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Abstract

Background: Pre-exposure prophylaxis (PrEP) scale-up is urgent to reduce new HIV cases

among gay, bisexual, and other men who have sex with men (MSM] in Latin America. Different

PrEP modalities may increase PrEP uptake and adherence, especially among young MSM.

Objectives: To assess preferences for PrEP modalities among MSM from Brazil, Mexico, and

Peru.

Design: Cross-sectional web-based study (March-May 2018) targeting MSM through

advertisements on Grindr, Hornet, and Facebook. We included MSM aged = 18 years and who

reported HIV-negative status. Correspondence to:
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especially among the youngest.!»2 At the outset of
the COVID-19 pandemic, Latin American and
the Caribbean nations reported about 4000 fewer
diagnoses of HIV in the first 6 months of 2020
compared with the same period in 2019.3
However, the number of people living with HIV
in the region continues to increase. In 2021, peo-
ple living with HIV in Brazil, Mexico, and Peru
were estimated at 960,000, 360,000, and 98,000,
respectively.+% Although tenofovir-based oral
HIV pre-exposure prophylaxis (PrEP) is available
either via public health programs or for purchase,
additional strategies for MSM are crucial to avoid
the increase of new HIV infections that exceeds
4000 per day worldwide.!

Tenofovir-based oral PrEP can be taken daily” or
before and after sexual contact,® also known as
event-driven PrEP (ED-PrEP), recommended by
the World Health Organization (WHO) since
2019.° Moreover, alternatives to oral PrEP are
continuing to be developed.!® While oral PrEP is
slowly scaled-up in Latin America, other PrEP
modalities, such as long-acting injectable PrEP
has been recognized as an effective strategy for
the prevention of HIV infection that will expand
PrEP options.!!

Cabotegravir formulated as a long-acting injecta-
ble suspension for intramuscular administration
has been evaluated under two large, randomized,
multi-country, double-blind, phase 3 efficacy tri-
als (HPTN 083 and HPTN 084).12:13 Both stud-
ies compared the efficacy of injectable long-acting
cabotegravir administered every 8 weeks to daily
oral PrEP with tenofovir disoproxil fumarate and
emtricitabine 200mg (TDF/FTC). Although
daily oral TDF/FTC is highly effective against
HIV infection when used as prescribed,!* HPTN
083 results showed that cabotegravir was superior
to daily oral TDF/FTC in preventing HIV infec-
tion among MSM and transgender women,!?
leading to US Food and Drug Administration
(FDA) approval in December 202115 and WHO
recommendation in 2022.1® However, the logis-
tics involved in cabotegravir provision in low-
income settings such as Latin America will require
new implementation studies, and issues around
cost remain to be determined.!”

The Implementation PrEP Project (ImPrEP), the
first and largest transnational project in Latin
America, provided evidence on feasibility, accept-
ability, and cost-effectiveness of daily oral PrEP

among MSM and transgender women in Brazil,
Mexico, and Peru.!823 Results from ImPrEP
have been considered for decision making to
incorporate oral PrEP as part of combination
HIV prevention in Mexico24 and to provide infor-
mation for the maintenance and surveillance of
PrEP policy in Brazil, where PrEP has been pro-
vided through the public health system (Sistema
Unico de Satde [SUS]) since December 2017
with no direct cost to PrEP users.?> Results from
the ImPrEP demonstration study have shown
that same-day oral PrEP provision was feasible
for MSM and transgender women in Brazil,
Mexico, and Peru.??> However, HIV incidence
during the study was higher among non-white
and younger (18-24 years) individuals and those
non-adherent to daily oral PrEP. The odds of
adherence to PrEP were higher among partici-
pants of younger age, lower education, and engag-
ing in HIV high-risk behavior such as condomless
anal sex and having more than 10 sex partners in
prior 3 months. These results indicate that other
PrEP modalities, such as long-acting oral PrEP,
could overcome these social, structural, and
behavior determinants of HIV vulnerability.

