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Hoagland, B. Rio de Janeiro, 2016. CONHECIMENTO, INTERESSE, DECISAO
SOBRE O USO E ADESAO PRECOCE A PROFILAXIA PRE-EXPOSICAO
(PREP) ENTRE HOMENS QUE FAZEM SEXO COM HOMENS (HSH) E
MULHERES TRANSEXUAIS (TRANS) PARTICIPANTES NO ESTUDO PREP
BRASIL. Tese [Doutorado em Pesquisa Clinica em Doencas Infecciosas] — Instituto
Nacional de Infectologia Evandro Chagas

RESUMO

Introducdo: A profilaxia pré-exposi¢cdo (PrEP) utilizando a combinacdo de dois
antirretrovirais, o disoproxil fumarato de tenofovir (TDF) e emtricitabina (FTC), por via
oral tem se mostrado eficaz na prevengdo do HIV em homens que fazem sexo com
homens (HSH) com alto risco de aquisicdo da infec¢do. O Brasil apresenta a maior
populacdo da América Latina vivendo com HIV/AIDS e uma epidemia concentrada em
HSH com uma prevaléncia de 14,2% quando comparado a populacdo geral, que é de
0,6%. A populacdo jovem de HSH séo quase 40% dos casos de AIDS, com um aumento
de 41,3% (entre 15-19 anos) e 25,1% (entre 20-24 anos) entre 2004 e 2013. Apesar da
populagcdo de mulheres transexuais (Trans) representarem uma parcela menor que 0s
HSH, elas apresentam indices extremamente elevados de risco e diagnoéstico de infeccéo
pelo HIV. Deste modo a epidemia de HIV persiste sem decréscimo entre HSH e Trans,
com uma elevada proporc¢éo desses individuos desconhecendo sua condicdo sorologica.
Neste contexto, foi desenhado o PrEP Brasil (NTC01989611), um estudo multicéntrico,
aberto, de demonstracdo de PrEP para acessar a intencdo de uso, viabilidade e seguranca
de oferecer PrEP no Sistema Unico de Saude (SUS) para a populagio de HSH e Trans
de alto risco para o HIV. Objetivo: Descrever o conhecimento, o interesse e a decisdo
sobre 0 uso e a adesdo precoce a PrEP entre HSH e Trans, através dos niveis de
TDF/FTC medidas em amostras de sangue seco (DBS) coletadas na visita de semana 4
e seus fatores associados no estudo demostrativo PrEP Brasil. Primeiro Artigo:
Descrever o conhecimento e interesse da PrEP entre HSH e TRANS participantes do
PreP Brasil. Conhecimento e interesse para usar PrEP assim como outros métodos de
prevencdo foram dados na forma de percentuais. Modelos de regressdo logistica foram
usados para explorar e quantificar os fatores associados ao conhecimento e
aceitabilidade de PrEP. Variaveis com p < 0.1 na analise bivariada foram incluidos nos
modelos ajustados iniciais. O modelo ajustado final incluiu varidveis que persistiram
significantes (no limite de 5% da significancia) assim como as variaveis que foram
consideradas de confusdo (qualquer uma que modificasse o odds ratio estimado em
mais que 10%). A prevaléncia do HIV foi calculada excluidos os casos faltantes (n=52
ndo realizou teste rapido do HIV). Segundo Artigo: Descrever a decisdo de uso e a
adesdo precoce a PrEP entre HSH e mulheres transexuais através da medigdo dos niveis
séricos de Tenofovir e Emtricitabina em amostras de sangue seco coletadas em papel de
filtro (DBS) na semana 4 do estudo PrEP Brasil, assim como seus fatores associados.
Também foram descritas as caracteristicas demogréaficas e de risco da populagédo
incluida no estudo. Varidveis descrevendo as caracteristicas dos individuos
potencialmente elegiveis (incluidos e ndo incluidos), assim como por centro de estudo
que o participante foi incluido foi apresentado em nimeros absolutos e proporgdes. As
distribuicbes foram comparadas usando analises de qui-quadrado e Kruskal-Wallis. A
decisdo de usar PrEP foi definida como o nimero de participantes incluidos dividido
pelo numero de participantes potencialmente elegiveis na pré-triagem menos aqueles
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clinicamente inelegiveis (nas vistas de triagem e inclusdo). Os preditores dos niveis de
TDF/FTC foram acessados utilizando modelos de regressdo logistica ordinal. Apenas
variaveis estatisticamente significantes a 5% no modelo néo ajustado foram mantidas no
modelo ajustado. Os resultados foram reportados como odds ratio, que podem ser
interpretados como o efeito no odds sendo a categoria dos niveis de drogas mais altos
versus 0s mais baixos. A associacdo de sintomas gastrointestinais e os niveis de drogas,
medidos na visita de semana 4, foram também analisados usando modelos de regressao
logistica ordinal. Adicionalmente, para explorar possiveis efeitos do uso de horménios
nos niveis de TFV-DP em Trans, foram feitas duas abordagens de modelagens, ode foi
usado: 1) modelo de regressdo logistica usando >4 doses/semana como resultado e
uso/ndo-uso de hormdnios como a variavel dicotdmica explanatéria, 2) modelo de
regressdo logistica linear com concentracbes de TVF-DP como a variavel continua de
resultado e uso/ndo-uso de horménios como a variavel dicotdmica explanatoria. As
andlises foram feitas usando o PROC GENMOD disponivel no Software SAS e a
suposicdo de odds proporcional foi verificada atraves do Teste de Pontuacdo.
Conclus6es: O estudo mostrou que a aceitabilidade e o interesse pela PrEP foi elevada
entre HSH e mulheres transexuais e associada a comportamentos sexuais de alto risco
para infeccdo pelo HIV, indicando que estes individuos estdo interessados em novas
estratégias de prevencdo. Os resultados sugerem que a PrEP pode ser implementada
com sucesso no Sistema Unico de Sadde brasileiro para esta populacdo especifica. A
elevada proporc¢éo de individuos com alcancaram niveis séricos protetores de TDF/FTC
é encorajador e a alta adesdo a PrEP sugere que esta pode ser uma estratégia eficaz na
reducdo da infeccdo pelo HIV entre HSH e Trans em nosso meio.

Palavras-chave: 1.PrEP 2. Prevencédo ao HIV 3.HSH. 4. Mulheres Transexuais e
Travestis 5.Conhecimento 6.Aceitabilidade 7.Niveis de Droga 8.Adesao



Hoagland, B. Rio de Janeiro, 2016. AWARENESS, WILLIGNESS, UPTAKE AND
EARLY ADHERENCE AMONG MEN WHO HAVE SEX WITH MEN AND
TRANSGENDER WOMEN PARTICIPANTS IN PREP BRASIL STUDY.Tese
[Doutorado em Pesquisa Clinica em Doencas Infecciosas] — Instituto de Pesquisa
Clinica Evandro Chagas

ABSTRACT

Introduction: Antiretroviral pre-exposure prophylaxis (PrEP), with daily oral tenofovir
disoproxil fumarate (TDF) in combination with emtricitabine (FTC),has been shown to
be efficacious for HIV prevention for high-risk men who have sex with men (MSM).
Brazil has the largest population of individuals living with HIV/AIDS in Latin America,
and a concentrated epidemic with an estimated HIV prevalence of 0.6% in the general
population and 14.2% prevalence among MSM. Young MSM account for nearly 40%
of AIDS cases, with an increase of 41.3% (aged 15-19 years) and 25.1% (aged 20-24
years) observed in this group from 2004 to 2013. Although transgender women (Trans)
represent a smaller population than MSM, they have extremely elevated HIV infection
rates and very high risk for HIV infection. Thus, the HIV epidemic in Brazil persists
unabated in MSM and Trans, with a high proportion of individuals remaining unaware
of their HIV status. In this context, the PrEP Brasil Study (NCT01989611), a
multicenter, open-label, PrEP demonstration project, was designed to assess uptake,
safety and feasibility of PrEP provided for high risk MSM and Trans through the
Brazilian public health system (Sistema Unico de Satde- SUS). Objective: Describe
PrEP awareness, willingness, uptake, early adherence and its associated factors among
MSM and Trans, as well as describe TDF/FTC drug levels measured in dried blood
spots (DBS) at week 4 and its associated factors in the PrEP Brasil demonstration study.
Also, we describe baseline demographic and risk characteristics of the study population.
First Article: Describe PrEP awareness and willingness, also its associated factors
among MSM and Trans participants from PrEP Brasil Study. Awareness and
willingness to use PrEP as well as other HIV prevention measures are given as
percentages. Logistic regression models were used to explore and quantify the
association of factors with PrEP awareness and willingness. Variables with p<0.1 in
bivariate analysis were included in the initial adjusted models. The final adjusted
models included variables that remained significant (at 5% significance threshold) as
well as variables that were considered confounders (i.e., those that changed the odds
ratio estimate of any of the remaining variables by more than 10%). The prevalence of
HIV was calculated excluding missing cases (HIV rapid test ‘not performed’, n=52).
Second Article: Describe PrEP Uptake and Early Adherence among HSH and
transgender women using TDF/FTC drug levels measured in dried blood spots (DBS) at
week 4 and its associated factors, as well as describe baseline demographic and risk
characteristics of the study population in the PrEP Brasil demonstration study. Variables
describing the characteristics of potentially eligible individuals (enrolled and not
enrolled), as well as enrolled participants by site location are presented in terms of
absolute numbers and proportions distributions were compared using chi-square
statistics or Kruskal-Wallis. PrEP uptake was defined as the number of participants
enrolled divided by the number of potentially eligible at the pre-screening minus the
clinical ineligible (at screening and enrollment visit. Predictors of drug levels were
assessed using ordinal logistic regression models. Only variables statistically significant
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at 5% in the unadjusted model were kept in the adjusted model. The results are reported
in terms of odds ratio, which can be interpreted as the effect of the variable on the odds
of being in a higher versus lower category of drug levels. The association of Gl
symptoms and drug levels, both measured at week 4 was also evaluated using ordinal
logistic regression models. Additionally, to explore possible effects of hormone use on
TFV-DP levels among Trans, two modeling approaches were used: 1) a logistic
regression model with >4 doses/week as the outcome and use/non-use of hormone as
the dichotomous explanatory variable, 2) a linear regression model with TFV-DP
concentration as the continuous outcome variable and use/non-use of hormone as the
dichotomous explanatory variable. Analyses were performed using PROC GENMOD
available in the Software SAS and the assumption of proportional odds was checked
using the Score test. Conclusions: The study showed that PrEP acceptability and
willingness was high among MSM and transgender women and its association with
riskier behavior is reassuring as it indicates that those individuals who are at higher risk
of HIV infection are interested in this new prevention strategy. Our results show that
PrEP for high risk MSM and trans women can be successfully delivered in the context
of the Brazilian Public Health System. The high proportion of participants achieving
protective drug levels is encouraging. Moreover, high PrEP early adherence suggests
that PrEP use may be an effective strategy to reduce HIV infection among MSM in our
setting

Keywords: 1.PrEP 2.HIV prevention 3.Men who have sex with men 4.Transgender
women and travestites 5. Awareness 6.Willingness 7.Drugs levels 8. Adherence
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1 INTRODUCAO

Em 05 de junho de 1981, o Centro de Controle de Doencas (CDC) dos Estados Unidos
publicou os cinco primeiros casos confirmados de pneumonia por Pneumocytis Carinii
diagnosticados em cinco jovens, do sexo masculino, classificados como
homossexuais(1). Trés anos apds a divulgacdo desses casos, 0s pesquisadores Luc
Montagnier e Robert Gallo, isolaram pela primeira vez o virus da imunodeficiéncia
humana (HIV), causador da Sindrome de Imunodeficiéncia Adquirida (AIDS)(2,3).
Apesar de ter se passado mais de 30 anos de epidemia de AIDS, com diversos avangos
conquistados no &mbito do conhecimento da fisiopatogenia do HIV e o
desenvolvimento da terapia antirretroviral altamente potente (HAART), 0 nUmero de
casos permanece inaceitavelmente elevado, com 21.3 milhdes de casos de infeccdo pelo
HIV no mundo, com em torno de 6.000 mil novas infec¢des por dia, onde paises do

continente africano colaboram com 1.5 milhdes de casos/ano(4).

No ano de 1987, foi apresentado o primeiro medicamento antirretroviral, a
Azitotimidina (AZT), considerado eficaz para o tratamento da AIDS(5). E, em 1994, foi
publicada a eficacia do uso do AZT na reduc¢do da transmissao materno-infantil do HIV-
1(6), abrindo caminho para que novos estudos, utilizando antirretrovirais na prevencao
da infeccdo pelo HIV fossem desenvolvidos, levando a publica¢do de uma série de
casos-controles, indicando a eficacia do uso desses medicamentos na prevengdo do HIV

em exposic¢oes ocupacionais(7).

A transmissdo sexual do HIV depende de varios fatores, entre eles o tipo de
préatica sexual, o nivel de carga viral do parceiro infectado e a presenca de outras
condigdes no parceiro saudavel que favoreca a transmissdo do virus, como a presenca de

outras doencas sexualmente transmissiveis (DST). Relagdes sexuais anais insertivas



desprotegidas, com parceiros sabidamente soropositivos, apresentam um risco de

transmisséo do HIV que varia entre 0.1 a 3%, por exposicdo sexual(8).

Até 0 momento, o pilar para a prevengdo do HIV tem se baseado no uso de
preservativos nas relacdes sexuais. Segundo dados do Ministério da Saude, 94% dos
brasileiros tem conhecimento de que 0s preservativos sao a maneira mais eficaz de
prevenir o HIV e outras doengas sexualmente transmissiveis, no entanto apenas 45% da
populagdo sexualmente ativa usa o preservativo de forma consistente em todas as

relacGes sexuais com parceiros casuais(6).

Seguindo o racional sobre o uso de antirretrovirais para a prevencdo do HIV
materno-infantil e ocupacional, estudos envolvendo o uso destes medicamentos como
forma de profilaxia pré-exposicdo (PrEP) passaram a ser desenvolvidos. Avalia¢Ges pré-
clinicas em primatas, utilizando os antirretrovirais Tenofovir Disoproxil Fumarato
(TDF) e a Emtricitabina (FTC), mostraram que o uso isolado de qualquer um destes
medicamentos teve efeito protetor em 70 a 100% dos casos e, 0 uso da associacdo
TDF/FTC, teve efeito 100% protetor, mesmo ap0s exposicdes retais repetidas ao HIV
nesses primatas, sugerindo que a protecdo é um reflexo da alta concentracdo desses
medicamentos nos tecidos e fluidos genitais, da meia-vida intracelular longa e da

atividade nos macrofagos(9-15).

