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RESUMO

Introducio: Estima-se que 5-10 milhdes de pessoas estejam infectadas pelo Virus linfotropico
de células T humanas tipo 1 (HTLV-1) no mundo. A prevaléncia da infec¢do ¢ maior em
mulheres e a relacdo sexual tem sido descrita como uma importante via de transmissdo. A
presenca do HTLV-1 no ambiente cérvico-vaginal desencadeia uma resposta imunoldgica local,
e em algumas mulheres, pode levar a uma menor lubrificagcdo vaginal. A alteracdo do ambiente
vaginal induzida pela infec¢ao do HTLV-1 pode aumentar a suscetibilidade a outras infecgdes
sexualmente transmissiveis, como o papilomavirus humano (HPV). Objetivos: Avaliar a carga
proviral (CPV) do HTLV-1 no fluido vaginal e caracterizar a infec¢do cérvico- vaginal por HPV
em mulheres vivendo com HTLV-1. Métodos: Trata-se de um estudo de corte transversal.
Através de atendimentos consecutivos em um centro multidisciplinar para pacientes com HTLV
em Salvador, Bahia, Brasil, mulheres infectadas pelo HTLV-1 e mulheres ndo infectadas
(acompanhantes ou familiares das pacientes), foram atendidas em consultas clinicas e
submetidas a puncdo venosa para coleta de sangue, além de exames ginecologicos para
obtencdo de amostras de fluido vaginal que foram coletadas com swabs estéreis da ectocérvice,
endocérvice e paredes vaginais. A CPV do HTLV-1 foi quantificada pela rea¢do em cadeia da
polimerase quantitativa em tempo real (RT-qPCR) e expressa como o numero de copias de
células do HTLV-1/10° em amostras de sangue e fluido vaginal. O diagnéstico do HPV foi
realizado por reacao em cadeia da polimerase (PCR) utilizando primers para amplificar um
fragmento de DNA da regido L1 do genoma viral. Todas as amostras positivas para PCR de
HPV foram submetidas ao sequenciamento de nova geragdao (NGS) por meio da plataforma
[llumina e ao método de Sanger. A microscopia optica foi utilizada para avaliar a citopatologia
cérvico-vaginal e a microbiota vaginal. Resultados: A CPV vaginal do HTLV-1 foi avaliada
em 56 mulheres infectadas pelo HTLV-1 (43 assintomaticas e 13 com diagnoéstico de mielopatia
associada ao HTLV-1/paraparesia espastica tropical (HAM/TSP). A CPV foi menor no fluido
vaginal [mediana: 451,9 cépias/10° células (1IQ: 0 - 2,490)] quando comparada as células
mononucleares do sangue periférico (PBMCs) [mediana: 23,264 copias/10° células (IIQ: 6,776
—60,036)] (p <0,0001). Observou-se que a CPV no fluido vaginal se correlaciona diretamente
com a CPV nas PBMCs (r = 0,37, p = 0,006). A CPV foi detectada no fluido vaginal de 24 de
43 (55,8%) mulheres assintomaticas em comparagdo com 12 de 13 (92,3%) pacientes com
HAM/TSP, p = 0,02. As analises citopatologicas nao revelaram diferengas entre mulheres com
CPV detectavel ou indetectavel. Outro grupo de 155 mulheres (79 infectadas pelo HTLV-1 e 76
nao infectadas) foi avaliado para a caracterizacdo do HPV em fluido cérvico-vaginal. A PCR
para HPV revelou 23 amostras positivas, 15 em mulheres infectadas pelo HTLV-1 (19%) e 8
em nao infectadas (10,5%) (p = 0,13). Foram identificados vinte e trés tipos de HPV nos grupos
estudados, apenas trés tipos (31, 54 e 58) foram detectados em ambos. Observou-se uma
distribuicao percentual equilibrada desses tipos de HPV, com excegao do tipo 58 de alto risco,
que estava presente em 38,1% das mulheres infectadas pelo HTLV-1. 61,9% das mulheres
infectadas pelo HTLV-1 apresentaram um ou mais tipos de HPV de provavel ou efetivo alto
risco oncogénico em suas andlises. Nas mulheres ndo infectadas, essa proporcao foi de 44,44%.
Nao foram encontradas diferengas significativas em relacdo aos achados citopatoldgicos.
Conclusio: A CPV do HTLV-1 ¢ detectavel no fluido vaginal e se correlaciona diretamente
com a do sangue periférico. As mulheres infectadas pelo HTLV-1 tém uma maior frequéncia do
HPV do tipo 58 de alto risco. Mais estudos sdo necessarios para determinar se a presenca do
HTLV-1 no ambiente vaginal influencia o curso da infecg¢ao pelo HPV e o desenvolvimento do
cancer cervical.

Palavras-chave: HTLV-1. Carga proviral. HPV. Cancer cervical



ABSTRACT

Introduction: It is estimated that 5-10 million people are infected with Human T-lymphotropic
virus type 1 (HTLV-1) worldwide. The prevalence of infection is higher in women and sexual
intercourse has been described as an important route of transmission. The presence of HTLV-
1 in the cervicovaginal environment triggers a local immunological response, and in some
women, it can lead to less vaginal lubrication. The alteration of the vaginal environment induced
by HTLV-1 infection may increase susceptibility to other sexually transmitted infections, such
as human papillomavirus (HPV). Objective: To evaluate the proviral load (PVL) of HTLV-1
in vaginal fluid and characterize cervicovaginal HPV infection in women living with HTLV-1.
Methods: This is a cross-sectional study. Through consecutive care at a multidisciplinary
center for patients with HTLV in Salvador, Bahia, Brazil, women infected with HTLV-1 and
uninfected women (companions or family members of the patients) were seen in clinical
consultations and underwent venipuncture to collect blood, in addition to gynecological
examinations to obtain samples of vaginal fluid that were collected with sterile swabs from the
ectocervix, endocervix and vaginal walls. PVL of HTLV-1 was quantified using real-time
quantitative polymerase chain reaction (RT-gPCR) and expressed as the number of copies of
HTLV-1/10°8 cells in blood and vaginal fluid samples. HPV diagnosis was performed by
polymerase chain reaction (PCR) using primers to amplify a DNA fragment from the L1 region
of the viral genome. All HPV PCR-positive samples were subjected to next-generation
sequencing (NGS) using the Illumina platform and to Sanger sequencing. Light microscopy
was used to evaluate cervicovaginal cytopathology and vaginal microbiota. Results: HTLV-1
vaginal PVL was assessed in 56 HTLV-1-infected women (43 asymptomatic and 13 diagnosed
with HTLV-1-associated myelopathy/tropical spastic paraparesis (HAM/TSP). PVL was lower
in vaginal fluid [median: 451,9 copies/10° cells (IQR: 0 — 2.490)] than in peripheral blood
mononuclear cells (PBMCs) [median: 23.264 copies/10° cells (IQR: 6.776 - 60.036)] (p <
0.0001). PVL in vaginal fluid was observed to directly correlate with PVL in PBMCs (r = 0.37,
p = 0.006). PVL was detected in the vaginal fluid of 24 of 43 (55.8%) asymptomatic women
compared with 12 of 13 (92.3%) patients with HAM/TSP, p = 0.02. Cytopathological analyzes
revealed no differences between women with detectable or undetectable PVVL. Another group
of 155 women (79 HTLV-1-infected and 76 uninfected) was evaluated for the characterization
of HPV in cervicovaginal fluid. HPV PCR revealed 23 positive samples, 15 in women infected
by HTLV-1 (19%) and 8 in uninfected women (10.5%) (p = 0.13). Twenty-three types of HPV
were identified in the groups studied, only three types (31, 54 and 58) were detected in both. A
balanced percentage distribution of these HPV types was observed, with the exception of high-
risk type 58, which was present in 38.1% of HTLV-1-infected women. 61.9% of women
infected with HTLV-1 had a high-risk type or a probable high-risk type in their analyses. In
uninfected women, this proportion was 44.44%. No significant differences were found in
relation to cytopathological findings. Conclusion: HTLV-1 PVL is detectable in vaginal fluid
and directly correlates with that in peripheral blood. Women infected with HTLV-1 have a
higher frequency of high-risk HPV type 58. Further studies are needed to determine whether
the presence of HTLV-1 in the vaginal environment influences the course of HPV infection and
the development of cervical cancer.

Keywords: HTLV-1. Proviral load. HPV. Cervical cancer
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1 INTRODUCAO

Estima-se que 5-10 milhdes de pessoas estejam infectadas pelo Virus Linfotropico de
Células T Humanas tipo 1 (HTLV-1) no mundo. O virus esta presente em diferentes regides no
Brasil com prevaléncias variando de acordo com a regido geografica, totalizando em torno de
800 mil portadores no pais ). A Bahia é um dos estados com maior prevaléncia do HTLV-1
com cerca de 130 mil pessoas infectadas ®. Em Salvador, a frequéncia da infec¢io na populacio
geral ¢ de 1,8%, variando de 1,2% no sexo masculino a 2,0% no sexo feminino. Com maior
prevaléncia em mulheres, o virus atinge 10% daquelas com idade acima dos 50 anos ). A
transmissdo do HTLV-1 ocorre através da via horizontal (contato sexual, transfusdo de sangue,
compartilhamento de seringas e materiais perfurocortantes contaminados) e pela via vertical
(amamentacdo, transmissdo transplacentdria ou durante o parto) ***. Um estudo de base
populacional indicou que a transmissdao sexual entre adultos € a principal via de infec¢do na
populacio geral de Salvador ©).

O HTLV-1 se integra ao genoma da célula na forma de um provirus. As células T
infectadas produzem poucas particulas virais livres; portanto, a quantificagdo do virus integrado
(provirus) é expressa como carga proviral (CPV) ). Apesar de se manter estavel, a carga
proviral varia consideravelmente entre individuos, sendo um importante preditor de doencas
associadas ao HTLV-1. E classificada como um fator de risco para o desenvolvimento da
Mielopatia Associada ao HTLV-1/Paraparesia Espastica Tropical (HAM/TSP), além de ser
frequentemente avaliada em pacientes com a Leucemia/ Linfoma de células T do Adulto
(ATLL), doengas que costumam apresentar niveis elevados &1V, A presenga do HTLV-1 foi
detectada no sémen e nas secrecdes cérvico-vaginais de pessoas vivendo com o HTLV
(PVHTLV) (213 Embora tenha sido relatada maior eficicia da transmissdo sexual de homem
para mulher, a transmissdo de mulher para homem também ocorre e, portanto, ndo deve ser
negligenciada '*'”, O HTLV-1 infecta principalmente linfécitos T CD4+, bem como linfécitos
T CD8+ em menor extensdo !®. Em geral, a propor¢do de linfocitos ¢ maior no liquido seminal
do que no fluido vaginal de individuos saudaveis 7, o que pode explicar em parte a maior
eficdcia da transmiss@o do HTLV-1 de homem para mulher. Estudos indicam que estas células
desempenham um papel importante no controle de infec¢des sexualmente transmissiveis (ISTs)
como o Papilomavirus humano (HPV). E possivel que a disfungdo relativa dos linfocitos T em
mulheres infectadas pelo HTLV-1 module a persisténcia da infecgdo pelo HPV (122,

O HPV ¢ a IST mais comum no mundo e esta diretamente associado ao cancer cervical

(2325 ym dos caAnceres mais prevalentes em varios paises, incluindo o Brasil ?®27). Estima-se
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que pelo menos 50% dos individuos sexualmente ativos entrem em contato com o HPV em
algum momento de suas vidas e que 80% das mulheres tenham esse contato até os 50 anos
(2829 Mais de 200 tipos diferentes de HPV foram identificados e alguns deles classificados
como de baixo ou alto risco para o cancer cervical ¢**". Quinze tipos foram classificados como
de alto risco oncogénico (16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68, 73 e 82), trés tipos
(26, 53 e 66) foram considerados de provavel alto risco, doze tipos (6, 11, 40, 42, 43, 44, 54,
61, 70, 72, 81 e 89) foram classificados como baixo risco, e trés tipos (34, 57 e 83) foram
associados com risco indeterminado ®?). Os tipos 16 e 18 do HPV sdo responsaveis por cerca
de 70% dos casos de cancer cervical invasivo. Os tipos 6 ¢ 11 do HPV, encontrados na maioria
das verrugas genitais e papilomas laringeos, ndo parecem representar um alto risco para o
desenvolvimento de doengas malignas, embora estejam presentes em uma pequena proporgao
de tumores invasivos ¢33,

Apesar da relevancia tematica, ndo ha consenso sobre os aspectos epidemioldgicos da
coinfec¢cdo HTLV-1/HPV nos poucos estudos que investigaram os efeitos desta associacdo viral
no ambiente cérvico-vaginal ©®3¥  Um estudo piloto com 90 mulheres mostrou maior
prevaléncia de HPV no grupo de pacientes infectadas pelo HTLV-1 ¢®. Outro estudo relatou
que a infec¢ao pelo HTLV-1 estava associada a infec¢cdo pelo HPV de alto risco, sendo o HPV16
o tipo mais comum ©”. Em contraste, outro estudo que avaliou a associagdo entre 24 tipos
especificos de HPV e a infec¢do pelo HTLV-1, encontrou associagdo em somente um tipo, o
HPV53, de provavel alto risco oncogénico ®¥. Nossos trabalhos anteriores evidenciaram que a
carga proviral do HTLV-1 ¢ detectavel no fluido vaginal e que a infecc¢do pelo virus induz uma
ativacdo imunoldgica local, caracterizada pela elevagdo das concentragdes de citocinas Thl,
Th2 e IL17. Observamos, também, que mulheres infectadas pelo HTLV-1 portadoras de
HAM/TSP apresentam diminui¢do da lubrificagdo vaginal em comparacdo com mulheres
assintomaticas e mulheres ndo infectadas. Esses achados nos permitiram investigar se um
ambiente vaginal mais inflamado e menos protegido pela lubrificagdo natural contra agentes
patogénicos externos podem aumentar a vulnerabilidade local de mulheres infectadas pelo
HTLV-1 a outras infec¢des sexualmente transmissiveis, como o HPV ¢%40),

Avaliar a presenca do HTLV-1 no fluido vaginal, bem como verificar se ha maior
suscetibilidade cérvico-vaginal das mulheres infectadas pelo HTLV-1 a infeccao pelo HPV
caracterizando os tipos de HPV encontrados de acordo ao seu risco oncogénico, podem auxiliar
na compreensao das possiveis alteragdes patoldgicas e inflamatorias associadas ao HTLV-1
neste ambiente, além de ser importante para elucidar aspectos relevantes da transmissao pela

via sexual e durante o parto.
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2 OBJETIVOS

2.1 Geral
Avaliar a carga proviral do HTLV-1 no fluido vaginal e caracterizar a infec¢ao cérvico- vaginal

por HPV em mulheres vivendo com HTLV-1.

2.2 Especificos

¢ Quantificar e correlacionar a carga proviral do HTLV-1 no fluido vaginal e nas células
mononucleares do sangue periférico (PBMCs);

e Comparar a carga proviral do HTLV-1 no fluido vaginal e em PBMCs de mulheres
assintomaticas e com HAM/TSP;

e Determinar a frequéncia da infec¢ao pelo HPV em mulheres infectadas e nao infectadas
pelo HTLV-1;

e Caracterizar os tipos de HPV encontrados de acordo ao seu risco oncogénico;

e Descrever os achados citopatologicos cérvico-vaginais da populacdo avaliada.
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3 REVISAO DA LITERATURA

3.1 Virus Linfotropico de Células T Humanas (HTLV)

O Virus Linfotropico de Células T Humanas do tipo 1 (HTLV-1) foi o primeiro
retrovirus humano identificado, a partir de amostras sanguineas coletadas de um paciente com
linfoma cutaneo de células T. Dois anos mais tarde, o HTLV tipo 2 (HTLV-2) também foi
identificado numa linhagem imortalizada de células T obtidas de um paciente com leucemia de
células pilosas “'*?). Em 2005, foram identificados o HTLV tipo 3 (HTLV-3) e o HTLV tipo 4
(HTLV-4) em populagdes do sul de Camardes, na Africa *®, entretanto, até o momento, esses
tipos ndo foram isolados fora da regido geografica citada e ndo foram relacionados a doencas
(4445 Outros membros do grupo de retrovirus incluem o Virus da Leucemia Bovina (BLV) e o
Virus da Leucemia de Células T Simias (STLV) tipos 1, 2 e 3 “9. O STLV-1 ¢ encontrado em
macacos e grandes simios. Acredita-se que o HTLV-1 e o STLV-1 se originam de ancestrais
comuns. Juntamente com os STLVs, os HTLVs formam o grupo dos Virus Linfotrépicos de
Células T de Primatas (PTLVs) “7. Com base na existéncia dessas infec¢des na Africa
Equatorial e em descendentes de africanos no Caribe e na América Latina, sugere-se que a
Africa seja a fonte primaria deste virus, tendo sua transmissio inicial ocorrido através do

contato entre humanos e primatas “®.

