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Abstract
Introduction: We aimed to evaluate daily oral pre-exposure prophylaxis (PrEP) uptake, retention, and adherence and predic-
tors of study non-attendance and low PrEP adherence in a Brazilian trans-specific 48-week study (PrEParadas).
Methods: We enrolled transgender women (TGW) engaging in high-risk sexual behaviours between August 2017 and Decem-
ber 2018. PrEP adherence was based on tenofovir diphosphate concentrations in dried blood spots (DBS). We used random
effects logistic regression models and ordinal models to estimate the odds of having a missed visit and of low PrEP adherence,
respectively. Multivariable models were adjusted for variables with p-value<0.10 in the univariate analysis.
Results: From the 271 eligible, 130 participants were enrolled in the study (PrEP uptake: 48%), out of which 111 (85.4%)
were retained at 48 weeks. Multivariable model for study non-attendance included study visit, age, main sexual partner and
stimulant use. The odds of missing a visit increased after the week 24. Participants aged 18–24 (adjusted odds ratio [aOR] =
8.76, 95% CI: 2.09–36.7) and 25–34 years (aOR = 6.79, 95% CI: 1.72–26.8) compared to TGW aged 35+ years had signifi-
cantly higher odds of having a missed visit. The odds of a missed visit were higher among participants reporting stimulant use
(aOR = 4.99, 95% CI: 1.37–18.1) compared to no stimulant use. DBS levels at week 48 showed that 42 (38.5%), 14 (12.8%)
and 53 (48.6%) of 109 participants had low, moderate and high PrEP adherence. Multivariable model for low PrEP adherence
included study visit, age, schooling, race/colour, housing, binge drinking, stimulant use, feminizing hormone therapy (FHT) use
and received text message. Low PrEP adherence was significantly higher among participants with less years of schooling (aOR
= 6.71, 95% CI: 1.30–34.5) and had a borderline association with Black colour/race (aOR = 6.72, 95% CI: 0.94–47.8). Partic-
ipants using the FHT available at the site had decreased odds of low PrEP adherence (aOR = 0.38, 95% CI: 0.16–0.88). No
participant seroconverted over the course of the study.
Conclusions: Although high PrEP retention can be achieved in a gender-affirming setting, PrEP adherence may be an impor-
tant challenge faced among TGW due to social disparities. The scale-up of prevention tools like PrEP will have to address
systemic social determinants as these stand as important barriers for TGW’s access to health services.
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1 INTRODUCT ION

In countries with concentrated epidemics, transgender women
(TGW) bear one of the highest burdens of HIV among all
population groups. HIV prevalence among TGW in low- and
middle-income countries (LMIC) is 48.8 times greater than
that of adults of reproductive age [1]. In Brazil, despite the
extraordinary HIV vulnerability, few TGW have been engaged
in HIV prevention [2,3].

Daily oral pre-exposure prophylaxis (PrEP) with tenofovir
disoproxil fumarate 300 mg (TDF) and emtricitabine 200
mg (FTC) is an efficacious and safe strategy to prevent
HIV [4,5]. However, PrEP efficacy is predicated on optimal
adherence, which is a challenge for all populations, including
TGW [6]. Data from the iPrEX study identified low adher-
ence levels among TGW, but no seroconversions among those
who adhered to PrEP [7]. A downward trend in drug levels
over time was observed in the PrEP Brasil study, the first

1

http://onlinelibrary.wiley.com/doi/10.1002/jia2.25896/full
https://doi.org/10.1002/jia2.25896
https://orcid.org/0000-0001-6017-5660
https://orcid.org/0000-0002-2557-601X
https://orcid.org/0000-0001-9746-719X
https://orcid.org/0000-0001-8950-8553
mailto:emiliajalil@gmail.com
mailto:emilia.jalil@ini.fiocruz.br
http://creativecommons.org/licenses/by/4.0/


Jalil E M et al. Journal of the International AIDS Society 2022, 25:e25896
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25896/full | https://doi.org/10.1002/jia2.25896

Brazilian PrEP demonstration study, though the small number
of TGW hindered further evaluation of the underlying reasons
for this finding [5]. Although PrEP has been widely available in
the Brazilian public health system, data on PrEP effectiveness
among TGW in Brazil are limited.