Estudos envolvendo PrEP foram realizados em diversas popula¢6es mostrando
eficacia variavel entre homens que fazem sexo com homens (HSH), casais
sorodiscordantes, homens e mulheres heterossexuais(16-19). Mas, em 16 de julho de
2012, o 6rgdo americano que administra alimentos e medicamentos nos Estados Unidos
da América (U S Food and Drug Administration — FDA), aprovou o uso da combinagéo

de TDF/FTC, para a prevencao da infeccdo pelo HIV(20). Essa decisdo foi baseada nos



resultados publicados do estudo iPrEx(16) que avaliou o uso oral e dirio do TDF/FTC
em 2499 homens que fazem sexo com homens (HSH) e mulheres transexuais (Trans)
com elevado risco a infec¢do pelo HIV. Este estudo foi conduzido no Peru, Equador,
Africa do Sul, Brasil, Tailandia e Estados Unidos e demonstrou que o uso diério do
medicamento foi seguro e eficaz, podendo prevenir a infec¢do pelo HIV em 44%(21).
Estudos posteriores, utilizando modelos matematicos, analisaram os niveis de
medicacdo entre os participantes do estudo, mostrando que o uso de 4 doses/semana ou
7 doses /semana de TDF/FTC poderiam predizer, respectivamente, uma eficacia de
prevencdo do HIV de 96% e 99%(22). Isso sugere que 0s niveis de adesdo estao

proporcionalmente relacionados ao nivel de eficacia da PrEP.

Ap0s a apresentacdo desses resultados, consensos para uso da PrEP foram
publicados e a Organizacdo Mundial de Saide (OMS) recomendou que 0s paises
desenvolvessem projetos locais demonstrativos de implementacéo da PrEP para
populacdes altamente vulneraveis a infeccdo pelo HIV/(23,24). Desde entdo, novos
estudos foram conduzidos, em especial para as populacdes de HSH e Trans com alto
risco de aquisi¢do do HIV. Um estudo demonstrativo americano de PrEP demonstrou
que o uso da PrEP em uma coorte de HSH e mulheres transexuais reduziu
extremamente a incidéncia de HIV nesta populacéo, apesar da alta incidéncia de outras
doencas sexualmente transmissiveis. Além disso, verificou-se que a adesdo a PrEP foi
mais alta entre aqueles que reportavam maior comportamento sexual de risco(25). O
estudo PROUD conduzido no Reino Unido, com a mesma populacdo, demonstrou que o
uso diario de TDF/FTC conferiu niveis de protecdo de 86% contra a infecgdo pelo HIV
e ndo foi visto aumento na incidéncia de outras DST com o uso da PrEP(26). O estudo
IPERGAY, conduzido na Franga e no Canada, avaliou o uso do TDF/FTC conforme

demanda. Os participantes fizeram uso do medicamento apenas em situagdes sexuais de



risco, com a orientacao posoldgica de dois comprimidos 24h antes da relacéo sexual,
seguido de um comprimido administrado 24h e 48h apds a exposi¢do, conferindo uma

protecao de 86% contra a infeccdo pelo HIV(27).

O Brasil tem a maior populacdo de individuos vivendo com HIV/AIDS na
América Latina(28), com uma epidemia concentrada, onde a prevaléncia de HIV
estimada na populacédo geral é de 0.6% (0.4% em mulheres e 0.8% em homens) e de
14.2% em HSH(29). A populagéo jovem de HSH colabora com em torno de 40% dos
casos de AIDS, com um aumento de casos de 41.3% na faixa etaria entre 15-19 anos e
25.1% entre 19-24 anos, observado neste grupo de 2004 a 2013(8). Apesar das mulheres
transexuais representarem uma populacdo menor que os HSH, estas apresentam
elevados indices de infecgdo pelo HIV e elevado risco para aquisigdo do virus(30,31).
Os dados no Brasil sdo escassos sobre 0s niveis dessa infec¢do na populagao de
mulheres transexuais, mas o0s relatos sao de altas taxas de prevaléncia de HIV,
impulsionado pela interacdo de diversos niveis de risco que contribuem para um
processo dindmico de aumento da vulnerabilidade ao HIVV/AIDS neste grupo. Assim, a
epidemia de HIVV/AIDS no Brasil permanece sem reducédo entre HSH e Trans, com uma
elevada proporcédo de individuos desconhecendo sua condicao soroldgica(29). Neste

contexto, foi desenvolvido o PrEP Brasil (NCT01989611).

O PrEP Brasil é um estudo de 48 semanas, multicéntrico, longitudinal,
prospectivo, aberto, demonstrativo de PrEP, que foi desenhado para acessar a deciséo de
uso, a adesdo, a seguranca e a viabilidade de oferecer PrEP para HSH e Trans de alto
risco no Sistema Unico de Satde (SUS) brasileiro. O estudo ocorreu em trés centros de
prevencéo e tratamento ao HIV, no Rio de Janeiro (RJ) e em Séo Paulo (SP), duas
cidades brasileiras com altas taxas de infeccéo pelo virus(32). Os centros de estudo

participantes foram o Instituto Nacional de Infectologia Evandro Chagas da Fundagéo



Oswaldo Cruz (FIOCRUZ) no RJ, Universidade de Sao Paulo (USP) e Centro de
Referéncia e Treinamento em DST e AIDS (CRT-SP), ambos em SP. Todos 0s centros
de estudo tém ampla experiéncia na prevencgéo e no tratamento do HIV no contexto do

SUS, assim como em pesquisa clinica.

1.1 OBJETIVOS

Objetivo Principal

Estudar na populagdo HSH e Trans o conhecimento, o interesse, a decisdo e adeséo
precoce ao uso da profilaxia pré-exposi¢do ao HIV com uso oral e diério de tenofovir e

emtricitabina em dose fixa combinada.

Objetivos Secundérios

1. Determinar a proporc¢do dos participantes do estudo que conhecem e dos que se
interessam em usar PrEP e outras intervengdes biomédicas de prevencao;

2. Determinar entre os participantes elegiveis para PrEP a proporc¢édo dos que
decidem utilizar essa intervencao;

3. Descrever o perfil sociodemografico e de comportamento sexual dos
participantes do estudo;

4. Mensurar a adesdo precoce a PrEP utilizando os niveis de droga e estudar seus
fatores associados;

5. Descrever a prevaléncia de eventos gastrointestinais relacionados a PrEP
(sindrome de inicio) na visita de semana 4 do estudo.

6. Descrever a prevaléncia de doengas sexualmente transmissiveis entre 0s
participantes do estudo;

7. Descrever a prevaléncia de uso de alcool e drogas entre os participantes do

estudo.



1.2 ESTRUTURA DA TESE

Os capitulos de revisao da literatura, metodologia, resultados e discussdo foram

apresentados na forma de dois artigos:

1-Awareness and willingness to use Pre-Exposure Prophylaxis (PrEP) among men
who have sex with men and transgender women in Brazil (Conhecimento e Interesse
para usar Profilaxia Pré-Exposicdo (PrEP) entre homens que fazem sexo com homens e

mulheres transexuais no Brasil).

2- High Pre-exposure Prophylaxis Uptake and Early Adherence among Men Who
Have Sex with Men and Transgender Women at Risk for HIV Infection: The PrEP
Brasil Demonstration Project (Elevada Decisdo de uso da Profilaxia Pré-Exposicdo e
Adesao Precoce entre Homens que fazem sexo com Homens e Mulheres Transexuais

em Risco para Infeccdo pelo HIV: O Projeto Demostrativo PrEP Brasil).
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Abstract Antiretroviral pre-exposure prophylaxis (PrEF)
is recommended to prevent HIV infection among high-rsk
men who have sex with men (M3M) though not available
in Brazil where the HIV epidemic persists unabated in this
group. This cross-sectional study describes FrEP awareness
and willingness and associated factors among MSM and
ransvestiteftransgender  women  (IFans  women)  pre-
screened for the PrEF Brasil study. Awareness was repof-
ted by 613 % of the paricipants and was associated with
age, education, sibe, study period and price HIV festing.
Most participants {821 %) were willing w use FrEP, which
was associated with site, sudy period, number of male
condombess anal sexval panmers and anal sex with HIY
positivefunknown  pariners. PrEP  information is  need
among young and less educated individoals. Willingness to
use PrEF was high and future studies should be conducted
to confirm PrEP acceptability and the charscteristics of the
population who chose o adopt this intervention.

Keywords Pre-cxposure prophylaxis - HIV prevention -
MEM - Transvestite - Transgender women - Awareness -
Willingness
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Introduction

Antiretroviral pre-exposure prophylaxis (FrEF), with either
daily oral tenofovir disoproxil fumarate (TDF) or daily
TDF in combination with emitricitabine (FTC), has been
shiown bo be efficacious for HIV prevention for high-risk
e who have sex with men (MSM), beterosesual men and
woinen, discordant heterosexual couples and people who
inject drugs [I-6]. The growing support for FrEP as a
prevention ol has prompied a number of studies evalu-
aring the willingness to use PrEP. Willingness to use PrEP,
its uptake and pattens of adherence may vary across dif-
feremt geographic locations, with sudies so0 far showing
that 4492 % of MSM were receptive to taking FrEF in
both high and low/middle income countries [T-11].

Brazil has the largest population of individuals living
with HIVIAIDS in Latin America [12], and a concentrated
epidemic with an estimated HIV prevalence of 006 % in the
general population (04 % among women and 08 %
among meny and a 14.2 % prevalence among MSM [13].
Young MSM account for nearly 40 % of AIDS cases, with
an increase of 41.3 % (aged 15-19 vears) and 251 %
(aged M-24 years) observed in this group from 2004 1o
2013 [14).

Although transgender women (irans wormen) represent a
smealber population than MSM, they have extremely ele-
vated HIV infection raies and very high rsk for HIW
infection [15]. Scarce data is available in Brazil on the HIV
burden in the trans women population but repored HIW
prevalence rates sre high and daven by the interplay of
several levels of HIW risks which coatribate 1o a dynamic
process of increased wvulmerability to HIVIAIDS in this
groap [16, 17]. Thus, the HIV epidemic in Brazil persisis
unabated in MM and trans worsen. with a high proportion
of individuals remaining unaware of their HI'V stams [13].

ﬂ Springer
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In this context, the PrEP Brasil Smdy (NCTO1989611),
a multicenter, open-label, PrEF demonstration peoject, was
designed 1o assess uptake, safety and feasibility of PrEP
provided at no cost for high sk MSM and rans women
through the Brazilian public health svetem (Sterena Dnico
de Saide—SUS). During the PrEPF Brasil pre-screening
phase, awareness and willingness to use PrEP and other
prevention strategies for HIY were assessed. The aims of
the present analysis are to descrbe: (1) FPEF awareness
and its associated factors, as well as (2 PrEP willingness
and its associated factors among MSM and trans women
pre-screened for the PrEF Brasil siody.

Methods

This stady refers to the cross-sectional analysis of PrEP
Brazil data collected si the pre-screening visii. PrEP Brasil
was conducted in 3 sites: Fundagio Oswaldo Cruz (Fio-
cmz) in Rio de Janeiro city {R1), Centro de Referknecia e
Treinamento em DET/AIDS (CRT-5P) and Universidade
de 550 Panlo (USP), both in 530 Paulo city (SF). Infoe-
mation about the project was made widely available in
newspapers, magazines, social media web site and a project
homepage. Pamicipanis were either self-referred to the
study or approached when secking HIV esting, post
exposure prophylaxis (PEF) or other health services, In Rio
die Janeire city, potentially eligible pariicipants were also
approached when secking HIV testing at a Lesbian, Gay,
Bizexual, Transgender MNon-Governmental Organization
{LGBT MNGO)Y and at a mobile testing unit located in a
LGBT fricndly venue.

Study Population

A convenience sample of 1270 individoals, were accessed
from April 01, 2004 to July 28, 2015, Inclusion criteria for
the present study were mabe sex at birth, 18 years of age or
more, any sexual intercourse with other menfirans women
im the last 12 months, self-repont of HIV negative status,
and residency in BJ or 3P Individoals were ineligible for
the following reasons: 2 were younger than |8 years of
age, 5 did not live in the participating states, 3 were HIW
positive, and 24 did not have sex with a male pasiner.
Additionally, 49 individuals were excloded from this
analysis becanse they were interviewsd more than once
in = 26) or had missing data on the inclusion crteria
{n = 23).

Measures

A self-administered guestionnaire answered on tablets
measured PrEP awareness and willingness and a face-to-

€] Springer

face structured interview evalosted demographics and
sexnal risk-behavior. After thar, an HIV rapid test was
offered to all parmicipants, althoogh it was not mandatory at
the pre-screening visit. For these who accepted HIV-142
Bio-Manguinhos® (Bie-ManguinhoaFiocruz), HIV Rapid
Check™ (FAHUCAM) and HIV-1/2Biocasy™ (Standard
Diagnostic Inc.) were performed, in accordance o the
Brazilian official guidelines for HIV testing [18]. Indivad-
uals whio were not tested at this visit (n = 51) and those
with discordant samples (0= 1) were classified as not
tested, for the purpose of the present analysis,

Mlain Oroteomes

This sudy had two main outcomes: (1) PrEP awareness
measured as a positive answer 1o the question “Have you
ever heard about PrEP for HIV prevention?™, and (2)
Willingness o use PrEP defined as the “High interest™
option on a four-poing Liken scale to the question *'What
would be your level of interest in wsing PrEP if it was
available throogh the Brarilian public health system (Sis-
tera Divo de Sadde—SUS)?™. These questions were
asked after a brief information about PrEP “PrEP is pre-
exposure prophylazis were medication is osed daily 1o
prevent HIV."

Variahles

Demographics vanables included were age (categorized in
three groups: |E-24 wears, 25-35 years and more than
36 yearsh, self-reported skin colonfrace (white, black,
muixed-black, native and Asian options were dichotormized
o whitedmon-white following previous categorzation used
in Brazilian HIV smudies [ 19, 20]). schooling (dichotomized
tor less than 12 years and 12 years or more), steady pariner
(vesfno) and site (Fiocroz, CRT-5F and USP). Gender was
self-reported and dichotomized tw *Male’ and “Trans
wWolmen”.

Risk perception for HIV was measured by the question
“What 15 your chance of getting HIY in the next year?™
with the possible options being Mone (0 %), Low, Some
(500 %), High, Certainly (100 %), these opfions wene
dichotomized into Low (None and Low options) and High
(Some, High and Certainly options). Prior HI'V testing was
evaluated in the past year {vesfno). Risk behavior for HIV
was evaloated by the following gquestions: Number of
condomless anal sex panmners in the last 12 mooths (less
than 2 and 2 or more), anal sex with HIV-positive parters
in the last 12 months (vesfoofl don™t know') and history of
STD diagnosis in the last 12 moaths (yesfno).

Interview dates were categorized into two successive
eight-month  penods  (Aprl  2004-MNMovember 2004,
December  2004-July 2015). In addition, awareness
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{through the guestion “Have you ever heard of... o pre-
vent HIV infection?™) and willingness (through the ques-
tion “In case it was available in Brazilian public health
system (SUS). would you have great interest in using. . for
preventing HIV?) for other HIW prevention measures (in
addition o FrEP as detailed above) including condoms,
microbicide, circumcision, post-exposure  prophylaxis
{FEP) and HIV-self-testing were assessed. A bref expla-
nation on the preventive measures was provided before
these questions were asked. Finally, we assessed individ-
uwals" willingness o use PrEP even if they had 1o pay for it
{measured using a five-point Likern scale). Compensatory
behavior {1 would not use condoms if 1 used PrEF" ) was
also investigated among individuals reporting willingness
to use PrEP wsing a five-point agreement/disagreement
Lilkeem scale.

