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Resumo 



 

Resumo 

Objetivo: O objetivo do presente estudo foi identificar determinantes do clearance da infecção 

pelo Papilomavírus Humano (HPV) em mulheres brasileiras em idade reprodutiva. Métodos: 

Trata-se de estudo de coorte denominado HPV-UNESP, no qual 1638 mulheres em idade 

reprodutiva foram recrutadas no período de setembro de 2012 e janeiro de 2013. Desse total, 

544 mulheres positivas para a infecção pelo HPV participaram do seguimento longitudinal 

durante 30 meses, em mais 4 visitas. A infecção por HPV foi definida como detecção de 

qualquer um dos 36 genótipos testados pelo Linear Array Genotyping Test (Roche Molecular 

Systems, Inc.) e o desfecho de interesse foi o clearance da infecção, definido como a 

eliminação da infecção pelo HPV por, pelo menos, duas visitas consecutivas. Um questionário 

estruturado com 58 questões relativas à dados sociodemográficos, características 

comportamentais e ginecológicas foi aplicado em cada visita. Imediatamente após a 

entrevista, todas as mulheres realizaram exame ginecológico, no qual, após inserção de 

espéculo de Collins, não lubrificado, foi aferido o pH vaginal com fita (pH 4.0-7.0, Merck, 

Germany) no terço médio da parede vaginal. Para avaliação da microbiota vaginal, amostras 

foram coletadas com swab da parede vaginal e o padrão de microbiota foi classificado de 

acordo com os critérios de Nugent et al. (1991).  O whiff test realizado por adição de solução 

de 10% de KOH ao conteúdo vaginal foi interpretado como positivo, negativo ou duvidoso.  

Amostras endocervicais foram coletadas com cytobrush para análises moleculares de infecção 

por HPV, Chlamydia trachomatis e Neisseria gonorrhoeae. Amostra adicional com 

representação de epitélio escamoso e glandular foi coletada para citologia oncótica. 

Finalmente, uma amostra do fundo de saco da vagina foi coletada com espátula de Ayre para 

pesquisa de Trichomonas vaginalis em meio líquido de Diamond. Em cada visita do seguimento 

longitudinal amostras vaginais e endocervicais foram recoletadas para realização dos mesmos 

exames, pelas mesmas técnicas descritas. Modelos de regressão logística foram usados para 

estimar proporções de riscos (HR), com intervalos de confiança de 95%, de clearance de HPV 

em função de covariáveis no momento da inclusão no estudo ajustadas por idade.  Resultados: 

Os status civis solteira (HR = 0,67, IC 95% 0,49-0,92) e divorciada (HR = 0,53, IC95% 0.30-0,92) 

foram associados com atraso no tempo de clearance do HPV. O mesmo atraso no tempo de 

clearance foi observado em mulheres que declararam uso de anticoncepcional hormonal (HR = 

0,72, IC95% 0,55-0,95) e em mulheres que declararam quatro parceiros sexuais ao longo da 

vida (HR = 0,55, IC 95% 0,34-0,90). Não houve associação entre concentração de Interleucinas 

(IL-) 1β, IL-6, IL-10, IL-12 e o Fator de Necrose Tumoral (TNF-α) e o tempo de clearance do HPV, 

somente a IL-4 mostrou correlação positiva (HR = 2,40, IC95% 1.11-5.21). Também não houve 



 

associação entre coinfecções endocervicites por Chlamydia trachomatis e Neisseria 

gonorrhoeae e de infecção por Trichomonas vaginalis com o clearance do HPV.  Conclusão: 

Apesar da análise de fatores sociodemográficos, características comportamentais e achados 

ginecológicos, a maioria deles não foi significativamente associado com o clearance do HPV.    

Palavras-chave: Infecção por HPV, clearance, fatores sociodemográficos, características 

comportamentais e achados ginecológicos.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

Abstract 



 

Abstract 

Objective: The objective of the present study was to identify determinants of Human 

Papillomavirus (HPV) infection clearance in Brazilian women of reproductive age. Methods: 

This is a cohort study called HPV-UNESP, in which 1638 women of reproductive age were 

recruited from September 2012 to January 2013. Of this total, 544 women positive for HPV 

infection participated in longitudinal follow-up for 30 months, in 4 more visits. HPV infection 

was defined as detection of any of the 36 genotypes tested by the Linear Array Genotyping 

Test (Roche Molecular Systems, Inc.) and the outcome of interest was infection clearance, 

defined as the elimination of HPV infection by least two consecutive visits. A structured 

questionnaire with 58 questions regarding sociodemographic data, behavioral and 

gynecological characteristics was applied at each visit. Immediately after the interview, all 

women underwent a gynecological exam, in which, after insertion of the non-lubricated Collins 

speculum, the vaginal pH with tape (pH 4.0-7.0, Merck, Germany) was measured in the middle 

third of the vaginal wall. For vaginal microbiota evaluation, samples were collected with 

vaginal wall swab and the microbiota pattern was classified according to the criteria of Nugent 

et al. (1991). The whiff test performed by adding 10% KOH solution to the vaginal content was 

interpreted as positive, negative or doubtful. Endocervical samples were collected with 

cytobrush for molecular analysis of HPV, Chlamydia trachomatis and Neisseria gonorrhoeae 

infection. Additional sample with representation of squamous and glandular epithelium was 

collected for cytology testing. Finally, a sample from the posterior fornix of the vagina was 

collected with Ayre's spatula for research of Trichomonas vaginalis in Diamond liquid medium. 

At each longitudinal follow-up visit, vaginal and endocervical samples were collected for the 

same exams, using the same techniques described. Logistic regression models were used to 

estimate hazard ratios (HR), with 95% confidence intervals, of HPV clearance as a function of 

covariates at the time of study inclusion adjusted for age. Results: Single (HR = 0.67, 95% CI 

0.49-0.92) and divorced (HR = 0.53, 95% CI 0.30-0.92) marital status were associated with 

delayed HPV clearance time. The same delay in clearance time was observed in women who 

reported hormonal contraceptive use (HR = 0.72, 95% CI 0.55-0.95) and in women who 

reported four lifetime sexual partners (HR = 0 , 55, 95% CI 0.34-0.90). There was no association 

between Interleukin (IL-) 1β, IL-6, IL-10, IL-12 and TNF-α concentration and HPV clearance 

time, only IL-4 showed positive correlation (HR = 2.40, 95% CI 1.11-5.21). There was also no 

association between endocervical Chlamydia trachomatis and Neisseria gonorrhoeae co-

infections and Trichomonas vaginalis infection with HPV clearance. Conclusion: Despite the 



 

analysis of sociodemographic factors, behavioral characteristics and gynecological findings, 

most of them were not significantly associated with HPV clearance. 

Keywords: HPV infection, clearance, sociodemographic factors, behavioral characteristics and     

gynecological findings. 
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1. Introdução 

1.1. Papilomavírus Humano  

 

O Papilomavírus Humano (HPV) é responsável por uma das infecções sexualmente 

transmissíveis (ISTs) virais mais comuns no mundo e que se encontra presente em grande 

parcela da população, sendo a maior parte das mulheres infectadas logo após o início da 

atividade sexual1,2. Estabelecido como causa necessária para o câncer cervical, tendo a 

infecção persistente com os genótipos HPV16 e HPV18 responsáveis por causar 70% de lesões 

invasivas e 50% de lesões cervicais pré-invasivas em todo o mundo3, estima-se também que 

contribua para 88% dos cânceres anais e mais de 50% dos cânceres da vulva, vagina e pênis4. 

Os HPVs também são causa importante para o desenvolvimento do câncer de orofaringe e das 

verrugas anogenitais5,6.  

Estima-se que a maioria das pessoas será infectada, por algum genótipo de HPV, em algum 

momento da sua vida7. No entanto, a maioria das pessoas elimina essas infecções 

espontaneamente, mesmo quando não são vacinadas, no período de seis meses a 1 ano8,9. 

Apenas uma minoria das pessoas permanece com a infecção de forma persistente e pode, 

eventualmente, resultar em lesões benignas ou malignas10. Enquanto a estimativa global de 

prevalência de HPV é reportada como sendo de 11,7%, as prevalências específicas variam de 

1,6% a 41,9%11. Essa variação depende da população, região e país, sendo a prevalência de 

HPV maior em regiões em desenvolvimento (14,3%) do que em regiões desenvolvidas (10,3%). 

A distribuição da infecção HPV tipo-específica também varia nas regiões geográficas e alguns 

tipos específicos são mais prevalentes na região Ásia Pacífico do que em outras regiões do 

mundo12. 

O câncer cervical é a quarta causa mais comum de neoplasia do mundo, com uma 

incidência mundial estimada de 528.000 casos e 266.000 mortes em 201213. Especificamente 

no Brasil, a doença, na região sudeste, é a quarta mais prevalente, com 16 casos para cada 

100.000 mulheres e na região norte o câncer do colo do útero é a principal causa de câncer em 

mulheres14.  
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1.1.1. Biologia do vírus 

O HPV pertence à família Papillomaviridae e é um vírus de DNA circular de fita dupla, 

não envelopado, com aproximadamente 8000 pares de base que infecta células dos tecidos 

epitelial e mucoso15, 16.  

A organização genômica do vírus é bem conservada e o genoma viral está dividido em 3 

regiões: a região regulatória (LCR, long control region), região precoce (Early) e região tardia 

(Late). A região LCR contém a origem de replicação do DNA, responsável pela regulação da 

expressão gênica. Os genes L1 e L2, localizados na região tardia, codificam as proteínas do 

capsídeo viral (Figura 1)17. Os genes da região precoce, E1 e E2, codificam proteínas envolvidas 

na replicação do DNA viral e no controle da transcrição. Os genes E6 e E7 codificam proteínas 

com atividade de transformação e imortalização celular18. 