Little prior research has examined PrEP retention among
TGW, limiting the implementation of HIV prevention trials
that seek to meaningfully include or focus entirely on TGW.
Several authors called attention to how TGW were often
aggregated with men who have sex with men (MSM) in
intervention trials, which belied their HIV risk and implied
that methods to reach and engage TGW were the same [8].
TGW represented only 14% of the iPrEX study sample, and
demographics and behavioural factors were significantly dif-
ferent between TGW and MSM [7]. However, iPrEX was not
designed to meet the needs of TGW, perhaps explaining the
low adherence observed among TGW, yet no data on differ-
ences in PrEP retention were reported. Studies increasingly
highlight the differences between TGW and MSM populations
and the need to conduct trans-specific PrEP research [9], par-
ticularly addressing facilitators and barriers, including trans-
phobia and concomitant use of feminizing hormone therapy
(FHT).

Despite the urgent need, few PrEP studies were specifically
designed for TGW worldwide, especially in LMIC. To address
this gap, we have designed and implemented the PrEParadas,
a 48-week demonstration study to assess the feasibility of
daily oral TDF/FTC provided at no cost to TGW engaging in
HIV high-risk behaviour. This analysis aimed to evaluate PrEP
uptake, retention and adherence as well as factors associated
with study non-attendance and low PrEP adherence.

2 METHODS

2.1 Study population and design

PrEParadas was conducted at the National Institute of Infec-
tious Disease Evandro Chagas (INI)-Fiocruz, in Rio de Janeiro,
Brazil, between August 2017 and December 2019. Inclu-
sion criteria were: (1) male sex assigned at birth, (2) self-
identification as TGW or any other gender identity of the fem-
inine spectrum, (3) age ≥18 years, (4) negative HIV status
at screening and enrolment, (5) residence in Rio de Janeiro
or its metropolitan area, (6) engagement in at least one of
the following (i) condomless anal or neovaginal sex in the last
6 months, (ii) current sexual partner living with HIV regard-
less of HIV viral load, (iii) sex work in the last 6 months or
(vi) sexually transmitted infection (STI) diagnosis or self-report
in the last 12 months. TGW were excluded in case of crea-
tinine clearance <60 mL/minute, severe medical comorbidity
or antiretrovirals use. INI-Fiocruz Institutional Review Board
reviewed and approved the study. All participants provided
written informed consents prior to any procedure.

2.2 Study procedures

Participants were recruited through peer referral, by our
community education team, and from the HIV testing and
post-exposure prophylaxis services available at our site. We
assessed inclusion/exclusion criteria at the pre-screening and

screening visits. After enrolment, follow-up visits and drug
refills occurred at week 4 and quarterly thereafter (weeks 12,
24, 36 and 48). All participants received risk reduction coun-
selling and clinical and safety laboratory evaluations (including
HIV testing and pooled or individual HIV viral load) at every
study visit. As needed, TGW had access to mental health and
endocrinological care and could receive FHT available at the
site (estradiol valerate 2 mg plus spironolactone 100 mg), with
doses adjusted by the study endocrinologist.

HIV testing followed the Brazilian Ministry of Health algo-
rithm [2,10]. Syphilis testing occurred at screening and quar-
terly using Venereal Disease Research Laboratory tests, and
positive cases were confirmed with a microhaemagglutination
assay for Treponema pallidum (WAMA Diagnóstica, São Paulo,
Brazil). We screened for rectal Chlamydia trachomatis (CT)
and Neisseria gonorrhoea (NG) infection at enrolment and
week 48 with the Abbott Real Time platform and the Ampli-
fication Reagent Kit (Abbott Molecular, Des Plains, IL, USA).
In case of indeterminate results, we repeated the tests on
the same samples. Hepatitis B and C status was evaluated
at enrolment and, if negative, repeated at week 48 (anti-HBs,
HBs antigen, anti-HBc for hepatitis B and anti-HCV for hep-
atitis C, respectively). In case of negative hepatitis B anti-
gen and no previous vaccine at enrolment, participants were
referred for immunization at the site. Dried blood spots (DBS)
for tenofovir diphosphate (TFV-DP) and emtricitabine triphos-
phate assessments were collected at every follow-up visit.
We used liquid chromatography-mass spectrometry or mass
spectrometry to measure both metabolites at the University
of Colorado Antiviral Pharmacology Laboratory (Aurora, CO,
USA) [11–13]. The Fiocruz Laboratory performed all other
laboratory testing.

Participants answered face-to-face questionnaires adminis-
tered by experienced interviewers to capture data on socio-
demographics, sexual behaviour, FHT use, violence, alcohol
and drug use, mental health, HIV risk perception, previous
HIV testing and PrEP awareness. All participants were invited
to receive weekly text messages (“Are you okay?”) or not (ran-
domization 1:1). Participants randomized to receive messages
who responded to one with “Not okay” or did not answer for
3 consecutive weeks received a call from the study team.