Statistical Analysls

Awareness and willingness o use FrEP as well as other
HIV preveniion messures are given as percentages.
Laogistic regression models were used to explore and
quantify the association of factors with PrEP awareness and
willingness., Varables with p < 0.1 in hivarate analysis
were included in the inital adjusted models. The final
adjusted models included variables that rerained signifi-
cant {at 3 % significance threshold) as well as variables
that were considered confounders (ie., those that changed
the odds ratio estimate of any of the remaining variables by
more than 10 %). The prevalence of HIV was caleolasted
excloding missing cases (HIV rapid rest ‘not performed”,
n = 52

Ethical Aspecis

IMI Evandro Chagas-FHOCRLUZ institutional review board
has approved this smdy (FCAAEOSIDI0129 1001 5262 ar
“Plataforma Brasil™) and all siody participants have signed
an informed consent form Institutional Review Boards at
CRT-AIDS and USP also approved the stody afier first
approval has been granied ai Flocruz

Results

The final study sample was comprised of 1187 individuals,
95.3 % were male and 4.7 % were rans women. Median
age was 20 years (10 24-36), 36.2 % were non-white and
634 % had 12 years of education or more. Compared to
males, rans worken had lower schooling (less than
12 years of education: trans women 7356 % vs. Male
345 %, p o< 00001 and were less likely 1o have a steady
partner (irans women 321 % vs. Male 49.0 %, p = 0013

Trans women were mosily recruited at Fiocmz (n = 48,
85 %) compared w CRT-5F (n=6. 10 %) and USP
(n=2, 1.3 %), (trans women B5.7 %, p = 001 vs. Male
681 %, p=0008). Males and trans women wene ol
significantly different with respect to age, skin colonfrece or
HIV rapid st resole. Owerall, HIV prevalence was 98 %
(n= 111/1 135)

Figure | shows awareness and wallingness o use the
different HIV prevention methoeds. The most commonly
kmown method was condom (994 %) while the beast
known  was  microbicide (194 %)y TIE  panmicipants
(513 %) reported being aware of PrEP (Fig. 1. wp panel)
and %75 (32,1 %) reporied they would be walling o usze
FrEF (Fig. 1. bottom panel).

Awareness of PrEP was reported moee frequently among
older individuals, as well as among those self-identifying
as white or who had 12 years of more of education.
Additionally, participants who were recroited at the USP
sitz reported grester awareness of PrEP (all p < 0005 in
bivariate analyses). Individuals with a higher perceived risk
of getiing HIV in the mext vear, as well as those who
reported having a prior HIV test, anal sex with an HIV-
positive partner and a STD diagnosis in the last 12 months
e frequently reponted PrEP awareness (all p < 0.05).
Only 47 % of the individoals who had a positive HIV est
had heard of PrEP compared to 63 % of those with a
negative et {p < 00001).

In the adjusted model, factors independently associated
with PrEP awareness were age, edocation, site, prior HIY
test, and study period. Individuals aged 25-35 years (ad-
justed odds rato—AOR 143 95 % C1 1.07-1.93) and
those with more than 36 years (AODE 1.93; 95 % I
1.35-2.75) had a higher odds of PrEF awareness when
compared to those younger than 24 years as well as those
with higher eduwcation (AOR 1.78; 95 % CI 1.36-2.32).
Additionally, participants from CRT-SP (ADQR 1.32; 95 %
Cl 106=2.19) and USP (AOQR 2.41; 95 % CI 1.53-3.81),
and those enrolled in the second half of the smdy (AOR
1.52; 95 % CT 1.18-1.96) were more likely to report FrEF
awareness (Table 1)

Afier receiving brief information aboui PrEP, meost
individoals (n = @75/ 187, 821 %) reported they would
have great interest in using PrEP if available through the
Brazilian public health system: 150 (126 %) reported they
woild have some interest: 45 (3.8 %) reported little interest
and 17 (1.4 %) reporied no interest. Moreover, most indi-
viduals (n =900; 758 %) would use PrEP even if they
had to pay for it (Totally Agree: n = 460, 388 %, and
Agree: no= 440, 37,1 %) 152 (128 %) neither agree or
dizagree; n = & (3.6 %) partially disagree and 69 indi-
viduals (3.8 %) wotally disagree. Among those individuals
who were willing to use PfEP (n = 975), most (n = 526,
53.9 %) reported ioial diszgreement with the senience "1
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Fig. 1 Percemtage of participants reporting awareness of (2o paref) and willingness (hortom panel) o use PrEP as well as other HIV prevention

methods

would not use condoms if I used PrEP”, while only 38
{39 %) reported total agreement (171175, 134713.7 and
[ 10.9 % reponted partial disagreement, peither agree or
disagree and partial agreement, respectively).

In the bivariate analysis (Table 2}, most variables were
asgociated with PrEP willingness, except for age, gender,
stgady pariner and HIY test result. In the adjusted model,
variables that remained independently associated with
PFrEP willingness were CRT-5P and USP sites (AQR 4.03;
95 % C1 2.12-7.77 and AOR 260 95 % Cl 1.35-4.99,
mespectively) compared to Fiocroz, high perceived likeli-
hood of getting HIV over the next 12 months (AOQR 1.42;
95 % C1 1.00-2.02), FrEP awareness (AOR 1.42: 95 % Cl1
L03-1.94), two of mofe male condomless anal sexuwal
partners (AQE 207, 95 % C1 1.47-2.91), anal sex with an
HIV positive partner in the priorl2 months (AOR 2.46;
95 % Ol L60-378) and not knowing panmer’s HIY
serostats (AOR 146; 95 % C1 101=-2. 100 compared to not
having an HIV positive partner.

€] Springer

Discussion

In this large contemporary study o investigate FrEP
awareness and willingness in Brazil, PFrEP awareness was
reported by 613 % of participants. We found that FrEF
awareness was associated with older age and higher edu-
cation, with enrollment in 5% Panlo and in the second half
of the study, as well as with having tested for HIV in the
prior 12 months. Owr study also showed substanial will-
ingmess o use PrEP (821 %), and found thar willingness o
use PrEP was associated with higher risk behavior, higher
risk perception and previous PrEP awareness.

The present study shows that the observed level of FrEP
awareneas 18 similar o previous reported studies with
MEMArans women from different regions of the world
notwithatanding the fact those studies wene conducted | or
2 years earlier than ours [11, 21, 2Z]. We have also
described awareness of other preventive measures such as
condoms, PEF, microbicides, circumcision and HIV szlf-

11
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Table 1 Sample chamcienstics by PrEf awaneness

Have you heard abcmt PrEP for HIV prevention before?  Umadjusted Adjusted
Yes Mo 95 % C1 95 % Cl
M o= T2E N - 459 OR  Lower Upper pwvalue AOR Lower Upper pvalue
Age
I=I4 168 (30.9) 162 (49.1) et Red.
o B 372 ey 4 (33.9) LT 131 I < 143 LY 1.95 1113
= 188 (&9 HO (1) Iod 140 14 =l KN (] 1.3% 275 il (Wi
Calir
‘White 357 (BETH 163 {31.3) 178 137 23 ol -
Non-while 371 (356 256 {444 Red. -
Sehooling
] years 20 {475 139 (51 %) Reed. Red.
=12 years 522 {653y 231 (30T 230 196 309 «Kd 1LTE 136 232 bl
Gender
Male e (815 435 (385) 120 0N 1os s -
Trams: 32 (510 24 (429) Ref. -
Sy parmes
Ves e (B9 212 {3T.1) 114 0.9 14 0 -
Mo el (595 247 j402) Reed, -
Sne
Fiocnas 442 (3400 AT 40 Reed, Red.
CRT-SF 163 (T4.8p 33 (252 153 180 333 «hiWd L5 L 209 111
Lse 123 {E1.5) 38 (1L5) 174 242 ATE MM 241 153 581 w01
Pereetved ibkelihood of geraing FIV in nex vear
Lo AN (35,0} PLIRENT et -
High 308 (54 TH 168 (353 127 100 142 (17 J—
FPrior HIV res in Daae 12 el
Yes 332 (TO8) 131 (95) 0 241 35T Ml 244 LAs 530 i
o 176 (438) 238 (364 Red. Red.
Ml condomles anad e parmeees in 12 monns
* or more 349 (H1TH 27 (3L Lot sl 130 [1F: - R—
Less than 2 379 (&10) 242 (390} et -
Amal sex with HIV poskive parmer i fae 12 monrs
Mo 143 (33.5) 123 [462) et -
Yes 261 (SETp 134.(33.9) 158 122 230 LUCT T -
1 don'n know 324 (815 202 (34 13% 102 1.5 s -
ST diagmosks daer 42 monmd
Ves 108 [BE Xy 49 (31.2) 146 102 i i -
Mo B2 (0T} 410 (9K} et -
HIV et vesult®
Neganive 42 (A2 TH 3821 (3T3) Reef. -
Positive 52 [46.5) 59 (33.3) 03 035 oTs M -
Mot pesformed 34 fid4) 18 {340) L1 Qa3 oz “ -
Inrerview dine
Apcld=Nov" 14 339 (369 237 (430) Red. Red.
Dec’la-dul™1s 389 (63.5) 02 (4.2 146 1158 153 iz 15 L 1.96 (uiMNL

Unadjusted and adjusted odds ratio (and 95 % confidence imlerval) for fsciors associated with PrEP awareness among individuals presscreened in

PrEF Brasil, 2004=2015

* Individuals who did nod pecform 2 rapid HIV testing in this visit {n = 51) mnd n = | ndividual with discordani samples were grooped as “not

performed"”
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Tahle 2 Sample chamcieristics by willingness to use PrEP for HIV prevention

Willing 1o use PrEP Unadpsied 95 % C1 Adjusted 95 % C1
Yes ] OR Lowwer Upper p value AR Lower Upper Pova
M == GT5 Mo 212
Age
=4 268 (31.02) 62 {18.8) Ref. -
2538 A4 3L 10 { 18.5) 103 073 1.4 (LRS
=34 255 84.1) 424135 1.23 (L8 1.47 .35
Colfer
W hine 440 (45.4) 414 1.57 (WE] 114 LITCIE] -
Non-whale 520 (79.3) 158 {2007 R,
Setowling
=12 vears 350074.1) 93 (219 R, -
=01z B30 (34.9) 117 {155) 1.52 1.15 2 (L0
Cienader
Male 425 (315 206 (18.2) .54 0.25 1.27 146 -
Tiromes 51 (49.3) 61T Red.
ey parmer
Yes 0T (H1.8) 105 {18.4) 194 .70 1.2 a7 -
Mo 08 (8289 107 {17.4) R,
Fiocns B2E {TeH) 1941 {23.2) Ref. Refl
CRTAP 207 (9300 11 {300 564 ELC 6?7 ol (KK 343 2 T3 iy
UsP-5F 120 (927} 1175 ER L] 20 1.6 ol (KM 236 1.33 492 [y
Percetved dlelihood of gerting HIV o the mew 12 monchs
Lo 556(74.2) 155 {21.8) R, Bef
High 414 (3810 57 124n 203 147 283 E=IECT 1.42 104k el e [y
Prior IV fear on the fan 12 sosshs
Yes B3 (AN (NI ER ] 207 1.53 279 ol (KK -
Ho 302 (74.8) 112 {13.3) R,
EMwle condonmliees amn sexnn partmers in 12 o
2 of mewe S0} (58.3) o6 (LLT) 253 1.3 30 E=1ECT M 1.47 241 e=i1
Less than 2 475 (M) 186 {23.5) R, -
Amal sex with HIV pasitive parmer bn basr 12 monrks
Mo 190 {71.4) Th(240) R, -
Yes ELTEER] 224101y ENL] 212 441 =lL.{HH 37 134 348 L=
1 don't know 434 (42.5) 9241735 1849 1.33 267 E=1ECT (1] L0 . 1] (i
ST ohareosls kasr 12 monnkds
Yes 1201 (452} 17 { LK) 142 1.14 i 02 -
No H35 (H1.1) 195 {1849y R,
HIV sar resule
Negative LELIETIC] 185 {18.1) Ref. -
Positive a1 {82) 20418 1.4 LT 167 0.9
Mot performed 45 (36.9) T35 1.42 63 L 120
Tnrerview dare
Aprt14-MNov" 14 AT (799 120 {2001 R, -
Dec’la-Jul15 L9 (844 a2 {15.8) 1.57 1.1 .84 LTI
PrEF dwaireieis
Yes 022 {83.4) 106 { 14.6) 176 1.31 138 =2LIHH 1.42 1.0 154 (0
Mo ELERP /L] 106 (23.1) Red. Bef
Crude and adjasted odds mio for faciors associaled with willingness 1o uwse PrEF among individoals pre<screened in PrEP Brasil Soo
2014=2015
* Individuals whi did not perform a rapid HIV testing in this visit (n = 51} and n = | individual with discordant samples were grouped as
perfommed”
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testing that might be related o the charactenstics of the
HIV epidemic in Brazil as well as to the availability of
preventive interventions through the pablic health system.
[mperestingly, we found that if all technologies were
available through SUS, over half the surveyed individuals
would be very interested in wsing all of them, except for
circumcision. This s a promising result in the context of
combination approach to HIY prevention. Moreover, most
participants (759 %) reponed they would use PrEP even if
they had 1o pay for it. Although Brazil has a well-known
ARY universal access program for HIV wreatment, the
same does not happen for many other diseases. Thus, the
population is used (o payving out of pocket for medications
in general. Nonetheless, taken together these results indi-
cate that once available as a public health program PrEP
will likely be wsed by MSMArans women populations.

Or findings showing the association of PrEF awareness
with older age and higher education highlight the need to
increase access o FPEP  information among  young
MEMArans women. especially among the less educated. In
Brazil, the HIV/AIDS epidemic is growing fast among
youth [23], especially MSM [14] and lower education, may
fumction as an additional basrier to access information on
new preventive technologies. The association of prior HIV
testing and PrEP awareness may be related 1o a higher nsk
perception among those who test more frequently. as well
as to a higher exposure o prevention messages during
testing-related counseling. Similarly, enrollment during the
spcond half of the sody as opposed to the first half was
asspciated with higher odds of PrEP awareness, likely due
1o exposure o PrEP information through PrEP Brasil social
media interventions as well as through articles in news-
papers and magazines addressing the project. This point
highlights the importance of building a strong component
of communpity education within PrEP  implementation
programs in Brazil. It also highlights that strategies tailored
1o higher risk populations with low educational level and
lowy health literacy who face additional barriers o access
health services will be eritical.

Similar to other smdies conducted in high and low
middle income countries [9, 10, 24, 25] we found that most
individuals would be willing to ouse FrEP. High nsk
behavior increased wallingness o use PrEP, as descrabed by
others [25-29], as well as high rsk perception of getting
HIV. In particular, higher number of condomless anal sex
parners was associated with wallingness o use FrEP.
Considering that the estimated HIV prevalence rates
among MSM in Brazil ranges from 3.2 w0 237 % [13, 30].
with half of these HIV-infected being unaware of their
sepoatatos [13), motivation could indecd be greater for
taking PrEF in such context. As suggested by Golub [31].
the subjective experience of risk-taking may vary by rela-
tional context. A sense of risk could be greater in

seppdiscordant relationships, especially in owr context
where, differently from other contexts, the knowledge of
the HIV-positive parter's viral load is not usually osed o
guide sexual practices [32). PrEP empowers users by
allowing greater control over their HIV risk. rather than
relying on partners o wse condoms, take antiretroviral
therapy, or accurately disclose their serostatus [33). Resulis
from qualitative rescarch among heterosexual serodisoor-
dant couples showed that PrEP was perceived as a solution
o the threat of HIV ransmission providing funther stabi-
lization for couples in serodiscordant relationships [34].