3.1.1 Virus Linfotrépico de Células T Humanas tipo 1 (HTLV-1)

3.1.1.1  Caracterizagdo do HTLV-1

O HTLV-1 pertence a familia Retroviridae, a subfamilia Orthoretrovirinae e ao género
Deltaretrovirus, com aproximadamente 100 nm de didmetro. A estrutura viral ¢ composta por
um envelope lipidico, uma matriz proteica e um nucleocapsideo. No interior do nucleocapsideo
esta presente o material genético formado por duas fitas simples de RNA e composto por regides
génicas denominadas gag (grupo antigénico), pol (polimerase) e env (envelope), seguida de
uma regido exclusiva denominada pX, responsavel por codificar os genes regulatorios fax, rex
e HTLV-1 bZIP factor gene (HBZ). O RNA transcrito a partir do gene gag codifica a proteina
pS5, que ¢ clivada em proteases (p19, p24 e p15). No caso do RNA transcrito a partir do gene

env, a proteina codificada ¢ a gp63, originando apds clivagem as proteinas do envelope gp46 e
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gp21. Esse genoma ¢ flanqueado por duas regides de repeti¢des terminais longas (LTR - Long

Terminal Repeat), conforme representado na Figura 1 4952,

Figura 1. Organizacdo genémica do HTLV-1
Fonte: Barreto FK, et al., 2017
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3.1.1.2  Epidemiologia

Poucos estudos fornecem dados abrangentes sobre a prevaléncia mundial do HTLV-1.
Estima-se que 5-10 milhdes de pessoas estejam infectadas pelo HTLV-1 no mundo. As
principais areas endémicas da infecgdo pelo virus sdo Africa, América do Sul e Central, leste

da Asia, Melanésia e Oriente Médio (Figura 2) (1.
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Figura 2. Distribuicao geografica dos principais focos de infec¢do pelo HTLV-1 no mundo

Fonte: Gessain A and Cassar O, 2012
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A prevaléncia varia de acordo com a localizagdo geografica, fatores étnicos, sexo, idade,
exposicao a fatores de risco, renda e escolaridade, atingindo paises com piores cenarios
socioecondmicos . O HTLV-1 foi detectado pela primeira vez no Brasil em imigrantes
japoneses na cidade de Campo Grande, Mato Grosso do Sul, em 1986 . Cerca de 800 mil
pessoas estao infectadas por HTLV-1 no pais, o que representa o maior nimero de portadores
no continente americano em numeros absolutos V). A prevaléncia do HTLV-1 ¢ heterogénea no
territorio brasileiro. As mais elevadas estdo presentes nas regides Norte e Nordeste, que
apresentam menor Indice de Desenvolvimento Humano (IDH) quando comparadas as regides
Sul e Sudeste 3. Um estudo de prevaléncia ecolégica publicado em 2019 relatou que o HTLV-
1 estd disseminado em todo o estado da Bahia e que pelo menos 130.000 individuos foram
infectados pelo virus @. Além disso, um recente boletim epidemioldgico evidenciou que 39,3%
das PVHTLV ¢ residente da capital ®%. De fato, Salvador e Sdo Luiz sio as cidades que
apresentam as maiores prevaléncias em doadores de sangue no territorio nacional ¢7°® (Figura
3). Em Salvador, a prevaléncia na populacao geral ¢ de 1,8%, variando de 1,2% em homens e
2,0% em mulheres. A soropositividade para a infeccdo ¢ maior em mulheres, atingindo 10%
daquelas com idade acima de 50 anos. A prevaléncia elevada da infeccdo por HTLV-1 nesta
cidade se deve, possivelmente, a constituicdo da populagdo ser predominantemente de origem
africana. Caracteriza-se, também, por atingir as camadas da populacdo menos favorecidas

socioeconomicamente G-%.
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Figura 3. Mapa da prevaléncia de infeccdo por HTLV-1 em doadores de sangue no Brasil

Fonte: Catalan-Soares et al, 2005
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3.1.13 Transmissao

O individuo pode se infectar por HTLV-1 através de duas vias de transmissdo: A via
vertical, que ocorre majoritariamente através da amamentacao, mas pode ocorrer, também, por
transmissdo transplacentéaria ou durante o parto, e a via horizontal, que pode ocorrer por meio
de contato sexual, transfusdo de sangue ou hemoderivados, materiais perfurocortantes
contaminados e compartilhamento de seringas ©333%. Um estudo indicou que a transmissio
horizontal entre adultos ¢ a principal via de infec¢do pelo HTLV-1 na populacao geral de
Salvador e que é provéavel que ocorra por contato sexual . No entanto, h4 evidéncias de que
a transmissao vertical também ocorre no estado da Bahia, uma vez que a prevaléncia da infec¢ao
pelo HTLV-1 em mulheres gravidas tem sido consistentemente estimada em cerca de 1% ©0-62),

além disso, aproximadamente 2% dos individuos infectados pelo HTLV-1 tém 15 anos ou

menos @. A transmissdo heterossexual ¢ mais eficiente de homens para mulheres 146369, ja no
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caso da transmissdo homossexual, ¢ mais frequente entre homens que assumem papel passivo
na relagdo sexual ¥, Em relacio as vias de disseminac3o intrafamiliar do HTLV-1 no Brasil,
estudos realizados em comunidades com alta prevaléncia do HTLV-1, como aquelas com
imigrantes japoneses e seus descendentes ou brasileiros de ascendéncia africana vivendo em
comunidades isoladas, sugeriram que tanto a transmissdo vertical quanto a sexual contribuem
para a manutencio da propagacio do HTLV-1 entre geragdes 7). Um recente estudo realizado
na Bahia corroborou esses dados, demonstrando que as vias de transmissao sexual e vertical

contribuem para a disseminagdo intrafamiliar do HTLV-1 no estado ¥,

3.1.14  ManifestacBes Clinicas

Nos primeiros trabalhos que avaliaram a patogénese do HTLV-1, acreditava-se que
grande parte dos individuos infectados pelo virus eram assintomaticos. Entretanto, com o passar
do tempo, cada vez mais estudos t€ém demonstrado que pacientes classificados como
assintomaticos apresentam diversas manifestagoes clinicas que podem ocorrer em menor ou
maior grau 7V,

O HTLV-1 ¢ o agente etiologico da Mielopatia Associada ao HTLV-1/Paraparesia
Espastica Tropical (HAM/TSP), uma doenga inflamatdria do sistema nervoso central onde 0s
pacientes podem apresentar sinais e sintomas neuroldgicos como fraqueza dos membros
inferiores, dor lombar e disfuncdo intestinal e vesical, como resultado de lesbes na medula
espinhal e perda de mielina. 7>, Também € o agente da Leucemia/ Linfoma de células T do
adulto (ATLL), uma doenca maligna de células T altamente agressiva que afeta células T CD4+
infectadas pelo HTLV-1. Embora o mecanismo exato da patogénese da ATLL ndo esteja
totalmente elucidado, os pacientes podem apresentar diversas complicacdes clinicas como
linfadenopatia, esplenomegalia, hepatomegalia, hipercalcemia, infiltracdo de oOrgdos e
envolvimento cutéaneo. Dependendo do tipo da patologia, podem apresentar inUmeros outros
sinais e sintomas como febre, tosse, ictericia, ascite, derrame pleural e infecgdes oportunistas
(74-76) ' Além destas, a infeccdo pelo virus é fortemente associada a doengas inflamatorias como
a uveite 77 e a dermatite infecciosa "® e em menor grau a artrites 739, alveolite &V,
poliomiosites ®? e a ceratoconjuntivite seca ®¥. Também esta associada a outras doencas
infecciosas, como estrongiloidiase ®* e tuberculose ®.

Manifestagdes clinicas do HTLV-1 associadas a saude sexual t€ém sido relatadas tanto
em homens, como em mulheres. Alguns estudos evidenciaram que a disfuncdo erétil ¢

fortemente correlacionada com a infeccao pelo virus e aumenta consideravelmente em
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pacientes portadores de HAM/TSP @587 De modo similar, a disfun¢o sexual feminina esta
associada @ HAM/TSP em mulheres infectadas pelo HTLV-1 em idade reprodutiva ®®. Na

tabela 1 estdo descritas as principais patologias referidas e o grau de associacao com a infecg¢ao

pelo HTLV-1 &9,

Tabela 1. Doencas associadas com a infec¢do pelo HTLV-1

Doenca no adulto Associacao
Leucemia/ Linfoma de células T do adulto ++++
Mielopatia Associada ao HTLV-1/Paraparesia Espastica Tropical ++++
Uveite ++++
Dermatite infecciosa +++
Poliomiosite ++
Artrite associada ao HTLV-1 ++
Pneumonia infiltrativa ++
Sindrome de Sjogren +

++++, associac¢do provada; +++, associagdo provavel; ++, associacdo possivel e +, associa¢do im-
provavel.

Fonte: Adaptada de Proietti, 2006

3.1.1.5  Coinfecgbes

Os dados relativos ao impacto das coinfec¢des na evolugdo do HTLV-1 sdo escassos,
entretanto, ha evidéncias de que o HTLV-1 esta associado a diversas outras infecgoes,
principalmente as ISTs. Apesar de ndo estar claro se ha uma maior suscetibilidade, pessoas que
vivem com HTLV-1 apresentam maior frequéncia de coinfec¢des com sifilis ©?, clamidia ©Y,
Herpes ©» e HPV ©%¥)_ Além dessas, os virus das hepatites B e C ©**, que também sdo
transmitidos pelo sangue, costumam ter taxas mais altas em pacientes HTLV-1 positivos ©%.
Outros relatos de doengas oportunistas apontam para o envolvimento imunoldgico de pacientes
coinfectados. Maiores frequéncias de infeccdes por Mycobacterium tuberculosis e
Mycobacterium leprae, agentes etioldgicos da tuberculose e hanseniase, respectivamente, sdo
observadas em portadores de HTLV-1 ©®°). Ademais, relatos de escabiose crostosa ¥ e
persisténcia de patogenos como Schistosoma mansoni ©°) e Strongyloides stercoralis ('°°
também tém sido descritos .

Uma importante meta-analise que teve como objetivo sintetizar evidéncias de estudos
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epidemioldgicos sobre associacdes entre HTLV-1 e doengas, mostrou que a infeccao pelo virus
esta ligada ao aumento do risco de vida e a diversas condi¢des clinicas associadas ao HTLV-1
como dermatite seborreica, sindrome de Sjogren, eczema, doengas pulmonares (bronquiectasia,
bronquite e bronquiolite), pneumonia, asma , fibromialgia, artrite reumatoide, artrite,
tuberculose, infecgdes renais e da bexiga, dermatofitoses, estrongiloidiase, linfoma, cancer de

figado e cancer cervical 1%V,

3.1.1.6  Diagndstico

O diagnostico da infeccdo pelo HTLV-1 ¢ realizado habitualmente com testes
sorologicos. Em alguns casos, utiliza-se testes moleculares para confirmagdo ou
complementacdo diagnostica. Estas andlises baseiam-se na pesquisa de anticorpos especificos
no soro ¢ de segmentos de DNA proviral em células do sangue periférico do individuo. Segundo
0 Ministério da Saude do Brasil, o diagnostico da infecgdo pelo HTLV-1 deve seguir 2 etapas.
Na Etapa I ¢ realizada a triagem sorologica: Amostras ndo reagentes terdo seus resultados
definidos como “Amostra negativa” para anticorpos anti-HTLV-1; as amostras reagentes ou
inconclusivas devem ser submetidas a Etapa II, onde serdo feitos testes complementares para a
defini¢do do diagndstico laboratorial. Esta etapa pode ser realizada de duas maneiras:
Confirmagdo soroldgica: E realizada por meio da execugio do teste de Western Blot (WB) ou
Line Immunoassay (LIA) para HTLV-1. Para a interpretagdo, deverdo ser observados os
critérios estabelecidos pelos fabricantes. As amostras negativas nestes testes tém seu resultado
definido como “Amostra Negativa para HTLV-1". Resultado positivo no teste de WB inclui a
reatividade para proteinas da regido gag (p19 e p24) e para proteinas do envelope viral (gp46 e
gp21), logo, tém seu resultado definido como “Amostra positiva para HTLV-1". Confirmagao
molecular: Para os testes moleculares (PCR - Reacdo em Cadeia da Polimerase ou LAMP -
amplificacdo isotérmica de acidos nucleicos mediada por al¢a) os resultados serdo: a)
“Detectado” (amostra positiva para HTLV-1); b) “Nao detectado” (amostra negativa ou abaixo

do limite de detecciio do teste) (Figura 4) 192,
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Figura 4. Fluxograma de testes laboratoriais para o diagndstico da infec¢do por HTLV no

Brasil, empregando testes confirmatdrios soroldgicos ou moleculares

Fonte: Adaptado de Brasil. Ministério da Saude, 2021
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3.1.1.7  Carga Proviral

O HTLV-1 infecta principalmente linfocitos T CD4+, bem como linfécitos T CD8+ em
menor extensdo ®®. O virus se integra ao genoma da célula na forma de um provirus. As células
T infectadas produzem poucas particulas virais livres; portanto, a quantificagdo do virus
integrado (provirus) é expressa como carga proviral (CPV) (). A carga proviral representa a
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proporcao de células mononucleares do sangue periférico (PBMCs) que carregam uma copia
integral do DNA viral. As regides génicas pol e gag, e as proteinas tax e rex sdo as mais
utilizadas para quantificacio do DNA do HTLV ®),

Apesar de poder variar em até 1000 vezes entre individuos, € comum que a carga
proviral se mantenha estavel ao longo dos anos ©®. E um importante preditor das doencas
associadas ao HTLV-1, principalmente a HAM/TSP e a ATLL. Considerada um marcador para
a progressdo de HAM/TSP, esta frequentemente aumentada em individuos com esta doenca,
embora muitos pacientes com carga elevada permanecam portadores assintomaticos ao longo
da vida @D O papel da CPV como preditor para o desenvolvimento de outras doengas
associadas ao HTLV-1 tem sido sugerido. Pacientes com dermatite infecciosa, uveite,
ceratoconjuntivite seca "-7883) além de alteragdes neuroldgicas isoladas como neuropatia
periférica e bexiga neurogénica também podem apresentar CPV mais elevada do que pacientes
assintomaticos (103104,

Outras doengas também tém sido relacionadas ao HTLV-1 e as concentragcdes de CPV
nos pacientes avaliados. Um estudo realizado no Brasil concluiu que a quantidade de provirus
presente no sangue e na saliva pode influenciar no aparecimento de complicacdes de saude.
Pessoas que vivem com HTLV-1 tém mais chances de ter problemas bucais se tiverem uma alta
quantidade de CPV na saliva. Também se observou em pacientes com HAM/TSP uma maior
quantidade de CPV no sangue e na saliva quando comparados a portadores assintomaticos 1%,
Outra complicacdo associada ao HTLV-1 € a ceratoconjuntivite seca, uma inflamacéo da cérnea
e da conjuntiva que reduz a lubrificacdo ocular. Essa condicdo também esta relacionada a
quantidade de CPV no sangue periférico, que pode servir como um indicador bioldgico da
doenca ®. Ao longo dos anos, alguns trabalhos demonstraram a importancia da carga proviral
no leite materno como preditor da transmissdo do HTLV-1 de maes para filhos. Os resultados
indicam que o leite materno € o principal veiculo para transmissao vertical do HTLV-1, mesmo
em mulheres que apresentam cargas provirais baixas. Também foi observado que ha uma forte
correlagdo entre a CPV do HTLV-1 no sangue e no leite materno. Isto indica que a quantificagao
da CPV nas PBMCs, que geralmente ¢ feita na rotina clinica, pode ser usada para prever a CPV
no leite 196197 Além disso, um outro estudo sugere que o envolvimento pulmonar pode ocorrer
em um subconjunto de portadores de HTLV-1 sem HAM/TSP e que o aumento da carga de
DNA proviral do HTLV-1 pode estar implicado na patogénese do envolvimento pulmonar em
infectados pelo virus (%), Um trabalho realizado avaliando pacientes com HAM/TSP e
assintomaticos verificou que a carga proviral do HTLV-1 estava aumentada no compartimento

celular do liquido cefalorraquidiano (LCR), em comparacdo com a das PBMCs (19,
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Com relacdo ao ambiente vaginal, um estudo realizado com mulheres infectadas pelo
HTLV-1 assintomaticas concluiu que a carga proviral era detectavel no fluido vaginal de mais
de 50% das mulheres avaliadas e que as concentracdes de CPV neste ambiente eram

consideravelmente menores quando comparadas aos niveis encontrados em sangue periférico
(39

3.2 Papilomavirus Humano (HPV)

3.2.1 Caracterizagdo do HPV

O HPV ¢ um DNA virus circular de dupla hélice com aproximadamente 8.000 pares de
bases nitrogenadas que codificam sete proteinas regulatdrias e duas proteinas estruturais. A
particula viral possui aproximadamente 55 nandmetros (nm) de didmetro, sem envelope lipidico
e pertencem & familia Papillomaviridae CU!1'9. O virus possui predile¢io por tecidos de
revestimento (pele e mucosas) e provocam na regido infectada alteracdes localizadas que
resultam no aparecimento de lesdes decorrentes do crescimento celular irregular %D,

Os papilomavirus se replicam e se agrupam exclusivamente no nticleo. O virus infecta
os queratindcitos nas camadas basais de um epitélio escamoso estratificado, com a expressao e
replicacdo do gene viral prosseguindo de forma rigorosamente controlada, regulada pela
diferenciagdo dos queratindcitos. Embora o mecanismo sobre como essa diferenciagao regula a
expressdo do gene do HPV ndo seja totalmente compreendido, h4 um consenso de que a
ativacao do gene viral leva a expressao de seis proteinas regulatorias virais ndo estruturais (E1,
E2, E4, ES, E6 e E7) na regido precoce e duas proteinas estruturais do capsideo viral (L1 e L2)
na regido tardia do genoma (Figura 5) (!> E1 e E2 estdo envolvidas no controle da
replicagdo do DNA viral, atividade de helicase, recrutamento de polimerases e proteinas
acessorias e na regulagdo da transcricdo dos genes precoces. E4 expresso em uma infecgao
produtiva esta associado ao colapso do filamento de citoqueratina, além de maturagdo e
liberagdo das particulas virais. E5, E6 e E7 sdo oncogenes virais, onde a expressao dessas induz
a imortalizagdo e transformacdo celular. Em particular, E6 e E7 sdao duas oncoproteinas virais
que alteram a atividade de proteinas que controlam proliferagcdo, apoptose, adesao e crescimento
celular e inativam, respectivamente, pS3 e pRb, duas proteinas supressoras de tumor celular
(4115 " A5 proteinas presentes no capsideo viral, L1 e L2, sdo expressas tardiamente nas
camadas mais diferenciadas do epitélio. A principal delas ¢ a L1, fundamental no mecanismo

de entrada viral, altamente imunogénica e a mais abundante das proteinas virais, constituindo
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cerca de 80% do total. J& a proteina L2 ¢ a menos abundante, atuando como um elemento
estrutural adicional do capsideo. Acredita-se que esta proteina tenha uma func¢ao importante na
incorporagdo do virion dentro do DNA da célula hospedeira. A LCR (Long Control Region)
compreende cerca de 10% do genoma do HPV e localiza-se entre os genes L1 e E6.
Corresponde a regido regulatéria do virus, onde se ligam os fatores de transcri¢ao celulares e

virais que regulam a replicagdo **-11),

Figura 5. Representagdo esquematica do genoma do HPV

Fonte: Adaptado de Hareza et al, 2022
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3.2.2 Epidemiologia

A probabilidade de um individuo adquirir HPV ao longo da vida varia de pelo menos
50% a quase 100%, ou seja, mesmo nos estudos mais conservadores ha uma indica¢do de que
pelo menos metade dos adultos sexualmente ativos adquiririo HPV durante a vida !9, Uma
importante meta-analise que incluiu 194 estudos abrangendo 1.016.719 mulheres com achados
citologicos normais demonstrou que a prevaléncia global estimada de infecgdo cervical por
HPV foi de 11,7%. A Africa Subsaariana (24,0%), a Europa Oriental (21,4%) e a América

Latina (16,1%) apresentaram as prevaléncias mais elevadas (Figura 6) 117,
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Figura 6. Prevaléncia de HPV entre mulheres com citologia cervical normal no mundo

Fonte: Adaptado de HPV Information Centre; Bruni L et al, 2015
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A prevaléncia do HPV ¢ alta na populacdo brasileira e varia de acordo com o risco
populacional e a localizagdo anatomica do corpo, com taxas mais baixas na cavidade oral em
comparagdo com as regides cervical, peniana e anal. Estudos sobre HPV foram desenvolvidos,
principalmente, para avaliar infeccdo e cancer na regido cervical. H4 uma profunda falta de
dados sobre HPV em muitas regides geograficas do Brasil e para diferentes locais anatomicos
(18) A prevaléncia de infecgio cervical por HPV no Brasil varia entre 5,14 e 73%. Uma meta-
analise recente com mais de 50.000 pessoas demonstrou que em estudos realizados em todas as
regides do pais, a prevaléncia geral de infec¢des cervicais por HPV em mulheres foi de 25,41%.
A regido Nordeste foi considerada a mais prevalente com média de 32,82%, seguida das regides
Centro-Oeste (31,89%), Sudeste (25,65), Sul (21,59%) e Norte (20,40%) 8119 Um outro
estudo onde foram avaliados jovens entre 16 e 25 anos no Brasil, verificou-se alta prevaléncia
de HPV genital nessa faixa etaria com mais da metade dos participantes sendo positivos para
algum tipo viral (53,6%) 1??. Em um trabalho realizado no Sul da Bahia, quase metade das
mulheres avaliadas (47,7%) teve PCR positiva para o genoma do HPV 2V, E possivel que essas
diferengas possam estar relacionadas a aspectos socioecondmicos, principalmente quando a
analise ¢ realizada em locais altamente populosos, mais pobres e consequentemente com piores

indicadores gerais de saude.