2.3 Study definitions

Age was broken into categorical age ranges (“18–24,” “25–34”
and “35+” years). We categorized self-reported race/colour as
“White,” “Black,” “Pardo” (which is loosely translated as mixed),
“Indigenous” and “Asian.” Years of schooling was categorized
for analysis into “0–7” and “8+.” We collected data on hous-
ing as “own,” “rent” and “other.” Participants had to choose
between three items that best described their perceived
financial situation (“I have enough money to live comfortably,”
“I can barely get by on the money I have” and “I cannot get
by on the money I have”). We considered the first category
as a “comfortable” situation and the last two options as “less
than comfortable.” Sex work was defined as sex in exchange
for money, drugs, gifts or favours. TGW on any estrogen-
containing regimen were defined as using FHT. Participants
who used FHT provided by the study, even if non-exclusively,
were considered as using the FHT available at the site.
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Participants assessed 

at pre-screening

N=318

Potentially eligible participants 

at pre-screening

N=275 (86.5%)

Ineligible (N=43)

15 did not meet risk behavior 

criteria

1 did not meet other inclusion 

criteria (age 18+ years)

1 had a severe medical 

comorbidity

26 were living with HIV

Potential participants screened

N=165 (51.9%)

Did not return for screening 

visit (N=58)

Declined screening (N=52)

15 had no self-perception of 

HIV risk

12 were not interested

12 preferred injectable PrEP

7 had no time

4 were moving to other city

2 had concerns about side 

effects

Ineligible (N=4)

4 did not meet risk behavior 

criteriaDeclined enrollment (N=0)

Did not return for enrollment 

(N=29)

Enrollment visit

N= 132 (41.5%)

Inelegible (N=0)

Declined enrollment (N=2)

1 had no self-perception of 

HIV risk

1 no answer

Enrolled

N= 130 (40.9%)

Figure 1. Flow-chart of PrEParadas study (screening and enrolment assessments), 2017–2018.

Syphilis infections were defined as incident if there was no
previous infection reported or if the participant had a four
times increase in titre (and titre was ≥1:8) after adequate
treatment for prior diagnosis. Any STI diagnosis aggregated
syphilis, CT or NG diagnosis at the visit that this occurred.
Participants who responded affirmatively to “How often did
you have 6+ drinks on one occasion in the last 3 months?”
were considered positive for binge drinking [14]. Stimulant
use was considered use of any of the following in the last 3
months: cocaine (powder, crack or paste), amphetamines or
club drugs (ecstasy, LSD, GHB and ketamine). We used the
Patient Health Questionnaire-2 to screen for depression and
considered a score of at least 3 as a positive result [15,16].
HIV risk perception was assessed with the question “What is
your chance of getting HIV in the next year?” with five pos-
sible options ranging from zero to 100%, grouped afterwards
into two categories: <75% and 75%+.

2.4 Outcomes

We calculated PrEP uptake in the study as the percentage of
enrolled participants divided by the potentially eligible. Study
visit attendance (Y/N) was evaluated at each study follow-up
visit. PrEP adherence was based on TFV-DP concentrations in
DBS and categorized into: low (<350 fmol/punch, suggestive
of <2 doses of TDF/FTC per week), moderate (350–699
fmol/punch, suggestive of 2–3 doses of TDF/FTC per week)
and high (≥700 fmol/punch, suggestive of ≥4 doses of
TDF/FTC per week) [17]. Lastly, TFV-DP concentrations of

≥1250 fmol/punch were suggestive of daily dosing [11]. We
defined PrEP retention as attendance to the week 48 visit.

2.5 Statistical analysis

Descriptive analysis used medians and interquartile ranges
for numeric variables and absolute numbers and proportions
for categorical variables. Asian and Indigenous people were
excluded from the multivariate analyses because any findings
regarding race for these groups may not be valid due to the
small sample size. We used chi-squared or Fisher exact tests
for comparisons, as appropriate. We also provide the distribu-
tion of participants by DBS levels over the study visits. Finally,
we evaluated PrEP adherence measures of each participant by
visit pairs (i.e. week 12 with 4, week 24 with 12, week 36 with
24 and week 48 with 36) to calculate the transition probabil-
ity of PrEP adherence level from one visit to the following.