 

 
Figura 1: Representação esquemática do genoma do Papilomavírus Humano (HPV-16), evidenciando a 

região regulatória (LCR), as regiões precoces (E1, E2, E4, E5, E6 e E7) e as regiões tardias (L1 e L2). 

Adaptado de Schiffman et al. (2007). 

 

 Atualmente na literatura são descritos mais de 200 tipos de HPV, que são 

diferenciados em 5 grupos de acordo com seu tropismo epitelial e doenças associadas19,20. Os 

HPVs associados às infecções nas mucosas pertencem à família dos Alfa Papilomavírus, que 

apresentam tropismo por células do epitélio genital, e são classificados quanto ao seu 
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potencial oncogênico, baseado na espécie de origem e no grau de relação dos genomas virais 

mediante a comparação da sequência de nucleotídeos do seu genoma viral21. O gênero 

Alphapapilomavírus é o mais diverso com 14 espécies e neste gênero são encontrados os tipos 

que infectam preferencialmente a mucosa oral e anogenital em humanos e primatas (Figura 

2)21. Os membros da família Papilomaviridae são comuns na natureza e já foram isolados e 

caracterizados de répteis22, aves23, marsupiais24 e diversas espécies de mamíferos25. 

 

  

Figura 2. Árvore filogenética baseada na análise da sequência do gene L1 dos tipos de Papilomavírus. Os 

números nas pontas dos ramos identificam os tipos de HPV, “c” seguido de um número indica um 

novo candidato a tipo de HPV. Todas as outras abreviações se referem a tipos de Papilomavírus que 

infectam animais. Os semicírculos externos identificam os gêneros e os semicírculos internos, as 

espécies. Fonte: de Villiers (2013). 

 

Os HPVs de baixo risco oncogênico estão associados ao desenvolvimento de verrugas 

genitais, enquanto os tipos de alto risco estão relacionados às lesões precursoras e ao câncer 

de colo do útero26. Os genótipos de HPVs de alto risco oncogênico mais comumente 

encontrados  nas infecções anogenitais são: HPV-16, 18, 31, 33 e 45, sendo os HPVs 16 e 18 
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juntos são responsáveis por mais de 70% dos casos de carcinomas epidermóides e mais de 

80% dos adenocarcinomas do colo do útero21, 27. Estima-se que em regiões menos 

desenvolvidas cerca de 17,8% das mulheres com citologia normal apresentem infecção latente 

pelo HPV28. 

O potencial oncogênico do HPV está relacionado principalmente à capacidade de 

expressar os oncogenes E6 e E7 que resultam na inativação das proteínas p53 e pRb, 

respectivamente, interferindo no ciclo celular e nos genes supressores de tumor29. A E6 

medeia a degradação não somente de p53, mas também de proteínas que contém os 

domínios PSD95/Dlg/ZO-1 e PDZ que modulam as vias de sinalização celular que regulam a 

diferenciação celular, como por exemplo, o gene PTPN13, que pertence a uma família de 

moléculas sinalizadoras que regulam uma variedade de processos celulares incluindo 

crescimento celular, diferenciação do ciclo celular e transformação oncogênica 30-32. A proteína 

E7 interage com membros da família Rb através de um motif conservado LXCXE que está 

presente na região amino-terminal dessas proteínas. A família Rb controla a transição da fase 

G1-S pela regulação da atividade de fatores de transcrição da família E2F33. Sítios de ligação 

para E2F são encontrados em muitos genes que estão envolvidos na regulação da progressão 

do ciclo celular, diferenciação, mitose e apoptose34. Em células normais, pRb reprime a 

transcrição de promotores dependentes de E2F por meio da ligação direta com o domínio de 

transativação de E2F35. A ligação de E7 de HPVs de alto risco à pRb perturba o complexo RB-

E2F36 resultando na expressão constitutiva dos genes que respondem a E2F, como ciclina A e 

ciclina E, e promove a entrada prematura na fase S e a síntese de DNA37,38. A proteína também 

leva as proteínas da família RB a degradação proteassomal por meio de vias dependente de 

ubiquitina39, 40. Em adição à desestabilização de RB, E7 contribui para a imortalização por meio 

da interação com proteínas chaves que controlam a progressão do ciclo celular. Os inibidores 

de CDK, p21 e p27, são importantes reguladores do controle do crescimento celular durante a 

diferenciação epitelial, e p21 é conhecido como um supressor tumoral na carcinogênese 

cervical41. A região carboxi-terminal da proteína E7 tem a capacidade de se ligar a p21 e p27 e 

inibir sua ação no controle do ciclo celular42, 43.  

Adicionalmente as proteínas E6 e E7 de HPVs de alto risco podem contribuir para a 

imortalização das células infectadas por meio da ativação da telomerase. E6 de HPVs de alto 

risco podem ativar a transcrição da trascripatase reversa da telomerase (TERT), que em 

conjunto com a inativação de RB pela E7 é um passo essencial para a imortalização celular44, 45. 

Alguns estudos sugerem que E7 atua promovendo o alongamento dos telômeros por meio da 
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via alternativa de alongamento de telômeros (Arternative lengthening of telomeres –ALT), que 

envolve recombinação homóloga entre os telômeros de cromátides irmãs46, 47. Acredita-se que 

a ativação de ALT pela E7 seja importante na manutenção do comprimento dos telômeros nos 

estágios iniciais do desenvolvimento do câncer35. 

 

1.2. Infecção Viral  

 

O HPV apresenta tropismo por células epiteliais, causando infecções no tecido de 

revestimento, tais como a pele e mucosas. Os HPVs infectam células-tronco basais ou células 

transitoriamente amplificadoras do tecido epitelial da junção escamoso colunar do colo do 

útero48, 49. O vírus faz a sua entrada nas células epiteliais basais através micro abrasões ou 

lesões de continuidade epitelial. O seu ciclo de vida, que está diretamente relacionado ao 

processo de diferenciação da célula hospedeira, inicia-se com a infecção de células epiteliais 

basais que provavelmente foram expostas à microtraumas, lesões ou abrasões na epiderme 

(Figura 3)19. Nas células basais, o genoma viral é mantido em baixo número de cópias50. 

Somente após a diferenciação em células parabasais, ocorre a amplificação do genoma viral. A 

montagem do vírus e a eliminação das partículas virais para o meio extracelular ocorre nas 

camadas cornificadas ou mais superficiais do tecido epitelial51.  

O mecanismo molecular que facilita a transmissão do HPV é pouco estudado. No entanto, 

é claro que envolve os capsídeos sem envelope, que são construídos por L1 e L2, as principais e 

menores proteínas da cápside viral, respectivamente. A proteína tardia L1 se autoestrutura em 

um capsídeo com formato icosaédrico, que consiste em 72 pentâmeros, também chamados de 

capsômeros52. A proteína L2 menor do capsídeo auxilia na formação do capsídeo do genoma, 

que por sua vez é cromatinizada pelas histonas celulares53. A presença do DNA viral compacta 

e estabiliza ainda mais o capsídeo54. 

Os proteoglicanos de sulfato de heparano (HSPG) encontrados na superfície da célula 

hospedeira, voltados para a matriz extracelular, atuam como receptores iniciais para as vírus-

like particles (VLPs) do vírus55. A Ligação inicial do HSPG a porções de L1 facilita as mudanças 

conformacionais em L256. Subsequentemente, a proteína L2 é clivada por furina na superfície 

da célula em um local de clivagem de consenso que se conserva entre todos os 

papilomavírus57. A entrada de vírus em uma célula hospedeira é muito lento (até 12 h), 

possivelmente devido a mudanças conformacionais no capsídeo e nos receptores58. Após uma 

ligação bem-sucedida ao receptor, o vírus é internalizado na célula por endocitose59. O 
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genoma viral entra no núcleo através de quebra de envelope nuclear. Em seguida, ele localiza 

receptores nucleares60. Uma vez inserido no núcleo, o HPV replica um baixo número de cópias 

(10-200 número de cópias/célula) durante a amplificação inicial e estabelecimento de 

infecção61. 

O vírus se utiliza da alta capacidade das células epiteliais de se reproduzirem para a 

replicação de seu DNA viral, e, dependem da expressão dos genes precoces E1 e E2 que 

estimulam o ciclo celular que neste momento tem o aumento dos seus níveis62. Nas camadas 

mais diferenciadas do epitélio, proteínas do capsídeo são expressas para a produção de novos 

capsídeos, montagem das partículas virais e liberação da progênie63. O HPV é capaz de evadir-

se do sistema imunológico do hospedeiro através de inúmeros mecanismos, dentre eles, está o 

de não indução de citólise e de necrose. Outro mecanismo de evasão consiste no fato de 

proteínas virais imunogênicas serem liberadas apenas por células epiteliais das camadas mais 

diferenciadas, portanto menos acessíveis pela vigilância imunológica64. 

 

Figura 3: Estrutura das células epiteliais escamosas e os principais estágios do ciclo de vida do HPV após a infecção. 

Adaptado de Doorbar et al. (2012).  