30

3.2.3 Transmissao

Existem multiplas vias de transmissao do HPV em diferentes locais do corpo. A
transmissao pode ocorrer de forma direta entre individuos (incluindo a vertical e a sexual) e a
forma indireta, através do contato com as maos (incluindo autoinoculagdo em um hospedeiro).
Na maioria dos casos, a infec¢do pelo HPV ocorre por contato sexual direto ou através do toque
proximo pele a pele durante o sexo com algum individuo que tenha o virus. Uma pessoa
infectada pode transmitir o HPV mesmo quando ndo apresenta sinais ou sintomas (122123,

A autoinoculacdo entre os locais genital e oral ou anal pode ocorrer por meio do contato
intermediario com as maos ou através da disseminacao do virus na regido anogenital. Mulheres
com infec¢do cervical comprovada por HPV, displasia cervical ou cancer invasivo apresentam

maior prevaléncia de HPV em amostras orais, indicando uma relacdo entre tais infec¢des (12>

126 Um estudo realizado entre homens heterossexuais demonstrou que quando estes
apresentam infecc¢des genitais prévias por HPV, possuem maior risco de adquirir infecgdes anais
pelo mesmo tipo viral, o que sugere autoinoculagdo 1?7, J4 a transmissdo vertical do HPV pode
ocorrer no Utero através de infec¢do ascendente (transmissao transplacentaria), durante o parto
vaginal, na cesariana ou através do leite materno (213D Além dessas, ha possibilidade de
transmissdo logo apds o parto através de contatos corpo a corpo 32, No que se refere a via
horizontal, as transmissdes do HPV ocorrem através do contato com a pele e as mucosas de
individuos infectados pelo virus. A via de transmissdao mais comum ¢ através do sexo com
penetracdo. A exposicao €, portanto, determinada por fatores de risco bem conhecidos para a
maioria das infecgdes sexualmente transmissiveis, tais como o numero de parceiros sexuais ao

longo da vida, o nimero recente de parceiros sexuais, a frequéncia do sexo ou de outro contato

intimo pele a pele, além dos antecedentes sexuais e comportamentos dos parceiros sexuais
(133,134)

3.2.4 Manifestagdes Clinicas

Na maioria dos individuos, a infec¢do pelo HPV ndo produz qualquer sintoma clinico
ou manifestacdo subclinica, por isso, grande parte dos casos sdo assintomaticos e nao resultam
em doenca. O periodo de laténcia pode variar de meses a anos. Quando ocorrem, as
manifestagdes da infeccdo por HPV incluem verrugas cutineas nas maos, pés e regides

anogenitais, papilomatose respiratdria recorrente, lesdes precursoras do cancer cervical
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(neoplasia intraepitelial cervical) e canceres, incluindo cancer cervical, anal, vaginal, vulvar,
peniano e orofaringeo (122:13136),

Embora a incidéncia seja alta, a maioria das infeccdes por HPV sdo resolvidas
espontaneamente em até dois anos. Uma pequena propor¢ao de pessoas permanece infectada,
o0 que é um fator de risco muito importante para o desenvolvimento do cancer cervical 137, A
infec¢do por HPV ocorre no epitélio basal. Nas mulheres, lesdes intraepiteliais escamosas do
colo do tutero, anteriormente chamadas de neoplasia intraepitelial cervical (NIC), podem ser
detectadas por meio da triagem citopatoldgica. Lesdes intraepiteliais escamosas de baixo grau
(LSIL) frequentemente regridem. A Lesdo intraepitelial escamosa de alto grau (HSIL) e o
Adenocarcinoma in situ (AIS) sdo considerados precursores do cancer. Se nao forem detectadas
e tratadas, essas lesdes precursoras podem evoluir para o cancer do colo do utero anos ou
décadas mais tarde (133139, A patogénese de outros tipos de canceres relacionados ao HPV pode
seguir um curso semelhante, embora se saiba menos sobre suas respectivas lesdes precursoras.
HSIL vaginal, vulvar e anal foram identificados como precursores do cancer nessas regioes do
corpo (140-142)

O carcinoma de células escamosas ¢ a doenga mais comum relacionada ao HPV. Cerca
de 99,7% dos casos desse tipo de cancer cervical sdo causados por infec¢do genital persistente
do papilomavirus humano de alto risco ?>!4¥. Os adenocarcinomas do colo do utero também
estdo relacionados ao HPV, mas a correlacdo ¢ menos pronunciada e depende da idade. Nas
mulheres com menos de 40 anos, o HPV esteve presente em 89% dos adenocarcinomas,
enquanto nas mulheres com 60 anos ou mais, o HPV foi observado em apenas 43% (49, O
cancer cervical surge na zona de transformacao, que ¢ a regido entre o epitélio escamoso da
ectocérvice e o epitélio colunar da endocérvice, onde ocorrem alteragdes metaplasicas
continuas. A fase de atividade metaplésica mais intensa coincide com o maior risco de infec¢ao
por HPV, que ocorre na puberdade e diminui lentamente apds a ocorréncia da menopausa. O
virus causa uma interrup¢ao no controle normal do ciclo celular e promove uma divisdo celular
descontrolada, levando a uma série de alteragdes genéticas citadas anteriormente (14146 Qs
fatores de risco para a presenca do HPV sdo: elevado nimero de parceiros sexuais, coitarca e
primeiro parto precoces, supressdo e alteragdo do estado imunoldgico, tabagismo e alteragdes

hormonais (122139,

3.2.5 Diagnostico

O HPV nao pode ser cultivado em laboratdrio a partir de amostras clinicas e os ensaios
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imunologicos ndo sdo adequados para a detec¢do de infecgdes por este virus. As principais
ferramentas de diagndstico t€m sido a citopatologia, a histopatologia e os métodos moleculares
para detectar sequéncias de DNA do HPV em materiais biologicos 4%,

O exame citopatoldgico do colo do ttero, também chamado de teste de Papanicolaou, ¢
o procedimento de rastreamento do cancer cervical mais comumente utilizado. Nele se avalia a
presenca de células pré-cancerosas ou cancerosas no colo do utero. Os exames sdo relatados de
acordo com o Sistema Bethesda como negativos para lesdo intraepitelial ou malignidade
(NILM) ou com presenca de anormalidades nas células epiteliais (em células escamosas e¢/ou
glandulares). As anormalidades escamosas incluem: células escamosas atipicas de significado
indeterminado (ASC-US), lesdo intraepitelial escamosa de baixo grau (LSIL), células
escamosas atipicas sem excluir lesdo de alto grau (ASC-H), lesdo intraepitelial escamosa de
alto grau (HSIL) e carcinoma de células escamosas; ja as anormalidades glandulares incluem:
células glandulares atipicas sem outras especificagdes, células glandulares atipicas favorecendo
neoplasia, adenocarcinoma in situ (AIS) e adenocarcinoma endocervical (147:148),

Nos casos em que se constata a presenca de anormalidades nas células epiteliais do colo
do utero, ¢ recomendado que seja realizado o exame histopatoldgico (bidpsia) da regido afetada
por meio da colposcopia. Isso facilitard a localizagdo detalhada da lesdo cervical suspeita,
determinando sua gravidade e extensdo. A biopsia ¢ utilizada, principalmente, para distinguir
lesdes de alto grau e baixo grau, além de diferenciar as lesdes de neoplasia intraepitelial cervical
(NIC) do cancer cervical invasivo 14130,

Os métodos moleculares iniciais de detec¢do do HPV utilizados eram feitos por meio
de hibridizagdo direta da sonda, como dot blot e Southern blot. Além de serem trabalhosos e
demorados, eles tinham baixa sensibilidade, exigiam grandes quantidades de DN A nas amostras
e por isso foram amplamente substituidos pela tecnologia de amplificagdo, que permitiu a
detecgdo de nimeros baixos de copias do virus em amostras clinicas °V. Os testes atualmente
realizados, principalmente em pesquisas clinicas, utilizam métodos de amplificacdo que sdo
divididos em sinal amplificado e alvo amplificado. As principais técnicas representativas do
sinal amplificado sdo o ensaio de Captura hibrida (HC2; Digene Corporation, Gainthersburg,
MD, USA), que detecta 13 tipos de HPV de alto risco, e o Cervista, que possui duas
apresentacoes: HPV HR, que detecta 14 tipos de HPV de alto risco e HPV 16/18 (Hologic,
Bedford, Massachusetts, USA) (3%153)_ Os testes para amplificar o alvo incluem a Reagdo em
Cadeia da Polimerase (PCR) convencional ou a PCR em tempo real e devem ser associados a
outros métodos para a detec¢do dos produtos amplificados, podendo assim encontrar os tipos

virais presentes na amostra. Essa deteccdo e identificacdo dos produtos pode ser realizada



33

utilizando os diversos tipos de ensaios de hibridizagdo reversa, além de sequenciamentos
genéticos comuns (método de Sanger) ou sequenciamentos de nova geragio (NGS) (134159,
Dentre as técnicas citadas, cumpre destacar o NGS, método que permite detectar infecgdes por
papilomavirus humano com sensibilidade e precisdo sem precedentes, a0 mesmo tempo em que
fornece toda a sequéncia viral a ser analisada em busca de mutagdes pontuais, linhagens

variantes e modificagdes do genoma (139,

3.2.6 Tipos de HPV

Mais de 200 tipos diferentes de HPV foram identificados, sendo que cerca de 40 podem
infectar o trato anogenital e sdo classificados em baixo ou alto risco para o cancer cervical. O
virus tem predilecdo por tecidos (pele e mucosas) e causa alteragdes localizadas na regido
infectada que resultam no aparecimento de lesdes decorrentes do crescimento celular irregular
(30,143,157 " A infecgdo por um tipo de HPV ndo previne a reinfecgdo dele ou por outro tipo. Além
disso, 5% a 30% dos individuos positivos estio com multiplos tipos do virus 122,

As verrugas cutaneas das maos e dos pés, como verruga vulgar ou verruga plantar, sao
mais comumente causadas pelos tipos 1, 2, 4, 27 e 57 do HPV ¥ A maioria das verrugas
anogenitais, como o condiloma acuminado, sdo causadas pelos tipos 6 ou 11, classificados
como de baixo risco. Esses tipos também sdo responsaveis pela papilomatose respiratoria
recorrente juvenil e adulta ®*!>. Lesdes pré-cancerosas e cancerosas do colo do utero, 4reas
anogenitais masculinas e femininas e 4rea orofaringea sdo mais comumente acometidas pelos
tipos 16 e 18. No entanto, os tipos 31, 33, 35, 45, 52 e 58 também se enquadram como HPV de
alto risco, pois estao associados em menor ou maior grau ao desenvolvimento de cancer cervical
(160.16D) 'Um importante estudo classificou os tipos de HPV que acometem a regido anogenital
de acordo ao seu risco oncogénico. Quinze tipos foram classificados como de alto risco (16, 18,
31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68, 73 e 82), trés tipos (26, 53 e 66) foram considerados
de provavel alto risco, doze tipos (6, 11, 40, 42, 43, 44, 54, 61, 70, 72, 81 e 89) categorizados
como tipos de baixo risco, e trés tipos (34, 57 e 83) foram associados a um risco indeterminado
(32,162)

Um trabalho que analisou mais de 1.000 amostras de pacientes com cancer cervical
invasivo detectou o DNA do HPV em 93% dos tumores, sem variacdo significativa na
positividade entre os diversos paises avaliados. O HPV 16 estava presente em 50% das
amostras, 0 HPV 18 em 14%, o HPV 45 em 8% e o HPV 31 em 5%. O HPV 16 foi o tipo

predominante em todos os paises, exceto na Indonésia, onde o HPV 18 foi mais comum. Nos
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tumores de células escamosas, predominou o HPV 16 (51% dessas amostras), mas o HPV 18
predominou nos adenocarcinomas (56% desses tumores) € nos tumores adenoescamosos (39%
desses tumores) (169,

Outro trabalho realizado nos Estados Unidos da América avaliou a prevaléncia de DNA
do HPV em pacientes acometidos por diversos tipos de canceres e foi detectado genoma viral
em 90,6% dos canceres cervicais, 91,1% dos anais, 75,0% dos vaginais, 70,1% dos canceres de
orofaringe, 68,8% dos vulvares, 63,3% dos canceres de pénis, 32,0% dos canceres de cavidade
oral e 20,9% dos canceres de laringe, bem como em 98,8% das lesdes de alto grau do colo do
utero. O HPV 16 foi o tipo mais comum encontrado em todos os tipos de cancer. A atribui¢ao
dos HPV 16 e 18 foi muito expressiva para cancer anal (79,4%), cancer cervical invasivo
(66,2%) e cancer de orofaringe (60,2%). Além de serem responsaveis por cerca de metade dos

canceres invasivos vaginais (55,1%), vulvares (48,6%) e de pénis (47,9%) (16D,

3.2.7 Tratamento e Prevencéo

Nao existe tratamento para o HPV em si. No entanto, existem recursos terapéuticos para
as enfermidades que o virus pode causar. O tratamento ¢ direcionado as lesdes macroscopicas
(por exemplo, verrugas genitais) ou patologicas causadas pelo HPV. A infeccdo genital
subclinica geralmente desaparece espontaneamente, portanto, a terapia antiviral especifica ndo
é recomendada para erradicar a infecgdo 1?2,

Individuos com verrugas cutineas t€ém intimeras opg¢des de tratamento disponiveis,
incluindo remogao cirdrgica, crioterapia, medicamentos irritantes ou imunomoduladores, 4cido
tricloroacético e remogao a laser. As verrugas anogenitais € orofaringeas podem ser tratadas de
forma semelhante as verrugas cutineas, desde que o paciente seja imunocompetente
(115,169 T esdes cervicais causadas por HPV podem regredir sem qualquer intervencio, porém,
lesdes persistentes em qualquer idade ou lesdes de alto grau em mulheres mais velhas, podem
ser tratadas com crioterapia, procedimento de cirurgia de alta frequéncia (CAF) ou excisao de
cone com faca fria (CKC). Ambos os procedimentos cirurgicos (CAF, CKC) envolvem a
resseccdo do orificio cervical e da zona de transformagdo. Se o paciente progredir para
malignidade, podera ser necessaria ressec¢do adicional, quimioterapia e/ou radiagdo (14316,

Os preservativos quando utilizados de forma consistente e correta podem diminuir as
chances de aquisi¢do e transmissdo do HPV e de desenvolvimento das doengas relacionadas,
entretanto, como o virus pode infectar areas ndo cobertas pelos preservativos, estes podem nao

proteger totalmente contra o patégeno (1?2, Atualmente, o método preventivo mais eficaz sdo
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as vacinas contra o HPV, introduzidas em todo o mundo no inicio dos anos 2000 com elevada
eficacia e seguranga na preven¢do de infec¢des e doengas causada pelo virus. Ao longo do
tempo, ¢ consenso que as vacinas contribuem cada vez mais para reducdo de lesdes pré-
cancerosas € verrugas genitais, bem como tem demonstrado um efeito robusto de protegcao de
rebanho em parceiros sexuais ndo vacinados 1%¢1¢7) Trés apresentacdes das vacinas contra o
HPV (bivalente, tetravalente e nonavalente) estdo disponiveis comercialmente em diversos
paises. No Brasil, a vacina bivalente teve a comercializagao interrompida em 2021. Todas as
trés sdo compostas por particulas semelhantes a virus (VLPs) de HPVs 16 e 18. A vacina
tetravalente acrescenta os VLPs dos HPVs 6 e 11 e a vacina nonavalente protege adicionalmente
contra os HPVs de alto risco 31,33,45,52 e 58 (122167,

Alguns trabalhos tém demonstrado um forte impacto da vacina nonavalente contra o
HPYV, com resultados que apresentam uma reducdo em torno de 90% dos casos de cancer
cervical e uma redugdo global de 50% em todos os casos de canceres relacionados com o HPV
(16L167.168) Jm estudo sugeriu que assumindo uma cobertura vacinal total da populagdo alvo,
25.000 doencas malignas seriam potencialmente evitdveis com a vacina bivalente e quase

30.000 casos ndo ocorreriam com a utilizagdo da nonavalente !¢V,
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4 RESULTADOS

4.1 HTLV-1 Proviral Load in Vaginal Fluid Correlates with Levels in Peripheral Blood

Mononuclear Cells

Para responder aos dois primeiros objetivos especificos desta tese, que foram quantificar e
correlacionar a carga proviral do HTLV-1 no fluido vaginal e nas PBMCs e comparar a CPV
encontrada nesses compartimentos em mulheres assintomaticas ¢ com HAM/TSP, foram
analisadas 56 mulheres infectadas por HTLV-1, 43 assintomaticas e 13 portadoras de
HAMY/TSP, selecionadas no Centro HTLV da Escola Bahiana de Medicina e Satide Publica.
Além desses objetivos, descrevemos os achados citopatologicos e a microbiota vaginal dessas
pacientes.