For study visit attendance, we performed logistic regres-
sion with random effects to estimate the odds of missing a
study visit. For PrEP adherence, an ordinal logistic model with
random effects was used to estimate the odds of having low
PrEP adherence. In both models, random effect accounts for
the error correlation between repeated measures in each par-
ticipant. Adjusted models included all variables with p-value
<0.10 in the unadjusted analyses.

We estimated incidence rates of syphilis by dividing the
number of incident cases by the sum of person-time of
follow-up. The proportions of rectal CT and NG at enrolment
and week 48 were compared using generalized estimating
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Table 1. Characteristics of participants in the PrEParadas

study (N = 130), Rio de Janeiro, Brazil, 2017–2019

N (%)

Age (years)

18–24 36 (27.69)

25–34 49 (37.69)

35+ 45 (34.62)

Schooling (years)

0–7 32 (24.62)

8–11 71 (54.62)

12+ 27 (20.77)

Race/colour

Black 35 (26.92)

Pardo 54 (41.54)

White 36 (27.69)

Asian or Indigenous 5 (3.85)

Housing

Own/rent 92 (70.77)

Othera 38 (29.23)

Perceived financial situation

Enough to live comfortably 44 (33.85)

Barely get by on the money I have 65 (50.00)

Cannot get by on the money I have 16 (12.31)

Missing 5 (3.85)

Main sexual partnerb

No 52 (40.00)

Yes 74 (56.92)

Missing 4 (3.08)

Sex work

No 76 (58.46)

Yes 50 (38.46)

Missing 4 (3.08)

Condomless receptive anal sex

No 45 (34.62)

Yes 80 (61.54)

Missing 5 (3.85)

Binge drinking

No 44 (33.85)

Yes 82 (63.08)

Missing 4 (3.08)

Stimulant use

No 106 (81.54)

Yes 20 (15.38)

Missing 4 (3.08)

Physical violence

No 89 (68.46)

Yes 37 (28.46)

Missing 4 (3.08)

Current FHT use

No 48 (36.92)

Yes 81 (62.31)

Missing 1 (0.77)

(Continued)

Table 1. (Continued)

N (%)

Ever use of fillers

No 54 (41.5)

Yes 76 (58.5)

Positive screening depressionc

No 98 (75.38)

Yes 28 (21.54)

Missing 4 (3.08)

STI diagnosisd

No 85 (65.38)

Yes 38 (29.23)

Missing 7 (5.38)

Self-perceived HIV risk

<75% 116 (89.23)

75%+ 10 (7.69)

Missing 4 (3.08)

Received text message

No 82 (63.08)

Yes 48 (36.92)

Abbreviations: FHT, feminizing hormone therapy; HIV, human immun-
odeficiency virus; STI, sexually transmitted infections.
aIncludes people living in house/apartment that belongs to the family,
guest house, shelter or institution, non-governmental organization, at
work, living as a favour and homeless.
bSomeone that the participant considers as her primary sexual part-
ner and feels committed to.
c3+ score in the Patient Health Questionnaire-2.
dPrevalent syphilis, rectal Chlamydia or Gonorrhoea.

equation logistic regression. All analyses were performed
using R Software version 4.0.3.

3 RESULTS

Between August 2017 and December 2018, we pre-screened
318 TGW for participation. Among 271 eligible (275 initially
minus 4 additionally), 130 were enrolled in the study (PrEP
uptake: 48% [130/271]) (Figure 1). Eligibility criteria were
met by: 63.1% for receptive or insertive condomless anal
sex in the last 6 months, 36.2% for sex work in the last 6
months, 29.2% for STI diagnosis or self-report in the last 12
months and 3.9% for having a current sexual partner who is
living with HIV. Table 1 describes participants’ characteristics
at baseline.

Out of 130 participants enrolled, 111 (85.4%) were
retained in the study at week 48. Overall, there were 84
missed visits (12 [9.2%] at week 4, 12 [9.2%] at week 12, 20
[15.0%] at week 24, 21 [16.0%] at week 36 and 19 [15.0%]
at week 48, p = 0.05 [chi-squared test for trend in propor-
tions]) for an average of 12.9% across the study. The odds of
missing a visit were significantly higher for participants aged
18–24 and 25–34 years compared to those ≥35 years (aOR
= 8.76, 95% CI: 2.09–36.7 and aOR = 6.79, 95% CI: 1.72–
26.8, respectively) (Table 2). TGW who reported stimulant use
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Table 2. Predictors of study non-attendance among TGW enrolled in PrEParadas study, Rio de Janeiro, Brazil, 2017–2019