 

Embora a integração do vírus ao DNA da célula hospedeira não faça parte do ciclo de 

vida normal do HPV, os genótipos de alto risco oncogênico são frequentemente integrados no 

genoma humano em tecido de carcinoma cervical65. Foi proposto que a mudança da forma 

epissomal para a integração do HPV ao genoma da célula pode ser o evento inicial associado à 

progressão da lesão intra-epitelial de baixo grau para a lesão intra-epitelial de alto grau, 

portanto, espera-se que seja um biomarcador para a progressão do câncer66.  
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1.2.1. Fatores associados à infecção por HPV 

 

A transmissão do HPV se dá por contato direto, pele a pele, portanto a penetração sexual é 

a forma mais comum de transmissão do vírus67. Sendo assim, os comportamentos sexuais são 

determinantes para o aumento do risco da infecção. Os fatores associados à infecção pelo HPV 

podem ser divididos em três grupos: (1) Ambientais ou fatores exógenos, que incluem dietas 

deficientes, uso de contraceptivo hormonal, múltipla paridade, múltiplos parceiros sexuais, 

iniciação sexual precoce, consumo de álcool e tabaco, e coinfecção por outros agentes 

sexualmente transmissíveis; (2) Aspectos inerentes ao vírus, tais como, infecção por HPV de 

alto ou baixo risco oncogênico, infecções por múltiplos genótipos virais, infecções por 

variantes de HPV de alto risco que diferem quanto ao potencial oncogênico, carga viral e 

integração do DNA viral ao DNA da célula hospedeira; (3) Fatores inerentes ao hospedeiro, 

como os hormônios endógenos, fatores genéticos (polimorfismos de HLA) e fatores 

relacionados à resposta imunológica68-70.  

 Com relação ao uso de preservativos como fator associado à infecção pelo HPV, existem 

ainda alguns paradoxos na literatura71-75.  O uso de preservativos masculinos, mostrou efeito 

protetor considerável, quando usado corretamente e de forma consistente, em relação a 

aquisição de infecções sexualmente transmissíveis, incluindo: tricomoníase, cervicite 

clamidiana, gonorreia e HIV. Os dados sobre efeito protetor em relação às infecções de HPV e 

às lesões cervicais relacionadas têm sido menos consistentes. Em revisão sistemática, Manhart 

& Koutsky76 identificaram 20 estudos relevantes e os resultados não são homogêneos.  A 

inconsistência a respeito do efeito protetor sugere que os preservativos não constituem 

método altamente eficaz em prevenir as infecções por HPV. De forma geral, homens e 

mulheres optam por usar preservativos com parceiros que eles consideram ser de maior risco, 

como novos parceiros, parceiros casuais e profissionais do sexo. Por outro lado, não o utilizam 

com parceiros que consideram ser seguros, como os parceiros regulares e os cônjuges.  As 

normas culturais desempenham papel importante na forma como as informações 

confidenciais são divulgadas para os pesquisadores.  Como o uso de preservativos é 

socialmente desejável, pode ser relatado mais frequentemente do que representado pela 

realidade, o que torna os dados a cerca do uso de preservativos de difícil interpretação77,78.  

Com relação ao uso de contraceptivo oral, estudos relatam que a prevalência de HPV em 

mulheres que o utilizam é maior quando comparada com a prevalência em mulheres que 

nunca usaram contraceptivo79, 80. Segundo Lee et al.81 os níveis hormonais afetam 
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sobremaneira a composição do microbioma vaginal, sugerindo que o uso de contraceptivo oral 

possa ser considerado um risco independente para infecção por HPV devido a sua habilidade 

de alterar o microbioma vaginal.   

A infecção concomitante por outros agentes sexualmente transmissíveis ou pelo core 

patológico da microbiota vaginal alterada, tem sido associadas com processos inflamatórios do 

colo do útero, situação que pode facilitar à aquisição de HPV11, 82-84. Lesões herpéticas 

ulcerativas podem agir como cofatores do HPV, facilitando o acesso do vírus para a camada de 

células basais. Respostas inflamatórias induzidas por infecções herpéticas podem interferir na 

capacidade do hospedeiro de montar resposta imune eficaz para a infecção por HPV, 

suprimindo linfócitos T auxiliares e alterando o estabelecimento de uma resposta imune 

celular mediada por linfócitos T85.  

A estimativa global da prevalência da infecção por Neisseria gonorrhoeae é de 0,8% (0,6–

1,0%)86. Esta infecção sexualmente transmissível vem demostrado uma consistente evidência 

de associação com a infecção pelo HPV, achados de um aumentado risco para ≥ASC-US e 

principalmente HSIL em mulheres com coinfecção por HPV e N. gonorrhoeae, sugerindo uma 

possível ação sinérgica na progressão de lesões cervicais87.  

Outro agente sexualmente transmissível que tem sido associado à infecção por HPV é a 

infecção por Chlamydia trachomatis. O processo inflamatório, e consequente dano oxidativo 

decorrente da inflamação clamidiana, pode facilitar a infecção pelo HPV, e sua persistência 

pode estar associada ao desenvolvimento de lesão cervical88. Alguns estudos têm apontado a 

infecção por C. trachomatis como importante cofator associado ao desenvolvimento de 

neoplasias do colo uterino89, 90, embora ainda existam controvérsias91, 92. Os estudos que 

descrevem associação entre presença de infecção por C. trachomatis e aumento do risco do 

desenvolvimento de doença induzida pelo HPV, sugerem que este patógeno é capaz de 

promover um cenário pró-inflamatório, levando a produção de grandes quantidades locais de 

citocinas pró-inflamatórias, produzindo um ambiente inflamatório crônico que pode contribuir 

possivelmente para a persistência do DNA do HPV no colo do útero93. O mecanismo biológico 

pelo qual a C. trachomatis atua a fim de facilitar a aquisição do HPV ainda é uma difícil questão 

a ser avaliada. Uma vez que ambos os agentes microbianos estão fortemente relacionados 

com a atividade sexual, dificultando a avaliação de um efeito independente da infecção por C. 

trachomatis sobre o risco de infecção por HPV11. 
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1.2.2. Eliminação viral 

Em cerca de 80% das mulheres infectadas pelo HPV, a eliminação viral ocorre antes da 

integração viral no genoma do hospedeiro, o estágio responsável pela carcinogênese94. 

Infecção por HPV persistente com risco elevado de câncer cervical ocorre em apenas uma 

pequena porcentagem de mulheres infectadas pelo vírus95.  Embora a probabilidade e o tempo 

do clearance viral possam variar com base em fatores como idade das mulheres, tipo de HPV, 

comportamento sexual e status de tratamento no início, existem evidências de que a maioria 

das mulheres infectadas pelo HPV tende a eliminar o vírus dentro de 12 a 24 meses após a 

primeira detecção96. Estudos de coorte demostram que a depuração viral varia entre 55% e 

64% aos 6 meses e entre 67% e 80% aos 12 meses97-100.  

A importância da eliminação/persistência do HPV foi reconhecida recentemente, e o 

número de estudos abordando essas questões aumentou substancialmente nos últimos anos. 

No entanto, os dados ainda são incompletos e, em parte, inconsistentes quanto aos cofatores 

que podem participar na regulação destes eventos101,102. 

O mecanismo envolvido na persistência viral é complexo e ainda não totalmente 

compreendido. Portanto, é fundamental identificar, entre uma coorte de mulheres infectadas 

pelo HPV, aquelas que não eliminam a infecção em um determinado momento. Além disso, a 

história natural de depuração de uma infecção por HPV cervicovaginal precisa ser melhor 

compreendida para prever seus possíveis resultados. 
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1. Objetivos 

1.1. Objetivo geral  

Identificar determinantes do clearance da infecção pelo Papilomavírus Humano (HPV) 

em mulheres brasileiras em idade reprodutiva. 

1.2.  Objetivos específicos: 

Estimar a prevalência de infecções por HPV e determinar a diversidade genotípica em 

mulheres em idade reprodutiva, atendidas nas unidades de saúde do município de 

Botucatu-SP. 

Estabelecer determinantes sociodemográficos, comportamentais e achados 

ginecológicos no clearance do HPV em mulheres com seguimento de 30 meses. 
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1. Abstract 

Objective: The objective of the present study was to identify determinants of Human 

Papillomavirus (HPV) infection clearance in Brazilian women of reproductive age. Methods: 

This is a cohort study called HPV-UNESP, in which 1638 women of reproductive age were 

recruited from September 2012 to January 2013. Of this total, 544 women positive for HPV 

infection participated in longitudinal follow-up for 30 months, in 4 more visits. HPV infection 

was defined as detection of any of the 36 genotypes tested by the Linear Array Genotyping 

Test (Roche Molecular Systems, Inc.) and the outcome of interest was infection clearance, 

defined as the elimination of HPV infection by least two consecutive visits. A structured 

questionnaire with 58 questions regarding sociodemographic data, behavioral and 

gynecological characteristics was applied at each visit. Immediately after the interview, all 

women underwent a gynecological exam, in which, after insertion of the non-lubricated Collins 

speculum, the vaginal pH with tape (pH 4.0-7.0, Merck, Germany) was measured in the middle 

third of the vaginal wall. For vaginal microbiota evaluation, samples were collected with 

vaginal wall swab and the microbiota pattern was classified according to the criteria of Nugent 

et al. (1991). The whiff test performed by adding 10% KOH solution to the vaginal content was 

interpreted as positive, negative or doubtful. Endocervical samples were collected with 

cytobrush for molecular analysis of HPV, Chlamydia trachomatis and Neisseria gonorrhoeae 

infection. Additional sample with representation of squamous and glandular epithelium was 

collected for cytology testing. Finally, a sample from the posterior fornix of the vagina was 

collected with Ayre's spatula for research of Trichomonas vaginalis in Diamond liquid medium. 

At each longitudinal follow-up visit, vaginal and endocervical samples were collected for the 

same exams, using the same techniques described. Logistic regression models were used to 

estimate hazard ratios (HR), with 95% confidence intervals, of HPV clearance as a function of 

covariates at the time of study inclusion adjusted for age. Results: Single (HR = 0.67, 95% CI 

0.49-0.92) and divorced (HR = 0.53, 95% CI 0.30-0.92) marital status were associated with 

delayed clearance time. HPV. The same delay in clearance time was observed in women who 

reported hormonal contraceptive use (HR = 0.72, 95% CI 0.55-0.95) and in women who 

reported four lifetime sexual partners (HR = 0, 55, 95% CI 0.34-0.90). There was no association 

between Interleukin (IL-) 1β, IL-6, IL-10, IL-12 and TNF-α concentration and HPV clearance 

time, only IL-4 showed positive correlation (HR = 2.40, 95% CI 1.11-5.21). There was also no 

association between endocervical Chlamydia trachomatis and Neisseria gonorrhoeae co-

infections and Trichomonas vaginalis infection with HPV clearance. Conclusion: Despite the 
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analysis of sociodemographic factors, behavioral characteristics and gynecological findings, 

most of them were not significantly associated with HPV clearance. 