Os resultados sdo apresentados no artigo intitulado “HTLV-1 Proviral Load in Vaginal
Fluid Correlates with Levels in Peripheral Blood Mononuclear Cells”, publicado na edi¢ao
especial “Focus on Cervicovaginal Health: Microbiome, Sexually Transmitted Infections, and
Beneficial Microbes” da revista “Pathogens”.

A carga proviral do HTLV-1 foi menor no fluido vaginal [mediana: 451,9 copias/10°
células (11Q: 0 — 2,490)] quando comparada as PBMCs [mediana: 23,264 cOpias/10° células
(11Q: 6,776 — 60,036)] (p < 0,0001). Observamos, também, que a CPV no fluido vaginal se
correlaciona diretamente com a CPV nas PBMCs (r = 0,37, p = 0,006). Além disso, a CPV foi
detectada no fluido vaginal de 24 de 43 (55,8%) mulheres assintoméaticas em comparagdo com
12 de 13 (92,3%) pacientes com HAM/TSP, p = 0,02. J& as analises citopatolégicas ndo
revelaram diferengas entre mulheres com CPV detectavel ou indetectavel.
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Abstract: Background: The prevalence of human T-lymphotropic virus type-1 (HTLV-1) infection is
higher in women, and sexual intercourse has been described as an important route of male-to-female
transmission. The present study aimed to quantify HTLV-1 proviral load (PVL) in vaginal fluid, and
to investigate correlations with PVL in peripheral blood mononuclear cells (PBMCs). In addition, cy-
topathological alterations and vaginal microbiota were evaluated. Methods: HTLV-1-infected women
were consecutively recruited at a multidisciplinary center for HTLV patients in Salvador, Brazil. All
women underwent gynecological examinations to obtain cervicovaginal fluid and venipuncture for
blood collection. PVL, as measured by real-time quantitative polymerase chain reaction (RT-qPCR),
was expressed as the number of copies of HTLV-1/10° cells in blood and vaginal fluid samples.
Light microscopy was used to assess cervicovaginal cytopathology and vaginal microbiota. Results:
In the 56 included women (43 asymptomatic carriers and 13 diagnosed with HTLV-1-associated
myelopathy/tropical spastic paraparesis—HAM/TSP), mean age was 35.9 (SD =+ 7.2) years. PVL
was higher in PBMCs (median: 23,264 copies/10° cells; IQR: 6776-60,036) than in vaginal fluid
(451.9 copies/ 10° cells; IQR: 0-2490) (p < 0.0001). PVL in PBMCs was observed to correlate directly
with PVL in vaginal fluid (R = 0.37, p = 0.006). PVL was detected in the vaginal fluid of 24 of 43 (55.8%)
asymptomatic women compared to 12 of 13 (92.3%) HAM/TSP patients, p = 0.02. Cytopathologic
analyses revealed no differences between women with detectable or undetectable PVL. Conclusion:
HTLV-1 proviral load is detectable in vaginal fluid and correlates directly with proviral load in
peripheral blood. This finding suggests that sexual transmission of HTLV-1 from females to males
may occur, as well as vertical transmission, particularly in the context of vaginal delivery.

Keywords: HTLV-1; proviral load; vaginal proviral load

1. Introduction

Human T-lymphotropic virus type 1, also known as human T-leukemia virus (HTLV-1),
was the first human retrovirus to be isolated and associated with disease before HIV [1].
HTLV-1 is transmitted through either i) blood, through blood transfusions in areas where
screening is not performed, or through the exchange of needles and syringes containing
contaminated blood; ii) from mother to child during pregnancy, at birth or mainly through
breastfeeding; and iii) through unprotected sexual intercourse [2].

In the city of Salvador, Brazil, a region where HTLV-1 infection is endemic, a population-
based study showed a higher prevalence of HTLV-1 infection in women that increases with
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age. In 2002, approximately 10% of women over 50 years of age were found to be infected
with HTLV-1 [3]. In addition, sexual intercourse has been described as the main route of
transmission in this city’s general population [4].

The presence of HTLV-1 has been detected in semen and cervicovaginal secretions from
infected individuals [5,6]. Although a greater efficacy of male-to-female sexual transmission
has been reported, female-to-male transmission also occurs and should therefore not
be neglected [7-10]. HTLV-1 mainly infects CD4+ T lymphocytes, as well as CD8+ T
lymphocytes to a lesser extent [11]. The virus integrates into the cell genome in the form
of a provirus. Infected T cells produce few free virus particles; therefore, quantification
of the integrated virus (provirus) is expressed as proviral load (PVL) [12]. In general, the
proportion of lymphocytes is higher in the seminal fluid than in the vaginal fluid of healthy
individuals [12], which may partly explain the greater effectiveness of male-to-female
HTLV-1 transmission.

We have previously shown higher levels of Th1, Th2, and Th17 inflammatory cy-
tokines in the vaginal fluid from HTLV-1-infected women compared to that of uninfected
women [13]. In this study, we aimed to quantify PVL in the vaginal fluid of HTLV-1-infected
women and then investigate correlations with PVL in peripheral blood mononuclear cells
(PBMCs). In addition, cytopathological alterations and vaginal microbiota were evaluated.

2. Materials and Methods
2.1. Patients and Study Design

This was a cross-sectional observational study conducted at the Integrative Multidisci-
plinary HTLV Center (CHTLV) of the Bahiana School of Medicine and Public Health (EBMSP)
in Salvador, Bahia, Brazil [14]. Women infected with HTLV-1 were consecutively recruited
during medical consultations and referred for gynecological examinations. Relevant inclu-
sion and exclusion criteria are described elsewhere [15]. Briefly, HTLV-1-infected women
(positivity on ELISA and Western blot) aged 20 to 50 years who had been sexually active in
the past four weeks were included. Patients were classified as asymptomatic (no signs of
myelopathy) or diagnosed with HAM/TSP (HTLV-1-associated myelopathy/ Tropical Spastic
Paraparesis) according to the criteria established by Castro Costa et al. [16].

2.2. Ethical Approval

The present study protocol was approved by the Institutional Research Board of
EBMSP (CAAE 33098414.4.0000.5544). All procedures were planned and carried out in
accordance with the ethical principles established by the Declaration of Helsinki [17]. All
included women signed a term of informed consent.

2.3. Sample Collection

Clinical and demographic data were collected using a standardized form. Whole
blood samples were collected in EDTA tubes and peripheral blood mononuclear cells
(PBMCs) were separated by a density gradient centrifugation and cryopreserved until use.
A complete gynecologic examination and the collection of cervicovaginal specimens were
performed by a single trained gynecologist [15]. In each woman, vaginal fluid was collected
from the ectocervix, endocervix, and vaginal walls with a single cotton swab for PVL
measurement. Samples obtained for evaluation of vaginal PVL were then placed in tubes
containing 400 uL hydroxymethyl ethylene diamine tetra-acetic acid (Tris-EDTA) solution
and stored at —20 °C. For cytopathological and vaginal microbiota analysis, Papanicolaou
smear samples were collected from the ectocervix and endocervix using an Ayre spatula
and cytobrush, respectively. The collected samples were fixed in absolute alcohol for
further processing.

2.4. Sample Analysis

HTLV-1 PVL was measured in cervicovaginal cells and PBMCs using the same proto-
col. Briefly, DNA was extracted using the Spin Column DNA Extraction System (Qiagen,
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Hilden, Germany). The amount of cells in the vaginal fluid was not evaluated, but the
extracted DNA was quantified in a UV-Vis Spectrophotometer (Nanodrop) and all sam-
ples were diluted to 30 ng/uL. HTLV-1 proviral load was quantified using a real-time
TagMan polymerase chain reaction (PCR) method, as described previously [18]. Briefly,
SK110/SK111 primers were used to amplify a 186 bp fragment of the pol gene and dual
TagqMan probe (5'-FAM/5’ VIC and 3'-TAMRA) was located at 4829-4858 bp of the HTLV-1
reference sequence (HTLVATK). Albumin DNA was used as an endogenous reference. The
detection limit was the standard curve, which was 10! copies. The value of HTLV-1 proviral
load was reported as the [(HTLV-1 average copy number)/(albumin average copy number)]
x 2 x 10° and expressed as the number of HTLV-1 copies per 10° cells in both blood and
vaginal fluid samples, as previously described [13,19]. Results were analyzed using 7500
v2.0.1 software (Applied Biosystems). Cell abnormalities detected by Papanicolaou smear
tests were classified in accordance with the Bethesda System using light microscopy [20].

2.5. Statistical Evaluations

Quantitative sociodemographic variables without normal distributions, such as family
income, educational level, age of partner, number of partners and parity, are presented
as medians with 25th and 75th percentiles. Age, a quantitative variable with normal
distribution, is presented as mean with standard deviation. The qualitative variables skin
color and marital status are expressed as simple frequencies /proportions. PVL comparisons
in vaginal fluid and PBMCs were evaluated with the nonparametric Wilcoxon signed rank
test, whereas comparisons between asymptomatic and HAM/TSP groups were performed
with the Mann-Whitney test. Data were expressed as median values and 25th and 75th
percentiles. The frequency of women with detectable PVL in vaginal fluid and PBMCs in the
asymptomatic and HAM/TSP groups was evaluated using Fisher’s exact test. Spearman’s
rank correlation coefficient was used to analyze the relationship between proviral load
in vaginal fluid compared to PBMCs. Differences in cervicovaginal cytopathology and
vaginal microbiota profiles were assessed using the Chi-squared test. p-values < 0.05 were
considered statistically significant. All analyses were performed using GraphPad software
version 9.5 and SPSS software version 17.0 for Windows.

3. Results

Fifty-six women were studied, 43 of whom were asymptomatic and 13 diagnosed with
HAM/TSP. Almost half of the patients (46.4%) self-reported black skin color. The mean
patient age was 35.9 (+7.2) years. Most participants reported being married or in a stable
relationship (73.2%) with a median partner age of 42 (33.5-47.5) years. The median number
of lifetime sexual partners was four (3-13.5) (Table 1).

Of the 56 patients included, PVL was detectable in the vaginal fluid of 36 (64.3%)
women compared to 54 women in PBMCs (96.5%). In two women, PVL was undetectable
in both the vaginal fluid and PBMCs. PVL levels were statistically lower in vaginal fluid: me-
dian 451.9 copies/10° cells (IQR: 0-2490), compared to PBMCs: median 23,264 copies/10°
(IQR: 6776-60,036) (p < 0.0001) (Figure 1A). A positive correlation was observed between
PVL in vaginal fluid and PBMCs, R = 0.37 (p = 0.006) (Figure 1B).

Regarding PVL in vaginal fluid, a statistical difference was found (p = 0.03) between
asymptomatic women (103.1 copies/10° cells (IQR: 0-2000)) and carriers of HAM /TSP
(869 copies/10° cells (IQR: 447.9-3760)), (Figure 1C). PVL levels in PBMCs from asymp-
tomatic carriers (21,976 copies/10° cells (IQR: 3420-60,036)) were similar (p = 0.48) to those
in patients with HAM /TSP (31,080 copies/ 10° cells (IQR: 14,799-66,420)), (Figure 1D). PVL
was detected in the vaginal fluid of 24 of 43 (55.8%) asymptomatic women compared to 12
of 13 (92.3%) HAM/TSP patients, p = 0.02. No significant differences were found in the
PVL of PBMCs from asymptomatic women (41/43, 95.3%) and HAM /TSP patients (13/13,
100%), (Figure 1E). Two asymptomatic patients had an undetectable PVL in both vaginal
fluid and PBMCs. Moreover, cytopathologic findings and vaginal microbiota were similar
between these groups (Table 2).



40

Pathogens 2023, 12, 682 40f10
A
510,000 p<0.0001 5°'°°°_r=o.37 &
. 410,000 2 p=0.006
g g 310,000 o 8
& 210,000 g"g 40,000+ o
3 g 110000 g g,
£3 10,000 > 8
S 1000 > 3 20,0004
>
| B4 £
10
P o 0 P — ;
Vaginal fluid PBMCs 0 200,000 400,000 600,000
(PVL copies/10° cells)
PBMCs
C
Vaginal fluid PBMCs
60,000+ 600,0009
" ]p=0.03 o p=0.48
45,000 ) &
0 - %) o
d3 g B 400,000-
303 ° Ew3
- O - 0
s 3 30,0004 ° > %
= 22 &
T § ° £ § 200,000
£ 15,000 g o = ° o
—& 5
ol oot Sectg. i g st
Asymptomatic HAM/TSP Asymptomatic HAM/TSP
E
p=0.02 p>0.99
100~ )
Em Asymptomatic
% 80 — HAMI/TSP
8
o
2 60
(]
©
- 404
>
o
2 20
0_
Vaginal fluid PBMCs

Figure 1. HTLV-1 proviral load (PVL) in vaginal fluid and peripheral blood mononuclear cells
(PBMCs) from HTLV-1-infected women. (A) Comparison of median PVL in vaginal fluid and PBMCs
(n = 54) using the Wilcoxon signed rank test. (B) Correlation between PVL in vaginal fluid and
PBMCs (n = 54) using Spearman’s rank correlation testing. (C) HTLV-1 proviral load in vaginal fluid
from asymptomatic women (n = 42) and women with HAM/TSP (n = 13) using the Mann-Whitney
test. (D) HTLV-1 proviral load in PBMCs from asymptomatic women (n = 42) and women with
HAM/TSP (n = 13) using the Mann-Whitney test. (E) Percentage of detectable PVL in vaginal fluid
and PBMCs in asymptomatic women and women with HAM/TSP (n = 56) using Fisher’s exact test.
p-values < 0.05 considered significant. Analysis performed using GraphPad software Prism (version

9.5, San Diego, CA, USA).
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Table 1. Sociodemographic profile of 56 HTLV-1-infected women.

Variable
Age (years) ? 359472
Family income 1(1-2)
Educational level (years) b 9(5-12)
Skin color (%) €
Black 26 (46.4)
Mixed-race 21 (37.5)
White 9(16.1)
Marital status (%) ©
Married/Stable relationship 41(73.2)
Single 14 (25)
Divorced/Separated 1(1.8)
Partner age (years) b 42 (33.5-47.5)
Number of lifetime partners 4(3-135)
Parity 1.5 (1-3)

Family income is expressed as number of monthly minimum wages (USD 250 in 2023) * Data presented as mean
(standard deviation). ® Data presented as median and interquartile range (25th-75th percentiles). ¢ Data presented
as frequency /proportion.

Table 2. HTLV-1 proviral load in peripheral blood mononuclear cells and cervicovaginal fluid,
cytopathologic findings, and vaginal microbiota in asymptomatic women and others with HAM /TSP.

HTLV-1
Variable Asymptomatic H(A M p-Value
n=13)

(n=43)
Cervicovaginal cytopathology n (%) ®
Negative for neoplasia 42 (97.7) 12 (92.3) 0.36
ASC-US® 1(23) 0 0.58
Unsatisfactory 0 1(7.7) 0.07
Vaginal microbiota n (%) ?
Lactobacillus vaginalis 7 (16.3) 2(154) 0.94
Gardnerella vaginalis / Mobiluncus spp. 9(20.9) 2(15.4) 0.66
Coccus/Bacillus 16 (37.2) 6(46.1) 0.56
Candida spp. 11 (25.6) 2(15.4) 0.44
Unsatisfactory 0 1(7.7) 0.07
HTLV-1 PVL in cervicovaginal fluid “¢  103.1 (0-2000) 869 (447.9-3760) 0.03
HTLV-1 PVL in PBMCs ¢ 21,976 31,080 048

(3420-60,036) (14,799-66,420)

? Data presented as frequency/ proportion; chi-square test. ® Atypical squamous cells of undetermined significance
(ASC-US). € Data presented (asymptomatic women (n = 42) and women with HAM/TSP (n = 13)) as median
and interquartile range (25th-75th percentiles); Mann-Whitney test. ¢ Number of HTLV-1 copies/10° cells. PVL:
proviral load; PBMCs: peripheral blood mononuclear cells. HAM/TSP: HTLV-1-associated myelopathy/Tropical
Spastic Paraparesis.

An additional assessment of the cervicovaginal environment was performed compar-
ing women with detectable and undetectable HTLV-1 PVL in vaginal fluid. No statistical
differences were found between the groups with regard to neoplasia in the cervicovaginal
cytopathology. One patient among those with detectable PVL had atypical squamous
cells of undetermined significance (ASC-US). Women with undetectable PVL presented a
higher frequency of Lactobacillus spp. (p = 0.004) and a lower frequency of Coccus/Bacillus
(p =0.001). The frequency of Gardnerella vaginalis / Mobiluncus spp. and Candida spp. were
similar between the groups (Table 3).
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Table 3. Frequency of cervicovaginal cytopathology findings and microbiota in women with de-
tectable and undetectable proviral load in vaginal fluid.

PVL Detectable  PVL Undetectable

Variable (n = 36) (n = 20) p-Value

Cervicovaginal cytopathology n (%) ®

Negative for neoplasia 34 (94.4) 20 (100) 0.28
ASC-US? 1(2.8) 0 045
Unsatisfactory 1(2.8) 0 0.45
Vaginal microbiota n (%) ?