Unadjusted Adjusted

OR 95% CI p-value aOR 95% CI p-value

Study visit

Week 4 1 1

Week 12 1.00 0.36, 2.80 >0.9 1.04 0.38, 2.87 0.94

Week 24 2.52 0.96, 6.63 0.06 2.57 0.99, 6.63 0.05

Week 36 2.77 1.06, 7.28 0.04 2.83 1.10, 7.28 0.03

Week 48 2.28 0.86, 6.02 0.10 2.35 0.91, 6.09 0.08

Age (years)a

18–24 10.6 2.36, 47.9 0.0021 8.76 2.09, 36.7 0.0030

25–34 9.01 2.18, 37.2 0.0024 6.79 1.72, 26.8 0.0063

35+ 1 1

Schooling (years)a

0–7 1.77 0.43, 7.22 0.40

8+ 1

Race/coloura,b

Black 1.47 0.31, 6.93 0.60

Mixed/Pardo 0.62 0.15, 2.62 0.50

White 1

Housinga

Own/rent 1

Otherc 2.33 0.63, 8.55 0.20

Perceived financial situationa

Comfortable 1

Less than comfortable 1.19 0.35, 4.10 0.80

Main sexual partnera,d (ref: No) 3.38 0.98, 11.6 0.05 2.32 0.77, 6.94 0.13

Sex worka (ref: No) 1.89 0.57, 6.26 0.30

Condomless receptive anal sexa (ref: No) 1.78 0.51, 6.20 0.40

Binge drinkinga (ref: No) 2.24 0.66, 7.58 0.20

Stimulant usea (ref: No) 7.17 1.73, 29.7 0.0066 4.99 1.37, 18.1 0.02

Physical violence (ref: No) 0.50 0.14, 1.88 0.30

Any FHT usea (ref: No) 0.60 0.17, 2.09 0.40

Positive screening depressiona,e (ref: No) 0.81 0.19, 3.38 0.80

STI diagnosisa,f 2.78 0.74, 10.4 0.13

Self-perceived HIV riska

<75% 1

75%+ 0.32 0.03, 3.21 0.30

Received text message 0.62 0.18, 2.19 0.50

Abbreviations: aOR, adjusted OR; CI, confidence interval; FHT, feminizing hormone therapy; HIV, human immunodeficiency virus; OR, odds
ratio; STI, sexually transmitted infection; TGW, transgender women.
aBaseline data.
bAsian and Indigenous participants excluded.
cIncludes people living in house/apartment that belongs to the family, guest house, shelter or institution, non-governmental organization, at
work, living as a favour and homeless.
dSomeone that the participant considers as her primary sexual partner and feels committed to.
e3+ score in the Patient Health Questionnaire-2.
fSyphilis, rectal Chlamydia or Gonorrhoea.

at enrolment had significantly higher odds of missing a visit
(aOR = 4.99, 95% CI: 1.37–18.1).

Participants with a high PrEP adherence measure at the
preceding visit had an 86% probability of having a similarly
high PrEP adherence measure at the current visit. Also, the
probability of a low PrEP adherence measure in a given visit

was 82% if the preceding measure was low (Table 3). The
proportion of participants who had concentrations consistent
with 4+ doses/week decreased over time, from 68.8% at
week 4 to 48.6% at week 48 (p = 0.005). DBS levels at week
48 showed that 42 (38.5%), 14 (12.8%) and 53 (48.6%) of
109 participants had low, moderate and high PrEP adherence,
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Table 3. Correlation between PrEP adherence by DBS measured at current and immediately prior visits among TGW enrolled in

the PrEParadas study, Rio de Janeiro, Brazil, 2017–2019

DBS level observed at visit

“t–1”

DBS level observed at visit “t”

TotalLow Moderate High

Low 86 (83.5%) 9 (8.7%) 8 (7.8%) 103

Moderate 20 (31.7%) 22 (34.9%) 21 (33.3%) 63

High 17 (6.4%) 32 (12.0%) 218 (81.6%) 267

Note: Low level: <350 fmol/punch, moderate: 350–699 fmol/punch and high: ≥700 fmol/punch. Table 3 shows the absolute and relative fre-
quencies of DBS measure transitions from one visit to the following. These percentages estimate the transition probabilities Pr (Yit | Yit − 1)
based on the correlation between PrEP adherence by DBS of each participant by visit pairs (i.e. a specific visit and its following visit). There
are 433 transitions (or “pairs”) between the 563 observations since there is no participant’s status before the first visit. Among participants
with a low DSB level in the visit “t–1,” 83.5% maintained a low DBS level in the following visit (“t”). Among participants with a high DBS level
in the visit “t–1,” 81.6% maintained a high DBS level in the next visit (“t”).
Abbreviations: DBS, dried blood spots; TGW, transgender women.