Keywords: HPV infection, Clearance, Sociodemographic factors, behavioral 

characteristics and gynecological findings. 
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2. Introduction 

 

HPV is necessary for cervical cancer, and a frequent cause for other anogenital disease. 

It has a high economic impact, particularly in low-income countries1, 2. Most people get 

infected with HPV at some part of their life3. Risk factors associated with HPV infection can be 

divided into three groups: (1) Environmental or exogenous factors, which include deficient 

diets, hormonal contraceptive use, multiple parity, multiple sexual partners, early sexual 

initiation, alcohol and tobacco consumption, and coinfection with other sexually transmitted 

infections; (2) Inherent aspects of the virus, such as high and low oncogenic HPV infection, 

multiple viral genotype infections, high-risk HPV variants that differ in oncogenic potential, 

viral load, and viral DNA integration Host cell DNA; (3) Factors inherent to the host, such as 

endogenous hormones, genetic factors (HLA polymorphisms) and factors related to the 

immune response4, 5, 6. But most people clear the infection spontaneously, also when they are 

not vaccinated7. Only a minority of them has persistent HPV infections which can eventually 

result in HPV-related disease8. 

High-risk HPV infections are also associated with other anogenital diseases; they 

contribute to 85% of anal cancers and 50% of cancers of the vulva, vagina and penis9. The 

development of cervical lesions is the main complication of persistent HPV infection that may 

predict and progress to malignancy, recognized as the most important risk factor for cervical 

cancer development10. While the high-risk HPV types have been established as the main 

causative agent of both malignancies and the precursor lesions, other factors may also be 

involved, acting in conjunction with HPV, such as other sexually transmitted infections (STI)11, 

smoking12 and host immunological response13. Several behaviors, such as oral contraceptive 

use, sexual activities, tobacco and alcohol consumption, may influence the risk of initial viral 

infection and subsequent clearance of the virus8, 14. Specifically, at one year approximately 20% 
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of persistent infections with high risk HPV develop cervical intraepithelial neoplasia or cervical 

cancer within the subsequent 5 years15. The fact that only a small proportion of HPV-infected 

individuals will eventually develop cervical cancer and the long latency period between 

primary infections and cancer emergence suggest that additional factors are involved in the 

progression16.  

The immune response plays an important role in the natural history of HPV, including 

eliminating HPV infection as well as cervical cancer16,17. Cytokines are important regulators of 

HPV transcription18. It is well established that cytokines in immune responses to infection can 

be classified and divided into immunostimulating (tumour suppressing) Th1-type cytokines 

such as interleukin 2 (IL-2), and IL-12, interferon γ (IFNγ) and tumour necrosis factor α (TNFα), 

responsible for the induction of immune response mainly mediated by cells, and Th2-type 

cytokines (IL-4, IL-5, IL-6, IL-8, and IL-10), which modulate the inflammatory response to a 

predominantly humoral profile16,19. 

In the current study, we evaluated in detail determinants for clearance of HPV 

infections in a Brazilian cohort. Considering the economic importance of cervical cancer in 

developing countries, the need for prospective studies of HPV prevalence and its risk factors 

associates with clearance heightened in different populations. The aim of this study was to 

identify determinants of HPV clearance among Brazilian women of reproductive age.  
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3. Patients and Methods 

3.1. Cohort description 

The HPV-UNESP Cohort is a prospective study of HPV infection, clearance and risk 

factors among women at reproductive age. The focus of this cohort is to determine the 

influence of behavior, sexually transmitted coinfection and innate immune response on HPV 

infection natural history. The cross-sectional analysis performed using baseline demographic, 

behavioral and clinical history data has been described in previous publication20. From 

September 2012 to January 2013 the reproductive-age women were screened for eligibility 

and written informed consent was obtained from all women and this research project was 

approved by the research Ethics Committee Board of Botucatu Medical School, São Paulo State 

University, UNESP, under protocol 4121-2012. A total of 1638 healthy women in reproductive 

age attended the cervical screening program in 18 Primary Health Care Units Botucatu, an 

inner city of southeastern Brazil (Figure 1). Participants were eligible for the study if they were 

nonpregnant, non-menopausal, if they were no hysterectomy, no prior report of 

seroconversion for HIV, no antibiotic or vaginal cream used in the preceding 30 days and 

abstinence from sexual intercourse for 72 hours before the visit, for the follow-up visits a later 

appointment scheduled was made for each women and the inclusion criteria were maintained. 

Women under evaluation, treatment or follow up of a cervical cancer, presenting vaginal 

bleeding, urinary incontinence and women mentally unable to answer the questionnaire or 

provide informed consent were excluded of the study.  

eligible  

eligible  
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Figure 1. Flowchart of the eligible women for the study and patient’s selection to compose the cohort.  

 

Of the 1635 women in the cross-sectional study we identified a cohort with HPV 

positive women (n=544) who were eligible for long-term follow-up, examined every 4-6 

months with 5 visits in this interval entering the study during the first two years (2013–2015), 

they were recruited and submitted to a follow-up questionnaire in addition to the molecular 

analyzes available from all of the 5 visits on study. The first 4 study visits were scheduled to 

occur every 6 months in the first and second year after enrollment on study. On average, the 

visits interval between each visit moment and the end of the follow-up as scheduled were at 0 

± 30.82 months, 4.08 ± 30.82 months, 10.92 ± 30.82, 15.89 ± 30.82 and 24.87 ± 30.82 months 

after enrollment.  
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3.2. Face-to-face interview and specimen collection  

A standardized questionnaire containing 58 questions concerning sociodemographic 

characteristics, sexual behavior and clinical history was applied by a trained nurse from 

Botucatu Medical School of São Paulo State University (FMB-UNESP) at each visit. Following 

the interview, all women were submitted to a gynecological examination. After inserting a 

non-lubricated speculum, vaginal pH was assessed by pressing strips (4.0-7.0, Merck, Germany) 

against the vaginal wall. Whiff test was performed by adding 10%KOH solution to the samples 

with results interpreted by the practitioner as positive, doubtful or negative. For microscopic 

evaluation of the vaginal microbiota, samples were taken from the mid-lateral vaginal wall. 

Vaginal microbiota pattern was classified according to Nugent et al. (1991)21. Endocervical 

samples were collected with a cytobrush for molecular analysis of HPV, Chlamydia trachomatis 

and Neisseria gonorrhoeae infection. Another remaining sample from endocervical and 

ectocervical were collected for Pap smears.  Finally, a sample from the posterior fornix of the 

vagina using Ayre spatula was taken to assess the infection by Trichomonas vaginalis. 

Participant follow-up visits were scheduled every 6 months for a period of 24 months, for 

those women who presented HPV positivity for at least one genotype. At each visit, 

endocervical and mid-vaginal samples were recollected. Figure 1S shows the study design 

detailing the visit moments and all laboratory procedures performed. 

 

3.3. HPV testing 

DNA from cervical samples was extracted using an AmpliLute Liquid Media Extraction 

Kit (Roche Molecular Systems, Alameda, CA, USA), in accordance with the manufacturer´s 

instructions. HPV genotyping was performed using the Linear Array Genotyping Test (Roche 

Molecular Systems, Inc.), to detect 36 mucosal HPV genotypes (HPV 6, 11, 16, 18, 26, 31, 33, 

34, 35, 39, 40, 42, 44, 45, 51, 52, 53, 54, 56, 58, 59, 61, 62, 66, 67, 68, 69, 70, 71, 72, 73, 81, 82, 
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83, 84, and 89), being the following genotypes of high oncogenic risk (16, 18, 31, 33, 35, 39, 45, 

51, 52, 56, 58, 59, 66 and 68) and (6, 11, 26, 34, 40, 42, 44, 53, 54, 61, 62, 67, 69, 70, 71, 72, 73, 

81, 82, 83, 84, and 89) the low-risk oncogenic genotypes.  The human β-Globin DNA was 

coamplified to assess DNA integrity as an internal control. Reactions were amplified in a 

PerkinElmer TC9600 Thermal Cycler. Positive and negative controls for HPV detection provided 

by Roche Molecular Systems were included in each assay.  

 

3.4. Chlamydia trachomatis and Neisseria gonorrhoeae testing 

For the evaluation of Chlamydia trachomatis and Neisseria gonorrhoeae infection by 

PCR, DNA extraction was obtained with a previous digestion with proteinase K. The presence 

and integrity of DNA samples was confirmed by the amplification of β-globin housekeeping 

gene using primers GH20 (GAA GAG CCA AGG ACA GGT AC) and PCO4 (CAA CTT CAT CCA CGT 

TCA CC) which target a 268-base pair sequence22. To verify the presence of Chlamydia 

trachomatis infection in the sample a multiplex PCR were performed using two pairs of specific 

primers. The primer pairs used herein were CTP1 (TAG TAA CTG CCA CTT CAT CA); CTP2 (TTC 

CCC TTG TAA TTC GTT GC) product site: 201 bp sequence, and PL6.1 (5’ AGA GTA CAT CGG TCA 

ACG A 3’); PL6.2 (5’ TCA CAG CGG TTG CTC GAA GCA 3’) product site: 155 bp sequence. 

Amplification parameters consisted of 40 cycles of 60 s at 95oC, 60 s at 55oC and 90 s at 72oC. 