Lactobacillus vaginalis 2(5.6) 7 (35) 0.004
Gardnerella vaginalis/ Mobiluncus spp. 7(194) 4(20) 0.96
Coccus/Bacillus 20 (55.6) 2(10) 0.001
Candida spp. 6(16.6) 7 (35) 0.11
Unsatisfactory 1(2.8) 0 0.45

? Data presented as frequency/proportion; chi-square test. ® Atypical squamous cells of undetermined significance
(ASC-US). PVL: proviral load.

4. Discussion

The results of the present study demonstrate a direct correlation between HTLV-1
PVL in vaginal fluid and PVL in PBMCs. Interestingly, a 50-fold difference in PVL levels
were found in vaginal fluid compared to peripheral blood. Of note, PVL in vaginal fluid
was undetectable in one-third of the women evaluated, almost all (n = 19/20) of whom
were asymptomatic. To our knowledge, this was the first study that aimed to quantify and
correlate HTLV-1 PVL in vaginal fluid and PBMCs.

The detection of HTLV-1 DNA in cervicovaginal secretion samples was previously
reported in 68% of sex workers infected with the virus in Peru, which was further associated
with cervicitis [21]. In addition, a study in Gabon evaluated women with HTLV-1 DNA in
vaginal fluid, demonstrating the local production of anti-HTLV-1 antibodies, suggesting
an immune response in the vaginal mucosa [22]. Our work has previously shown that
HTLV-1-infected women exhibit an activated immune response in the vaginal mucosa, as
reflected by higher concentrations of cytokines, such as IL-2, TNF, IL-10, IL-4, and IL-17,
in cervical fluid compared to uninfected women. Cytokine levels in vaginal fluid have
not been found to correlate with HTLV-1 PVL in cervicovaginal fluid or peripheral blood
mononuclear cells in asymptomatic patients [13]. In addition, cytokine analyses revealed
no differences between women with detectable or undetectable PVL (data not shown).

The role of PVL as a predictor for the development of HTLV-1-associated diseases
has been suggested, as patients with HTLV-1-associated myelopathy/tropical spastic para-
paresis (HAM/TSP) and adult T-cell lymphoma/leukemia (ATLL) present higher PVL in
PBMCs than asymptomatic carriers [19,23]. Patients with isolated neurological changes, pe-
ripheral neuropathy, and neurogenic bladder may also have higher PVL than asymptomatic
patients [24,25]. Regarding correlations between PVL in PBMCs and other body fluids,
evaluation of paired breast milk and blood samples from HTLV-1-infected women showed
a strong correlation between PVL in both compartments [26,27]. Furthermore, a previous
study indicated a positive correlation between PVL in PBMCs and saliva, with higher mean
PVL found in patients diagnosed with HAM /TSP compared to asymptomatic carriers,
suggesting the possible influence of systemic inflammatory symptoms on oral health as
well as potential transmission via saliva [28]. A similar correlation was found between
PVL in peripheral blood and cerebrospinal fluid (CSF) by Lezin et al. in 2005, who further
demonstrated a relevant association with the patients’ neurological symptoms [29]. A study
conducted in Japan found that higher HTLV-1 PVL in the blood could be indicative of more
severe lung involvement, which was also closely correlated with lymphocyte counts and
increased PVL in bronchoalveolar fluid [30]. Thus, the presence of HTLV-1 PVL in body
compartments may be directly related to localized inflammation and cytokine production,
in addition to the presence of diseases associated with HTLV-1. Herein, HTLV-1 PVL was
found to be much less detectable in the vaginal fluid of asymptomatic women, which corre-
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lated with lower PVL in the PBMCs from these patients. This may be due to the presence
of HTLV-1-infected cells in vaginal fluid being related to the natural process of vaginal
transudation, which allows lubrication through vasodilation-transudation reactions [31,32],
or localized activation of the immune response in the vaginal environment. Importantly,
cytopathologic findings and cytokine levels in vaginal fluid were not observed to differ
between women with detectable and undetectable PVL. Moreover, cytopathologic findings
were similar between asymptomatic carriers and women diagnosed with HAM/TSP. It
should be noted that the PVL in the vaginal fluid could be higher than the amount de-
tected, since quantification of PVL represents the proportion of infected cells per cell tested.
Healthy vaginal fluid consists of several cell types that are not targets of HTLV-1, such as
squamous cells, endocervical cells, polymorphonuclear cells, and plasmocytes [33,34]. The
major targets for HTLV-1 are CD4+ T lymphocytes and, to a lesser extent, macrophages, and
dendritic cells [12], which are not the predominant components of healthy vaginal fluid.

The present study, it was not possible to determine the factors for correlation of HTLV-1
PVL between vaginal fluid and PBMCs. This interference between the systemic immune
response and the immune response activated in the vaginal environment could explain the
higher viral concentrations of HTLV-1 in different mucous membranes. However, this still
requires in-depth studies, including those on CD4+ and CD8+ T cell counts.

Regarding vaginal microbiota, significantly higher levels of Lactobacillus spp. were
found in women with undetectable PVL in vaginal fluid, which is likely not clinically
relevant considering that high levels are a common finding in the microbiota [35]. In
addition, Coccus/Bacillus was more abundant in women with detectable PVL in vaginal
fluid. While these pathogens may be associated with bacterial vaginosis, they are also
present in healthy women [36,37]. Zunt et al. associated cervicitis with increased cervical
shedding of HTLV-1 and sexual transmission [21]. However, as confirmatory testing was
not performed on the present sample, it was impossible to confirm the species of pathogens
found and their possible association with cervicitis, which represents a limitation regarding
this association.

The presence of HTLV-1 in the vaginal fluid of infected women may have implications
on the route of viral transmission. Sexual transmission of HTLV-1 can occur both from
male-to-female as well as vice versa [7,8]. Overall, the frequency of CD4+ T lymphocytes,
the main cells targeted by HTLV-1, is higher in the semen than in the vaginal fluid of
healthy individuals [12]. However, although no studies have attempted to quantify HTLV-1
PVL in the semen of infected individuals, it has been speculated that higher PVL in semen
may explain the presumed greater efficacy of male-to-female sexual transmission [5,7,8]. A
report on serodiscordant couples suggested a greater risk of sexual HTLV-1 transmission to
a seronegative partner when the infected partner presented higher HTLV-1 PVL in PBMCs
compared to couples in which transmission did not occur [8]. On the other hand, the
presence of HTLV-1 in vaginal fluid may also be relevant to the vertical transmission of
HTLV-1, which is especially important considering that no consensus exists regarding the
preferred route of delivery (vaginal versus cesarian) in HTLV-1-infected women. Although
less common, transmission from mother-to-child occurs in up to 5% of women who have
not breastfed their infants [38-40]. Therefore, it is of utmost importance to determine
whether women with higher HTLV-1 PVL may be more likely to transmit the virus to
newborns during pregnancy or delivery. To date, the use of antiretroviral drugs has not
been recommended during pregnancy for HTLV-1-infected women.

5. Conclusions

Our results support the notion that PVL in peripheral blood may correlate with PVL
in vaginal fluid, which is a relevant factor not only for the sexual route of female-to-
male HTLV-1 transmission, but could also have repercussions on vertical transmission,
particularly in the context of vaginal delivery.
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4.2 HTLV-1 Infection and Cervicovaginal Susceptibility to High-Risk HPV: Findings
from Women Living with HTLV-1 in Salvador, Brazil

No que se refere aos trés ultimos objetivos especificos desta tese, que foram determinar a
frequéncia da infec¢do pelo HPV em mulheres infectadas e ndo infectadas pelo HTLV-1,
caracterizar os tipos de HPV encontrados de acordo ao seu risco oncogénico e descrever os
achados citopatologicos cérvico-vaginais dos dois grupos, foram avaliadas 155 mulheres
atendidas no Centro de HTLV da EBMSP, sendo 79 mulheres infectadas pelo HTLV-1 e 76 ndo
infectadas, estas ultimas selecionadas entre acompanhantes ou familiares das pacientes.

Os resultados dessas analises estdo apresentados no segundo manuscrito que compde este
trabalho e tem como titulo “HTLV-1 Infection and Cervicovaginal Susceptibility to High-
Risk HPV: Findings from Women Living with HTLV-1 in Salvador, Brazil”. O artigo sera
submetido para publica¢@o na edicdo especial “Viral Infections in Gynecological Diseases” da
revista “Viruses”.

A PCR para HPV revelou 23 amostras positivas, 15 em mulheres infectadas pelo HTLV-1
(19%) e 8 em ndo infectadas (10,5%) (p = 0,13). Foram identificados vinte e trés tipos de HPV
nos grupos estudados, apenas trés tipos (31, 54 e 58) foram detectados em ambos. Observou-se
uma distribuicdo percentual equilibrada desses tipos de HPV, com excec¢édo do tipo 58 de alto
risco, que estava presente em 38,1% das mulheres infectadas pelo HTLV-1. 61,9% das
mulheres infectadas pelo HTLV-1 apresentaram um ou mais tipos de HPV de provavel ou
efetivo alto risco oncogénico em suas analises. Nas mulheres ndo infectadas, essa proporcéo foi
de 44,44%. Com relacdo aos achados citopatolégicos, ndo foram encontradas diferencas

estatisticamente significativas.
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ABSTRACT

Background: Cervical cancer is associated with persistent infection with oncogenic Human
papillomavirus (HPV) types. A higher prevalence of HPV has been found in women infected
with HTLV-1, however few studies have described co-infection. This study aimed to investigate
whether there is greater cervicovaginal susceptibility of women living with HTLV-1 to HPV
infection and to characterize the types of HPV found according to their oncogenic risk.
Methods: Through consecutive care at a multidisciplinary center for patients with HTLV in
Salvador, Bahia, Brazil, women infected with HTLV-1 and uninfected women (companions or
relative of the patients) were seen in clinical consultations and underwent gynecological
examinations to obtain samples of vaginal fluid that were collected with sterile swabs from the
ectocervix, endocervix and vaginal walls. HPV diagnosis was performed by polymerase chain
reaction (PCR) using primers to amplify a DNA fragment from the L1 region of the viral
genome. All HPV PCR-positive samples were subjected to next-generation sequencing (NGS)
using the Illumina platform and to Sanger sequencing. Cell abnormalities detected by
Papanicolaou smears were classified by light microscopy using the Bethesda system.

Results: A total of 155 women were examined, of whom 79 were infected with HTLV-1 and
76 were uninfected. HPV PCR revealed 23 positive samples, 15 HTLV-1 infected and 8
uninfected women (p = 0.13). Twenty-three types of HPV were identified in the groups studied,
only three types (31, 54 and 58) were detected in both. A balanced percentage distribution of
these HPV types was observed, with the exception of high-risk type 58, which was present in
38.1% of HTLV-1-infected women. 61.9% of women infected with HTLV-1 had a high-risk
type or a probable high-risk type in their analyses. In uninfected women, this proportion was
44.44%. No significant differences were found with respect to cytopathologic findings of
HTLV-1-infected and uninfected women.

Conclusion: The distribution of HPV types was similar between the HTLV-1-infected and
uninfected groups, with the exception of high-risk type 58, which was more frequent in HTLV-
1-infected women. Further studies are required to determine whether HTLV-1 infection
influences the course of HPV infection and the development of cervical cancer.

Keywords: HTLV-1; HPV; co-infection, cervical cancer.
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INTRODUCTION

An estimated 5-10 million people worldwide are infected with human T-leukemia virus type 1
(HTLV-1). This virus is currently widespread in Brazil, with approximately 800,000 HTLV-1
carriers. In Salvador, the prevalence in the general population is 1.8%, with 1.2% of men and
2.0% of women affected. Infection is more prevalent in women and affects 10% of people over
50 years [1,2]. Transmission of HTLV-1 occurs via the horizontal route (sexual contact, blood
transfusion, sharing contaminated syringes and sharps) and the vertical route (breastfeeding,
transplacental transmission or during childbirth) [1,3,4]. A recent study has shown that sexual
transmission between adults is the main route of HTLV-1 infection in the general population of

Salvador [5].

Human papillomavirus (HPV) is the most common sexually transmitted infection (ST1) in the
world and is directly linked to cervical cancer [6-8], one of the most prevalent cancers in several
countries, including Brazil [9,10]. It is estimated that at least 50% of sexually active people
come into contact with HPV at some point in their lives and that 80% of women have this
contact by the age of 50 [11,12]. More than 200 different HPV types have been identified,
which are classified as low or high risk for cervical cancer [13,14]. Fifteen types were classified
as high oncogenic risk (16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68, 73 and 82), three types
(26, 53 and 66) were considered probable high risk, twelve types (6, 11, 40, 42, 43, 44, 54, 61,
70, 72, 81 and 89) were classified as low risk, and three types (34, 57 and 83) were associated
with an undetermined risk [15]. HPV types 16 and 18 are responsible for about 70% of all
invasive cervical cancer cases. HPV types 6 and 11, which are found in most genital warts and
laryngeal papillomas, do not appear to pose a high risk for the development of malignant

disease, although they are present in a small proportion of malignant tumors [16-18].
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There is no consensus on the epidemiological aspects of HTLV-1/HPV co-infection in the few
studies that have investigated the effects of this viral association in the cervicovaginal
environment [19-21]. A pilot study with 90 women showed a higher prevalence of HPV in the
group of patients infected with HTLV-1 [19]. Another study reported that HTLV-1 infection
was associated with high-risk HPV infection, with HPV16 being the most common type [20].
In contrast, a study that evaluated the association between 24 specific types of HPV and HTLV-
1 infection found an association in only one type, HPV53, a probable high-risk type [21]. Our
previous work showed that the HTLV-1 proviral load is detectable in vaginal fluid and that
virus infection induces local immunological activation, characterized by an increase in the
concentrations of Thl, Th2 and IL17 cytokines. We also observed that HTLV-1-infected
women carrying HAM/TSP had decreased vaginal lubrication compared with asymptomatic
women and uninfected women. These findings allow us to suggest that a more inflamed vaginal
environment and less protected by natural lubrication against external pathogens may increase
the local vulnerability of HTLV-1-infected women to other sexually transmitted infections,

such as HPV [22-24].

Investigating whether there is greater cervicovaginal susceptibility of women infected with
HTLV-1 to HPV infection and characterizing the types of HPV found according to their
oncogenic risk can help in understanding the possible pathological and inflammatory changes
associated with HTLV-1 in this environment. These findings may have implications for public
health policies, such as the route of delivery and whether HPV vaccination should be prioritized
in women infected with HTLV-1. The aim of this study was to investigate whether there is
greater cervicovaginal susceptibility of women infected by HTLV-1 to HPV infection and to

characterize the types of HPV found according to their oncogenic risk.
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METHODS

Patients and study design

This was a cross-sectional study conducted at the Integrative Multidisciplinary HTLV Center
(CHTLYV) of the Bahiana School of Medicine and Public Health (EBMSP) in Salvador, Bahia,
Brazil, from October 2014 to November 2015 [25]. Patients were included sequentially, at the
time of consultation, based on the following inclusion criteria: Diagnosis of HTLV-1 infection
(ELISA enzyme-linked immunosorbent assay and Western blot positive), age over 18 years and
active sexual life. The uninfected group were selected from companions or relatives of patients
who attended consultations, with the same criteria such as age and sexual activity. Women with
positive HIV serology, those patients who were vaccinated against HPV, pregnant, postpartum
up to 42 days, breastfeeding, transplant recipients, patients undergoing chemotherapy,
radiotherapy, or corticosteroid therapy or those suffering from diseases that affect the immune

system, and patients undergoing total hysterectomy or cervical amputation were excluded.

The sample size was calculated based on a 30% estimated prevalence of HPV infection for
HTLV-1 uninfected women and 60% in HTLV-1 infected, with an estimated prevalence ratio
(PR) of 2.0 [11,19]. Adopting an alpha error of 5% and power of 80%, the necessary sample

size was determined to be, at least, 49 women in each group.

Ethical approval

The present study protocol was approved by the EBMSP Institutional Research Board (CAAE
33098414.4.0000.5544). All procedures were planned and conducted in accordance with the
ethical principles of the Declaration of Helsinki [26]. All participants signed an informed

consent form.
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Sample collection

Clinical and demographic data were collected using a standardized form. Whole blood samples
were collected in EDTA tubes and peripheral blood mononuclear cells (PBMC) were separated
by density gradient centrifugation and cryopreserved until use. A complete gynecologic
examination and collection of cervicovaginal samples were performed by a single trained
gynecologist. Cotton swabs were used to collect fluid from the ectocervix, endocervix and
vaginal walls for molecular HPV diagnosis. The samples collected for analysis were then placed
in tubes containing 400 pl hydroxymethyl ethylene diamine tetra-acetic acid (Tris-EDTA)
solution and stored at -20°C. For cytopathological and vaginal microbiota analysis,
Papanicolaou smears were collected from the ectocervix and endocervix using an Ayres spatula
and a cytobrush, respectively. The collected samples were fixed in absolute alcohol for further

processing.

Cytopathological analysis, DNA extraction and amplification of the HPV genome

Cell abnormalities detected by Papanicolaou smears were classified according to the Bethesda
system using light microscopy [27]. Total DNA was extracted with the QIAamp DNA mini Kit
(Qiagen, Valencia, CA) using the Spin Column DNA Extraction System and stored at -20 °C
until use. The presence of HPV DNA was determined by amplification with a set of
oligonucleotides. PCR was performed using the set of consensus and degenerate primers MYQ09
(5'-CGTCCMARRGGAWACTGATC-3") / MYI11 (5-GCMCAGGGWCATAAYAATGG-
3"), which anneal in a conserved region of the L1 gene and amplify a product of approximately
450 bp. The standard PCR reaction mix was adjusted to a final volume of 50 uL using the
following reagent concentrations: 1.25 pL of each primer, 25 pL of NZYTaq Il 2x Green
Master Mix (NZYTech, Lisbon, PT), and nuclease-free water to 50 pL. Under laminar flow, 1

to 6 pL (100 ng) of DNA was added from each sample. This assay included the primers
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PC04/GH20 that amplify a 268-bp cellular $-globin DNA fragment, which served as an internal
control for adequacy of amplification. A previously HPV-diagnosed sample, provided by a
partner laboratory, served as a positive control. The negative control was consisted of ultrapure
water without DNA. The fragments were amplified in a thermocycler under the following
conditions: initial denaturation at 94 °C for 4 minutes, 40 cycles of denaturation at 94 °C for 30
seconds, annealing at 55 °C for 30 seconds and extension at 72 °C for 30 seconds, with final
extension at 72 °C for 8 minutes. The PCR products were subjected to electrophoresis in a 1%
agarose gel under constant voltage. The bands were visualized by staining with SYBR Safe

DNA Gel Stain (Invitrogen, USA) and documented photographically.

