HIV infections would be assumed
to have occurred while not using PrEP. This corre-
sponds to an incidence rate of 0.0 per 100 PY on PrEP
(95% CI = 0.0–0.62), 3.42 per 100 PY not on PrEP (95%
CI = 1.64–6.30), and an IRR of 0.0 (95% CI = 0.0–0.22;
p < 0.001) (Table 3). Sensitivity analysis based on
imputed datasets provided an IRR of 0.041 (95%
CI = 0.006–0.366; p < 0.001) (Supplemental File S4).

What might have been the HIV incidence if no
participants had been offered PrEP? If the observed
incident rate of 2.98 (95% CI = 1.43–5.48) per 100 PY
without PrEP use is applied to time on PrEP, then an
expected 18 (95% CI = 9–33) additional HIV infections
would have occurred, for an expected total number of
infections of 28 (95% CI = 19–43).

STI incidence
STIs were common at baseline (Table 2), with 14.7%
positive for rectal chlamydia, 5.0% positive for rectal
gonorrhea, and 9.8% positive for syphilis, with generally
higher prevalence at baseline among participants who
initiated PrEP during study participation. During follow-
up (Table 3), person-time on PrEP vs. not on PrEP was
significantly associated with higher incidence of
9
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Fig. 3: Patterns of PrEP use and HIV testing among participants with HIV seroconversion in the COPE study for young men who have sex with
men and transgender women who exchange sex, Thailand (2018–2020). PrEP, pre-exposure prophylaxis.
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chlamydia (IRR = 1.64; 95% CI = 1.18–2.33) and
gonorrhea (IRR = 2.48; 95% CI = 1.34–5.00), but not
syphilis.
Discussion
In this multilevel HIV prevention intervention with
open-label PrEP, study participants—young Thai MSM
and TGW who exchange or sell sex—had high rates of
PrEP initiation (75.1%) and near universal weekly
adherence and PrEP persistence among those initi-
ating PrEP within 30 days of baseline. Most impor-
tantly, no HIV infections occurred during nearly 600
Infection detected Incident cases Incidence per 100 PY

Chlamydia trachomatis

On PrEP 192 32.3

Not on PrEP 44 19.7

Neisseria gonorrhoeae

On PrEP 79 13.3

Not on PrEP 12 5.4

Treponema pallidum

On PrEP 76 12.8

Not on PrEP 21 9.5

HIV

On PrEP 0 0.00

Not on PrEP 10 3.42

PrEP, HIV pre-exposure prophylaxis; PY, person-years; CI, confidence interval; 95% confi

Table 3: Chlamydia, gonorrhea, syphilis, and HIV incidence during time on PrE
men who have sex with men and transgender women who exchange sex, T
person-years of PrEP use in this otherwise high HIV
incidence population. Despite 64% of total participant
study-time covered by PrEP use, the ten seroincident
HIV infections all occurred during time without PrEP
use, corresponding to an IRR for person-time on PrEP
vs. not on PrEP of 0.0 (95% CI = 0.0–0.25; p < 0.001).
Sensitivity analyses accounting for uncertainty in PrEP
use at time of seroconversion also yielded a very small
IRR of 0.041 (95% CI = 0.006–0.366), corresponding to
an estimated 95.9% lower rate of HIV infection (95%
CI = 63.4%–99.4%). Based on the observed incidence
rate without PrEP use, we estimate that there would
have been 18 (95% CI = 9–33) additional HIV
(95% CI) Incidence rate ratio (95% CI) p-value

(27.9, 37.2) 1.64 (1.18, 2.33) 0.002

(14.3, 26.4)

(10.5, 16.6) 2.48 (1.34, 5.00) 0.002

(2.8, 9.4)

(10.1, 16.0) 1.35 (0.82, 2.30) 0.269

(5.9, 14.5)

(0.00, 0.62) 0.00 (0.00, 0.22) <0.001

(1.64, 6.30)

dence intervals and p-values from exact tests.