In this context, understanding the preferences for
different PrEP modalities and the social, struc-
tural, and behavior characteristics involved in the
preference of different populations such as MSM
in Latin America is essential to provide informa-
tion for the PrEP implementation and access, and
for the update of public health policies. Therefore,
as part of ImPrEP Project, this study aimed to
assess preferences for PrEP modalities and its
associated factors among MSM from Brazil,
Mexico, and Peru.

Methods

Study design

This was a cross-sectional web-based survey con-
ducted through March to May 2018 targeting
MSM through advertisements on dating apps
(Grindr and Hornet) and Facebook. Another sur-
vey targeting only transgender women has been
conducted independently, being described else-
where.2® We included MSM aged 18 years or
older; resident of Brazil, Mexico, or Peru; and
who self-reported HIV negative status. The ques-
tionnaire was administered in Portuguese (Brazil)
and Spanish (Mexico and Peru). Details of the
study design are described elsewhere.!®
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Preferences for PrEP modalities
Preferences for PrEP modalities were assessed
through the following question:

Considering that all following PrEP modalities were
available, which one would you prefer in a scale
from 1 to 3 (1 =most preferred, 2 =second preferred,
3 =third preferred): daily oral PrEP (use of one pill
per day), event-driven PrEP (use of pills before and
after an HIV risk episode); long-acting injectable
PrEP (use of injectable drug at each two months).

The PrEP modality ranked as ‘1’ was considered
the most preferred for each participant. From this
ranking, we created three main dichotomic (yes/
no) outcomes one for each most preferred PrEP
modality.

Variables

Age was categorized into three brackets: ‘18-24°,
‘25-35’; or ‘>35’ years old. Race was dichoto-
mized in “White’ or ‘Other’ (Black, Pardo, Asian,
or Indigenous) from Brazil and Peru, and for
Mexico, individuals were asked if they were
Indigenous (yes/no), following previous stud-
ies.19:27:28 Education was graded as ‘Low’ for
those who had less than or complete secondary
education and ‘High’ for those reporting any
post-secondary education. Individuals were asked
about their monthly income by the time of survey
completion. Income was stratified in ‘low’, ‘mid-
dle’, and ‘high’ according to each country defini-
tion detailed in previous analysis,?® which
considered the minimum wage value per month
in June 2018 (Brazil: 954 BRL or 185 USD;
Mexico: 2686 MXN or 135 USD; Peru: 850
PEN or 220 USD). For Brazil, participants were
stratified in ‘low’ if the family monthly income
was equivalent or inferior to three minimum
wages; in ‘middle’ if between 3 and 10 minimum
wages; in ‘high’ if superior to 10 minimum wages.
For Mexico and Peru, participants were stratified
in ‘low’ if individual monthly income was less
than three minimum wages; ‘middle’ if between
three and five minimum wages; and high if supe-
rior to five minimum wages. HIV Incidence Risk
Index for MSM (HIRI-MSM) scale was devel-
oped to predict HIV seroconversion among
MSM,?° being previously used in studies con-
ducted in Latin America.?7-30:31 HIRI-MSM scale
is an impartial score dependent on respondent’s
behavior, rather than being based on one’s HIV
risk perception.32:33 HIRI-MSM scale scores of

10 points or higher indicate that individuals are in
higher vulnerability to HIV, and are potentially
eligible for PrEP. For this analysis, we dichoto-
mized participants into ‘Not eligible for PrEP’
(<10 points) and ‘Eligible for PrEP’ (10+
points). PrEP awareness was assessed with the
question: ‘Have you ever heard of PrEP?’ with
possible answers: ‘No’ or ‘Yes’. After PrEP aware-
ness question, we provided a brief explanation
about daily oral PrEP, its recommendation by
WHO and Ministry of Health (Brazil only), and
that PrEP requires medical appointments and
HIV/STI (sexually transmitted infection) screen-
ing at each 3 months.