respectively. Only 32 (27.9%) had DBS levels suggestive of
daily dosing. In the adjusted model, the odds of having a low
PrEP adherence increased over time (Table 4). Low PrEP
adherence was significantly higher among participants with
less years of schooling (aOR = 6.71, 95% CI: 1.30–34.5) and
had a borderline association with Black race/colour (aOR =
6.72, 95% CI: 0.94–47.8). Participants on the FHT available
at the site had decreased odds of low PrEP adherence
(aOR = 0.38, 95% CI: 0.16–0.88).

Overall, 80 (64.0%), 67 (63.8%) and 67 (65.0%) of partic-
ipants reported condomless receptive anal sex at enrolment,
24 and 48 weeks, respectively. The mean number of condom-
less receptive anal sex in the last 30 days remained during the
study (3.1 at enrolment and 3.74 at week 48). The mean num-
ber of sexual partners in the previous month was 8.1 (95% CI:
5.3–10.9) at enrolment and 7.9 (95% CI: 4.9–10.9) at week
48. During the study follow-up, there was no indication of
acute HIV infection; no participant seroconverted.

At enrolment, 12 (9.2%, 95% CI: 4.0–14.3) of 130 partic-
ipants had CT, compared to 11 (10.1%, 95% CI: 4.4–15.8)
of 109 participants at week 48 (p = 0.81). All participants
who tested positive for CT/NG at baseline received treatment
before the 48-week visit. Prevalence of rectal NG ranged
from 7.5% (9/130, 95% CI: 2.8–12.1) at enrolment to 8.3%
(9/109, 95% CI: 3.1–13.4) at week 48 (p = 0.83). From base-
line to 48 weeks, syphilis incidence was 25.8/100 person-
years (95% CI: 18.0–36.9) among TGW of all ages. Among
participants aged 18–24 years, the prevalence of rectal CT
ranged from 13.3% (4/30, 95% CI: 0.1–25.5) at baseline to
11.1% (3/27, 95% CI: 0.0–23.0) at 48 weeks (p = 0.80). Two
(6.7%, 95% CI: 0.0–15.6) out of 30 young participants had
rectal NG at baseline compared to 3 (11.1%, 95% CI: 0.0–
23.0) of 27 at week 48 (p = 0.56). From baseline to 48 weeks,
syphilis incidence was 36.6/100 person-years (95% CI: 20.3–
66.2) among TGW aged 18–24 years.

4 D ISCUSS ION

This study was the first PrEP demonstration study specific
to TGW in Latin America. Despite the challenges of reaching
and retaining this vulnerable population, our results showed
high engagement in biomedical prevention research though

adherence to PrEP decreased over time. The high PrEP reten-
tion among study participants is comparable to studies with
MSM at 48 weeks of follow-up, and higher than observed
in studies with cisgender women sex workers and cisgender
women who inject drugs [4,5,18–20]. Importantly, we found
that social determinants of health significantly impacted study
visit attendance and PrEP adherence. There was a signifi-
cant decrease in study visit attendance and PrEP adherence
over time, with youngest TGW having significantly higher odds
of missed visits in our study. Adjusted models showed that
low PrEP adherence was higher among TGW with less years
of schooling and had an upward trend among Black partic-
ipants, whereas receiving FHT from the study was associ-
ated with lower odds of low adherence. These results sug-
gest that Brazilian TGW are interested and just as capable to
adhere to oral medication to prevent HIV acquisition, but that
social determinants of health must be addressed to improve
adherence.

Despite the high PrEP retention, the proportion of TGW
with protective drug concentrations decreased over the study
follow-up period, which is consistent with other studies.
Lower drug concentration levels over time may be related
to PrEP fatigue as long-term adherence to daily medication
is difficult to achieve in many contexts and across popula-
tions [21]. TGW enrolled in a qualitative study in the United
States reported pill fatigue and frustration to add another
medication to their daily regimens as a barrier to PrEP use
[22]. Long-acting (LA) PrEP agents are promising strategies
to address adherence issues among vulnerable groups. Nev-
ertheless, as many TGW use fillers in the gluteal area [6],
this will limit their ability to use LA injectable cabotegravir as
this must be injected into the gluteal muscle [23]. The use of
fillers, usually referred to as industrial silicone, is extremely
common in Brazil. In PrEParadas, 41.5% of participants had
fillers, similar to previous Brazilian studies, which described a
32–49% prevalence among TGW, which is a far larger propor-
tion than found in the United States (16.7%) [24].