In all reactions, negative and positive controls were run simultaneously, with respectively 

sterile water and Chlamydia trachomatis DNA extracted from infected McCoy cells23. The 

evaluation of Neisseria gonorrhoeae was performed with specific primers for PCR: HO1 (5’ GCT 

ACG CAT ACC CGC GTT GC 3)’ and H03 (5’ CGA AGA CCT TCG AGC AGA CA 3’). PCR was 

performed using the Go Taq Green master mix (Promega Corporation, USA). Amplification 

parameters consisted of 40 cycles of 30 s at 94oC, 60 s at 55oC and 30 s at 74oC24. Amplicon 
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molecular weight was determined by comparing to a standard size marker, under UV 

transillumination. 

 

3.5. Trichomonas vaginalis testing  

Infection by Trichomonas vaginalis was examined by culture of vaginal posterior fornix 

samples in Modified Diamond’s medium at 37oC in 5% CO2. Using a clean glass slide without 

cover and a sterile pipette, fresh wet-mount microscope slides were prepared with aliquots 

from the culture and examined microscopically under 10x and 40x objectives. Presence of the 

motile protozoan was checked daily, if it was not observed, the culture was incubated again 

with daily examination for up to 3 days in the same manner for the same trained observer. If 

Trichomonas vaginalis were not detected during the three days, the specimen was considered 

negative. 

 

3.6. Vaginal microbiota pattern 

Vaginal samples were spread onto glass microscope slides to classify vaginal 

microbiota following Gram-stain according to Nugent’s scoring system: normal (scores 0-3), 

intermediate (4-6), and bacterial vaginosis (7-10), regardless the presence of symptoms or 

clinical findings21. Vaginal candidiasis was based on the presence of yeast blastospores or 

pseudohyphae on the smears with accompanying inflammatory cells in the presence of 

vulvovaginal pruritus25. All smears were evaluated by an experienced microscopist. All women 

with abnormal vaginal microbiota and/or positive for Chlamydia trachomatis, Candida sp, and 

Trichomonas vaginalis were treated in accordance with a protocol established by the Health 

Care Units from Botucatu city.  
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3.7. Cytology testing  

Pap smears were fixed in absolute ethanol, stained and interpreted at the Cytology 

Unit of the Pathology Department, Botucatu Medical School FMB-UNESP by cytotechnologists 

and, when appropriate, cytopathologists through conventional means using locally prevailing 

practice standards and were classified according to the Bethesda system and the following 

cytological findings were reported: negative for intraepithelial lesion or malignancy (NILM), 

atypical squamous cells of undetermined significance(ASC-US), low-grade squamous 

intraepithelial lesion (LSIL), high-grade squamous intraepithelial lesion (HSIL)26. 

 

3.8. Cervical cytokine analyses 

IL-1-beta, IL-4, IL-6, IL-10, IL-12 and TNF-alfa levels were measured in the 

cervicovaginal fluid supernatants by enzyme linked immunosorbent assay (ELISA), Duo Set Kits 

(R&D Systems, Minneapolis, MN), according to manufacturer’s instructions. All samples were 

tested in duplicate and those with values set above the standard curve range were diluted (1:5 

and 1:10) and retested. The minimum detectable levels in the IL-1, IL-4, IL 6, IL-10, IL-12 and 

TNF-alpha assays were 0.092 pg/mL, 0.022 ng/mL, 0.007 pg/mL, 0.003 pg/mL, 0.125 pg/mL, 

respectively. To confirm acceptable assay performance, 10% of the samples were tested in 

duplicate and coefficients of variation (CV) intra assay calculated for each duplicate test, were 

1%, 31%, 11%, 8%, 5% and 11% for IL-1, IL-4, IL-6, IL-10, IL-12 and TNF-α, respectively. The 

analyses were restricted to women which have normal vaginal microbiota according to 

Nugent´s scoring system independent of HPV genotypes. 

 

3.9. Statistical Analyses 

For the cohort study we analyzed only women with HPV infection. We used histograms 

for each cytokine analyzed and for all the follow-up moments due to estimate the cytokines 
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frequencies. The concentrations of each cytokine were categorized into quartiles. We assessed 

the relationship between HPV infection and sociodemographic characteristics, clinic history, 

lifestyle habits and cytokines by considering grouped HPV genotypes per their phylogenetic 

relationship within the genus Alpha-papillomavirus. Cox’s proportional hazard ratio (HR) for 

HPV clearance, were analyzed in the perspective of HPV clearance of any HPV infection in at 

least one consecutive visit as a function of covariates. 

Logistic regression 

The odds ratio (OR), computed in logistic regression models with 95% confidence 

interval (CI), univariate associations between subject characteristics and one-year period 

prevalence of HPV infection as a function of covariates at baseline, this model restricted to 

women positive for any of the 14 high-risk HPV types (16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 

59, 66 and 68), persistence of prevalent infections detected at enrollment was assumed to 

occur at the midpoint between the last HPV-positive test result and a subsequent HPV-positive 

test result with a second visit at around 9-15 months (clinical follow-up perspective, time to 

allow for HPV persistence). We used the Kaplan-Meier technique to estimate the survival 

function of HPV infection. 

3.9.1. Definitions 

HPV exposure was defined as detection of any of the 36 HPV genotypes tested, where 

individual genotypes were considered. An additional analysis divided HPV genotypes by 

subgenus groups: Subgenus 1: HPVs 6, 11, 32, 40, 42, 44 and 54; Subgenus 2: HPVs 16, 18, 26, 

31, 33, 34, 35, 39, 45, 51, 52, 53, 56, 58, 59, 66, 67, 68, 69, 70, 73 and 82 Subgenus 3: HPVs 57, 

61, 62, 71, 72, 81, 83, 84 and 89. 

Clearance of infection was defined as one negative test for any HPV type following a positive 

test for any HPV DNA at baseline or during follow-up. Persistence was defined restricting to 

women positive for any of the 14 HR-HPV types (16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 
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66 and 68), with a second visit at around 9-15 months (clinical follow-up perspective time to 

allow for HPV persistence). Cox proportional regression was used to estimate hazards ratios 

(HR) and corresponding 95% confidence intervals (CI), age-adjusted.  

 

3.10. Role of the funding source 

The funders of the study were not involved in study design; in the collection, analysis, 

and interpretation of data; neither in the writing of the report; and in the decision to submit 

the paper. The corresponding author had full access to all the data in the study and has final 

responsibility for the decision to submit for publication. 

 

4. Results 

4.1. Characteristics of the cohort 

Table 1 presents characteristics of the cohort members.  The median age was 32 years-

old (14- 54), and the majority defined themselves as white (59%) and most of the women were 

married or living with a partner (47%). In relation to education status, 16.5% had completed 

high school. In this population, 92% were sexually active in the moment of enrollment. Among 

sexually active women, the median of lifetime sex partners was 4 (1-300). About their first 

sexual intercourse, 23% had initiated sexual intercourse before 15 years, 68% between 15 and 

20 years old and 8% at 21 or over. Regarding previous pregnancies, 71% reported at least one 

previous gestation at enrollment.  462/544 (85%) of the women HPV positive selected from 

the cross-sectional study returned to the first follow-up moment of the study. 362/544 (66.5%) 

of women completed second follow-up, 242/544 (44%) completed eighteen-month follow-up 

and 105/544 (19%) the last visit moment. The clearance rate for HPV, considering any HPV 

genotype, with at least one negative consecutive visit within 30 months follow-up, was 

observed in 85% of patients. 
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Figure 2. Kaplan-Meier survival estimates of time (in months) to clearance of Human Papillomavirus (HPV), age-

adjusted hazards ratios (95% confidence intervals) of HPV liberal clearance (defined as clearance of an 

HPV infection in at least one consecutive visit)  

 

The majority of women presented normal cytology result and most of the positive 

cases were observed at visits 1 (8.6%), 3 (8.5%) and 4 (10.1%).  More than 89% of the women 

had normal cytologies at all visit moments, the prevalence of HPV-associated lesions was 8.6% 

(48/544) at the moment of inclusion. The highest prevalence of cytological abnormalities 

observed was 10.1% at visit moment 4, divided by 5.3% of ASC-US, 2.8% of LSIL and 2.0% of 

HSIL. ASC-US was the most observed cytological alteration with 17.8% considering all follow-

up, followed by LSIL and HSIL, respectively, 11.4% and 6.1%, in this population were not 

observed cervical carcinoma.  

More than 50% of cohort members had a normal vaginal microbiota pattern at all 

times, 34% of the women had bacterial vaginosis at the first visit, with progressive decline until 

the last visit with a slight elevation (Table 2). Of the 544 women originally sampled, 74 (13.6) 

women tested positive for Chlamydia trachomatis infection at visit 1 with progressive decline 

until the last visit. The prevalence of Trichomonas vaginalis infection was 1.1% in visit 1 and 

according to the protocol this infection was only diagnosed at the time of inclusion (Table 2).   
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Normal vaginal microbiota was observed in 52.2% (284/544) of the patients included 

in this study, the lactobacilli dominated flora was even higher in the subsequent moments 

observed, reaching 64.8% at visit moment 4. The prevalence of Bacterial vaginosis was 34.3% 

(187/544), decreasing its prevalence in the follow-up reaching 13.6% at visit moment 4, and a 

new high in prevalence observed at the last moment, 25.7%. Intermediate flora was detected 

in 5.1% (28/544) of women, with a small decline and variations in prevalence at the following 

moments, not reaching 5%. The prevalence of candidiasis was 4.0% (Table 2).  

 

4.2. HPV and Chlamydia trachomatis prevalence  

According to the HPV analysis, the overall prevalence of HPV infection was 33.3%. 