Interestingly, although the unadjosted analysis sug-
gested that a prior STD diagnosis was associated with FrEP
aweareness (unadjosted odds rato 146, 95 % C1LO2-2.09)
as well as with willingness to use PrEP (unadjusted odds
ratic 1.92, 95 % CI 1.14-3.26) this association did not
persist in the adjusted analyses, We hypothesize this is due
o the fact that STDs are under diagnesed given that STD
scpeening s not available through the Brazilian public
health system. That is, despite WHO recommendations, the
syndromic approach remains the standard of care thos not
capluring  asymptomatic  infections, especially  recral
chlamydia. The end result is many fewer opporunities for
a patient-provider encounter where the patient could per-
ceive his risk (not before acknowledged given his asymp-
tomatic infectiony and the role of STDs in HIV risk could
b discussed.

Three important points are worthy of mentioning
regarding the present study. First, our analysis highlighted
differences in both PrEP awareness and willingness among
sites in Rio de Japeiro and S3o0 Paulo. 'We hypothesize
these differences are explained by pamicipants’ motivation
when seeking the site. Considering n = 867 available
ansawers, whibe at the Fiecmz site, in Rio de Janeino, most
individoals (n = 340, 61.7 %) were seeking HIV testing
when assessed for the PrEP study, both at CRT-5P and
USPF, in 5% Paule, most individuals were directly seeking
participation in the FrEP Brasil smdy thus explaining their
higher awareness and willingness (n = 149, 895 % and
n= 129, 985 %, respectively). Second, PrEF  Brasil
assessed a rans women population (n = 56, 4.7 %) that is
sogall but significantly higher than the proportion pre-
sereened in other demonstration stodies, such as the US
FrEF demonstration peoject [21] and PrEP efficacy rials
[35]). In & post hoc analysis of IPrEx trial, trans women
participants had lower adherence despite presenting higher
risk behavioss [36]. Demonstration studies designed for the
trans women population and addressing their needs ane
urgently required in order to investigate PrEP engagement
and s predictors in this population. Finally, increased
condomless sex and participation in riskier sexual roles
have been documented among PrEP wsers im0 PrEP
demonstration  peojects and  in hospital-based  clinical
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settings [37]. An increase in condomless sex with non-
primary pariners was also noted in the open label extension
of the Parners PrEP Stody [33]. In our study, among the
975 individuals who reported willingness to use PrEP, 144
{14.8 %) partiallyfiotally agree with the sentence “1 would
meot wse condoms if [ used FREP", a fraction that resermbles
that from other FrEP accepiability sindses [11, 39]. Pre-
dicted increases in sexoal risk behavior among PrEP users
may function as a barrier to access for reasons such as
reduced motivation to seek PrEP or to sustain FrEF use for
fear of stigmatization [40], stigma-related mispercepiions
of self-zligibility or need for PrEP and reduced willingness
o prescribe PrEP among providers [41). Also, fostering
shame of sexual practices under the mbric of ‘risk com-
pensation”  can  jeopardize PrEP implementation  and
adberence [33). [deally, FrEP should be targeted to indi-
vidoals who are at high risk of acquiring HIV, and this
includes these who intentionally or not end up not wsing
condoms consistently. The high degree of protection pro-
vided by PrEP when properly wsed likely outweighs the
increased risk of HIV acquisition resulting from increased
risk taking [42]. As such, hindering access to PrEF could
prevent a met reduction in HIV risk even for individuals
who increase their sexoal sk behavior [43).

A recent study evidencing un-prescribed wse of Truvada
in some settings [45) warrants atiention given the high
willingmess 1o use PrEP found in our sample. In Brazil,
despite non-availability of Truvada for HIV treasiment,
tepofovir and lamivedine are available through the Brazil-
ian Public Health System for ireaiment and posi-exposore
prophylaxis. Impeding access to PrEP may lead potential
PrEP candidates 1o obtain these drugs, which were not
evaloated in clinical wials for PrEP, in @ least two ways:
from an HIV-infected individoal or by claiming recent
exposure o HIV [45]. In either scenario, drug use would
happen without any counseling or medical supervision.

The swdy has limdtstions. First, the sample s not
probabilistic and data may ot be generalized oo all
Brazilian MSM and rans women. However, it is impontant
o e that some resulis, like HIV prevalence are similar to
other Brazilian studies, meaning that the sample may have
aimilarities with the population of M5M from Rio de
Janeiro and 530 Paulo. Second, given the cross-sectional
nature of the data, cansality and the direction of association
may noi be inferred. Third, as in all self-reporied behav-
ioral studies, social desirability bias may not be ruled owi,
although self-answering stsdy questionnaire on a tahlet
may have pamially mitigated this effect. Foorth, the small
number of trans women in our study population peevented
us from stratifying the analysis o the trans women popu-
lation. Fifth, we can’t exclude that some individuals had
PrEF awareness due o previous participation on the iPrExS
iPrEx OLE studies [1, 44) conducted in sites from B and

Ll Springes

SP. Finally, we have measured imtention to use PrEP as a
proxy of willingness. There are different methods for
accessing PrEP awareness and willingness, as reviewed by
Young and McDaid [46] and as such our resulis should be
interpreted with care.

In summary, this smady showed thar willingness o use
PrEF was high among M5Mfrans women, and its associ-
ation with rskier behavior is reassoring as it indicates that
those individoals who are at higher risk of HIV infection
are interested in this new prevention strategy. Efforts io
increase access of young and less educated MSMirans
women to PrEP information muost be implemented in
Brazil. Finally vet impornantly, PrEP studies tailored o
trans wormen population are argently needed.

Acknowledgments We are graieful w the study participants and the
following mdividuals: Tania Krstic, Vinlcivs Pacheco, Mdaica Ders
rico, Flivia Esper, Desirde Vieira, Marcus Vindcios M. da Cosia,
Gelson Perim. PrEP Brasil Stady Team includes Locilens A de
tiane Castro, Daniel Waite, José Robero Granjeira, Adbem Y. Liu,
Larissa Willela, Tomi Aradjo, Josias Freitas, Laylla Momein (FhO-
CREUZ) Ricardo Vasconcelos, Daniel Berevello (USP); Roberia
Schiavon Moguoeira, Priscilla de Lima e Meneres, Valvina Madeira
Adie, Gusiove Mizuno (CRT-5P).

Fumnding This siudy was funded by CNPg (Conselho Macional de
Desenvolviments  Cientlfice e Tecnoldgi FROEP
AUHHEL A 24; Grami Universal 4593 1201 4=0p, FAPER! {Fundagio
Carlos Chagas de Amparo & Pesguisa do Extade do Rie de Janeiro—
Grant E2651 W60 T; Gramt 200251743), SV5MS (Secretana
de Vigilincia em Safide do Ministério da Safde—{rans Z8 1201 1)
and Departamenio de HIVIAIDS e Hepatites Vimis-Ministério da
Salfide (Grant 0152012 projeto BRAE2T). The funders had no hole in
study design, data collection and analysis, decision to publich, or
preparation of the manuscript.

Compliance with Ethical Standards X1 Evandro ChagassFl(s
CRUZ  institutional review  board has  approved  this  sbody
(FCAABDE0SS 12,9 10005262 &t “Plaiaforma Brasil™) and all study
participants have signed an imformed comsent fomm. Instivotional
Review Boards at CRT-AIDS and USF aleo approved the study after
first approval has been granded = Fiocruz,

Conflict of interest Albert Lin has participated in mals in which
studdy drug and suppart for drag kevel testing were provided by Gilead
Sciences.

Heferences

L. Grani BM, Lama IR, Anderson PL, MeMbahan W, Lin AY, Vargas
L, et al. Preexposure chemoprophylaxis for HIV prevention in men
who have sex with men. M Engl 1 Med. 200003632 7):2587=00,

1. Basten IM, Dannzll [, Nease P, Mugo NE, Camphell ID, Wangisi
1, et al Antretroviral prophylaxis for HIV prevention in heteros
semal men and women. N Engl § Med. 20 2536753554 1k

1. Thigpen MC. Kebanheiswe PM, Pavion LA, Smith DE, Bose CE,
Segolodi TM, et al. Antiretroviral preexpaosure prophylaxis for
heterosexual HIV transmission in Boiswana. N Engl J Med.
HH F3ET(5 42 3=34.

15



AIDS Bebay

1o,

1.

12,

13,

14,

15.

16,

17.

18,

19,

2.

. Choopanya K. Martin M, Suntharasamai P, Sangkum L, Mock

PA, Lesthochawalit M, et al. Antiretrovirl prophylaxis for HIY
infection in injecting dneg users in Bangkok, Thailand (the
Bangkok Tepofowir stady): a mndomised, double<hlind, placehos
coniralled phase 3 iral. Lancet. 2013;381:2063=00.

. Mecormack 8, Dunn DT, Desai b, Dolling DL Gafos M, Gilson

K, = al. Aricles presexposare prophylaxis bo prevent the acgumis
stion of HIV-1 infection (FROUD ) effectivensss resalis from
the pilo phase of a pragmatic apenslabel mndomised trial. Lans
cet. 2006387 5300,

Bfolina J-M, Capitant C, Spire B, Pialoux G, Cotte L, Charreau [,
et al. On=demand preexposure prophylaxis in men at high risk for
HIV:l infection. M Engl 1 Med. MNH5;37523): 225 7=,

. Mimdaga MI, Case P, Johnson OV, Safren SA, Mayver KH. Pre-

exposure antiretroviral prophylaxis aftitudes in high-risk Baosion
area men who report having sex with men: limited knowledge
and experience but podential for increased vblization afier edus
cation. JTAIDS. MWL 507783,

. Bamsh EA, Golden M. Awareness and use of HIV pre-expasure

prophylaxis among attendess of a seatibe gay pride event and
sxually transmitted diseace clinic, AIDS Patient Care STDS.
01k 24:6R0=0].

. Eisingerich AB, Wheelock A, Gomez 0GB, Gamest GP, Dybul

ME. Piod FE. Atttudes and accepiance of ol and paremeral
HIV preexpasure prophylaxis among polential wser groups: a
multinational study. PloS Ome. 20120128238,

Wheelock A, Eisingerich AB. Ananworanich 1, Gomez GE,
Hallent TH, Dvbul ME, et al. Are Thai MSM willing to take PrEP
for HIV prevention? An analysis of atfifudes, preferences and
acceptance. PLoS One. 30138254288,

Bil JP, Darvidavich L7, van der Veldt WL, Prins M, de Vries HIC,
Sonder GIB, et al. What do Dumich MSM think of preexposure
prophylaxis 1o prevent HIWVsinfection® A cross-sectional study.
AIDS, 2052095504,

De Boni BB, Veloso WV, Grinsziejn B. The epidemiclogy of HIV
im Latin America and the Caribbean. Comr Opin HIWV AIDS.
I ER R L

Kerr LEFS, Mota RS, Kendall C, Pinho ADA, Mello MB, Gais
mardies MDC, & al. HIV among M5M in a large middle«income
country, AIDS. 2013;2T7-427=35.

Departamento de DST Aids ¢ Hepatites Virais, Boletim Epi-
demiclogico—Aids & DET. Brasilia: Minisierio da Saide; 3015,
Bamal 50, Poteat T. Stramdah] 5, Wirz AL, Guadsmuz TE,
Beyrer C. Worldwide burden of HIV in tansgender women: a
syslematic review and memeanalysis. Lancet Infect Dis.
M3 15:2]4=22

Adariins TA, Eer LEFS, Macena REHM, Rosa 5, Camneire KL,
Gondim RC, et al. Travestis, an unexplored population at sk of
HIV in a large metropalis of nornheast Brazil: a respondent-driven
mmpling survey. AIDS Care. 2013 25:606=12.

Brandelli A, Anna C, Vaitses M, Michelle F, Jacimo M, Filho B,
et al. Population-hased HIV prevalence and mssociated faciors i
malesto=female tramssexuals from southern Braml. Acch Sex
Behay. M0544:5201=1.

Safide M. De Vigilncia 5. Girade B, Cosia AR Protocolo
Clinice & Diretrizes: 2013,

Silva DS, De BondR B, Lake JE, Cardoso SW, Ribeire 5, Morein
EL, et al. Retention in early care at an HIV outpatient clinic in Rio
de. AIDE Behav, J015. dioi: 10100710461 20151 2553,

. Grinsziejn B, Luz PM, Pacheco AG, Santos DVG, Velasgue L,

Maoreira BRI, i al. Changing martality profile among HIVeinfectad
patients in Rio de Janeiro, Brawil: shifting from AIDS o nans
AIDS related conditions in the HAART em. PLoS One.
M 3; R SOTEE.

Cohen SE, Vittinghoff E, Bacon O, Dioblecki=Lewis 5, Posile BE,
Feaster DI, et al. High interest in presexposure  prophylaxis

among men who have sex with men at risk for HIV<infection:
baseline data from the US PrEP demonsiration progect. JATDS.
20 5568044 59=48.

1Y, Yang D, Chariyalensak C, Wongthanee A, Bawichai 5, Yolneean
K, Sackhieo P, et al. Acceptability of presexposure prophylaxis
among men who have sex with men and women in
northern Thailand. PLoS Cne. 200 3;8( 10): 76650,

21, Bassichetio EC, Bergamaschi DF, Oliveira SM, Deienno MOV,
Bortolale B, de Rezende HY. et al. Elevated risk for HIV-1
infection in adolescents and young adults in 5o Pauba, Braxil.
PLoS One. D008 %1 e 1423,

M4, Fhou F, Gao L Li 5, Li D, Zhang L, Fan W, = al. Willingness
accept HIWV presexposure prophylaxis among Chinese men who
have sex with men. PLoS One. M2 T-=52329,

25, Krakower DS, Mimiaga MJ, Rosenberger 1G, Mowak D5, Mitty
JA, White IM, et al. Limited awareness and low immediate
uplake of presexposure prophylaxis among men who have sex
with men using an interned social networking site. PLoS One.
M ET(3ke3 19

26, Sincath RO, Finneran C, Sullivan P, Sanchez T. Smith DK, Van
GriensvenF, et al. Knowledge of and interest in using preexpos
sure prophylaxis for HIV prevention among men who have sex
with men in Thailand. § Imt Assoc Provid AIDS Care.
231 )2 2T=3].

27. Holt M, Murphy [, Callander [, Ellard 1, Rosengarien M,
Kippax 5C, et al. Willingness to use HIV preexposare prophy-
laxiz and the likelihood of decreased condom use are both
associated with unprotected snal intercourse and the perceived
likelihood of becoming HIW positive among Auastralian gay and
bizexma] men Sex Transm Infeci. 201 2588 258<63.

28, Aghairu A, Mercey I, Copas A, kohnsan AM, Hart G, Nardone
AL Who would use PrEP? Factors associated with intention to use
among MSM in London: a commanity survey. Sex Transm
Infect. JO13:80:207=11.

26 Lebouchz B, Engler K. Machouf N, Lessard [}, Thomas K. Pre=
dicioms of miepest in taking presexposane prophylaxis among men
who have sex with men who used a mpid HIVaiesiing site in
Muontreal {Actoel sur Boe). HIWV Med. 206 17:152<8.