P and time not on PrEP among participants in the COPE study for young
hailand (2018–2020) (n = 844).
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infections among study participants had no one been
offered PrEP.

The HIV incidence among all study participants is
also far lower than in a comparable external cohort, the
Observational Clinical Cohort from the Silom Com-
munity Clinic.25 An unpublished subset analysis of
MSM aged 18-26 years-old attending the SCC clinic and
having at least two HIV tests from October 2017
through December 2018—a time period and a location
overlapping with the COPE study activities—showed
that 18 HIV infections occurred over 232.7 PY, corre-
sponding to an incidence rate of 7.7 per 100 PY (95%
CI = 4.6–12.2) (personal communication, Eileen F.
Dunne, CDC). The same incidence rate in the COPE
cohort would have resulted in 72 infections (95%
CI = 43–114). However, the extent to which the hypo-
thetical 60 additional HIV infections would have been
due to intervention effects in the COPE study or to
differences in study populations remains an open
question.

The marked reduction in HIV incidence with PrEP
use is consistent with the high levels of adherence
achieved by study participants. Based on self-report,
participants had adherent PrEP use during 96.4% of
the weeks while on PrEP, and the validity of self-reports
is largely supported by the DBS sub-sample analysis.
When sufficient PrEP use was self-reported, 80.3% of
samples had protective levels of TFV-DP levels, and even
when insufficient PrEP use was reported, 42.9% of
samples had protective levels of TFV-DP levels.

The outcomes in this study contrast with a recent
meta-analysis of oral PrEP that estimated 31.5% PrEP
discontinuation and 35.8% inadequate PrEP adherence
globally among gay, bisexual, and other MSM and TGW
on daily PrEP.26 High PrEP adherence has been
observed in the Princess PrEP, a Thai key-populations-
led intervention providing HIV testing and offering
PrEP. Among MSM and TGW, adequate self-reported
adherence was over 95%.11 However, persistence of
PrEP use has been challenging: 24.6% for MSM and
18.5% for TGW after three months of PrEP initiation.27

Intervention components in the COPE study that
may have supported high PrEP persistence and adher-
ence include adherence counseling, pill reminders, and
weekly SMS surveys. SMS reminders have been
demonstrated to improve adherence to antiretroviral
therapy and other public health interventions,28

although the emerging evidence base on SMS for
PrEP adherence is mixed.29–32 The SMS questions on
PrEP use allowed a clinical protocol with a quick
response to inadequate adherence. Although the weekly
SMS questions on condomless anal intercourse and
exchanging sex were intended as research measures of
HIV risk, responding to these questions may have
provided participants with feedback about their HIV risk
which may have motivated PrEP use and adherence as a
means of reducing risk. A recent randomized controlled
www.thelancet.com Vol 15 August, 2023
trial evaluated a phone app to support PrEP adherence
for young MSM and TGW in Thailand,33 The phone app
was based on the information–motivation–behavioral
model of behavior change and included weekly HIV risk
assessment, daily reminders, or app use rewards. While
assignment to the phone app condition was not associ-
ated with significant improvements in PrEP adherence
at 6 months in this small sample study (n = 200), par-
ticipants reported the risk assessment to be the most
useful of the three app components.

The high interest in PrEP among study participants
may also have contributed to the marked reduction in
HIV incidence with PrEP use. The unmet demand for
PrEP in this population of sex workers is indicated by
the 75% of participants who initiated PrEP during study
participation. The social media campaign and other
study materials presented the COPE study as a PrEP-
based study and sought to normalize PrEP use and
stress the importance of adherence among MSM and
TGW who sell or exchange sex, and this approach may
have contributed to a study sample with a high interest
in PrEP. Furthermore, the fact that 63% of participants
initiated PrEP on the same day as study enrollment
evinces the feasibility, acceptability and promise of
same-day PrEP for achieving high PrEP uptake.
Ensuring same-day PrEP access may be essential for
PrEP-based HIV prevention for key populations in
Thailand and elsewhere.