Within these HPV-positive women, 42.0% (229/544) of them had infections with multiple HPV 

types. Among women with multiple-type infection, 187 (82.74%) of them had one or more 

high-risk HPV genotype (data not shown). The most prevalent HPV type was HPV-16 (17.8%), 

followed by another high-risk HPV, HPV-52 (8.5%), 58 (8.3%) and 31 (7.2%). The most 

prevalent low-risk HPV was HPV-53 (9.9%), considering the subgenus, group 2 was the most 

prevalent (77.6%), followed by group 3 (36.2%) and group 1 (15.3%) (Table 1S). In the following 

visit moments where the samples were collected only from women who presented positivity 

for at least one HPV genotype, we observed a prevalence greater than 50 percent at all visit 

moments: visit 2 (69.9), visit 3 (58.3), visit 4 (60.3) and visit 5 (55.2). In relation to Chlamydia 

trachomatis infection, we detected 8.4% (138/1635) overall prevalence, and within HPV-

positive women, 74 of them were also positive for Chlamydia trachomatis 13.6% (74/544). We 

observed a significant decline in the prevalence of Chlamydia trachomatis infection at 

moments 1 to 4 (13.6 - 1.2%), with a slight increase in prevalence at the last moment (3.8%), 

but the HPV coinfection rate in all the visit moments was high, 86.6% at visit moment 2, 88% at 

visit moment 3, 66.6% at visit moment 4 and 75% at the last visit moment. 
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Considering the age-adjusted Cox proportional regression, single women (HR 0.67, 

95% CI, 0.49 – 0.92) or divorced (HR 0.53, 95% CI, 0.30 – 0.92), women using hormonal 

contraceptives (HR 0.72, 95% CI, 0.55 – 0.95) and have had 4 lifetime sexual partners (HR 0.55, 

95% CI, 0.34 – 0.90) showed a delay in HPV clearance. The analyses considering HPV infection 

by HPV specific subgenus group showed in Subgenus group 2: Divorced women (HR 0.52, 95% 

CI, 0.29 – 0.98) women using hormonal contraceptives (HR 0.73, 95% CI, 0.56 – 0.97) and who 

did receptive oral sex (HR 0.75, 95% CI, 0.58 – 0.98) a delay in HPV clearance, the opposite 

situation was observed when women who had 11 years schooling or more (HR 2.36, 95% CI, 

1.65 – 3.37) had a faster clearance rate compared to women with less than 11 years of 

schooling, when analyzed separately from the group with genotypes of HPV genotypes 

belonging to subgenus 2. Analyses performed with HPV clearance and sociodemographic 

characteristics or sexual behavior by group 1 and 3 subgenus showed no correlation (Table 3). 

 

4.3. Cervical cytokine profile 

The concentrations of each studied cytokine were categorized into quartiles, from the 

lowest concentrations to the highest (Table 2S). We assessed the relationship between HPV 

infection and cytokines concentration in all the visit moments by considering 

sociodemographic characteristics, clinic history, lifestyle habits and by considering grouped 

HPV genotypes per their phylogenetic relationship within the genus Alpha-papillomavirus. 

Considering any HPV infection, no associations between IL-1, 6, 10, 12 and TNF with HPV 

clearance were found, only IL-4 showed a positive clearance correlation (HR 2.40: 1.11-5.21 

95% CI) in the quartile patients with the highest concentrations of cytokines. No association 

was observed in the models considering HPV subgenus 1, 2 and 3 separately or in the logistic 

regression model for 14 HR-HPV types with a second visit at around 9-15 months (Table 4). 
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4.4. Clinical follow-up perspective for HR-HPV persistence 

Restricting to women positive for any of the 14 HR-HPV types (16, 18, 31, 33, 35, 39, 

45, 51, 52, 56, 58, 59, 66 and 68), with a second visit at around 9-15 months (clinical follow-up 

perspective, time to allow for HPV persistence) associations between sexual behaviors 

characteristics at baseline and one-year period prevalence of HPV infection as a function of 

covariates, only hormonal contraceptive use women (OR 2.01,  95% CI 1.13 – 3.58) showed 

statistically significant viral persistence (Tables 5 and 6). 
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5. Discussion 

In this study we demonstrated a high prevalence of HPV infection in our population 

and this prevalence rate is higher than that determined by other studies conducted in 

Brazil27-30. Even in subsequent visits where women positive for at least one HPV genotype at 

the time of inclusion had persistence rates above 50 percent of the women included at each 

visit. It is believed that HPV infections “clear” within 2 years in more than 90% of 

individuals31-34. Regarding this finding, we have to consider that the median age of our cohort 

was 29 years-old (15-50) among HPV-positive women, and several studies have 

demonstrated higher rates of HPV infection in younger women35-37 suggesting that the 

prevalence of HPV infection decreases with the increasing age8, 28, 34.  

The overall prevalence of multiple HPV genotype infection was 42%. Among these 

women, 62% were infected with at least one high-risk HPV genotype (data not shown). The 

prevalence of multiple-type infection observed in our cohort was higher than previously 

reported by other epidemiological studies 38-40. The most prevalent HPV genotype in multiple-

type infection was HPV-16, present in 24.77% of the samples. 

 According to several epidemiological studies, there are certain well-known risk factors 

for HPV infection41-44. Most of these are related to sexual behaviors, which determine exposure 

to HPV. In our cohort, we did not observe an increased risk of HPV and Chlamydia trachomatis 

coinfection in women who had more than 1 partner in the year preceding evaluation as 

described in other studies42, 43. However, accurate information is difficult to obtain. 

Therefore, we could access HPV prevalence and the determinants of HPV clearance 

in a time period of 24 months follow-up. We evaluated time to clearance of HPV infection in 

relation to covariates such as sociodemographic characteristics, clinic history, lifestyle habits, 

sexual behaviors and cytokines levels. Several studies have shown high HPV prevalence, 

especially in low developed countries, compared with the estimated global prevalence45, 46. 

The clearance of anogenital HPV infection has been attributed mainly to a successful 

adaptive immune response, suggesting that HPV clearance is mainly related to the host 

immune response or other intrinsic factors of the host and does not relate to behavioral 

factors47. 

Factors independently related to HPV clearance, considering the liberal perspective 

were, hormonal contraceptive use, four lifetime sexual partners, single and divorced women. 
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All this sociodemographic characteristics had a lower time of clearance of HPV infections 

compared to women who did not use hormonal contraceptives, who had less than 4 lifetime 

sexual partners, and married women/ living with a partner. We did the same exercise 

considering factors independently related to; HPV Subgenus 2: HPVs 16, 18, 26, 31, 33, 34, 

35, 39, 45, 51, 52, 53, 56, 58, 59, 66, 67, 68, 69, 70, 73 and 82 HPV clearance and hormonal 

contraceptive use, receptive oral sex activity and divorced women had a lower time of 

clearance of HPV Subgenus 2 infections, on the other hand, women who had been in school 

for 11 years or more had a faster HPV Subgenus 2 time of clearance compared to women 

with lower schooling. 

Cytokines are a diverse family of soluble small proteins, different cells and tissue can 

express types that act as immune mediators48. We found that while most cytokines were not 

associated with HPV time clearance, considering Age-adjusted hazards ratios (95% 

confidence intervals) of HPV liberal clearance (defined as clearance of HPV infection in at 

least one consecutive visits) as a function of the highest cervical IL-4 concentration quartile in 

our study population (230.09 pg/ml) was associated with increased HPV clearance. Secreted 

mainly by activated Th2 lymphocytes IL-4 exerts a diversity of effects on different cell types, 

including mast cells, monocytes, B-lymphocytes, and keratinocytes49. According to (Lembo et 

al., 2006)50 IL-4 were added to the list of soluble factors with the potential to control HPV 

infections and the growth of HPV-associated carcinomas. Furthermore, expression of IL-4 

demonstrated a downregulation of E6 and E7 levels also showing an+ active in suppressing 

HPV-16 LCR-driven transcriptional activity51. In addition, the role that IL-4 can play in the 

clearance of the virus from infected tissues and in the control of persistent HPV infections 

prior to the transformation of malignant cells merits further investigation.  

There are two major limitations in this study that could be addressed in future 

research. First, the study had a loss in the number of patients during follow-up, and a second 

limitation is that we cannot accurately determine the initial moment of infection, this time 

between infection and detection by the study may probably influence clearance time. ON the 

other hand, the present study is a cohort, conducted in a population of low risk and low 

income, with a high prevalence of HPV. The study was conducted using high sensitivity and 

gold standard techniques for detection of infections and abnormal vaginal microbiota.  

In conclusion, we described the prevalence of infections due to HPV, Chlamydia 

trachomatis, Neisseria gonorrhoeae besides vaginal flora patterns characterization in a 
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cohort in southeastern Brazil. According to our results, the overall STIs prevalence rates are 

high, suggesting that screening programs to detect these infections could be helpful in 

establishing prevention strategies in our population. Although many sociodemographic, 

behavioral and gynecology characteristics were tested, the vast majority of them were not 

significantly associated with HPV clearance.  
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Article tables: 

Table 1. Sociodemographic, behavioral and gynecological history characteristics of the 

participants at enrollment (n=544). 