0. Mascena MADS, Gabriela W, Calazans ], High HIV prevalence
among men who have sex with men S3o Paula, Brazil in a tme=
location samypling survey. AIDS Behav., 2005159 | 589=08,

il. Gaolub SA. Tensions beiween the epidemiclogy and psychology
af HIWV nisk: implications for presexposure prophylaxis. AIDS
Behay., DO14:18: 168693,

31 Bavinion BR, Jin F. Prestage G, Zabloiska [, Grinszizjn B,
Phanuphak M, et al. Viral load awareness and risk behavicar in
male serodiscordant couples in Ausiralia, Braril and Thailand.
TAS. Vancouver; M3, p. 140

31, Gramt BM, Kpester KA. What people want from sex and preexs
posure prophylaxis. Camr Cpin HIV AIDS. 2006;] 1:3=0.

34, Ware NC, Wyan MA, Haberer JE, Baeten IM, Kinta A, Psaros C,
et al. What" s bove got to do with 17 Explaining adherence to oral
antireirowiral presexposure prophylaxis for HIY=serodisoordamt
couples. JATDS. W12:50:-463<8

35, Escudero [, Kerr T, Operario I, Soclas ME, Sued (3, Marshall
BIA.. Inclusion of trans women in presexpasure prophy laxis (ris
ale: o review, AIDS Care. 3015 27:637=4 1.

36, Dewtsch MB, Glidden DV, Sevelius §, Keailey I, Mchlaban ¥,
Guanira 1, et al. HIV presexposare prophylaxis in transgender
women: a subgroup analysis of the iPrEx inal. Lancet HIV.
525120,

37, Carlo Hojilla J, Kosster KA, Cohen S5E, Buchbinder 5. Ladeekpo
D, Matheson T, et al. Sexval behaviar, risk compensation, and
HIV prevention strategies amang panicipants in the San Fran=
cisco PrEP demnwonsiration project: @ qualitative  analysis of
counseling motes. AIDS Behav, J015:20c1461=9.

&) Springer

16



AIDS Behaw

41.

. Mugwanya KK, Domnell I, Celum C. Thomas KE, Mdase P,

Mugo N, & al. Sexual behaviour of heterasexual men and women
receiving anliretroviral presexposure prophylaxis for HIV pre=
vention: a longitudinal analysis. Lancet Infect Dis. 200513
J02 =5,

. Brooks RA, Landovitz BRI, Kaplan RL, Lieber E, Lee 5=J, Barkley

TW. Sexual risk behaviors and accepiability of HIY presexposure
prophylaxis among HIV-=negative gay and bizexual men in
sepndiscordant relationships: a2 mixed meihods stody.  AIDS
Patient Care STDHS. M1 2 26:E87=04_

. Lim A, Cohen 5, Follanshee 8, Cohan D, Weber 8, Sachdev D,

et al. Early experiences implementing pre=exposure prophylaxis
(FrEF} for HIV prevention in San Francisco. PLoS Med.
004 1005): b=t

Elumenthal I, lain 5. Erabower [, Sun X, Young J, Mayver K.
Knmwledge = power! Incressed provider knowledge soores
regarding presexposure prophylaxis (PrEP) are sssociated with
higher raies of PrEF prescription and fubure intent to prescribe
PrEP. AIDS Behav. 2005; | 9:802< 0.

42 Smith DE, Herbst JH, Rose CE. Estimating HIV protective
effects of method adherence with comshinations of presxposre
prophylaxis and condom use among African Amenican men who
have sex with men. Sex Transn Dis. 2005425802

42 Calabrese SK, Underhill K. How siigma sumounding the use of
HIV preexposure prophylaxis undermines prevention and plea-
sure: a call o destigmatize “iuvada whaores”. Am J Public
Health. 200 5:105:1960=4.

44. Grant BM, Anderson PL. Mchahan ¥, Lin A, Amico KR, Mehrota
M, et al. Uptake of presexposre prophyvlasis, sexual practices, and
HIY incidence in mem and wamen who lave sex with
men: a cohon study. Lancet Infisct Dis. 2M004; 145300,

45, Kuonz 5P, Buoitram ME. Misundersianding of pre expasure pro-
phylaxis nse amang ME,: puhblic health and policy implications.
LGBT Health. 2016, dod: 10, [ GE90ghe 2005 (065,

4. Young I, Modaid L. How acceptable are antiretrovirals for the
prevention of sexually transmuibied HIV? A review of research on
the accepiahility of oral presexposure prophylaxis and reaiment
as prevention. MH4; 195<2 16,

17



3 SEGUNDO ARTIGO
Autores:

Brenda Hoagland?, Ronaldo I. Moreira?, Raquel De Boni!, Esper G. Kallas®, José

Valdez Madruga?, Ricardo Vasconcelos®, Silvia Goulart?, Thiago S. Torres!, Luana M.

S. Marinst, Peter L. Anderson®, Paula Mendes Luz?!, luri da Costa Leite!, Albert Y.
Liu®, Valdilea G.Veloso! and Beatriz Grinsztejn!

Instituto Nacional de Infectologia Evandro Chagas, FIOCRUZ. Rio de Janeiro,
Brazil

2Centro de Referéncia e Treinamento em DST/AIDS, Sio Paulo, Brazil
SUniversidade de Sdo Paulo, Brazil

4 Bridge HIV, San Francisco Department of Public Health, San Francisco, USA
University of Colorado Denver, Aurora, CO 80045, USA

Situacdo do Manuscrito:

Publicado no periodico “Journal of the International AIDS Society” em 06 de abril de
2017 (doi: 10.7448/1AS.20.1.21472)

18



Hoagland B et al. Jowrnal of the International ANDS Sacety 2017, 20:21472
hittpefwrw jlasoietyorgfindex. phpjjiasfartickyiew/2 1472 | hatpylfe doiong/ L0 TA451A5.20.1. 21472

Jeurnal of the

Ingarnational AIDS Society

Research article

High pre-exposure prophylaxis uptake and early
adherence among men who have sex with men and
transgender women at risk for HIV Infection: the PrEP
Brasil demonstration project

Brenda Hoagland®, Ronaldo I Mareira®, Raquel B. De Boni® Esper G. Kallas?®, losé Valde: Madruga?,

Ricardo Vasconcelos?, Silvia Goulart?, Thizgo 5. Tomes!, Luana M. 5. Marins’, Peter L Anderson®, Paula M Luz!
luri da Costa Leite!, Albert ¥. Liu®, Valdilea G. Veloso*! and Beatriz Grinsztejn (* " for the PrEP Brasil Study Team
¥omesponding author: Beairiz Grinsziajn, INYFKDCRUZ, Avenida Brasil 4355, Manguinkas, Ria de Jansir 21040-360, Brail. Tek 552138659128, gheatriz@ini flocnua. br

*Contritened equally as last authors
Clirdical Trial Mesnber 01585611

Abstract

Introduction: The efficacy of pre-exposure prophylasis (PrEP) in preventing sexual acquisition of human immunodefickency
wirus [HIV) s well established. Little is known about the feasibility of PrEP implementation in middle-income settings with
concentrated epidemics among men who have sex with men (M5M) and transgender women [TGW).

Methods: Pre® Brasil Is a prospective, multicentre, open-label demonstration project assessing PrEP delivery In the context of
the Brazillan Public Health System. HIV-uninfected M5M and TGW in 3 referral centres in Rlo de laneiro and 530 Paulo were
evaluated for eligibility and offered 48 weeks of daily emtricitabineftenofovir for PrEP. Concentrations of tenofovir dipho-
sphate in dried blood spot samples [DBS) at week 4 after enrolment [early adherence)] were measured. Predictors of drug
levels were assessed using ordingl logistic regression models considering the DES drug level as a 3 level variable (<350 frolf
punch, 2350-6%9 fmolfpunch and 2700 fmolfpunch).

Results: 1,270 individuals were assessed for participation; n = 738 were potentially eligible and n = 450 were offered Prep
(PrEP uptake was &0.9%). Eligible but not enrolled individuals were younger, had lower HIV risk perception and had lower
PrEP awareness. At week 4, 424 participants (of the 450 enrolled) had DES TFV-DPF concentrations, 94.1% in the protective
range (2350 fmol/punch, consistent with 22 pills per week), and 78% were in the highly protective range (=700 fmolfpunch,
24 pills per week). Participants with 212 years of schooling had 1.9 times the odds (95%C1 1.10-3.29) of a higher versus lower
drug level than participants with <12 years of schooling. Condomless receptive anal intercourse in the prior 3 months was
also assoclated with higher drug levels (adjusted OR = 1.78; 95% O 1.08-2.94).

Conclusions: The high uptake and early adherence indicate that PrEP for high-risk MSM and TGW can be successfully
delivered In the contest of the Braziliam Public Health System. Interventions to address disparities on PrEP awareness and HIV
risk perception among the younger and less educated are wigently needed in order to maximize the impact of this
prevention strategy on the reduction of HIV infection among M3M and TGW in Brazil.
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Introduction

The effectiveness of oral pre-exposure prophylass (PrEP)
using tenofovirfemtricitabine (TDF/FTC) for prevention of
sexually acquired human immunodeficlency wirus [HIV)
infection for men who have sex with men (M5M) and
transgender women (TGW) has been demonstrated in ran-
dornized trials and open-label studies [1-5). PrEP effective-
ness results from achleving protective drug levels in the
blocd which s directly related to the level of adherence to
the medication use [1,6,7]. In the iPrEx study, protection
was estimated to be ower 90% In those with detectable

drug levels in their blood [1], with pharmacokinetic model-
ling suggesting that efficacy reaches 96 and 99% with dos-
Ing of four and seven days per week, respectively [8].
Subsequent results from the open-label extension of the
IPrEx study estimated that 90% protection was achieved
with 2-3 drug doses/week and that 4 or more doses/
week were highly protective against HIV infection [9].
Sirnllarly, Cottrell et al, in a study that combined an in
vitro efficacy target with mucosal tissue pharmacokinetic
data and mathematical modelling, also found that 2 doses/
week resulted In effective colorectal concentrations in
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»953% of the population [10]. Drug levels consistent with the
intake of 4 or more pllisfweak were cbserved in only about
one-third of study follow-up visits in iPrEx OLE [11], corro-
borating that adherence is a significant challenge to PrEp
effectivensss.

International guidelines were released recommending
PrEP for MSM and TGW at “substantial risk” for acquiring
HIV [12,13]. However, PrEP is not widely available and the
feasibility of this prevention strategy in real world settings
from low- and middle-income countries ks unknown. As of
December 2016, no country in Latin America had imple-
mented PrEP as a public health policy. In Brazil, specifically,
PrEP cam only be obtained in the context of research or
through a commercial vendor. The HIV epidemic In Brazil
persists unabated In the MSM and TGW populations [14].
‘While HIV prevalence among the general population is
0.6%, in MSM it reaches 14.7% [14]. TGW represent a
smaller population than M3M, nevertheless they have
extremely elevated HIV infection rates [15].

PrEP Brasil is @ multicentre, open-label PrEP demonstra-
tion project to assess the uptake, adherence, safety, and
feasibility of PrEP implementation provided at no cost to
high-risk M58 and TGW in the context of the Braziliam
public health system. In this manuscript, we describe PrEp
uptake and early adherence [16] assessed by TOF/FTC drug
levels (Le. tenofovir-diphosphate and FTC-triphosphate)
measured in dried blood spots [DBS) at week 4 after enrol-
ment and Its assoclated factors in the PrEP Brasil demon-
strathon  study. Additionally, we describe  baseline
demographic  and risk characteristics of the study
population.

Methods

Study design, sites, and study population

PrEP Brasil is a 48-week prospective, longitudinal, open-
label demonstration study assessing PrEP delivery at
three reference centres for HIV prevention and care in
Rl de laneiro (R1) and 530 Paulo (5P), the two citles in
Brazil with the highest burden of HIV cases [17]. Study
sites are Fundagdo Oswaldo Cruz (FIOCRUZ) im R,
Universidade de 3580 Paule (USPF) and Centro de
Referéncia & Treinamento em DST & AIDS [CRT-5P), both
in 5P. all the three sites have outstanding expertise in
providing HIW prevention and care services in the context
of Brazilian Public Health Systerm (SUS). In addition, these
sites conduct research in the HIV field. In RJ, individuals
seeking testing at Arco Oris, a lesbian, gay, bisexual,
transgender [LGET] non-governmental organization
({NGO), and at a mobile testing unit located at a LGBT-
friendly wenue were also assessed for potential eligibility
for PrEP Brasil and subsequently referred to FIDCRUZ for
screening. Social media and other media were used by
the 3 sites to advertise the project and a website was
constructed [www.prepbrasil.oom. brl. Individuals were
assessed for participation from 1 April 2014 to 28 July
2015, enrolled from 4 June 2014 to 28 July 2015, and
collection of week 4 results ended in 24 August 2015,

Eligibility eriteria

Eligibility criteria included 218 years of age, male sax at
birth, residence in R or 5P, reporting sex with male or TGW
and any of the following sexual risk criteria in the prior
12 months: 22 eplsodes of condomless anal sex, =2 eplk
sodies of anal sex with an HiV-infected partner, or history of
STD dizgnosis. Individuals were ineligible, If presenting with
any of the following criterla: a positive HIV rapid test,
creatinine clearance <60 mlfmin, proteinuria (urine dipstick
1+ or more), a positive Hepatitis B surface antigen (HBsAg)
serology test, a severe medical comorbidity, use of antire-
trovirals [ARV), interferon or interleukin, or fallure to pro-
vide contact Information or return for enrolment within
45 days of the screening visit.

Study procedures

Individuals either self-referred or clinic referred to take part
In PrEP Brasil when searching for HIV testing, post exposure
prophylaxis (PEP) or health services.

At the pre-screening wisit, a self-answered structured
Interview using tablets assessed demographics, HIV risk
perception, sexual risk entry criteria, self-reported HIV ser-
pstatus, awareness and willingness to use PrEF and other
HI prevention methods. HIV rapid testing was offered [18].
In addition, Individuals with a negative HIV rapid test who
reported condombess anal intercourse in the last 30 days
were offered pooled or individual HIV AMA testing (pooled
RAMA In R and individual RNA in 5P) to disgnose acute HIV
Infection. Potentially eligible Individuals were invited to
participate In PrE® Brasil. There was no pre-determined
timeframe between pre-screening and screening wvisits, but
Individuals were enoouraged to show-up for screening
within one week of pre-screening. Refusal reasons were
noted.

At the screening wisit, participants were informed about
study procedures and wvisit schedule. Laboratory assess-
ments Included HIV rapld testing, pooled or Individual HIV
RAMA, HBEsAg, hepatitis C antibody, syphilis, creatinine clear-
ance and proteinuria jurine dipstick 1+ or more). Potential
participants received a thorough explanation of the poten-
tial rizks and benefits of FTC/TOF for PrEP as well as the
Importance of study drug adherence and risk reduction
counselling.

The anralment visit of eligible individuals was scheduled
within 45 days of the screening visit. At this visit, HIV rapid
test and pooled or individual HIV RMA were performed, as
well as creatinine clearance and proteinuria [urine dipstick
1+ or more). A rectal sample was collected for Chiomydia
trochamatis (CT) and Neisseria gonawrhosa (NG} detection.
Participants answered a computer-assisted self-intervew
[CASI) including demographics, sexual and drug-use beha-
viour questions. Eligible individuals were offered daily oral
PrEP with TDF/FTC.