Circular DNA enrichment, sequencing and virome analysis

Circular DNA was enriched by rolling circle amplification (RCA) using the Illustra TempliPhi
Amplification Kit (GE Healthcare Life Sciences, Piscataway, NJ) according to the
manufacturer’s instructions. The positive control used was provided with the kit. The RCA
products were visualized in 0.8% agarose gel electrophoresis as a band ~12 kb in size. DNA
products were purified, and 2 ng was used to prepare each sample library using the Nextera XT
DNA Sample Preparation Kit (Illumina Inc., San Diego, CA). All samples were individually
indexed by adding pairs of indexing primers, and library concentrations were determined using
a Qubit 4 Fluorometer with dsDNA HS Assay Kit for Qubit (Thermo Fisher Scientific,
Wilmington, DE, USA). Libraries were diluted to a final concentration of 12 pM and loaded
onto the flowcell before clonal cluster generation using cBot (lllumina Inc.). Samples were

sequenced on an lllumina MiSeq platform (2 x 100 nt reads).

Reads with a Phred quality score below 28 were trimmed using Sickle and the remaining reads
were mapped to the human reference genome hgl19 using BWA to remove human reads. Non-

human reads were compared to viral sequences using BLASTX [28-30] and RefSeq's viral
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protein database. Hits with an e-value below 0.01 were submitted to BLASTX against
GenBank’s non-redundant database. Reads were classified as virus/non-virus and the virus
family was defined based on the most similar sequences found in the database. The relative
abundance of the viruses was calculated by dividing the number of reads assigned to each virus
family by the total number of trimmed reads submitted to BLASTX. Reads were also assembled
with HPV reference genomes from the Papillomavirus Episteme (PaVE) database
(http://pave.niaid.nih.gov) using Geneious R11 (Biomatters, Auckland, New Zealand) and

consensus sequences representing the complete HPV genomes were extracted.

In addition to next-generation sequencing (NGS), traditional sequencing was performed using

the Sanger method. The sequences obtained were also analyzed using the PaVE database.

Statistical evaluations

Quantitative sociodemographic and clinical variables without normal distribution, such as age,
educational level, weekly sexual frequency, number of partners, pregnancies, parity and
abortions were analyzed using the nonparametric Mann-Whitney U test and presented as
median values and 25th and 75th percentiles. The qualitative variables skin color, marital status,
smoking, social alcohol use, illicit drug use, sexually transmitted infections, treatment with
trichloroacetic acid, dyspareunia, bleeding after sex, and contraceptive methods were expressed
as simple frequencies/proportions and analyzed using the chi-square test or Fisher's exact test.
HPV PCR was analyzed using the chi-square test. HPV oncogenic risk and differences in
cervicovaginal cytopathological profiles were assessed using Fisher's exact test. Statistical
significance was set at p-values < 0.05. All analyzes were performed using GraphPad software

version 9.5 and SPSS software version 17.0 for Windows.
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RESULTS

A total of 155 women were examined, of whom 79 were infected with HTLV-1 and 76 were
uninfected. No significant differences were found between the groups with regard to
sociodemographic profiles and use of legal and illegal substances. In the sexual behavior of
both groups, HTLV-1-infected women had a lower weekly sexual frequency (p < 0.0001), a
greater number of lifetime partners (p = 0.0029) and a lower number of sexual partners in the
last 6 months (p = 0.0007). They reported more pregnancies and births than uninfected women
(p < 0.0001) and there was no difference in the number of abortions (p = 0.86). In terms of
clinical characteristics, there were no significant differences in sexually transmitted infections
history, use of trichloroacetic acid to treat HPV infections, dyspareunia or bleeding after
intercourse. HTLV-1-infected women reported lower contraceptive use than HTLV-1-
uninfected women (p = 0.001) (Table 1). Of the HTLV-1-infected women who used some
contraceptive methods, only 20% used condoms. This rate was slightly higher, around 30% in

uninfected women.

Table 1. Sociodemographic profile, clinical characteristics, and sexual behavior of HTLV-1-

infected and uninfected women evaluated in Salvador, Bahia - Brazil

HTLV-1-Infected HTLV-1 uninfected

Variable p-value
(n=179) (n =176)
Age (years)! 39 (26-53) 40 (33-51) 0.78
Educational level (years)! 9 (5-11) 7 (5-10.5) 0.79
Skin color n (%)? 0.74
Black 28 (35.4) 27 (35.5)
Brown 44 (55.7) 40 (52.7)

White 7(8.9) 8 (10.5)



Indigenous

Marital status n (%)>
Married / Stable union
Single

Widow

Divorced / Separated
Smoker n (%)°

Yes

No

Social drinker n (%)>
Yes

No

Illicit drug user n (%)’
Yes

No

Weekly sexual frequency'
Number of partners!
Lifetime

Last 6 months
Pregnancies'

Parity!

Abortions!

STIs history n (%)
Yes

No

0 (0)

29 (36.7)
37 (46.8)
4(5.1)

9 (11.4)

5(6.3)

74 (93.7)

20 (25.3)

59 (74.7)

1(1.3)
78 (98.7)

0 (0-1)

3 (1-5)
0 (0-1)
3 (1-5)
2 (1-4)

0 (0-1)

5(6.3)

74 (93.7)

1(1.3)

29 (38.2)
35 (46.1)
3(3.9)

9 (11.8)

1(1.3)

75 (98.7)

11 (14.5)

65 (85.5)

1(1.3)
75 (98.7)

0(1-3)

2 (1-3)
1(1-1)
1(1-2)
1(1-2)

0 (0-1)

6(7.9)

70 (92.1)

57

0.98

0.21

0.13

1.00

<0.0001

0.0029

0.0007

<0.0001

<0.0001

0.86

0.76



TCA n (%)**
Yes 2(2.5)
No 77 (97.5)

Dyspareunia n (%)’

Yes 15 (19)
No 64 (81)
Bleeding After Sex n (%)°

Yes 4(5.1)
No 75 (94.9)
Contraceptive Methods n (%)?

Yes 10 (12.7)

No 69 (87.3)

7(9.2)

69 (90.8)

16 (21.1)

60 (78.9)

4(5.3)

72 (94.7)

28 (36.8)

48 (63.2)

58

0.09

0.90

1.00

0.001

! Data presented as median and interquartile range (p25 - p75) - p-value: Mann-Whitney U test. 2 Data presented

as frequency / proportion - p-value: Chi-square test. > Data presented as frequency / proportion - p-value: Fisher's

exact test. * STIs: Sexually Transmitted Infections. * TCA: Trichloroacetic acid.

Regarding cytopathological findings, no significant differences were observed in the frequency

of women whether they were infected or not infected with HTLV-1. Six cases were positive for

atypia or lesions, 3 in the HTLV-1-infected group (1 ASC-US, LSIL and HSIL) and 3 (one

ASC-US and 2 LSIL) in HTLV-1-uninfected women. PCR for HPV of vaginal samples yielded

23 positive samples, 15 (19%) from HTLV-1 infected and 8 (10.5%) from uninfected women.

There was no statistically significant difference between the groups (p = 0.13) (Table 2).
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Table 2. Frequency of cervicovaginal cytopathological findings and of HPV infection in

HTLV-1-infected and uninfected women.

HTLV-1-Infected HTLV-1 uninfected
Variable p-value
n=179) (n=176)

Cervicovaginal cytopathology n (%)’

NILM? 74 (93.5) 73 (96.1) 0.72
ASC-US® 1(1.3) 1(1.3) 1.00
LSIL® 1(1.3) 2 (2.6) 0.61
HSILY 1(1.3) 0 1.00
Unsatisfactory 2 (2.6) 0 0.49
HPV PCR n (%)? 0.13
Positive 15 (19) 8 (10.5)

Negative 64 (81) 68 (89.5)

! Data presented as frequency / proportion - p-value: Fisher's exact test. 2 Data presented as frequency /
proportion - p-value: Chi-square test.  Negative for Intraepithelial Lesion or Malignancy. ® Atypical Squamous
Cells of Undetermined Significance. ¢ Low-Grade Squamous Intraepithelial Lesion. ¢ High-Grade Squamous

Intraepithelial Lesion. PCR: Polymerase Chain Reaction.

Of the 23 samples positive for HPV PCR, three had some type of atypia in cervicovaginal
cytopathology, one ASC-US in an HTLV-1-infected woman and two LSIL in uninfected
women. All PCR-positive samples were subjected to next-generation sequencing (NGS) and
Sanger sequencing, 13 were positive for some HPV type in the HTLV-1 infected group and 7
in the group of uninfected women. NGS found 4 women with multiple HPV types, two in each

group (Table 3).
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Table 3. Cervicovaginal cytopathology and HPV types found in 23 PCR-positive HTLV-1-

infected and uninfected women.

Sample ID cCyetl;)‘[I)izclle(?ig()i ;1;1 HPV NGS - Types HPYV Sanger - Types
HTLV-1-Infected (n = 15)

3 NILM Not detected 53

12 NILM Not detected 58

13 NILM Not detected 58

15 NILM 42,54,70,72 Not detected
17 NILM Not detected 58

19 NILM Not detected Not detected
20 ASC-US 58 58

21 NILM Not detected 58

29 NILM 72,74 72

37 NILM 58 58

41 NILM 26,31,68,69 Not detected
47 NILM 58 Not detected
51 NILM Not detected Not detected
79 NILM 58 58

141 NILM 6,16 6

HTLV-1 uninfected (n = 8)

42 LSIL Not detected 61

83 LSIL 31,35,51,59,61,83,213 83

84 NILM 35,44,58,59,83,84 Not detected
92 NILM Not detected 71

102 NILM Not detected Not detected
120 NILM 33 33

126 NILM 54 Not detected
144 NILM Not detected 61

NILM: Negative for Intraepithelial Lesion or Malignancy. ASC-US: Atypical Squamous Cells of Undetermined

Significance. LSIL: Low-Grade Squamous Intraepithelial Lesion. PCR: Polymerase Chain Reaction. NGS:

Next-Generation Sequencing.



61

Twenty-three types of HPV were identified in the groups studied. Thirteen types were present
in HTLV-1-infected women and thirteen types in uninfected women, only three types (31, 54
and 58) were detected in both groups. A balanced percentage distribution of these HPV types
was observed, with the exception of high-risk type 58, which was present in 38.1% of HTLV-
1-infected women (Figure 1A, 1B). 61.9% of women infected with HTLV-1 had a high-risk
type or a probable high-risk type in their analyses. In uninfected women, this proportion was
44.44% (Figure 1C, 1D). However, there was no significant difference between the compared

groups (p = 0.12).
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Figure 1. Percentage of HPV types (A, B) and oncogenic risk (C, D) found by NGS and
Sanger Sequencing in HTLV-1-infected (n = 13) and uninfected (n = 7) women using
frequency/proportion - P-value: Fisher's exact test (p = 0.12).
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DISCUSSION

The results of the present study show that the frequency of HPV in the cervicovaginal fluid of
HTLV-1-infected women is about twice that of HTLV-1-negative women, although the
difference in proportion was not statistically significant. In addition, we found that more than
half of HTLV-1-infected women had one or more HPV types with probable or actual high
oncogenic risk. Interestingly, HPV58, a high-risk virus type, was found in 38.1% of the HTLV-
1-infected women, whereas its frequency in the HTLV-1-uninfected group was only 5.56%.
The HPV58 type is associated with persistent, high-grade lesions and a high prevalence of
cervical cancer. A study conducted in China found that one third of patients with cervical cancer
were positive for HPV58 [31,32]. An interesting finding found in both HTLV-1 infected and
uninfected women was the presence of co-infection with multiple HPV types, which was
observed in four patients. Co-infection with multiple HPV types is mainly reported in people
living with HIV [33-35]. However, HIV seropositivity was an exclusion criterion in our study,

therefore, we excluded this possibility.

To our knowledge, few studies have performed a more detailed analysis of co-infection, and
there is no consensus on the epidemiological aspects of the HTLV-1/HPV relationship [19-21].
One of these studies, conducted in the Peruvian Amazon, reported that HTLV-1 infection is
associated with high-risk HPV infection. The most common high-risk HPV type was HPV16
(10.8%), followed by HPV31 (5.9%) and HPV18 (4.9%) [20]. Another study carried out in
Kenya evaluated the association between 24 specific types of HPV and HTLV-1 infection and

found an association in only one type, HPV53, which is a probable high-risk type [21].

Although not statistically significant, we found a higher frequency of HPV in HTLV-1-infected
women (19% versus 10.5%). These data confirm the results of a study conducted in Brazil,

which also found twice the percentage of HTLV-1/HPV-coinfected women (44% versus
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22.5%) compared to women without HTLV-1 exposure who tested positive for HPV [19].
Similar results were found in another study, which reported that women with HTLV-1 were
twice as likely to have HPV infection of any type than HTLV-1-negative women [20]. It is
worth noting that in our study, women infected with HTLV-1 had a greater number of partners
over their lifetime and used fewer contraceptive methods. Of those who used any, only 20%
used condoms. Although vaccines are undoubtedly the most effective method of protection

against HPV, condom use appears to play an important role in reducing HPV infections [36,37].

Regarding the cervicovaginal cytopathological analysis, no difference was found between the
groups. More than 90% of women in both groups had a cytopathological diagnosis of a negative
for intraepithelial lesion or malignancy (NILM). In other studies, no significant differences in
cervicovaginal cytopathology were found between HTLV-1-infected and uninfected
individuals [19-22]. Only three patients did the cytological findings match the positive results
of PCR and HPV genotyping by NGS or Sanger. Even in the patient with HSIL, a precursor
lesion of squamous cell carcinoma [38], the results were not confirmed by PCR. In addition, 17
cases with NILM cytopathology were positive on PCR and confirmed in NGS or Sanger. In
fact, several studies have shown that cytological findings have low sensitivity for the diagnosis

of HPV infection [39-41].

As reported in the literature, HPV infection of the cervix is closely associated with cervical
cancer. Approximately 99.7% of squamous cell carcinomas are caused by persistent genital
high-risk human papillomavirus infection, and nearly 90% of cervical adenocarcinomas are also
associated with the virus [8,42,43]. As with HPV infection, there is no consensus in some
studies conducted to investigate the association between HTLV-1 infection and cervical cancer.
Extensive work in Japan suggests that HTLV-1 infection may affect oncogenic prognosis of
some patients with cervical or vaginal cancer [44]. Consistent with this finding, a study in

Jamaica showed increased rates of HTLV-1 infection in individuals with high-grade cervical
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intraepithelial neoplasia or cancer compared with individuals with low-grade cervical
intraepithelial neoplasia or more benign pathologic conditions [45]. Several years later,
however, the same group of researchers obtained data that contrasted with their pilot project.
They found that HTLV-1 infection did not significantly contribute to the risk of cervical
neoplasia [46]. Two other studies, conducted in Mexico and Kenya, also concluded that there

was no association between HTLV-1 infection and cervical cancer [21,47].

As a limitation of this work, we point out that the number of women who participated in the
study was small and this may have affected the scope of the investigation both for HPV
infection and cytopathological changes. Furthermore, clinical monitoring of these women
would be important to observe whether the types of HPV found persist and their degree of risk
for cancer. In addition, HTLV-1-infected women were not categorized according to the
presence or absence of HAM/TSP, a factor that may elucidate gaps regarding HTLV-1/HPV
co-infection in women affected by this comorbidity. The pathogenesis of this viral association
could be better established by quantifying the proviral load in the peripheral blood and vaginal
fluid of women infected with HTLV-1 with HPV, but it was not possible to perform these

quantifications.

In conclusion, we found a higher proportion of HPV infection in HTLV-1-infected women
compared to uninfected women, although the difference was not statistically significant. The
percentage distribution of HPV types was similar between the two groups, with the exception
of high-risk type 58, which was more prevalent in HTLV-1-infected women. No significant
differences were found in cytopathologic findings between the two groups. The results suggest
a possible association between HTLV-1 and certain high-risk HPV types. Further studies are
needed to determine whether HTLV-1 infection influences the course of HPV infection and the
development of cervical cancer. These findings may have implications for public health policy,

such as whether the HPV vaccine should be prioritized in women living with HTLV-1.
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5 DISCUSSAO

Os resultados obtidos neste estudo trazem informagdes clinico-laboratoriais referentes
a presenca do HTLV-1 no ambiente cérvico-vaginal e suas implicacdes, além de caracterizar a
infeccao por HPV e os tipos encontrados neste compartimento.