Characteristic Categories n (%) 

Age  
≤32 years 354 (65.1) 

32 years 189 (34.7) 

Missing 1 (0.2) 

Marital status 

Married 147 (27.0) 
Single 241 (44.3) 

Living with a partner 109 (20.0) 
Divorced 39 (7.2) 
Widow 5 (0.9) 
Missing 3 (0.5) 

Ethnicity 

White 322 (59.2) 
Black 50 (9.2) 
Indian 3 (0.5) 
Mixed 164 (30.1) 
Asian 5 (0.9) 

Type of residence 
Urban 509 (93.6) 
Rural 35 (6.5) 

School level 

None 4 (0.7) 
≤11 years 449 (82.5) 

>11 90 (16.5) 
Missing 1 (0.2) 

Monthly family 
Income in US $ (quartiles) 

Q1 151 (27.8) 
Q2 117 (21.5) 
Q3 137 (25.2) 
Q4 131 (24.1) 

Missing 8 (1.5) 

Age at menarche 
 

≤13 years 370 (68.0) 
>13 years 171 (31.4) 
Missing 3 (0.5) 

Age at first intercourse 

 

≤16 years 318 (58.5) 
>16 years 225 (41.4) 
Missing 1 (0.2) 

Active sex life 
No 41 (7.5) 
Yes 503 (92.5) 

Hormonal contraceptive 
No 229 (42.1) 
Yes 315 (57.9) 

 
Condom use 

No 377 (69.3) 
Yes 167 (30.7) 

Number of lifetime sex partners 

1 92 (16.9) 
2 89 (16.4) 
3 107 (19.7) 
4 67 (12.3) 

≥ 5 167 (30.7) 
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Missing 22 (4.0) 

Sexual orientation 
Heterosexual 533 (98.0) 

Bisexual 9 (1.6) 
Missing 2 (0.4) 

Previous pregnancy 
No 158 (29.0) 
Yes 386 (71.00) 

Anal sex 
No 386 (71.00) 
Yes 150 (27.6) 

Missing 8 (1.5) 

Douching 
Yes, always 19 (3.5) 

Yes, frequently 11 (2.0) 
Never 514 (94.5) 

Smoking 
No 371 (68.2) 
Yes 172 (31.6) 

Missing 1 (0.2) 

Alcohol 
No 285 (52.4) 
Yes 258 (47.4) 

Missing 1 (0.2) 

Drugs 
No 512 (94.1) 
Yes 22 (4.0) 

Missing 10 (1.8) 

Previously sexually transmitted 
disease 

No 489 (89.9) 
Yes 55 (10.1) 
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Table 2. Clinical characteristics (n (%)) at baseline and follow-up visits . 

 Visit 1 
n= 544 

Visit 2 
n=462 

Visit 3 
n= 362 

Visit 4 
n= 242 

Visit 5 
n= 105 

Cytology      

 NILM 496 (91.1) 436 (94.4) 331 (91.4) 217 (89.6) 102 (97.1) 
 ASC-US 13 (2.3) 13 (2.8) 20 (5.5) 13 (5.3) 2 (1.9) 
 LSIL 26 (4.7) 9 (1.9) 4 (1.1) 7 (2.8) 1 (0.9) 
 HSIL 9 (1.6) 3 (0.6) 7 (1.9) 5 (2.0) - 
 Missing - 1 (0.2) - - - 

Chlamydia 
trachomatis 

     

 Negative 469 (86.2) 409 (88.5) 330 (91.1) 236 (97.5) 99 (94.5) 
 Positive 74 (13.6) 45 (9.7) 25 (6.9) 3 (1.2) 4 (3.8) 
 Missing 1 (0.01) 8 (1.7) 7 (1.9) 3 (1.2) 2 (1.9) 

Trichomonas 
vaginalis 

     

 Negative 538 (98.9) - - - - 

 Positive 6 (1.1) - - - - 

Vaginal 
microbiota 

     

 Normal 284 (52.2) 258 (55.8) 219 (60.4) 157 (64.8) 67 (63.8) 

 Bacterial 
vaginosis 

182 (34.3) 124 (26.8) 63 (17.4) 33 (13.6) 27 (25.7) 

 Intermediate 
flora 

28 (5.1) 16 (3.4) 16 (4.4) 7 (2.8) 5 (4.7) 

 Aerobic 
vaginitis 

- 1 (0.2) - - - 

 BV and 
Candidiasis 

5 (0.9) 10 (2.1) 3 (0.8) - - 

 Flora I and 
Candidiasis 

22 (4.0) 18 (3.8) 11 (3.0) 1 (0.4) 2 (1.9) 

 Absent flora 10 (1.8) - 3 (0.8) 1 (0.4) 2 (1.9) 

 Other 4 (0.7) - - - - 

 Not 
determined 

- 18 (3.8) 3 (0.8) 2 (0.8) 2 (1.9) 

 Missing 9 (1.6) 17 (3.6) 44 (12.1) 41 (16.9) - 

NILM - Negative for Intraepithelial Lesion and Malignancy. ASC-US - Atypical squamous cells of 

undetermined significance. HSIL - High grade squamous intraepithelial lesion. LSIL - Low-grade 

squamous intraepithelial lesion. 
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Table 3. Age-adjusted hazards ratios (95% confidence intervals) of HPV liberal clearance (defined as clearance of an HPV infection in at least one consecutive 

visit) as a function of covariates at baseline, n=554. 

 

Characteristics at 

baseline 

N 

Any HPV 

n=247 n 

Subgenus 1 

n=64 n 

Subgenus 2 

n=228 N 

Subgenus 3 

n=147 

Age         

 ≤ 32 years 146 1.00 53 1.00 147 1.00 95 1.00 

 > 32 years 100 0.72 (0.45 – 1.15) 11 0.81 (0.28- 2.32) 81 0.63 (0.39 – 1.02) 51 1.40 (0.73 – 2.69) 

Marital status         

 Married 84 1.00 16 1.00 70 1.00 28 1.00 

 Single 96 0.67 (0.49 - 0.92) 34 0.99 (0.50 – 1.97) 96 0.76 (0.55 – 1.06) 75 0.81 (0.50 - 1.30) 

 Living with a partner 47 0.74 (0.51 – 1.07) 8 0.94 (0.39 – 2.31) 44 0.70 (0.48 – 1.03) 29 0.99 (0.58 – 1.68) 

  Divorced 15 0.53 (0.30 – 0.92) 6 1.09 (0.42 – 2.80) 14 0.52 (0.29 – 0.93) 11 0.83 (0.41 – 1.67) 

  Widow 3 1.34 (0.42 – 4.24) 0 1 (omitted) 3 1.54 (0.48 – 4.93) 3 1.30 (0.39 – 4.30) 

Ethnicity           

 White 144 1.00 30   1.00 135 1.00 82 1.00 
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 Black 23 1.30 (0.82 – 2.02) 8 1.33 (0.57 – 3.12) 17 0.92 (0.37 – 1.60) 15 1.26 (0.71 – 2.22) 

 Indian 1 0.40 (0.06 –  2.87) 0 1 (omitted) 0 2.21 (0 – .) 2 0.99 (0.24 – 4.03) 

 Mixed 76 0.92 (0.70 – 1.22) 26 1.28 (0.75 – 2.20) 73 0.87 (0.65 – 1.15) 46 1.05 (0.73 – 1.51) 

 Asian 3 2.40 (0.76 – 7.55) 0 1 (omitted) 3 1.66 (0.53 – 5.22) 2 1.77 (0.43 – 7.25) 

School level (years)          

 None 1 1.00 0 1.00 0 1.00 2 1.00 

 ≤ 11 201 2.83 (0.39 – 

20.28) 

56 1.28 (0.61 – 2.70) 192 2.36 (1.65 – 3.37) 118 0.74 (0.18 – 3.06) 

 >11 44 2.61 (0.36 – 

19.04) 

8 1 (omitted) 36 2.24 (. - .) 26 0.58 (0.14 – 2.51) 

Monthly family Income         

 R$ 0-930 74 1.00 23 1.00 66 1.00 44 1.00 

 R$ 931-1500 65 0.85 (0.61 – 1.19) 12 0.30 (0.14 – 0.62) 69 1.00 (0.72 – 1.42) 39 0.91 (0.59 – 1.40) 

 R$ 1501-2000 42 0.81 (0.55 – 1.18) 11 0.69 (0.33 – 1.42) 41 0.88 (0.59 – 1.29) 21 1.03 (0.61 – 1.74) 

 R$ 2001-20000 65 0.94 (0.67 – 1.31) 17 0.69 (0.36 – 1.31) 51 0.92 (0.64 – 1.33) 39 1.08 (0.70 – 1.67)  
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Monthly family Income 

US dollar (quartiles) 

        

 Q1 74 1.00 23 1.00 66 1.00 44 1.00 

 Q2 46 0.78 (0.54 – 1.12) 11 0.30 (0.14 – 0.63) 50 0.97 (0.67 – 1.40) 29 0.77 (0.48 – 1.23) 

 Q3 64 0.87 (0.62 – 1.22) 13 0.65 (0.33 – 1.30) 63 0.94 (0.66 – 1.33) 36 1.20 (0.77 – 1.88) 

 Q4 62 0.96 (0.68 – 1.34) 16 0.66 (0.34 – 1.27) 48 0.92 (0.64 – 1.34) 34 1.07 (0.68 – 1.68)  

Age at Menarche          

 ≤ 13 years 146 1.00 43 1.00 155 1.00 100 1.00 

 >13 years 80 1.13 (0.87 – 1.48) 21 1.23 (0.72 – 2.10) 72 1.06 (0.80 – 1.41) 45 1.01 (0.71 – 1.43) 

Age at first sexual 

intercourse  

        

 ≤ 16 years 141 1.00  37 1.00 131 1.00 80 1.00 

 >16 years 105 0.94 (0.73 – 1.22) 27 1.33 (0.79 – 2.23) 97  0.96 (0.73 – 1.25) 66 0.97 (0.70 – 1.35) 

Active sex life         

 No 20 1.00 2 1.00 16 1.00 14 1.00 

 Yes 227 1.09 (0.68 – 1.75) 62 1.22 (0.29 – 5.10) 212 1.22 (0.72 – 2.06) 133 0.63 (0.36 – 1.11) 
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Hormonal contraceptive         

 No 112 1.00 23 1.00 95 1.00 56 1.00 

 Yes 135 0.72 (0.55 – 0.95) 41 0.66 (0.38 – 1.14) 133 0.73 (0.56 – 0.97) 91 0.95 (0.67 – 1.35) 