At week 4 visit, HIV testing (rapbd test and pooled or
Individual HIV RMA), creatinime clearance and protelnuria
[urine dipstick 1+ or more), clinical evaluation and DES
collection for tenofovir-diphosphate (TFW-DP) and FTC-tri-
phosphate  (FTC-DP)  assessments  were  performed.
Individuals could formally refuse to partidpate in any of
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the visits, or simply not show up In the subsequent sched-
uled wisit.

Laboratory procedures
HIY testing was performed following the Brazilian Ministry

of Health algorithm [19]. Briefly, two different HIV rapid
tests were performed when the first test was positive. If the
second test was posithve, Individuals were considered HIV
infected; if the sacond test was negative, individuals were
considered indeterminate. Individuals with a first negative
test were classified as HIV uninfected. Pooled or individual
HIV RMA was performed at screening, enrolment and at
each study visits thereafter.

A rapid plasma reagin (RPR) test was performed for
syphilis screening; positive results were confirmed using a
microhemagglutination  assay for Treponema  poilidum
(MHA-TP). Actleefrecent syphilis was defined as titres 21/
8 and a positiee MHA-TP [WAMA Diagndstica, 5P). Ractal
Chlamydio trachomatis (CT) and Nelsserio gonarrhoen [NG)
detection was performed using the Abbott Real Time plat-
form and the MG/CT Amplification Reagent Kit [Abbott
Mlolecular, Des Plains, IL). All indeterminate results for
rectal CT/NG were repeated using the same tests on the
same sample. If the repeated test was conclusive, the
results were reported accordingly. If remained indetenmi-
nate, results were reported as negative. All rectal CT and
MG samples wera processed at the FIOCRUZ Laboratory.

Measures

Soclo-demographic

Age was categorized in 3 strata: 18-24 years; 25—34 years
and =35 years; skin colourfrace (white, Black, mixed-black,
nathve, Aslan) were categorized in white, black and mixed;
schooling was dichotomized In <12 years and 212 years
{12 years Is equivalent to completing high school education
in Brazil] and the sites were grouped accordingly to gpeo-
graphical bocatiens (R and 5P). Gender was considerad as
“Male”™ and TGW. Housing situathon, assessed at enrolment
using CASI, was dichotomized as rent/own housing or other
{living with friends or farmnily, liwing in public housing).
Individuals were asked If they had a steady partner and
answered yesfno at their own discretion.

Sexual behaviour and sexually transmitted diseases

All variables related to sexual behaviour refer to the prior
3 months and were assesced at enrolment using CASI: these
guestions refer to the participant’s prbor 3 partners. Those
who responded that any of the 3 prior parmers was a “dient”
were consldered as having sex with clients. Similarly, dichaot-
omous wariables were created for condomiless receptive anal
Iintercourse and for sex with an HIV-positive partner. The
number of male, TGW and famale partners was assasced, as
well as the possible sewual roles with these partners
{“Insertive”, "Receptive” or “Both™). A dichotormous varlable
"STD diagnosis™ was created considering any positive labor-
atorial diagnosis for syphills, gonorrhcea or chlarmydia.

Substance use, mental health, and hormone use

Bimge drinking [20] was evaluated with the question “In the
last 3 months, did you drink 5 or mare drinks in 3 couple of
hours? “Any llicit drug” considered the use of any of the
followimg: marjuana, stimulants (cocaine, crack, ampheta-
mines), hallucinogens {sohvents, LSD, ketaming) and oplolds
[heraln, methadone), which were shown In a pre-defined
list of all substances participants could have used In the
prior 3 months. The list also included non-medical use of
tranguilizers and erectile dysfunction drugs. Use of amy
Injectable substance [IDU) was also assessed. Depression
was screened using the Patient Health Questionnalne-2
[PHO-2) using & score 23 as the cut-off for a positive screen
[21,22). For TGW, hormone use was captured as concormi-
tant medication use at the enrclment wiskt.

Risk perception
In the pre-screening Interview, risk perception was assessed

by the guestion “What is your chance of getting HIV in the
next year? with possible options dichotomized into Low
[MonefLow] and High (Some/High/Certainly). Additionally
Individuals wera asked about previous HIV testing in the
prior year (Yes/Mo). At enrolment, the number of HIV tests
[with possible answers 0, 1-3, >3] in the last 12 months was
considered as a proxy of risk perception, as well as the
reported use of post-exposure prophylaxis |PEP).

Safety monitoring

All adverse events were graded using the Divislon of AIDS
[DAIDS) Adverse Event Grading Table [23]. Clinical symp-
toms, including gastrointestinal (GI) symptoms were evalu-
ated at week 4 and were dichotomized (¥Yes/Na) indicating
the presence of at least one of the following: abdominal
pain, diarrhoea, flatulence, nausea and womiting.
Protelnura and creatinine clearance were assessed at
screening, enrolment and week 4 visits.

Main outcome

TPW-D# and FTC-TP were assessed for all study participants
at weak 4 in DBS cards using Nouid chromatography and
mass-spectroscopy  (LC/MS/MS). Our maln outcomne of
Interest was early adherence as measured by TFV-DF drug
levels at week 4. In addition, descriptive results of the FTC-
TP levels are presented. DBS samples were stored at -20°C
within 24 h of collection and shipped on dry bce to the
University of Colorado Antiviral Pharmacology Laboratory
after study enrolment was finalized. Three millimetres
punches were extracted and analyzed for TFV-OP and FTC-
TP by LC/MSSNS, as previously described [2,24 25]. Week 4
values were used to estimate steady-state values based on
a 17-day half-life for Interpretation. For the purposes of the
statistical analysls, a 3-level ardinal varlable classifying par-
ticipants as TR-DP <350fmolfpunch [<2 doses/week),
2350-699 fmolfpunch (2-3 dosesfwesk-protective ramge)
or 2700 fmolfpunch (=4 dosesfweek; highly protective
range] was created. This categorization of TFV-DF concen-
trations was used in the IPrEx Open Label Extersion [2] and
derived from previcus pharmacokinetic modeling stu-
dies [E].
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Statistical analysis

Variables describing the characteristics of potentially eligl-
ble individuals [enrolled and not enrolled), as well as
enrolled participants by site location are presented in
terms of absolute numbers and proportions, when catego-
rleal, and median and interquartile range when continuous.
Distributions were compared using chi-sguare test, Fisher
exact test or Kruskal-Wallis statistics, as appropriate. PrEP
uptake was defined as the number of participants enrolled
divided by the number of potentizlly eligible participants at
thie pre-screening visit minus the clinlcal ineligible partici-
pants (at screening and enrclment visits) [26]. Factors asso-
clated with PrEP uptake were evaluated using loglstic
regression model while predictors of drug levels were
assessed using ordinal logistic regression models consider-
ing the DBS drug level as a 3 level variable (<350 fmaol/
punch, 2350-699 frmol/punch and 2700 fmolfpunch). Only
wariables statistically slgnificant at 5% in the wnadjusted
models were kept in the adjusted models. The use of the
ardinal logistic regression model requires that the effect of
each predictor is the same for different logit function, that
Is, the odds ratio comparing the odds of high drug levels (=4
doses) to the cdds of medium-low drug levels [2-3 doses
amnd <2 doses) k the same as that obtained when the
comparing the odds of high-medium drugs levels (=4
doses and 2-3) to the odds of low drug levels (<2 dosas).
This proportional odds assumption was evaluated using the
SCORE test [27]. The results of the logistic ordinal model
were then reported in terms of odds ratio (OR), which can
be interpreted as the effect of the variable on the odds of
belng in a higher versus lower category of drug levels. The
assoclation of Gl symptoms and drug levels at week 4 was
evaluated using ordinal logistic regression models [28].
Additionally, to explore possible effects of hormone use
on TFV-DP levels among TGW, two modeling approaches
were used: (1) a logistic regression model with =4 doses/
week as the outcomne and usefnon-use of hormone as the
dichotomous esplanatory varlable, (2) a limear regression
mcdel with TFV-DP concentration as the continuous out-
come variable and use/non-use of hormone as the dichot-
omous explanatory wvariable. Analyses were performed
using PROC GEMMOD avallable in the Software SAS [27].

Ethical aspects
Institutional review boards at each site approved the study

and all study participants signed an informed consent form
at pre-screening and screening visits.

Results

Owerall, 1270 Indiwiduals were assessed at the pre-
screening wisit at the 3 sites. OF these, 517 (40.7%)
were ineligible, and 753 [59.3%) were potentially eligible
and invited to participate In PrEP Brasil. Among the 18
that refused to participate, the main refusal reasons
were lack of time and fear of side effects. In total, 232
{232/753; 30.B%) potentially eligible individuals who
accepted to participate did not show up for the screening
wisit and 18 declined, leading te 503 (S03/1270; 39.6%)

screened Individuals. There were B screening fallures,
two of which were acute HIV infections. Thus, the pre-
valence of acute infection at the screening visit was 0L4%
(/503 = 100). In addition, one individual at pre-screening
had a diagnosis of acute HIV infection (negative HIV rapld
test and a detectable HIV RMA). Twenty-four individuals
did not show up, 3 declined to be enrolled and 468 were
evaluated for enrolment. OF these, 11 declined enralment
during the visit and 7 individuals were deemed ineligible.
Im the end, 450 participants were enrolled (450/1270;
35.4%) (Flgure 1). The final nurmber of potentially eligible
participants [738] used for PrEP uptake calculations was
glwen by the initlal 753 minus the subsequent 15 particl-
pants who were subsequent deemed Ineligible during
screening and enrclment wisits.

PrEP uptake was 60.9% (450 enrclled/738 potentially
eligible). Most of the potentially eligible Individuals were
self-referred (n = 310/559 available answers; 55.5%) and
249 were clinic referrals (249/559; 44.5%). Table 1 depicts
the characteristics of potentially eligible individuals strati-
fled by enrolment status [uptake). Variables significantly
assoclated with showing up to the screening wisit were
the same as those assoclated with uptake (Supplementary
Table 1). Compared to those enrolled, a higher progortion
of eligible but not enrclled individuals was younger, less
educated, more frequently self-defined as of mixed race,
had lower HIV risk perception, lower prior HIV testing rates,
lower PrEP awareness and was less Nkely to report anal sex
with partners of wnkmown HIV status (2l p < 0U05).
According to the adjusted loglstic regression model, factors
Independently assoclated with uptake were site location
[20R = 5.03; 95% Cl: 3.37-7.50, 5P compared to Rl), per-
ceiving a 50-100% chance of getting HIV In the next year
[=0R = 1.44; 95% C: 1.03-2.02) and having prior PrEg
awarenass [a0R = 2.1%9; 95% Cl: 1.52-3.158).

From the 450 enrolled participants, 265 [76.8%,; 265,345
avallable answers) were salf-referred and B0 (23.2%; 80/
345) were clinlc referrals. Baseline characteristics for the
450 enrolled participants according to site location are
shown in Table 2. Median age was 30 years [interquartile
range (MIR) 24-35 years), the majority self-referred as
white (n = 243, 54%) and reported their living situation as
rent or own housing (n = 289, 64.2%). Forty per cent
[m = 1B0) of the enrolled individuals were from RJ, most
had 212 years of education (n = 335, 74.4%), and repored
a steady partner (n = 254, 56.4%). Overall, 94.7% of the
participants were male (89.9% self-identified as gay) and
5.3% were TGW. All demographlc characteristics, except
reporting a steady partner, were significantly different
[p = 0.05) betwesn site locations.

The median number of male anal sex partmers in the
previous 3 months was 3 (IQR 1-10) and none of the parti-
cipants reported sex with TGW or women. Most (o = 284,
63.1%) reported both receptive and Insertive anal sex and
44.7% (n = 201) reported condombess receptive anal inter-
course in previous 3 months and these behaviours were not
slgnificantly different across sites. Any STD at screening’
enrolment was diagnosed in 209% (89,/444) of the participants:
9.6% [43,/444) with activefrecent syphilis, 4.9% with ractal
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Figure 1. Inclusion flowchart - PrEP Brasil, 2014-1S.

gonorrhoea (22/444) and 8.1% (36/444) with rectal chlamy-
dia. Any illicit drug use In the prior 3 months was reported by
29.9% (134/447), and the most frequent drugs reported were
marijuana (128/450, 28.4%) and stimulants (62/450, 13.7%).
10U was reported by 1.1% {5/450). Stimulant use was more
prevalent in SP (p = 0.01).

From the 450 enrolled participants, 26 (5.8%) did not
collect DBS at week 4. For the 424 (94.2%) participants
who had DBS samples at week 4: 5.9% (n = 25) had TFV-
DP level consistent with <2 doses/week, 15.6% (n = 66)
with 2-3 doses/week and 78.5% (n = 333) were In the
highly protective range, corresponding to 24 doses/week.
Almost 90% of the participants (379/424) had FTC-TP
detectable concentrations at week 4, indicating dosing
within the last 48 h [24). Table 3 presents participant’s

characteristics according to drug levels, the unadjusted
and adjusted factors assoclated with higher drug levels.
Results from the unadjusted models showed that the
assumption of proportional odds was upheld for all vari-
ables as the p-values are higher than 0.05. Four variables
were statistically significant at 5% (p < 0.05): site loca-
tion, colour/race, schooling and condomless receptive
anal intercourse In the prior 3 months. The odds of
achleving a higher versus lower drug level by site loca-
tion were attenuated In the adjusted model (aOR = 1.66
for SP compared with RJ; 95% Cl: 0.97-2.84). The loss of
significance of site location was explained by the inclu-
sion of schooling in the model, as the proportion of
participants with 212 years schooling in SP (87.4%) was
much higher than In R (55%). In fact, in the adjusted

23



Hoagland B et al Journal of the Infernational A0S Sockety 2017, 20:21472
hatpe o jlasodetgorgfindes. phyyjlas/aricleviowy21472 | mtnyide doi ong/ 107845185201 21472

Table 1. Characteristics of potentially eligible individuals by enrolment status, PrEP Brasil

Orerall Uptake Unadjusted Adjusted
Potentially eligible Enrolled Mot enrolled
individuals M=TI8* (%] N=450 (%) N=2EA[K) oR pevalue a0® pvalue

Site Location
Rl 413 [56.0] 180 (400 233 (BO9) 1 = i -
P 325 [44.0] 270 [0 55[19.1) G.35[4.48-9.01) =001 503 [(3.37-7.50) =001
Age
18-24 years 210 [28.5] 113 [25.1) 57 (33.7) 054 036082 <001 078 (045125} 030
15-34 years 348 [47.2] M4 [47.6) 134 [465) O0.74[0.51-1.0a) 012 077 [050-1.19) 024
==35 years 180 [24.3]) 123 [27.3) 57 [158) 1 - 1 -
Schooling
< 12 years 227 [30.B] 115 (256 112 [389) 1 - i -
= 12 years 511 [89.2] 335{74.4) 176 [61.1) 1.B5[1.35255) <001 089 [060-1.31) 056
ColorfRace
White 358 [48.5) 243 (540 115(400) 1 - 1 -
Black 102 [13.8) 57 [12.7) 45 [15.6) 0.0 [0.38-094]) QD2 1.26 (075213 037
Bliwed®® 72 [36.5) 145 [32.3) 137 [44.1) O0S54[03%0.75) <001 058 [06E-143) 0.90
Gender
Male 703 [95.3) 425 [94.4) 27E[965) 1 - - -
TGW 35 [4.7) 25 |5.6) 10{35) 164 [0.77-346) 020 - -
Steady Partner
Yex 376 [51.59]) 233 [53.3) 143 [49.8) 1.15 [D.B5-1.55%) 036 - -
Mo 348 [48.1] 204 [46.7) 144 [502) 1 - - -
Perceived likelihood of getting

HIV iin the next year
0-25% 377 (52.1) 205 (469) 172 (599) 1 - 1 -
S0-100% 347 [47.5) 232 [53.1) 115 ([40.1) 169 (1.25-2.29) <001 1.44 [1.03-202) 0.03
Previous MIV test {1} months)
L 538 [74.3) 359 [(82.2) 179 [624) L17E(197-351) <001 1.36[(091-203) 013
Mo 186 [25.7) 78 17.B) 108 [375) 1 - 1 -
Prior PrEP awareness
Yes 466 [B4.1) 328 (745) 138 [481) 3.16(231-4.34) <001 219 [152-316) <0.01
Mo 261 [35.59] 112 [25.5) 149 [519) 1 - 1 -
¥ male condomless a- sex

partners (kast 12 months)
<3 252 [34.B) 143[327) 109 [380) 1 - - -
I or mare 472 [65.2) I04[67.3) 178 [62.0) 126 [092-1.7F) Q1§ - -
A sex with HIV-positive

partners
L 360 [49.7) I23(410 137 (478) 138 (090213} o014 - -
Mo 57 [13.4) 47 [10.E) 50[17.4) 1 - - -
I do not know 267 [36.5] 167[38.2) 100 [34.8) 142 [051-2.27) 012
STD history (12months)
Yex 139 [19.2] B7 [18.5) 52 [18.1) L112[0.77-164) Q55 - -
Mo 585 [BO.E) 350{80.1) 235 (819) 1 - - -

TG'W= Transgender women, 5TD =Sexually transmitted diseases, Rl = Rio de Janeiro, SP= 530 Paulo.