Potential drug–drug interactions may also partially explain
the lower TDF levels among TGW. Small pharmacokinet-
ics studies described minor interactions between FHT and
PrEP, but TDF and FTC concentrations remained above the
threshold needed for protection and thus, clinically mean-
ingful interactions are not expected [25]. Participants on

6

http://onlinelibrary.wiley.com/doi/10.1002/jia2.25896/full
https://doi.org/10.1002/jia2.25896


Jalil E M et al. Journal of the International AIDS Society 2022, 25:e25896
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25896/full | https://doi.org/10.1002/jia2.25896

Table 4. Predictors of low PrEP adherence among TGW enrolled in PrEParadas study, Rio de Janeiro, Brazil, 2017–2019

Univariable Multivariable

OR 95% CI p-value aOR 95% CI p-value

Study visit

Week 4 1 1

Week 12 1.82 0.86, 3.85 0.12 1.86 0.85, 4.09 0.12

Week 24 4.70 2.17, 10.2 0.00009 4.33 1.92, 9.77 0.0004

Week 36 3.76 1.72, 8.19 0.0009 3.73 1.66, 8.38 0.0015

Week 48 8.33 3.76, 18.4 0.0000002 6.79 2.79, 16.5 0.00002

Age (years)

18–24 9.56 2.36, 38.70 0.0016 4.58 0.74, 28.5 0.10

25–34 2.03 0.56, 7.35 0.30 1.51 0.30, 7.50 0.61

35+ 1 1

Schooling (years)

0–7 7.63 1.77, 32.9 0.0064 6.71 1.30, 34.5 0.02

8+ 1 1

Race/coloura

Black 8.12 1.57, 42.0 0.01 6.72 0.94, 47.8 0.06

Mixed/Pardo 1.81 0.41, 7.99 0.40 1.81 0.33, 9.92 0.50

White 1 1

Housing

Own/rent 1 1

Otherb 1.87 1.87, 1.88 <0.0000000000000002 0.99 0.20, 4.83 0.99

Perceived financial situation

Comfortable 1

Less than comfortable 2.38 0.61, 9.27 0.20

Main sexual partnerc (ref: No) 0.75 0.38, 1.48 0.40

HIV-positive sexual partner (ref: No) 0.32 0.04, 2.45 0.30

Sex work (ref: No) 0.90 0.37, 2.19 0.80

Condomless receptive anal sex (ref: No) 1.08 0.55, 2.12 0.80

Binge drinking (ref: No) 2.27 1.17, 4.38 0.02 1.87 0.91, 3.83 0.09

Stimulant use (ref: No) 3.15 1.26, 7.86 0.01 1.87 0.68, 5.10 0.22

Physical violence (ref: No) 1.04 0.55, 1.98 0.90

FHT use

No 1

Option available at the site 0.43 0.43, 0.43 <0.0000000000000002 0.38 0.16, 0.88 0.03

Other 0.68 0.68, 0.68 <0.0000000000000002 0.71 0.26, 1.97 0.51

Positive screening depressiond (ref: No) 2.24 0.52, 9.57 0.30

Self-perceived HIV risk

<75% 1

75%+ 0.33 0.04, 2.70 0.30

Received text message 0.56 0.56, 0.56 <0.0000000000000002 1.34 0.32, 5.60 0.69

Abbreviations: aOR, adjusted OR; CI, confidence interval; FHT, feminizing hormone therapy; HIV, human immunodeficiency virus; OR, odds
ratio; PrEP, pre-exposure prophylaxis; TGW, transgender women.
aAsian and Indigenous participants excluded.
bIncludes people living in house/apartment that belongs to the family, guest house, shelter or institution, non-governmental organization, at
work, living as a favour and homeless.
cSomeone that the participant considers as her primary sexual partner and feels committed to.
d3+ score in the Patient Health Questionnaire-2.
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the FHT available at the site had higher odds of PrEP
adherence, which indicates that offering both HIV preven-
tion and gender-affirming care, including hormone provision,
could facilitate PrEP implementation among TGW [8]. Peru-
vian TGW reported high interest in the integration of HIV ser-
vices with FHT provision [26]. Among U.S. young TGW, those
who received FHT were more willing to participate in a PrEP
adherence study [27]. Even though offering trans-specific care
is not mandatory nor feasible in most settings, where possi-
ble, providing a gender-affirmative approach may improve HIV
care and prevention engagement among trans people [28].