Statistical analysis

Study population characteristics were described
and compared according to the most preferred
PrEP modality for each country using chi-square
test. We used multivariable logistic regression
models to assess the factors associated with each
most preferred PrEP modality separately for each
country. We provided results from the models in
adjusted odds ratio (aOR) and 95% confidence
interval (95% CI). Models were fit for all varia-
bles regardless of statistical significance, based on
an a priori theoretical/conceptual model. We
wanted to verify whether social, structural, and
behavior determinants of HIV vulnerability meas-
ured by age, race, education, income, PrEP eligi-
bility (HIRI-MSM scale), and awareness of PrEP
were associated with preference for each PrEP
modality. Missing data were omitted from models
due to the large sample size and assuming missing
at random. All analyses were performed using
Software R version 4.2.1.34

Results

A total of 43,687 MSM accessed the question-
naire and 20.1% were ineligible (8790/43,687).
Reasons for being ineligible were not identified as
MSM (28665 32.6%); participated previously in
this study (1444; 16.4%); were not living in
Brazil, Mexico, or Peru (139; 1.6%); aged less
than 18 years (416; 4.7%); and self-reported HIV
positive status (3925; 44.7%). Of 34,897 eligible
MSM who initiated the survey, 19,457 (55.8%)
completed the questionnaire and were included
in the analyses. The majority were from Brazil
(11,285; 58%), followed by Mexico (6031; 31%)
and Peru (2140; 11%) (Table 1). Overall, median
age was 28 years [interquartile range (IQR):
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Table 1. Study population characteristics according to the most preferred PrEP modality: Brazil, Mexico, and Peru, 2018.
Total N=19,457 (%) Brazil N=11,367 Mexico N =5934 Peru N=2156 p value
(58.4%) (30.5%) (11.1%)
Age (years) <0.001
18-24 5877 (30.2) 3222 (28.3) 1766 (29.8) 889 (41.2)
25-35 9325 (47.9) 5364 (47.2) 2991 (50.4) 970 (45.0)
>35 4254 (21.9) 2780 (24.5) 1177 (19.8) 297 (13.8)
Race <0.001
White2 12,194 (63.0) 6004 (52.8) 5783 (98.1) 407 (19.6)
Other® 7147 (37.0] 5363 (47.2) 112 (1.8) 1672 (80.4)
Education <0.001
Low 6234 (32.3) 4378 (38.9) 1395 (23.5) 461(21.7)
High 13,090 (67.7) 6887 (61.1] 4539 (76.5) 1664 (78.3)
Income <0.001
Low 7390 (39.6) 5136 (45.2) 1544 (28.8) 710 (36.8)
Middle 7087 (38.0] 4700 (41.4) 2400 (44.8) 948 (49.1)
High 4183 (22.4) 1531 (13.5) 1419 (26.5) 272 (14.1)
PrEP eligibility® <0.001
No (low HIV risk) 9292 (47.8) 5403 (47.5) 2893 (48.8) 996 (46.2)
Yes (high HIV risk) 10,165 (52.2) 5964 (52.5) 3041 (51.2) 1160 (53.8)
PrEP awareness <0.001
No 6804 (35.1) 3531 (31.2) 2125(35.9) 1148 (53.4)
Yes 12,592 (64.9) 7794 (68.8) 3796 (64.1) 1002 (46.6)

HIRI-MSM, HIV Incidence Risk Index for men who have sex with men; PrEP, pre-exposure prophylaxis.

aFor Mexico, not Indigenous.

bFor Brazil and Mexico: Black, Pardo or Mestizo, Asian and Indigenous. For Mexico, Indigenous.

¢HIRI-MSM scale; individuals were potential eligible for PrEP if scores were 10+ points. Missing data: age (n=1; 0.005%); race (n=116; 0.6%);
education (n=133; 0.6%]); income (n = 0); PrEP eligibility (n =0); PrEP awareness (n=61; 0.3%).

24-34], 30.2% were aged 18-24 years, 63.0%
were White, 32.3% reported low education and
39.6% low income.

respectively), followed by daily PrEP (33.4% and
33.3%, respectively). In Mexico, an almost equal
proportion selected daily PrEP 37.9% and inject-
able PrEP 37.0% as their first option. ED-PrEP