*For 16 participants, data obtained by ACASI interview in pre screening were not properdy synchronized resulting in missing values. Missing
information were fully recovered for Site, Age, Schooling and Race, and partially recovered for Gender and Prior PrEP awareness.** Category
compased of “yellow and indigenous”
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Table 2. Participants charscteristics at enrolment by site location. PrEP Brasil-2015

Participant's characteristics Total L] L g Chi-Square
Overall a5t 180 (40.0%) 270 (B0%) =001
Sacio-demographics”

Age Q.02
18-24 years 113 58 (32.2%) 55 [20.4%])

215-35 years 14 TE |42.2%) 138 [51.1%]

35 years 123 46 |25.6%) 7 [28.5%]

ColowrfRace <001
White 243 60 {33.5%) 183 [68.8%)

Black 57 41 |22.9%) 1E (E.0%])

Mixed Race 145 T8 (43.6%) E7 [25.2%]

Schooling =001
=12 years 115 81 (45.0%) 34 [12.6%]

=12 years 335 99 |55.0%) 236 [B7.4%])

Gender =001
Male 425 161 (E5.4%) IG5 [97.8%]

Trans wamen 15 19 {10u6%) B (2.2%]

Houwsing situation =0.01
Rent or own housing 289 98 |55.7%) 151 [71.5%]

Other {live with friends/Family, live in public housing) 154 TE (44.3%) 76 [2B.5%]

Steady partner 0.51
Yex 154 105 (5B 3%) 148 [55.2%]

Mo 156 75 |41.7%) 121 [44.B%]

Sexual behaviowr in last 3 months

Had sex with client 0.63
Yex 7 12 [6.7%] 15 [5.6%]

Mo 423 168 (23.3%) 255 [94.4%]

Unprotected receptive anal intercourse 0.28
Yex 01 BE [47.8%] 115 [42.5%]

No 49 54 [52.2%) 155 [57.4%]

Sex with HIV-positive partners 011
Yes 223 BO |46.5%] 143 [54.4%)

No 12 52 {53.5%] 120 [45.65%]

Median Number of male partners [IQR) 3110 3 (1-10) 4 (1-10) o2zt
Sexual role with male partners 0.29
Insertive 112 41 (23.0%) 1 [26.6%]

Receptive 449 16 (5.0%) 13 [12.4%]

Both B4 121 |GB.0%) 163 [61.0%)

Substance use and mental health

Binge drinking 051
ez 266 107 [55.4%) 159 [58.5%])

Mo 1B4 T3 |4063%) 111 [41.1%]

Anvy illicit drug wse in past 3 months o.os
s 134 44 [24.7%) 50 [33.5%]

Mo 313 134 {75.3%) 179 [66.5%])

Marijuana 0.19
Yoz 128 45 (25.0%] BX [30.7%]

No 322 135 |75.0%) 187 [65.3%])

Stimulants [cocaine, crack, amphetamines) o
Yes B2 16 (B.9%] 46 [17.0%)
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Table 2. |Continued)

Participant's characteristics Total Ri ip Chi-Square
Mo 388 164 (91.1%) 224 [83.0%)

Hallucinogens [solvents, L5D, ketamine) 0.45
Yes 38 13 (7.1%) 15 [5.3%]

Mo 412 167 (92.8%) 245 [90.7%]

Tranguilizers 0.44
Yes ki 10 (5.6%) 0 (7.4%)

Mo 420 170 |94.4%) 250 [92.6%]

Erectile dysfunction drugs 0.0
Yes 51 15 [E.3%) 36 [13.3%)

Mo 3549 165 (91.7%) 234 [86. 7%

Depression PHO score 0.62
PHO-2 score = 3 7 12 (B.7%) 15 [5.6%)

PHO2 score < 3 422 167 (93.3%) 255 [94.4%)]

STD diagnosis 0.87
Yes ] 35 (15.7%) 54 [20.3%)

Mo 355 143 |B0.3%) 212 [79.7%)

Active/recent syphilis* 0.84
Yes 43 17 (506%) 6 (5.8%)

Mo 4am 161 (90.4%) 240 [90.2%]

Chlamydia 0.os
Yes 36 9 (5.1%) 27 [10.2%)

Mo 408 165 |94.9%) 235 [89.8%)

Gonorrhoea 033
Yes 2 11 (6.2%) 11 (4.1%)

Mo 422 167 (93.8%) 255 [95.5%)

Rizk perception

Number of HIV tests in 12 months prior indusion =0.010
0 16 52 (32.7%) 24 [10.4%)

1-3 135 91 |37.2%) 144 [62.3%)

=3 ] 16 {10u1%) B3 [27.3%)

PEP in 12 months prior indusion 0.34
Yes 51 33 (20.9%) 58 [25.0%)

Mo 99 125 (7o.1%) 174 [75.0%]

Any Gl symptoms? ool
Yes 178 40 (24.1%) 138 [53.5%]

Mo 246 126 [75.9%) 120 [46.5%]

TGW= Transgender women, STD =Sexually trarsmitted diseases | Bl= Ko de Janeiro, SP= 5830 Paule, PHO= Patient Health Questionnaire, Gl=
Gastraintestinal. PEP = Post exposure prophylass. There was missing information for: Mousing situation (n = 7), Sexual role with male
(m= 5], Any illicit drug use in last 3 months (v = 3), 5TOs (= 6), Number of HIV tests in 12 months prior inclusion [n = 60), PEP in 12 months
prior indusion [n = 60). § individuals who reported yellow/findigenous are not included in this table. Eﬁndn-dzrrwphin, except “Housing
sitisation”, were assessed at pre-screening visit. Syphilis was amsessed at screening wisit and Gl symptams, at week 4. All other variables are

from enrolment visit. *Kruskal-Wallis Test.

model schooling was the strongest predictor of the drug
lewel: participants with =12 years had 1.9 times the odds
of a higher versus lower drug level than participants with
<12 years of schooling. Finally, condomless receptive anal
intercourse im the prior 3 months was also associated
with higher drug levels [a0OR = 1.78; 95% Cl: 1.08-2.94).

Overall, 42% (1787424} of the participants reported gas-
trolntestinal symptoms at the week 4 visit. None of these
symptoms were assoclated with drug levels [Figure 2).

of the 25 enrolled TGW, 15 [60.0%) reported current
haorrmone use, mosthy oral and/or intramuscular comisned
contraceptives (11f15, 73.3%). MNotably, only 4 of them
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were using regimens in accordance to TGW specific hor-
mone therapy recommendations [29-31). Logistic and lin-
ear unadjusted regression models showed that hormone
use was not assoclated with higher TFV-DP level or with
TFV-DP drug concentration.

Discussion

PrEP Brasil is the first demonstration project for PrEP naive
MSM and TGW in Latin America and as such, provides a
better approximation of what real-world clinical PrEP deliv-
ery might lock like in Brazil and perhaps other settings in
the reglen. Our results show that interest in PrEP was high,
with 60.9% of PrEP uptake. Moreover, even with limited
advertising and no outreach, there were a significant num-
ber of self-referrals to the study reflecting demand In the
commmunity. Eligible but not enrolled individuals were
younger, had lower HIV risk perception (also evidenced by
their lower rates of previous HIV testing) and had lower
PrEP awareness. Efforts to Increase HIV risk perception and
PrEP awareness are critically needed, especially among
younger M5SM, as they currently account for nearly 40%
of the AIDS cases In the country, with Increases of 41 3%
{aged 15-19 years) and 25.1% (aged 20-24 years) observed
from 2004 to 2015 [17)].

Motwithstanding, 25.1% of the enrolled participants were
18-24 wears old, which is higher than in the US PrEP
demonstration study and in the San Francisco Kalser PrEp
cohort [26,32). Enrolment of TGW (5.3%), although small,
was higher than reported in other studies [26,32]. This is
likely related to the concerted and targeted efforts to
provide peer education on PréP to the TGW community in
Rio de laneiro, where the majority of TGW were enrclled.
Such activities can play a major role on expanding access to
PrEP for TGW. Moreover, in our study, the majority of
enfolled particpants were self-referred which is higher
than in the US Demonstration project (26). This may be

and dirug lewel at week-4 after logistic ordinal modefling.

accounted by the different regulatory environment, since
PrEP was not available in Brazil during the study timeframe.

The high prevalence [0.4%) of HIV acute Infection, which
Is similar but not quite as high as that reported in the iPrEx
study [33], suggests that M5M at high risk for HIV acguisi-
thon are interested in PrEP. Indeed, PrEP programs stand as
a unique opportunity to identify both individuals with
undiagnosed acutefearly HIV infection who would benefit
from immediate antiretroviral therapy (ART) Initiation and
at risk for HIV acquisition who would benefit from BrEP.
PrEP Brasil participants were younger compared to MSM
HIW/AIDS cases reported in RJ and 5P, suggesting that MM
enrolled in the study were close to the average age of
seroconversion. They were also more educated than the
Brazilian general population [34] and the MSM population
diagnosed with HIV/AIDS [17] from the same citles. Our
results show that roughly 30 and &0% of the enrolled
participants reported substance use and binge drinking
during the prior 3 months, which Is also substantially higher
than im the Brazillan general population [35,38]. Likely,
heawy alcohol and ilicit drug use are major drivers of HIV
transmission among MSM in our setting as has been shown
to be the case elsewhere [37-41]. Furthermore, the high
frequences of condomless receptive anal sex and 5TDs
among the enrolled participants corroborates that those
Interested in PrEP are at high risk for HW acguisition.

The present study used intraerythrocytic drug levels
rmeasured in DBS to evaluate TOF-based adherence over a
1-2-month horizon [24]. 1t i an objective blomarker for
cumulative adherence, and we were able to perform this
assessment for the wast majority of the enrolled cohort
[94.2%). Early adherence (at week 4) has been shown to
be highly predictive of PréP persistence [5,11], highlighting
the importance of early assessment and adherence sup-
port. At week 4, 94.1% (399/424) participants had D85
TFV-DPF comcentration In the protective range [consistent
with 22 pills per week), and for 78% participants DBS TFV-
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OF concentrations were in the highly protective range
(=700 fmolfpunch, consktent with 24 pills per week),
which = estimated to provide of 96-100% protection
[2.8]. These drug levels are much higher than these from
Brazilian participating sites in IPrEx OLE [11]. Higher lawvels
of adherence in demonstration projects when compared to
clinkcal trials are not uncommon and are partially explained
by differing motivations to participate in studies. It may
also be related to the growing awareness of PrEP effective-
ness in the community [18]. These results are reassuring
and provide evidence on the feasibility of PrEP Implemen-
tation In Brazil.

Bloreover, as observed in other clinical trials and demon-
strathon projects, drug levels were higher among those at
higher risk of HWV acquisitien [1,5,42] reinforcing PrEP's
likely impact and cost-effectiveness. Motably, in our study
population, younger age was not assoclated with lower
drug levels, as opposed to IPrEx OLE findimgs [11]. Despite
the high frequency of Gl symptoms reported, results
showed they have no assoclatbon with adherence. Also, in
agreement with findings from other PrEP demonstration
studies nelther llicit substance wse or binge drinking were
assoclated with TFY-DP levels [2,5] suggesting that these
individuals should not be excluded from receiving PrEP due
to concerns about non-adherence.

Ower 90% of the enrolled TGW showed protective drug
concentration levels, with 72.7% achieving highly protective
levels. Of note, drug levels between TGW and MSM were
not different (o = 0.47). Drug levels were not different
among those using hormones suggesting that drug interac-
tions may not play a major role, but the small sample of
TGW may hawve Bmited the analysis’ power to detect an
assoclation between use of hormone and drug levels. TGW
represent a smaller population tham M5M, and have the
highest rates of HIV infection worldwide [15] including in
Brazil [14,43]. Yet, few TGW have participated in PrEP
studies globally [44]. TGW need immediate access to HIV
prevention tools, Including PrEP, in order to effectively
address their devastating HIV burden. Most importanthy,
BrEP demonstration studies tallored to this population are
urgently needed.

The present study has strengths and limitations that
should be acknowledged. A major strength was the assess-
ment of drug levels in almost all participants thus providing
robust evidence of early adherence. This measure repre-
sents cumulative dosing behaviour rather than only recent
dosing behaviour, such as that obtained from plasma test-
Ing. The weeak 4 sampling was prior to attalinment of steady-
state for TFV-DP, so the levels were used to estimate steady
state, for Interpretation purposes. PrEP persistence [16]
was not evaluated in this study and will be reported later
upon study completion. Mevertheless, PrEP Brasil participat-
ing sites are referral centres highly motivated and well
regarded by the community. As such, the high PrE® uptake
and/for adherence observed in PreP Brasll may not be gen-
eralizable to other clinical settings. Moreower, our sample
was mostly white and highly educated, not reflecting the
general population from the cities where the study was
conducted; having sald that, it Is worth noting that the

Brazilian HIVADS epidemic remains mostly restricted to
large cities, in particular to the two cities where the study
was conducted, suggesting appropriateness of the chosen
population. Also, the fact that cur sample was not prob-
abllistic may hinder statictical peneralizability but do pro-
vide stromg evidence on the reported assoclatbons [45]).
Although our study enrclled more TGW than most other
demonstration projects, they were underrepresented in the
sample and mostly enrolled at one of the participating sites.
Finally, the fact that our study was Implemented at sites
that are part of the Brazilian Unified Health Systemn, where
the large majority of the Brazilian population will access
PrEP when it bacomes avallzble in the country, ks another
noteworthy stremgth.