Social determinants also emerged as important predictors
of low adherence. TGW with less years of schooling had the
lowest adherence. In addition, Black participants tended to
have low PrEP adherence, which is consistent with other HIV
research [5]. Among people living with HIV, lower school-
ing was associated with worse HIV care outcomes, such as
late presentation to care [29], not being on antiretroviral
treatment and not being virologically suppressed [30]. The
combination of transphobic experiences, racism and discrim-
ination poses Black TGW at a higher vulnerability to HIV
and negatively impact their HIV care and prevention out-
comes, including adherence [31,32]. Black TGW and those
with lower schooling may face considerable threats to their
health and wellness, especially when they experience these
factors together. The high prevalence and vicious interplay
of these social determinants of health highlight the need to
identify the specific barriers and evidence-based interventions
that will maximize PrEP adherence among TGW.

A positive finding from our study was the high PrEP reten-
tion. In a Peruvian study to support PrEP among TGW, about
half of participants (49/89, 55%) were lost to follow-up after
3 months [33]. Stigma and discrimination in the healthcare
setting are critical barriers to HIV prevention for TGW. Prior
discriminatory experiences in the healthcare setting repre-
sented an important impediment to accessing PrEP [34–37].
Since 2015, our team has been building competency at serv-
ing TGW, implementing services to meet community needs
and fostering connections with the trans community through
research and outreach. In efforts to build a research site
for trans-specific studies, we developed a diverse group of
researchers, including TGW who lent their expertise in plan-
ning and implementation of the PrEParadas study. We also
provided gender-affirming care as part of the study [38].
Our high PrEP retention is consistent with research stat-
ing that staff training on trans-competency, trans-friendly
environments and partnerships with trans-organizations could
have positive implications for TGW’s enrolment, retention and
adherence in research studies [39]. Studies planning to focus
on TGW could use the strategies we employed to maintain
PrEP retention.

Although overall retention was high, age was a significant
determinant of missing visits. Having a missed visit may be a
proxy of individuals who were not using PrEP as prescribed
since medications were delivered to cover the period until
the next visit. In our study, TGW aged <25 years had higher
rates of missed visits. Young age has been associated with
worse PrEP outcomes, such as low awareness, uptake, reten-
tion and adherence [40]. Chan et al. observed that age <30
years was a significant predictor of not being retained in

PrEP after 12 months of follow-up [20]. In the PrEP Brasil
study, both having young age and being TGW were associ-
ated with decreased odds of PrEP engagement (combining
visit attendance and DBS levels) along the study [5]. Our
group has previously described alarmingly high HIV preva-
lence among young Brazilian TGW aged 18–24 years (24.2%),
along with lower odds of HIV prevention knowledge and
higher odds of condomless sex regardless of HIV status com-
pared to their older peers [41]. Yet, trans youth continue to
be under-represented in HIV research, including PrEP studies
[27]. Interventions may be needed that address developmen-
tal needs related to access and utilization of PrEP among the
youngest TGW.

Our study has some limitations. First, as our site is highly
experienced in PrEP that also provides gender-affirming care,
our successful PrEP uptake and retention rates may not
be generalizable to other settings. A proportion of eligible
pre-screened participants (141, 52%) did not enrol in this
study, which may limit our ability to identify potential asso-
ciations. Same-day PrEP initiation, currently recommended in
many settings, including ours, is an important approach to
mitigate losses prior to PrEP engagement. Notwithstanding,
PrEP retention remains an important issue. Our findings help
to decrease the knowledge gaps related to PrEP retention
among TGW. The current analysis does not include an exhaus-
tive list of social determinants and future research addressing
more robust explorations of social determinants is needed. In
addition, our follow-up time was 1 year, and results may differ
in longer periods. Also, we did not perform a power calcula-
tion, which may have reduced our ability to detect statistical
significance in the evaluation of potential associations. Sample
limitations may have hindered to find a significant association
between PrEP adherence and race. We only screened CT/NG
twice during the follow-up since this screening is not available
routinely in Brazil. Finally, our data collection occurred prior
to COVID-19 epidemic, which will definitely change the HIV
prevention scenario.

5 CONCLUS IONS

High PrEP retention can be achieved in PrEP programs with
TGW when implemented in a gender-affirming setting. PrEP
adherence may be an important challenge faced among TGW
due to racial and socio-economic disparities. HIV prevention
trials and the scale up of known efficacious prevention tools
like PrEP will have to address systemic social determinants
TGW face that are unlike most other populations at risk of
acquiring HIV.
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