Opverall, injectable PrEP was the most preferred
modality (first option for 41.9%, 95% CI: 41-43),
followed by daily PrEP (34.8%, 95% CI: 34-35)
and ED-PrEP (23.3%, 95% CI: 23-24). Injectable
PrEP was the most preferred modality in Brazil
and Peru (first option for 44.6% and 41.0%,

was the least chosen by participants in all three
countries (25.6% in Peru, 25.1% in Mexico, and
21.9% in Brazil) (»p<<0.001 for comparisons).
Characteristics of study population according to
the most preferred PrEP modality in Brazil,
Mexico, and Peru are shown in Table 2. In Brazil
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and Mexico, a higher proportion of individuals
aged 25-35 years, high education, high income,
PrEP eligible, and PrEP aware preferred injecta-
ble PrEP (p<<0.001, for all). Similar characteris-
tics were observed for Peruvian participants,
except that PrEP eligibility was not associated
with injectable PrEP (p=0.523). A higher pro-
portion of young MSM aged 18-24 years and
MSM having lower education (all three countries)
and lower income (Brazil and Mexico only) pre-
ferred daily oral PrEP. Finally, more MSM
aged > 35 years in Brazil and not eligible for PrEP
in Brazil and Mexico preferred ED-PrEP.

In multivariate logistic models for Brazil, the odds
of preferring injectable PrEP were higher among
MSM eligible for PrEP (aOR: 1.16, 95% CI:
1.07-1.25) and aware of PrEP (aOR: 1.32, 95%
CI: 1.21-1.43), while the odds of preferring this
PrEP modality were lower among MSM having
low (aOR: 0.73, 95% CI: 0.65-0.83) or middle
(aOR: 0.88, 95% CI: 0.78-0.99) income and low
education (aOR: 0.91, 95% CI: 0.83-0.99)
(Table 3). The odds of preferring daily PrEP were
higher among MSM of younger age (aOR: 1.15,
95% CI: 1.02-1.29), low income (aOR: 1.31,
95% CI: 1.14-1.50), and low education (aOR:
1.15,95% CI: 1.05-1.25). The odds of preferring
ED-PrEP were lower among MSM of younger
age (18-24years: aOR: 0.85, 95% CI: 0.74-0.97;
25-35years: aOR: 0.83, 95% CI: 0.74-0.93), eli-
gible for PrEP (aOR: 0.85, 95% CI: 0.74-0.97),
and aware of PrEP (aOR: 0.73, 95% CI:
0.66-0.81).

In Mexico, the odds of preferring injectable PrEP
were higher among MSM aware of PrEP (aOR:
1.25, 95% CI: 1.10-1.41), while the odds of pre-
ferring this PrEP modality were lower among
MSM of younger age (aOR: 0.68, 95% CI: 0.57—
0.81), and low (aOR: 0.71, 95% CI: 0.60-0.84)
or middle income (aOR: 0.83, 95% CI: 0.72—
0.96). In contrast, the odds of preferring daily
PrEP were higher among MSM of younger age
(aOR: 1.55,95% CI: 1.29-1.85), low (aOR: 1.37,
95% CI: 1.15-1.63) and middle income (aOR:
1.19,95% CI: 1.03-1.37). The odds of preferring
ED-PrEP were lower among MSM eligible for
PrEP (aOR: 0.83, 95% CI: 0.73-0.94) and aware
of PrEP (aOR: 0.80, 95% CI: 0.70-0.91).

In Peru, the odds of preferring injectable PrEP
were higher among MSM aware of PrEP (aOR:

1.23, 95% CI: 1.01-1.49); no variables were
associated with preferences for daily PrEP or
ED-PrEP.

Discussion

In this study, we compared preferences for differ-
ent PrEP modalities among MSM from three
countries in Latin America using a web-based
survey. Long-acting injectable PrEP was the most
preferred modality by most of the respondents,
even though no studies confirming the efficacy
and safety of this modality were available at the
time of data collection. Injectable PrEP presents
several benefits that can explain this finding, such
as its dosage schedule and once the dose is admin-
istered the absence of additional action to achieve
adherence. Long-acting injectable PrEP with
cabotegravir is given first as two initiation injec-
tions administered 1month apart, and every
2 months thereafter.!> The cabotegravir long-act-
ing dosage is considered the main advantage of
this PrEP modality,3> while effectiveness of oral
PrEP depends on adherence to medication, a crit-
ical factor in certain groups, such as young MSM,
which are less likely to adhere to daily PrEP.23,36-38
In descriptive choice experiment (DCE) studies
conducted among sexual and gender minorities in
Brazil and Peru during 2020-2021, long-acting
presentations and frequency of taking PrEP were
important attributes in choosing PrEP modal-
ity.20:21,39 Qur findings provide additional infor-
mation about preferences for alternative
modalities to oral PrEP such as injectable PrEP
among MSM in Latin America.