Conclusions

Im conclusion, our results show that PrEP for high-risk MM
and TGW can be successfully delivered in the context of the
Brazilian Public Health System. The high proportion of par-
ticlpants achleving protective drug levels s encouraging.
Moreawver, high PrEP early adherence suggests that PrEP
use may be an effective strategy to reduce HIV infection
among MSM In our setting. Indeed, modelling studies
addressing high-risk MSM In high-income settings as well
as In Brazil have shown that PrEF Is cost-effective in popu-
latbons at high rsk particulary when Pre® efficacy is high
[46,47]. Mevertheless, our results suggest that for such
benefits to be achieved, strategles to increase risk percep-
tion and PrEP awareness among the younger and less
educated are needed.
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4 CONCLUSOES

1. A maior parte dos HSH e Trans acessados (61,3%) tinha conhecimento sobre
PrEP anterior a sua participacdo no estudo e a grande maioria (82,1%) se

interessou em utilizar PrEP se disponivel no SUS;

2. A maior parte dos participantes relataram interesse em utilizar outros métodos de
prevencdo, com excecdo da circuncisao. Esse resultado é promissor para a

incorporagéo da PrEP em um contexto da preven¢do combinada;

3. A maior parte dos individuos elegiveis para PrEP decidiu efetivamente fazer

uso dessa medida de prevengdo (60,9%);

4. A taxa de adesdo precoce foi alta, apesar de 42% terem apresentado sintomas
gastrointestinais, referentes a sindrome de inicio da PrEP. A maior parte dos
que decidiram utilizar PrEP apresentaram niveis protetores de droga na
semana 4 do estudo (94,1%), com 78% atingido niveis altamente protetores,

consistentes com o uso de 4 ou mais comprimidos de TDF/FTC por semana.

5. As préticas sexuais de maior risco para 0 HIV se mostraram associadas ao
interesse em usar PrEP assim como as altas taxas de adesdo, apontando para
uma alta efetividade da PrEP se direcionada para popula¢Ges sob maior risco e,
consequentemente, para uma relagéo custo beneficio favoravel a sua

incorporagdo ao SUS;
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6. A importancia da escolaridade no contexto da PrEP se evidencia por sua
associagdo com o conhecimento prévio sobre PrEP, a decisdo de fazer uso dessa
medida e ao nivel de adesdo a PrEP, com a maior escolaridade sempre

associado a melhores resultados;

7. A idade mais jovem se mostrou associada a um menor conhecimento e
deciséo de ndo utilizar PrEP mesmo quando elegivel para tal, indicando uma

maior vulnerabilidade ao HIV desse segmento populacional,

8. A prevaléncia de doencas sexualmente transmissiveis (20%) foi alta. O mesmo
foi visto em relacdo ao relato de uso de substancias ilicitas (30%) e 0 uso
abusivo de alcool (60%), que foram superiores a da populagdo em geral,

corroborando com a alta vulnerabilidade ao HIV da populagéo acessada.
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5 RECOMENDACOES E DESDOBRAMENTOS

1. Nossos resultados apontam para a necessidade de desenvolver estratégias de
informacéo e educacédo sobre PrEP direcionadas para a populacdo mais jovem e

menos educada, na qual a epidemia avanga mais rapidamente;

2. A alta prevaléncia de doencas sexualmente transmissiveis verificada entre 0s
individuos que decidiram utilizar PrEP indica que os programs de PrEP podem
ser uma 6tima oportunidade para diagnostico e tratamento dessas doencas que,
em grande parte sdo assintomaticas, e que aumentam o risco de aquisi¢cdo e

transmisséo do HIV;

3. A alta prevaléncia do uso de drogas ilicitas e abuso de alcool entre os individuos
que decidiram utilizar PrEP, indica que programas de PrEP devem estar
preparados para identificar esses problemas e ter um sistema de referéncia para

tratamento estabelecido na rede de saude;

4. Os programas de PrEP oferecem excelente oportunidade para o diagnéstico e
tratamento da infeccdo pelo HIV na sua fase aguda, na qual o potencial de

transmissdo é maior;

5. O pequeno numero de participantes Trans indica a necessidade de desenvolver
estratégias para aumentar a participacao dessa populacdo em estudos de
demonstracdo, uma vez que, apesar de ser globalmente a populagdo mais
afetada pela epidemia de HIV/AIDS, dados sobre a efetividade da PrEP nessa

populagéo séo praticamente inexistentes;
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DADOS DO PARECER

Mimero do Parecer: 1.530.763

Apresentagdo do Projeto:

A epidemia de HIV no Brasil encontra-se concentrada na populagio de homens que fazem sexo com
homens {14,2%), dado constatade quando compara-se tal valor a populacdo em geral (D,6%). A
discrepancia desses nimeros faz emergir a necessidade de medidas de prevengdo e promogio de salde
para o controle da epidemia. Dados obtidos no estudo iPrEx (Quimioprofilaxia da Prevencao do HIV em HSH
e mulheras transexuais) em 2010 demonstraram uma eficacia de 44 % com o uso de antirretrovirais
(Truvada®) para prevengio de HIV entre HSH, mulheres transexuais @ travestis. A aprovacio pelo FDA em
2012 do uso da medicagdo Truvada® como profilaxia, o consenso do CDC de 2012, que ofenta o uso de
profilaxia pré-exposicio ao HIV e a recomendacio da OMS de que os paises deveriam desenvolver projetos
lecais de implementagio de PrEP, fundamentaram o desenvalvimento do protocolo PrEP Brasil. O PrEP
Brasil & um estudo demonstrative de Implementacdo da Profilaxia Pré-Exposicio ao HIV para HSH e
Mulheres Transaxuais (TRANS), conduzido em lrés cenlros brasileiros, localizados nas cidades do Rio de
Janeire & S350 Paulo. Para que o uso da PrEP seja implementade no pais, & necassirio que o
conhecimenio, a aceitabilidade, seguranca e viabilidade na populagio-alve sajam avaliadas. Esle presente
estudo tem como objetivo descrever o conhecimento, aceilabilidade e a ades3o a PrEP enfre os volunlarios
que participaram do Protocolo PrEP Brasil enfre as fase de pré-triagam,
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triagermn, inclusdo & semana 4 do estudo. Os objelivos serdo alcangados alravés da andlise dos dados
coletados nessas visitas e eriticados no estudo PrEP Brasil. Na fase de pré-friagem do PrEP Brasil foram
entrevistados 1250 HSH e TRANS e 450 foram incluidos no estudo para receber PrEP. Espera-se que o3
resultados sirvam da subsidio para a implementacio do uso de PrEP no Brasil e que sejam publicados na
forma de dois artigos cientificos em revistas indexadas. Metodalogia Proposta: Desenbo do Estudo PrEP
Brasil (NCTO1889611), ¢ um estude da 48 semanas, multicéntrico, aberto, demonstrative de PrEP, com o
objetive de avaliar conhecimento, aceitabilidade, seguranga e viabilidade de implementar esta nova
tecnaologia de prevencdo no Sistema Unico de Saode do Brasil, para HSH e TRANS com alto risco para
aquisicio do HIV. O estudo foi conduzido em 3 cantros brasileiros: Fundagdo Oswaldo Cruz (Fiocruz) no Rio
de Janeiro, Universidade de S&o Paulo {USP) e Centro de Referéncia e Tratamento (CRT), ambos em Sao
Paulo. O presente estudo sera realizado utilizando os dados coletados nas visitas de pré-triagam, triagem,
inclusdo e semana 4 do protecolo PrEP Brasil. Uma amosira de conveniéncia de 1.254 individuos
HSHITRANS foi acessada para a pré-friagem do protocolo PrEP Brasil no periodo de 01 de abril a 28 de
julho de 2015, Destes, 450 individuos foram incluidos no estudo para receber PrEP e acompanhados até 01
de setembro de 2015 (semana 4). Critério de Inclusdo: Ser HSH ou TRANS, HIV negativo, com alto risco
para infecgdo pelo HIV. Foram considerados critérios de allo risco para aquisigio do HIV, nesta projeto,
qualguer um dos relatos: 1- Sexo anal desprotegido com 2 ou mais parceiros nos ltimas 12 meses; 2- Dois
ou mais episodios de sexo anal com parceiro sabidamente HIV posilive nos dltimos 12 meses: 3-
Diagndstico de DST — sifilis, gonormaia retal ou clamidia ratal — nos Gllimes 12 meses. Crildrio de Exclusia: 1
- Resultado reagente para HbsAg: 2- Sorologia reagente para o HIV: 3- Clearance de cretinina 80 mlfmin ou
proteindria 1 eruz; 4- Qualquer condigio médica severa; 5- Uso de antirrefrovirais, inferferon ou interleucina;
6- Mo residir no Eslado que o estudo estd sendo conduzide ou ndo ser capaz de formecer informacdes para
contale. Para conhecimento e aceitabilidade em usar PrEP serdo analisadas as porcentagans e modelos de
regrassao logistica serdo usados para explorar e quantificar os fatores associados. Varidveis com p-valor <
0.1 na analise bivariada serdo incluidos no modelo ajustado inicial. Mo modelo ajustado final serdo incluidas
as varidveis que permanecerem no limite de significancia de 5% assim como varidveis de confusdo, que
madificaram o odds ratio de qualguer varidvel remanescenie em mais que 10%. A adesdo serd analisada a
partir dos preditores de niveis de droga que serdo acessados usando modelo de regressao logistica ordinal.
Apenas varidveis estatisticamente significantes a 5% no modelo ndo ajustado serdo incluidos no modelo
multivariado. Desfecho Primario: Determinar a medida do conhecimento ¢ aceitabilidade ao uso da
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PrEP a partir de niveis percentuais em relagio a populagio acessada na fase da pre triagem do estudo.
Descrever as caracleristicas sociodemoaraficas e o comportamento sexual da populacdo incluida no estudo
@& analisar o5 niveis séricos de tenofovir @ entricitabina nos participantes que realizaram a visila da semana 4
do estudo.

Objetive da Pesquisa:

Avaliar conhecimento @ aceitabilidade ao uso de PrEP para prevencio da infeccdo pala HIV na populagdo
acessada na fase de pl'& triagarn do pmlumln PrEP Brasil. Avaliar as caracteristicas sncindmn-graf-cas &
cmpnﬂamanﬁ: saxual da pnpulad;an incluida no pl‘i:u&lﬂ assim como sua ades3o a PrEP, afravés da
dusagam dos niveis séricos de tenofovir @ emtricitabina, na visita de samana 4 do Protocolo PrEP Brasil.

Avaliagdo dos Riscos e Beneficios:

Adequados. Segundo o pesquisador: “Riscos: Nio existem riscos previstos para esta analise. Beneficios:
Participantes do estudo poderd3o se beneficiar dos seguintes procedimentos: Aconselhamento sobre
reducio de riscos FTCITDF gratuitos para profilaxia pré-exposicdo por até um ano Acompanhamento clinico
e laboratorial gratuitos, incluindo teste de hepatite B. O parficipanta podera apreciar a oportunidade de
confribuir para o conhecimento no campo de prevengdo do HIV.".

Comentarios e Consideragies sobre a Pesquisa:

A pesquisa & extremamente relevante. Os resultados dessa avaliagio, como apontado no projeto
encaminhado para parecer élico por esse comité, serdo de fundamental importancia para o eventual
implementagio da Profilaxia Pré-Exposicdo ao HIV para HSH & Mulheres Transexuais (TRANS) no Brasil.

Consideragdes sobre os Termos de apresentacio obrigataria:

Por tratar-se de um estudo com dados secundarios, onginanos de estude aprovado por este CEP sob CAAE
08405912.9.1001.5262, Esludo PrEP Brasil (NCTO12896811), foi apresentado Terme de compromisso e
¢ an f i denoeialidade {d e ¢ u ment o
TERMO_DE_COMPROMISSO_confidencialidade_RESPONSABILIDADE doc), segundo modelo sugerido
por esse CEP e pedido de dispensa de TCLE.

Recomendacdes:

MNanhuma.

Conclusdes ou Pendéncias e Lista de Inadequagdes:
Por entendermes que nenhuma garantia do parlicipante do estudo foi diminuida em qualquer
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parte do protocolo ora avaliade, indicamos a aprovagio da condugdio da pesquisa com a previsdio de
produgfo de relatirios anuais (parciais ou final), de acorde com a Res. CNS n.o, 465/12,

Considerages Finals a critério do CEP:

Este parecer foi elaborade baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Situagao
Informagtes Basicas| PBE_INFORMAGOES BASICAS DO_P | 01/04/2016 Acsito
do Projeto ROJETO B85380 ndf 11:08.22
Projeto Detalhado /| Projeto_14_mar_16.docx 01/04/2016 |Tania Krstic Aceilo
Brochura 11:08:54
| Investigador
Cutros TERMO_DE_COMPROMISSC _confiden] 01/04/2016 | Tania Krstic Aceilo

cialidade RESPONSABILIDADE.doc 11:07:08
Folha de Roslo FR_assinada.pdf 017042016 | Tania Krslic Aceito
11:06:12
Situacio do Parecer:
Aprovado
Neceassita Apreciagio da CONEP:
Nao

RIO DE JANEIRQO, 09 da Maio de 2016

£, . fi::ﬁr: ~m‘£ﬁ£{?ﬁj@mp
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Anexo 11

E-mail de confirmacao de aceite da publicacéo do primeiro artigo

2016-

Online First: your article is published 08-20

Congratulations

Dear Brenda Hoagland,
We are pleased to inform you that your article has just been published:

Title

Awareness and Willingness to Use Pre-exposure Prophylaxis (PrEP) M AIDS and
Among Men Who Have Sex with Men and Transgender Women in Brazil Behavior
Journal

AIDS and Behavior, (), 1-10

DOl
10.1007/s10461-016-1516-5

Your article is available as 'Online First':
http://link.springer.com/article/10.1007/s10461-016-1516-
5
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Anexo 111

E-mail de confirmacao de aceite da publicacdo do segundo artigo

Dear Brenda Hoagland,

We are pleased to inform you that your article "High pre-exposure

prophylaxis uptake and early adherence among men who have sex with men and
transgender women at risk for HIV Infection: the PrEP Brasil demonstration
project" is now published in Journal of the International AIDS Society. You

can find your article online by following this link:

http://www.jiasociety.org

We remind you that your article is published Open Access and under a
Creative Commons License. We encourage you to share this link with
colleagues and others who might be interested in reading it. They are
welcome to download the PDF and further share it. We thank you for choosing
Journal of the International AIDS Society as your publishing outlet and look
forward to working with you in the future.

Please observe that you can continue to login to the website and check
number of full text views on your paper - click on Author in User Home and
Archive.

You will also be able to see a RefBacks section displaying any incoming
links from external web sites such as blogs, news sites, or other articles
that link directly to your articles. Each RefBack can be edited: it can be
ignored, deleted, or published, in which case it appears publicly at the end
of your published article on the web site.

Warm regards,
The JIAS Team

Journal of the International AIDS Society

Avenue de France 23 | CH-1202 Geneva | Switzerland
Tel: +41 22 7100 812 | Fax: +41 22 7100 899

Email: editorial@jiasociety.org

Website: http://www.jiasociety.org

Follow the Journal of the International AIDS Society online: Facebook
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