Inicialmente, demonstramos que o HTLV-1 pode ser detectado no fluido vaginal e que
existe uma correlagdo direta entre a CPV do HTLV-1 no fluido vaginal ¢ nas PBMCs. E
interessante notar que foi encontrada uma diferenca de 50 vezes nos niveis de CPV no fluido
vaginal em comparagdo com o sangue periférico. Além disso, a CPV no fluido vaginal era
indetectdvel em um ter¢o das mulheres avaliadas, quase todas (n=19/20) assintomaticas. Este
foi o primeiro estudo que teve como objetivo quantificar e correlacionar a CPV do HTLV-1 no
fluido vaginal e nas PBMCs. A detec¢ao do DNA do HTLV-1 em amostras de secrecao cérvico-
vaginal também foi relatada no Peru e no Gabao, neste ultimo, os autores observaram uma
produgdo local de anticorpos anti-HTLV-1, sugerindo uma resposta imune na mucosa vaginal
(169.170) " Demonstramos em um trabalho anterior que as mulheres infectadas pelo HTLV-1
também apresentaram uma resposta imune ativada na mucosa vaginal refletida por um aumento
nos niveis de citocinas, porém, nao se correlacionaram com a CPV do HTLV-1 no fluido vaginal
ou nas PBMCs em pacientes assintomaticas *°). Na presente tese, observamos que a CPV do
HTLV-1 era muito menos detectavel no fluido vaginal de mulheres assintomaticas, o que se
correlacionou com a CPV mais baixa nas PBMCs dessas pacientes. Isso pode ocorrer devido a
presenca de células infectadas pelo HTLV-1 no fluido vaginal que participam do processo
natural de transudagao vaginal, mecanismo que permite a lubrificagdo por meio de reagdes de
vasodilatagio-transudacdo "'’ Uma outra possibilidade ¢ a ativagdo localizada da resposta
imune no ambiente vaginal, com recrutamento celular 179,

A presenga do HTLV-1 no fluido vaginal de mulheres infectadas pode ter implicagdes
na transmissdo sexual do virus, que apesar de ocorrer com mais frequéncia de homem para
mulher, também pode ocorrer de forma contraria 1415, A frequéncia de linfocitos T CD4+, as
principais células visadas pelo HTLV-1, ¢ maior no sémen do que no fluido vaginal de
individuos saudaveis ”. Entretanto, embora nenhum estudo tenha tentado quantificar a CPV do
HTLV-1 no sémen de individuos infectados, especula-se que a CPV mais alta no s€men possa
explicar a suposta maior eficacia da transmissdo sexual de homem para mulher %415 Um
relatorio sobre casais sorodiscordantes sugeriu um risco maior de transmissao sexual do HTLV-
1 para um parceiro soronegativo quando o parceiro infectado apresentava maior CPV em

PBMCs em compara¢io com casais nos quais a transmissdo nio ocorreu ¥, A presen¢a do
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HTLV-1 no fluido vaginal também pode ser relevante para a transmissdao vertical, o que ¢
especialmente importante considerando que ndo ha consenso sobre a via de parto preferida
(vaginal ou cesariana) em mulheres infectadas pelo HTLV-1. Embora menos comum, a
transmissdo de mae para filho ocorre em até 5% das mulheres que ndo amamentaram seus filhos
(173-175) Portanto, mulheres com CPV detectdvel e com concentragdes elevadas no fluido vaginal
podem ter maior probabilidade de transmitir o virus aos recém-nascidos durante a gravidez ou
0 parto.

Como ja evidenciamos, a presenga do HTLV-1 no fluido cérvico-vaginal desencadeia
uma resposta imunologica local, além de uma lubrificagdo diminuida em algumas mulheres
infectadas. Estes resultados sugerem que um ambiente vaginal mais inflamado pode estar
menos protegido e aumentar a suscetibilidade das mulheres infectadas pelo HTLV-1 a outras
ISTs, como o HPV %49 Ademais, tanto o HTLV-1 como o HPV tém como principal forma de

transmissdo horizontal a via sexual ©!3%

. De fato, no segundo manuscrito desta tese,
demonstramos que a propor¢ao de HPV no fluido cérvico-vaginal de mulheres infectadas pelo
HTLV-1 ¢ cerca de duas vezes maior (19% versus 10,5%) do que a de mulheres HTLV-1
negativas. Apesar disso, como ndo houve diferenga estatistica, ndo podemos inferir que hd uma
maior suscetibilidade cérvico-vaginal das mulheres que vivem com HTLV-1 ao HPV. Outros
estudos encontraram resultados semelhantes ao concluirem que mulheres com HTLV-1 tinham
duas vezes mais probabilidade de ter infeccdo por HPV de qualquer tipo do que as mulheres
ndo infectadas por HTLV-1 @637,

Também identificamos que 61,9% das mulheres infectadas pelo HTLV-1 apresentaram
um ou mais tipos de HPV de provavel ou efetivo alto risco oncogénico em suas andlises. Nas
mulheres ndo infectadas, essa proporcao foi de 44,44%. O HPVS58, um tipo viral de alto risco,
foi encontrado em 38,1% das mulheres infectadas pelo HTLV-1, enquanto sua frequéncia no
grupo nao infectado pelo HTLV-1 foi de apenas 5,56%. Este tipo de HPV esté associado a lesdes
persistentes e de alto grau e a uma alta prevaléncia de cancer cervical. Em Hong Kong, um
estudo constatou que um tergo das pacientes com cancer cervical eram positivas para o HPV58
(176171 " Na literatura ha poucos trabalhos que realizaram uma analise mais detalhada dos tipos
de HPV encontrados na coinfecgio HTLV-1/HPV G638 Um desses estudos relatou que a
infeccdo por HTLV-1 estava associada a infecgao por HPV de alto risco. Os tipos de HPV de
alto risco mais comuns foram o HPV16 (10,8%), seguido pelo HPV31 (5,9%) e o HPV18
(4,9%) 7. Em outro estudo ndo foi encontrada associacio entre a infeccio por HTLV-1 e HPV

de alto risco, apenas o HPV53 (provavel alto risco) foi associado ao HTLV-1 ¥, Um achado

interessante em nosso trabalho, encontrado tanto em mulheres positivas para HTLV-1, como



75

nas negativas, foi a presenca de infec¢do cérvico-vaginal com vérios tipos de HPV, observada
em quatro pacientes, duas em cada grupo. A multinfec¢do com varios tipos de HPV ¢ relatada
comumente em pessoas que vivem com HIV, entretanto, a soropositividade para o HIV foi um
critério de exclusdo em nosso estudo, portanto, essa possibilidade foi descartada (178139,

Como limitagdes deste trabalho, apontamos que o nimero de mulheres que participaram
do estudo foi pequeno e isso pode ter afetado o escopo da investigagdo tanto para a avaliagao
de CPV, quanto para a determinacdo da frequéncia da infeccao pelo HPV. Além disso, a
patogénese da coinfec¢do HTLV-1/HPV poderia ser melhor estabelecida pela quantificagdo da
CPV no fluido vaginal deste grupo especifico de mulheres avaliadas, mas nao foi possivel
realizar essas analises. Entretanto, temos o objetivo de concretizar essas quantificagdes em
breve.

Em resumo, o ambiente cérvico-vaginal de mulheres infectadas por HTLV-1,
principalmente as portadoras de HAM/TSP, apresenta um possivel pior prognéstico quando
comparadas as mulheres assintomaticas ou ndo infectadas. Mais estudos com mulheres que
vivem com HTLV-1 devem ser realizados para investigar os mecanismos que envolvem a carga
proviral vaginal e a persisténcia de infecgdes por HPV de alto risco, bem como a incidéncia de
cancer cervical. Estes dados podem ter implicagdes para politicas publicas de saude, tais como
a via de parto preferencial e se a vacinacao contra o HPV deve ser priorizada em mulheres

infectadas pelo HTLV-1.
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6 CONCLUSAO

A carga proviral estd presente no fluido vaginal de mulheres infectadas pelo HTLV-1 de
modo proporcional a carga proviral do sangue periférico. Em nosso estudo, ndo observamos
maior suscetibilidade cérvico-vaginal a infeccdo pelo HPV, no entanto, o HPVS5S, tipo de alto
risco, foi mais frequente nas mulheres com HTLV-1. Mais estudos sdo necessdrios para
esclarecer se a presenca do HTLV-1 influencia a progressao da infec¢do pelo HPV e o
desenvolvimento do cancer cervical e se a vacinagao ¢ benéfica para mulheres que vivem com

HTLV-1.
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Introduction: Human T-cell lymphotropic virus type 1 (HTLV-1) is sexually transmitted and
causes persistent infection. This virus induces activation of the immune system and
production of inflammatory cytokines. This study aimed to assess the cytokine profile
and cytopathological findings in the cervicovaginal fluid of asymptomatic HTLV-1-infected
women.
Methods: HTLV-1-infected and uninfected women were selected at the Centro de Atendi-
mento ao Portador de HTLV in Salvador-Brazil. None of the included HTLV-1-infected women
reported any HTLV-1-associated diseases. All volunteers underwent gynecological exam-
ination to collect cervicovaginal fluid. Cytokine quantification was performed using the
Cytometric Bead Array (CBA) Human Th1/Th2/Th17 kit. Light microscopy was used to eval-
uate cervicovaginal cytopathology. In addition, proviral load in cervicovaginal fluid and
peripheral blood was measured by real-time quantitative polymerase chain reaction.
Results: 112 women (63 HTLV-1-infected and 49 uninfected) were evaluated. No differences
were found with respect to cytopathological cervicovaginal findings between the groups.
IL-2, TNF, IL-4, IL-10, and IL-17 levels were significantly higher in cervicovaginal fluid of the
HTLV-1-infected women than in uninfected women (p<0.05). Conversely, IFN-y was found
to be lower in the HTLV-1-infected women (p <0.001) compared to uninfected individuals.
Cervicovaginal proviral load was detectable in 53% of the HTLV-1-infected women and was
found to be consistently lower than the proviral load in peripheral blood.
Conclusions: HTLV-1 infection induces immune activation in cervicovaginal environment,
characterized by elevated concentrations of Th1, Th2, and IL17 in the cervicovaginal fluid.
© 2019 Sociedade Brasileira de Infectologia. Published by Elsevier Espania, S.L.U. This is
an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
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Abstract

Background: Human Tymphotropic virus type-1 (HTLV-1) causes a variety of sicca symptoms, including xeroderma, xerostomia, and
xerophthalmia.

Aim: We sought to evaluate vaginal dryness via the degree of perceived vaginal lubrication, vaginal hormonal cytology, and direct measurements
of vaginal wetting

Methods: The research was designed as a cross-sectional study. Vaginal dryness was assessed by scores in the lubrication domain of the
Female Sexual Function Index (FSFI) questionnaire and the Vaginal Maturation Index (VM) determined by vaginal hormonal cytology, as well as
the measurement of vaginal lubrication using Schirmer strips placed at the anterior vaginal wall. Medians (25th-75th percentiles) were calculated
for each group and compared using a nonparametric Kruskal-Wallis test and the Dunn-Bonferroni post hoc method.

Outcomes: Outcomes were detection of the presence of vaginal dryness in women who were infected or noninfected with HTLV-1.

Results: HTL\V-1-infected women (n=72, 57 asymptomatic and 15 with HTLV-1-associated myelopathy/tropical spastic paraparesis [HAM/TSP])
and uninfected women (n=49) were studied. Women with HAM/TSP had significantly lower FSFI lubrication scores than asymptomatic and
uninfected women (P=.032). In addition, women with HAM/TSP had significantly lower VM| compared with the asymptomatic and uninfected
groups (P =.027 and P =.039, respectively).

Clinical Implications: The results of this study show a reduction in vaginal lubrication in HTLV-1-infected women diagnosed with HAM/TSP
compared with asymptomatic and uninfected women.

Strengths and Limitations: The lack of a gold standard test for the diagnosis of vaginal dryness and the fact that no assessment of vaginal pH
was performed were limitations of this study. The strength of the study was the comprehensive assessment of vaginal dryness from several
perspectives: subjective (perception of vaginal lubrication according to the vaginal lubrication domain of the FSFI), harmonal {vaginal harmonal
cytology to assess local hormone status), and the degree of vaginal moisture (direct measurement of vaginal dryness with an instrument, the
Schirmer strip, already used to measure the presence of dry eye).

Conclusion: HTLV-1-infected women with HAM/TSP have decreased vaginal lubrication compared with asymptomatic and uninfected women
after adjusting for age.

Keywords: HTLV-1;vaginal dryness; Female sexual function index; Vaginal maturation index.

Introduction Vaginal dryness is characterized by insufficient lubrication

Human T-lymphotropic virus type-1 (HTLV-1) is transmitted
through blood or contaminated tissue, from mother to child
mainly through breastfeeding and via sexual intercourse.!
This retrovirus is the etiologic agent of adult T-cell leukemia/-
lymphoma (ATLL), HTLV-1-associated myelopathy/tropical
spastic paraparesis (HAM/TSP)%? and uveitis. An associa-
tion between infection by HTLV-1 and Sjogren’s syndrome has
been suggested because HTLV-1-infected individuals present
sicca symptoms such as xeroderma®»® and dry mouth, in addi-
tion to xerophthalmia, with increased frequency compared
with uninfected individuals.”” Signs of dryness involving the
nose, trachea, and skin, in addition to vaginal dryness, are
frequently found in patients with Sjogren’s syndrome.'?

of the vaginal mucosa, which may cause burning, itching,
dyspareunia and sexual dysfunction.'!+12 Recently, HAM/TSP
was found to be associated with sexual dysfunction in women
of reproductive age infected with HTLV-1. Accordingly,
women with a diagnosis of HAM/TSP presented significant
decreases in median scores of the lubrication domain on the
Female Sexual Function Index (FSFI) questionnaire compared
with asymptomatic and uninfected women, !>

The diagnosis of vaginal dryness is based primarily on
the patient’s clinical complaints. This assessment is usually
supported by other investigations, such as measurement of
vaginal pH, determination of the vaginal maturation index
(VMI), and/or measurement of follicle-stimulating hormone,
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HTLV no Brasil, realizado entre os dias 08 e 10 de novembro de 2022, em Campo

ﬁjm./M&TRABALHO: Alisson de Aquino Firmino; Paulo Roberto Tavares Gomes Filho; Adenilda Lima Lopes
Martins; Mariana Lima Drumond; Giselle Calasans de Souza Costa; Carlos Gustavo Regis da Silva; Bernardo Galvao-

Castro; Maria Fernanda Rios Grassi

Campo Grande, 09 de novembro de 2022.

Aa m&?&

SWE 1S 5
XV smpﬁsﬁb,.)

Prof. Dra. Ana Rita Coimbr INTERNACIONAL SOBRE
ro a Motta de Castro e e

Presidente do Simpdsio

| SEMINARIO INTEGRADO DO

LASP

CERTIFICADO

FIOCRUZ
BAHIA

Certificamos que o trabalho
Prevaléncia e subtipos de HPV cérvico-vaginal em mulheres infectadas pelo HTLV-1

de autoria de Alisson A Firmino, Paulo RTG Filho, Adenilda LL Martins, Mariana L Drumond, Giselle CS Costa,
Carlos GR Silva, Bernardo Galvao-Castro, Maria FR Grassi, foi apresentado na sessao oral do Eixo Doencgas
Causadas por Virus, durante o 1° Seminario Integrado do Laboratério Avancado de Satide Publica 2023
(LASP/Fiocruz-BA), realizado no dia 03 de fevereiro de 2023, em Salvador, Bahia.

Salvador-BA, 03 de fevereiro de 2023.

Dra. Maria Fernanda Rios Grassi Dr. Fred Luciano Neves Santos S
Coordenadora do LASP Coordenador do Seminario

/"'/
-




T-1619:
EVALUATION OF MAJOR HUMAN PAPILLOMAVIRUS (HPV) SUBTYPES IN
VAGINAL FLUID OF HTLV-1-INFECTED WOMEN FROM SALVADOR, BRAZIL

Alisson de Aquino Firmino', Paulo Roberto Tavares Gomes Filho!, Adenilda Lima
Lopes Martins'?, Mariana Lima Drumond', Giselle Calasans de Souza Costa®, Carlos
Gustavo Regis da Silva®, Bernardo Galvdo-Castro'?, Maria Fernanda Rios Grassi**

fernanda.grassi@fiocruz.br

I Escola Bahiana de Medicina e Saiude Publica, Salvador, Brasil.

2 Universidade Estadual de Feira de Santana, Feira de Santana, Bahia, Brazil

3 Instituto de Ciéncias da Satude, Universidade Federal da Bahia, Salvador, Brasil
*Laboratorio Avangado de Saude Publica, Instituto Gongalo Moniz, Fundagdo Oswaldo
Cruz, Salvador, Brasil.

Introduction: Cervical cancer is associated with persistent infection by oncogenic HPV
subtypes. A higher prevalence of HPV has been found in women infected with HTLV-1,
but few studies describe coinfection.

Objective: To investigate cervical and vaginal HPV infection in women infected with
HTLV-1 and to determine the most prevalent subtypes.

Methods: Vaginal fluid samples were collected with sterile swabs from the ectocervix,
endocervix, and vaginal walls of HTLV-1-infected women at the HTLV Center in
Salvador, Brazil. HPV diagnosis was performed by polymerase chain reaction (PCR)
using primers to amplify a DNA fragment from the L1 region of the viral genome.
In the subtyping analysis, the nucleotide sequences obtained in the amplifications
were verified by genomic homology with already known HPV sequences in the PaVE
(Papillomavirus Episteme) platform database of the NIH (National Institutes of Health).
Results: Thirty-five HTLV-1-infected women, with a median age of 42 years (26 of
56 years), were studied. HPV infection was detected in 19 women (54.3%). Subtypes
53 and 70 (probably high oncogenic risk) were detected in 47% of women, whereas
subtypes 31 and 58, which are high risk, were detected in 16% of women. Subtypes 6,
61, and 72, considered low risk, were detected in 37% of women. One infected patient
was found to have a low-grade squamous intraepithelial lesion (LSIL) (5.27%).
Conclusion: More than half of the women infected with HTLV-1 had some HPV
subtype, with the majority at probable or actual high risk for cervical cancer.