In 2021, key population led health services (KPLHS)
provided PrEP for approximately two-thirds of the
13,769 PrEP clients in Thailand,12 and PrEP use stigma
appears lower among KPLHS PrEP clients than hospital
PrEP clients.34 Expanding combination HIV prevention
interventions with PrEP through these organizations
will require increasing the program space in which
these providers operate and sustainability will require
additional domestic funding. In addition to demon-
strating the effectiveness and feasibility of this
approach, building coalitions with multiple domestic
and international stakeholders may support successful
integration of key population based PrEP interventions
into the national healthcare system.35

This study was an open-label effectiveness study in
which treatment status was determined by participants
who could start and stop PrEP use over the course of
study participation. This design is a powerful approach
to evaluating the uptake and effect of PrEP in preventing
HIV acquisition among individuals with high risk of
exposure in a context when random assignment to PrEP
vs. placebo is no longer an ethically valid approach.
However, this design does have limitations. HIV inci-
dence during time off PrEP may not be an unbiased
counterfactual for HIV incidence during time on PrEP,
and therefore the incidence rate ratio for time on PrEP
vs. time off PrEP may be a biased treatment effect es-
timate of PrEP use. The treatment effect may have been
overestimated if, for example, PrEP uptake was higher
11
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among participants with lower risk for HIV. Conversely,
the treatment effect may have been underestimated if,
for example, uptake of PrEP was driven by treatment-by-
indication, where participants were more likely to
initiate PrEP use when they were at higher risk of
infection, and the incidence rate without PrEP use
would have been higher than observed for time off
PrEP. The significantly higher incidence rates for chla-
mydia and gonorrhea for person-time on PrEP vs. not
on PrEP observed in this study suggest that PrEP use
was associated with periods of higher rather than lower
risk of sexually transmitted HIV infection.

The estimated treatment effect is also predicated on a
comprehensive, multilevel intervention package. Future
studies should examine the importance of different
components for reducing incidence, including social
media and community-based campaigns, participant in-
centives, SMS risk and adherence-related mini-surveys,
and prompt intervention when adherence falters.

There are also important considerations of external
validity for other groups, including MSM and TGW who
sell or exchange sex and are less interested in PrEP,
members of other marginalized populations in
Thailand, and MSM and TGW who sell or exchange sex
in other parts of Thailand or in other countries. First,
MSM and TGW who sell or exchange sex with lower
PrEP awareness and interest may have lower PrEP up-
take and adherence. Campaigns promoting and
normalizing PrEP use may play an important role in
increasing PrEP effectiveness for some individuals, and
PrEP may simply be an unacceptable or otherwise
inappropriate prevention strategy for other individuals.
Second, minors involved in exploitative sex work are at
high risk of HIV infection,36 and we were not able to
enroll participants under 18 based on guidance from the
Thai Ministry of Health Ethics Commission. Likewise,
non-Thai national immigrants were excluded from
participation due to their lack of eligibility for the Thai
national health insurance program, but these same
types of exclusions are often associated with higher risk
of HIV infection among people who sell or exchange sex
and other key populations.37 Third, MSM and TGW who
sell or exchange sex in Bangkok and Pattaya Thailand
may be more socially and politically cohesive and less
marginalized than in other settings. Whether individual
and group empowerment and dignity are important
determinants to the success of PrEP uptake, adherence,
and persistence in other settings should be considered.

As additional biomedical options for HIV prevention
become available, randomized controlled trials and pla-
cebo arms will become increasingly challenging for the
HIV prevention field. Open label observational effec-
tiveness studies, such as the COPE study, offer impor-
tant alternatives through which to assess relative
effectiveness of interventions, including combination
preventive packages with and without PrEP. The COPE
study demonstrates that young Thai MSM and TGW
who sell or exchange sex can and will successfully
choose and adhere to combination regimens if these
options are offered in safe, supportive, community-
based settings. Since young MSM and transgender
women are at very high risk for HIV acquisition across
the Asia-Pacific region, these findings may have regional
import and this intervention should be implemented
and evaluated in other cultural and social settings.
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