The odds of preferring injectable PrEP were
higher among MSM aware of PrEP in all three
countries. A study conducted in the United States
during 2018 has also shown the relationship
between PrEP awareness and preference for long-
acting injectable PrEP among MSM.%0 Half of
MSM living in New York city area had heard of
injectable PrEP and 30.8% specifically preferred
injectable PrEP, and the odds of preferring inject-
able PrEP were higher among MSM with more
concerns about the level of protection and drug
half-life had lower.#? This reinforces the impor-
tance of creating campaigns to disseminate infor-
mation on PrEP modalities among MSM to
demand creation and to scale-up PrEP.
Advertisements using online strategies on social
media and dating apps, widely used among MSM
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from Latin America, should be considered by
policy makers.41:42

In Brazil and Mexico, the odds of preferring daily
PrEP were higher among MSM of younger age
and low income. In addition, the odds of prefer-
ring daily PrEP were higher among MSM of
lower education in Brazil. In Latin America, new
HIV infections continue to rise among young
MSM and those at vulnerable socioeconomic sta-
tus.228 However, results from the ImPrEP study
showed that adherence to daily oral PrEP and
long-term engagement to PrEP service were lower
among MSM of younger age (<30 years) and
lower education.?? Information on efficacy of
injectable PrEP should be available to all MSM to
increase knowledge and interest for this PrEP
modality, especially among those who would ben-
efit the most, such as young MSM and those with
intersecting social vulnerabilities.

Brazilian respondents eligible for PrEP according
to HIRI-MSM scale were more likely to choose
injectable PrEP, while participants not eligible for
PrEP (lower scores at HIRI-MSM scale) pre-
ferred ED-PrEP in Brazil and Mexico. These
associations may be explained by individuals’
own HIV risk perception, which is strongly cor-
related with sexual behavior,*3 suggesting the
importance of having different PrEP modalities
available for different needs. A study conducted
in the United States demonstrated that protection
against HIV infection was an important motivator
for PrEP adoption, and the link between the
desire of taking PrEP and PrEP eligibility.** In a
systematic review evaluating studies in low- and
middle-income countries, MSM with more sex
partners were more likely to choose daily PrEP
than ED-PrEP, which indicate an interest for the
PrEP regimen more suitable to maintain adher-
ence and increase effectiveness.®

This study has limitations, and our findings
should be interpreted with caution: (1) we
recruited a convenience sample of respondents
who have access to smartphones and Internet
connection and use apps or social media, pre-
cluding the generalization to all MSM from
Brazil, Mexico, and Peru; (2) income was defined
differently in each country, but followed previous
studies conducted in Brazil, Mexico, and
Perul®28; (3) all collected data were self-reported
by participants and may be subject to recall and

response bias, even though individuals tend to be
more open on online anonymous surveys, reduc-
ing social desirability bias%¢; (4) at the time of
data collection (2018), only information about
oral PrEP efficacy was available, and information
about ongoing cabotegravir clinical trials was lim-
ited, indicating that MSM mostly likely preferred
injectable PrEP based on dose regimen (at each
2 months) information provided in the survey; (5)
as a cross-sectional survey, conclusions cannot be
made regarding the causality of the most pre-
ferred PrEP modality.

Conclusion

Long-acting injectable PrEP modality was pre-
ferred by MSM in Brazil, Mexico, and Peru,
especially among those aware and eligible for
PrEP and those in higher vulnerability to HIV.
MSM not eligible for PrEP or in lower vulnerabil-
ity to HIV preferred ED-PrEP, indicating the
importance of different PrEP modalities accord-
ing to individual’s own needs. Public health inter-
ventions to increase PrEP modalities literacy and
availability in Latin America are urgent especially
among MSM of young age, lower income, and
lower education.
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