Keywords: HTLV-1; HPV; coinfection, cervical cancer.
Funding Agencies: Conselho Nacional de Desenvolvimento Cientifico e Tecnoldgico

(CNPq), Fundagdo de Amparo a Pesquisa do Estado da Bahia (Fapesb), Fundagdo
Nacional de Desenvolvimento do Ensino Superior Particular (Funadesp).
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APENDICE C - Termo de Consentimento Livre e Esclarecido (TCLE):

Termo de Consentimento Livre e Esclarecido - TCLE

Prezada Senhora,

Eu, Adenilda Lima Lopes Martins, Coordenadora do Projeto de Pesquisa “Associagdo entre
infeccdo pelo HTLV-1 e disfun¢do sexual em mulheres”, convido vocé a participar de nosso
projeto e pretendo lhe explicar com clareza esta pesquisa. Caso vocé€ concorde em participar,
este documento servira como comprovante que sua aceitagdo foi de livre vontade. Esta pesquisa
investigara a ocorréncia da infec¢ao pelo HTLV-1 e disfungdo sexual em mulheres de 20 a 50
anos de idade. Verificard as possiveis relacdes entre idade, cor da pele autorreferida, religido,
estado civil, procedéncia, profissdo/ocupacao, nivel educacional, faixa de renda em salarios
minimos, diagndstico médico e tempo de doenga. Investigara também questdes relacionadas a
sexualidade. A participacdo consistira em responder um formulario elaborado para esse
trabalho. Esse formulario possui algumas perguntas que poderdo causar constrangimento, vocé
pode nao respondé-las, se assim o desejar. Gostaria de deixar bem claro, que as informagdes
serdo tratadas com segredo e o formulério sera aplicado por mim, médica ginecologista, com
especializacdo em sexualidade, em local reservado para esse fim na Unidade. Vocé podera
desistir de participar da pesquisa em qualquer momento, sem necessidade de explicar a sua
desisténcia, bem como podera pedir informagdes sobre a pesquisa se assim julgar necessario.
Além disso, serd realizado um exame ginecoldgico: Apods deitar na mesa ginecoldgica, serad
colocado um espéculo (conhecido também como bico de pato) na vagina para depois colher
material para o exame preventivo. Vamos colocar também um pequeno tampdo vaginal
(absorvente interno) que sera deixado na vagina por 3 minutos. Este tampao sera utilizado para
estudar as citocinas (secretados pelo sistema imunolédgico) e as células. Nestes exames vamos
avaliar se existe secura da vagina, ou inflamac¢do que provoquem dor ou outra dificuldade na
relagdo sexual. As mulheres que apresentarem secura vaginal fardo exame de sangue para
avaliar os niveis de hormonios. Estes exames ndo sdo dolorosos, mas podem causar um
pequeno desconforto passageiro. Os resultados desse trabalho poderdo contribuir para a
prevencao, deteccdo e tratamento mais adequado para a disfun¢do sexual e as comorbidades
(outras alteragdes) encontradas e serdo divulgados em congressos e revistas cientificas, sendo
que a sua identidade jamais sera revelada, pois as informacdes coletadas nos formularios ficardo

guardadas por cinco (05) anos, sob minha responsabilidade e depois serdo queimados.
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Estaremos a disposi¢do a qualquer momento para informar os resultados dessa pesquisa, no
endereco abaixo citado. Foram elaboradas duas (02) copias desse documento, sendo que uma
(01) dessas copias ficard com a senhora, onde consta o nome completo do pesquisador
responsavel, seu endereco e telefone, para que possa ser consultado sobre qualquer divida ou
problema referente a pesquisa. Caso queira participar deste estudo, devera assinar ou colocar a
sua impressao digital apos a leitura e concordancia com os termos desse documento.

Salvador, de

Adenilda Lima Lopes Martins (Coordenadora do Projeto)
Telefone: 71-3276-8265

Nome

Assinatura




APENDICE D - Questionario Geral

RESPONSAVEL PELO PREENCHIMENTO:

DATA: / / HORA:

CARTAO SUS:

NOME:

REGISTRO GERAL:

REGISTRO CHTLV:

NATURALIDADE: NASCIMENTO:

/ / IDADE: anos

FILIACAO: e

ENDERECO:

BAIRRO: CIDADE:

ESTADO:

CEP: TEL. RESID.:

TEL. RECADOS:

TEL. CELULAR: TEL. COMERCIAL:

OUTROS DADOS
Data de Sorologia / /

Peso Altura
Pressao Arterial IMC
PARIDADE

N2 de Gestagdes: N2 de Partos:
SOROLOGIA PARA HTLV:

[ THTLV-1 [ ]HTLV-1/2

[ 1HTLV-2 [ ]Controle Negativo
RELIGIAO:

[ ]Catdlica

[ ]Espirita

[ ]Protestante (Evangélica/Batista)
COR (AUTORREFERIDA):
[ 1Branco (a)

[ ]Pardo (a)

[ 1Negro (a)

ESTADO CIVIL:

[ 1Solteiro (a)

[ ] Casado (a)

[ ]Vidvo (a)
ESCOLARIDADE:

[ 1Analfabeto (a)

[ ]Sabe ler e escrever

[ 112 Grau [ ]Incompleto
[ 122 Grau [ 1Incompleto
[ ]1Ensino Superior [ ]Incompleto

Tipo de Parto: N¢ de Abortos:

[ ]Testemunha de
Jeova

[ 1Matriz Africana

[ 1Sem Religido

[ 1Amarelo(a)
[ 1Indigena
[ ]1Sem Informagado

[ ]Separado(a) ou Divorciado (a)
[ ]Unido Estavel
[ ]1Sem Informagao

[ ]Completo
[ ]1Completo

[ ]Completo
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[ ]1Sem Informagdo Anos de estudo:

PROFISSIONAL:

Profissdo:

Ocupacdo atual:

RENDA FAMILIAR:

[ 1Nenhuma
[ 1Menor que um saldrio minimo

[ 1lgual a um salario minimo

[ ]1Entre um e trés saldrio minimo
[ 1Entre trés e seis salario minimo
[ ] Acima de seis salarios minimos

[ 1Sem Informacgdo
DADOS EPIDEMIOLOGICOS:

Hemotransfusdo:

[ 1Sim Ano:
Uso de Bebida Alcodlica:

[ ]1Sim Frequencia:
Uso de Tabaco:

[ ]1Sim Frequencia:
Uso de Drogas e Entorpecentes:

[ ]Sim Frequencia:
Comorbidades:

[ 1Sim
Se sim:
[ ] Diabetes Melitus [ ]Depressao
[ ]Outras:
DST:
[ 1HIV [ 1HCV
[ ]Outras
[ 1sifilis DST:
Uso de Preservativo:
[ 1Sempre [ ] Ocasionalmente

Numero de parceiros sexuais na vida:
[ 1<5 [ 15-10
DADOS CLiNICOS/EXAMES:
Sintomatologia:

2002:

2003:

2004:

2005:

2006:

103

[ 1Sem Informacgdo

[ 1Sem Informacgédo

Valor:
[ 1Sem

[ 1Nao Informacao
[ ]Sem

[ 1Nao Informacdo
[ ]1Sem

[ 1Nao Informacdo
[ 1Sem

[ 1Nao Informacdo
[ 1Sem

[ 1Nao Informacdo

[ 1Antecedente de Tuberculose

[ 1HBV [ ]HAV

[ TNenhuma

[ ]Raramente [ TNunca

[ 110-20 [ ]1>20

2009:
2010:
2011:
2012:
2013:




2007:

2008:

Tempo de Doenga:

Escalas - HAM/TSP
Osame:

Liquor: [ ] Nao

Carga Proviral: [ ] N3o

Vitamina B12: [ ] Ndo

Ressonancia:
Cranio:
Cervical:
Toracica:

Lombar:

Urologia:
Alteragdes Urindrias:
[ 1Na&o

Incontinéncia: [ ] Ndo

Se sim, qual tipo:

Urodinamica: [ ] Nao

Dermatologia:
Alteragoes
Dermatoldgicas:

Ofltalmologia:

Alteragées Oftalmoldgicas:

Kurtzke:

[ ]Sim

[ ]Sim

[ ]Sim

] Nao

] Nao

] Nao
] Nao

[ ]1Sim

[ ]1Sim
[ TUrge

[ ]Sim

[ 1Na&o [ ]Sim

[ 1Na&o [ ]Sim

2014
2015:

[ 1Sem Informacgédo

EPE:

Origem do Liquor:

Valor:
Valor:
[ 1Sim
[ 1Sim
[ 1Sim
[ 1Sim
[ ]1Sem
Qual: Informacdo
[ 1Sem Informacgédo
[ ]1Mista [ 1Por Esforgo
Quais as alteragoes:
[ 1Sem
Informacdo
[ 1Sem
Qual: Informacdo
[ ]Sem

Qual: Informacdo
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APENDICE E - Ficha de Consulta (Ginecologia e Obstetricia)

FICHA DE CONSULTA
GINECOLOGIA E OBSTETRICIA
NOME: DATA: / /
REGISTRO HLTV:
ANAMNESE
QPp:
HMA:

Historico Menstrual:

Menarca: Data da Ultima Menstruag3o: / /

VOCE TEVE PROBLEMAS GINECOLOGICOS?
[ 1Sim [ ]Nao Qual?

HISTORIA SEXUAL

SOROLOGIA PARA HTLV:
[ ]Positivo

[ ]Indeterminado

[ ]Controle Negativo

ESTADO CIVIL:
[ ]Solteira [ 1 Casada [ ]Viava [ ]Divorciada [ ]Outros

O (A) PARCEIRO (A) FOI TESTADO (A)?
[ ]1Sim [ 1Nao Resultado

QUAL O N2 DE HOMENS COM OS QUAIS TEVE RELACIONAMENTO SEXUAL?
NUmero Ultima Relac3o: /

QUAL O N2 DE MULHERES COM AS QUAIS TEVE RELACIONAMENTO SEXUAL?
Numero

O PRIMEIRO CONTATO SEXUAL COM ALGUM DESSES (AS) PARCEIROS (AS) FOI APOS A SUA ULTIMA
ENTREVISTA?
[ ]Sim [ ]N3o

COM QUE FREQUENCIA VOCE USA OU SEU PARCEIRO (A) USA PRESERVATIVO NAS RELACOES SEXUAIS?
[ 1Nunca [ ] Raramente [ ]As Vezes [ ]Quase Sempre [ ]1Sempre

ALGUM(A) DOS(AS) SEUS (SUAS) PARCEIROS (AS) PODE TER SIDO EXPOSTO AO ViRUS HLTV?
[ ]1Uso de drogas

injetaveis [ 1 Multiplos parceiros sexuais

[ ] N&o Sabe [ ] Amamentacdo por mae infectada

[ ]1Recebeu transfusido de sangue Outro




SEU PAI E/OU SUA MAE POSSUEM SOROLOGIA POSITIVA PARA HTLV?

[ ]Pai [ 1Ma&e [ 1Ambos
METODOS CONTRACEPTIVOS
[ ]Oral [ 1Injetavel [ 1Implante [ 1DIU [ ]Adesivo

USO DE OUTROS HORMONIOS
[ ]Oral

[ 1Implante

[ ]Transdérmico

OUTRAS MEDICAGOES UTILIZADAS
Qual(is)?

OBSTETRICIA E LACTACAO

N2 de Gestagdes: N2 de Partos: N2 de Abortos:

[ TNenhum

HEMACIAS:

HEMOGLOBINA:

LEUCOCITOS:
PLAQ:
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VIA DE PARTO

[ 1PSNV [ ]Cirurgico

LACTANTE

[ 1Sim [ INao Tempo
EXAMES COMPLEMENTARES

FSH: VDRL: COLEST. TOTAL:
LH: TOXOPLA. IgM: HDL:
ESTRADIOL: TOXOPLA. IgG: LDL:

TSH: RUBEOLA IgM: VLDL:

T3: T4: RUBEOLA IgG:

B12: UREIA: SUMARIO:

T4 LIVRE: CREATININA:

ANTI-HBs: TGO: PARASITOLOGICO:
ANTI-HCV: TGP:

ANTI-AgHBs: GLICEMIA:

INFORMAGCOES COMPLEMENTARES

Profissional / Carimbo
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ANEXOS

ANEXO A - Parecer consubstanciado do CEP:

Péagina 01 de 04

ESCOLA BAHIANA DE Plotofor
MEDICINA E SAUDE PUBLICA / asil
FUNDACAO BAHIANA

me

PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: Associagdo entre infec¢@o pelo HTLV-1 e disfungdo sexual em mulheres
Pesquisador: Bernardo Galvdo Castro Filho

Area Tematica:

Versédo: 2

CAAE: 33098414.4.0000.5544

Instituicdo Proponente: Fundacdo Bahiana para Desenvolvimento das Ciéncias
Patrocinador Principal: Fundacdo Bahiana para Desenvolvimento das Ciéncias - FUNDECI

DADOS DO PARECER
Numero do Parecer:
803.974

Data da Relatoria:
27/08/2014

Apresentacédo do Projeto:

O Virus Linfotrépico Humano de Células T do tipo 1 (HTLV-1) infecta cerca de 15 a 20 milhdes de
pessoas em todo o mundo. No Brasil, Salvador é a cidade que apresenta a maior prevaléncia desta
infeccao, atingindo cerca de 9% das mulheres acima de 50 anos. A transmisséo sexual € uma das uma
das principais vias de transmissdo do virus. O HTLV-1 é o agente etiolégico da leucemia/linfoma de
células T do adulto (ATLL), da mielopatia associada ao HTLV-1/paraparesia espastica tropical
(HAM/TSP), da uveite associada ao HTLV-1 (HAU) e da dermatite infecciosa (DIH). Existem relatos de
uma associacgao entre Sindrome de Sjogren/Ceratoconjuntivite seca infecgdo pelo HTLV-1. Além disso,
disfuncao Erétil (DE) esta amplamente relatada em portadores de HTLV-1, porém em mulheres
infectadas pelo HTLV-1, ndo existem estudos sobre disfuncédo sexual (DS), ou a prevaléncia de vagina

seca.

Objetivo da Pesquisa:

Objetivo Primario:

1) Determinar a associacao entre infeccdo pelo HTLV-1 e disfuncéo sexual em mulheres.
Objetivo Secundario:
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1) Determinar a prevaléncia e os tipos de disfuncdo sexual;

2) Determinar a carga proviral, citocinas pré-inflamatdrias e microflora na secrecao
vaginal;

3) Estudar o perfil clinico e laboratorial na DS e o papel da infec¢do pelo HTLV
nesse fendmeno.

Avaliagéo dos Riscos e Beneficios:

Riscos:

Segundo o Pesquisador Responsavel ndo havera riscos determinados pois as entrevistas e exames
serdo feitos por profissional medico com especialidade na area da pesquisa.

Beneficios:

Apontam os beneficios diretos relacionados ao diagnéstico e acompanhamento dos casos positivos e
orientacdes a todas as participantes.

Comentérios e Consideragdes sobre a Pesquisa:

Sera realizado estudo observacional - transversal descritivo e analitico, cuja variavel desfecho é a
Disfungdo Sexual e a exposicao ter ou ndo diagnoéstico de HTLV-1.

Critérios de incluséo:

Diagnéstico de HTLV-1, idade entre 20 e 50 anos; Vida sexual ativa nas

Gltimas quatro semanas; Concordem em participar do estudo e assinem o

TCLE.

Critérios de Exclusdo: Pacientes em uso de drogas que sabidamente causam DS; Pacientes
submetidas a cirurgias mutiladoras em vagina e ovario; Pacientes submetidos a radiacdo para
tratamento de cancer; Pacientes climatéricas.

Local do estudo e populacéo: As pacientes serdo atendidas no Centro Integrativo e Multidisciplinar de
Atendimento ao Portador de HTLV (CHTLV) do Ambulatério Docente Assistencial (ADAB) da Escola
Bahiana de Medicina e Saude Publica (EBMSP).

O ambulatério possui uma equipe multidisciplinar formada por médicos, psicélogos,

fisioterapeutas, urologistas, neurologistas, enfermeiros e técnicos, sob a coordenacao do pesquisador
Prof. Dr. Bernardo Galvéo. As pacientes de controle serdo atendidas no ambulatério de Ginecologia do
ADAB, que atende aproximadamente 400 mulheres por més distribuidas em 10 turnos por semana.
Neste caso o niUmero de participantes estimado sera de 103 mulheres com diagnéstico de HTLV-1,
apo6s corregfes. Serdo selecionadas igualmente 103 mulheres nao infectadas (controles) no
ambulatério de Ginecologia do ADAB. Ap6s convite para participar do estudo, as pacientes assinarao
o0 Termo de Consentimento Livre e Esclarecido (TCLE). Sera aplicado um questionario para coleta de
dados sécio demograficos. A disfuncao sexual sera avaliada mediante a aplicacdo, pela pesquisadora,
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do questionario Female Sexual Function Index (FSFI), validado no Brasil. O FSFI contém 19 itens que
avaliam 6 dominios: desejo sexual, excitacdo sexual, lubrificacdo vaginal, orgasmo, satisfacdo sexual
e dispareunia nas Ultimas quatro semanas. O padréo de resposta recebe pontuacéo de crescente de 0
a 5 (exceto nas questdes sobre dor). O escore total € a soma de cada dominio multiplicado por um fator
gue homogeneiza a influéncia de cada um destes dominios. Valores 26 indicam disfuncao sexual
Consideracdes sobre os Termos de apresentacdo obrigatéria:

Folha de rosto: totalmente preenchida;

Cronograma: adequado;

Orcamento: adequado informando que a EBMSP sera a financiadora;

TCLE: adequado;

Declaragéo de concordancia da institui¢éo: anexada.

Recomendacgdes:

Conclusdes ou Pendéncias e Lista de Inadequacgdes:

Sanadas as pendéncias anteriormente assinaladas no parecer consubstanciado datado de 11.08.2014
0 projeto garante o atendimento aos principios basicos da bioética para pesquisa com seres humanos
preconizados pela Res. 466/12 do CNS: autonomia dos participantes, equidade, beneficéncia e nao
maleficéncia.

Situacéo do Parecer:

Aprovado

Necessita Apreciacdo da CONEP:
N&o
Considerag@es Finais a critério do CEP:
Atencao: o ndo cumprimento a Res. 466/12 do CNS abaixo transcrita implicara na impossibilidade de
avaliacdo de novos projetos deste pesquisador. Tendo sido sanadas as pendéncias anteriormente
assinaladas e, estando de acordo com a Res. 466/12 do CNS o projeto encontra-se exequivel.
Xl ¢, DO PESQUISADOR RESPONSAVEL
XI.1 - A responsabilidade do pesquisador é indelegavel e indeclindvel e compreende os
aspectos éticos e legais.

XI.2 - Cabe ao pesquisador: a) e b) (...)
c¢) desenvolver o projeto conforme delineado;
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d) elaborar e apresentar os relatérios parciais e final;

e) apresentar dados solicitados pelo CEP ou pela CONEP a qualquer momento;

f) manter os dados da pesquisa em arquivo, fisico ou digital, sob sua guarda e responsabilidade,
por um periodo de 5 anos ap6és o término da pesquisa;

g) encaminhar os resultados da pesquisa para publicacdo, com os devidos créditos aos
pesquisadores associados e ao pessoal técnico integrante do projeto; e

h) justificar fundamentadamente, perante o CEP ou a CONEP, interrup¢do do projeto ou a ndo
publicacdo dos resultados

SALVADOR, 24 de Setembro de 2014

Assinado por:
Roseny Ferreira
(Coordenador)