Hormonal contraceptive 

(sexlife ajusted) 

        

 No 112 1.00 23 1.00 95 1.00 56 1.00 

 Yes 135 0.72 (0.55 – 0.94) 41 0.66 (0.38 – 1.14) 133 0.73 (0.55 – 0.96) 91 0.98 (0.96 – 1.40) 

Condom use         

 No 170 1.00 40 1.00 163 1.00 90 1.00 

 Yes 77 1.07 (0.82 – 1.40) 24 1.16 (0.68 – 1.97) 65 0.99 (0.74 – 1.31) 57 1.29 (0.92 – 1.80) 

Number of lifetime sex 

partners 

        

 1 45 1.00 12 1.00  39 1.00 14 1.00 

 2 37 0.77 (0.50 – 1.20) 12 0.73 (0.33 – 1.64) 35 0.82 (0.52 – 1.30) 27 1.37 (0.72 – 2.62) 

 3 49 0.68 (0.45 – 1.02)  18 1.20 (0.57 – 2.56) 51 0.71 (0.47 – 1.08) 30 1.37 (0.72 – 2.60) 

 4 26 0.55 (0.34 – 0.90) 4 0.74 (0.24 – 2.31) 27 0.66 (0.40 – 1.08) 22 1.28 (0.65 – 2.53) 

 ≥5 81 0.82 (0.57 – 1.18) 15 0.61 (0.28 – 1.31) 66 0.77 (0.52 – 1.14) 49 1.45 (0.80 – 2.64) 
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Sexual orientation         

 Just with men 241 1.00 63 1.00 233 1.00 142 1.00 

 With men and women 6 1.51 (0.67 – 3.42) 1 4.58 (0.60 – 

35.00) 

5 1.44 (0.59 – 3.51) 5 0.86 (0.35 – 2.12) 

Previous pregnancy         

 No 57 1.00 26 1.00 59 1.00 48 1.00 

 Yes 190 1.20 (0.87 – 1.66) 38 1.38 (0.75 – 2.54) 169 1.03 (0.75 – 1.41) 99 1.24 (0.83 – 1.86) 

Receptive oral sex         

 No 123 1.00 29 1.00 117 1.00 61 1.00 

 Yes 123 0.88 (0.69 – 1.14) 35 0.84 (0.51 – 1.39) 109 0.75 (0.58 – 0.98) 85 1.10 (0.79 – 1.55) 

Active oral sex         

 No 125 1.00 38 1.00 114 1.00 69 1.00 

 Yes 121 0.98 (0.76 – 1.27) 26 0.66 (0.40 – 1.10) 112 0.90 (0.69 – 1.17) 77 1.06 (0.76 – 1.48) 

Anal sex         

 No 169 1.00 46 1.00 156 1.00 98 1.00 

 Yes 75 1.01 (0.77 – 1.33) 18 1.22 (0.70 – 2.14) 69 0.93 (0.70 – 1.24) 46 1.26 (0.88 – 1.79) 
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Douching         

 Never 215 1.00 58 1.00 200 1.00 126 1.00 

 Yes, sometimes 15 1.12 (0.66 – 1.90) 2 0.69 (0.14 – 3.40) 13 1.10 (0.63 – 1.94) 9 1.08 (0.54 – 2.15) 

 Yes, always 17 0.73 (0.44 – 1.20) 4 1.62 (0.58 – 4.53) 15 0.69 (0.40 – 1.17) 12 1.22 (0.67 – 2.22) 

Smoking history         

 No 164 1.00 50 1.00 150 1.00 109 1.00 

 Yes 82 1.19 (0.91 – 1.55) 14 0.98 (0.53 – 1.81) 78 1.25 (0.95 – 1.65) 37 1.18 (0.80 – 1.73) 

Alcohol         

 No 132 1.00 32 1.00 121 1.00 72 1.00 

 Yes 114 1.09 (0.85 – 1.40) 32 0.84 (0.51 – 1.39) 107 1.07 (0.82 – 1.39) 74 0.98 (0.70 – 1.36) 

Drugs use         

 No 231 1.00 60 1.00 216 1.00 139 1.00 

 Yes 9 1.21 (0.62 – 2.36) 1 0.82 (0.11 – 6.02) 9 1.20 (0.61 – 2.35) 5 1.75 (0.71 – 4.31) 

Previous sexual disease         

 No 225 1.00 53 1.00 205 1.00 131 1.00 

 Yes 22 0.71 (0.46 – 1.11) 11 0.68 (0.35 – 1.32) 23 0.79 (0.51 – 1.22) 16 0.86 (0.51 – 1.45) 
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Flora status         

 Normal flora 130 1.00 28 1.00 116 1.00 81 1.00 

 Abnormal flora 115 1.13 (0.88 – 1.46) 36 1.43 (0.86 – 2.37) 110 1.05 (0.81 – 1.37) 64 0.86 (0.61 – 1.21) 

Chlamydia trachomatis           

 Negative 215 1.00 51 1.00 194 1.00 128 1.00 

 Positive 31 0.85 (0.58 – 1.24) 13 1.57 (0.84 – 2.93) 33 1.01 (0.70 – 1.47) 18 0.68 (0.41 – 1.11) 

Trichomonas vaginalis           

 Negative 245 1.00 63 1.00 224 1.00 147 1.00 

 Positive 2 0.63 (0.16 – 2.55) 1 1.31 (0.17 – 9.89) 4 0.99 (0.37 – 2.68) 0 4.84 (0 – .) 

Residence         

 Urban 225 1.00 60 1.00 205 1.00 137 1.00 

 Rural 22 1.19 (0.77 – 1.85) 4 1.38 (0.49 – 3.88) 23 1.27 (0.82 – 1.96) 10 0.80 (0.42 – 1.54) 

Pap test         

 No 64 1.00 8 1.00 12 1.00 10 1.00 

 Yes 182 0.80 (0.42 – 1.53) 56 0.55 (0.25 – 1.23) 216 0.79 (0.43 – 1.44) 137 0.90 (0.46 – 1.78) 

Vaginal wash before the         
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relation 

 No 64 1.00 12 1.00 50 1.00 37 1.00 

 Yes 182 0.73 (0.55 – 0.97) 52 1.29 (0.69 – 2.43) 176 0.75 (0.55 – 1.03) 108 0.73 (0.50 – 1.07) 

Vaginal wash after the 

relation 

        

 No 13 1.00 0 1.00 12 1.00 8 1.00 

 Yes 233 0.96 (0.55 – 1.69) 64 4.34 (. – .) 214 0.88 (0.49 – 1.57) 138 0.99 (0.48 – 2.03) 
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Table 4. HPV liberal clearance (n=247) as a function of cytokines concentration-adjusted cox regression (N=554). Clearance of an HPV infection in at least 

one consecutive visit. 

Cytokines n Any HPV 

n=247 
n 

Subgenus 1 

n=64 
n 

Subgenus 2 

n=121 
N 

Subgenus 3 

n=147 

IL-1β         

 Q1 31 1.00 3 1.00 26 1.00 22 1.00 

 Q2 21 0.57 (0.32 – 0.99) 7 0.46 (0.11 – 1.91) 19 0.85 (0.47 – 1.54) 13 0.54 (0.27 – 1.08) 

 Q3 27 0.85 (0.50 – 1.43) 6 0.40 (0.09 – 1.81) 25 0.91 (0.52 – 1.60) 17 0.93 (0.49 – 1.76) 

 Q4 35 1.32 (0.81 – 2.17) 7 0.85 (0.20 – 3.55) 29 1.29 (0.75 – 2.21) 14 0.88 (0.45 – 1.73) 

IL-4         

 Q1 110 1.00 21 1.00 97 1.00 67 1.00 

 Q2 0 - - - - - - - 

 Q3 0 - - - - - - - 

 Q4 7 2.40 (1.11 – 5.21) 4 0.99 (0.34 – 2.94) 6 2.26 (0.98 – 5.22) 3 2.12 (0.66 – 6.81) 

 Q1 32 1.00 8 1.00 29 1.00 20 1.00 

 Q2 31 1.21 (0.74 – 1.98) 5 1.29 (0.40 – 4.10) 23 0.79 (0.46 – 1.37) 18 1.59 (0.82 – 3.06) 

 Q3 24 0.80 (0.47 – 1.37) 5 0.87 (0.27 – 2.80) 23 0.66 (0.38 – 1.15) 18 1.06 (0.55 – 2.03) 
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 Q4 30 0.93 (0.56 – 1.54) 7 2.16 (0.78 – 6.02) 28 0.73 (0.43 – 1.24) 14 0.92 (0.46 – 1.82) 

IL-10         

 Q1 32 1.00 12 1.00 27 1.00 23 1.00 

 Q2 26 1.26 (0.75 – 2.11) 3 1.33 (0.37 – 4.84) 23 0.98 (0.56 – 1.71) 10 1.04 (0.49 – 2.21) 

 Q3 26 0.73 (0.43 – 1.24) 4 1.73 (0.53 – 5.65) 23 0.60 (0.34 – 1.05) 19 0.89 (0.48 – 1.63) 

 Q4 33 1.01 (0.62 – 1.65) 6 0.72 (0.26 – 1.98) 30 0.91 (0.54 – 1.55) 18 1.14 (0.61 – 2.13) 

IL-12         

 Q1 34 1.00 2 1.00 28 1.00 16 1.00 

 Q2 21 0.88 (0.51 – 1.53) 6 1.75 (0.35 – 8.75) 20 1.01 (0.57 – 1.80) 17 1.15 (0.58 – 2.28) 

 Q3 33 1.45 (0.89 – 2.37) 8 2.45 (0.48 – 12.59) 32 1.68 (1.00 – 2.83) 16 1.20 (0.60 – 2.41) 

 Q4 29 1.13 (0.68 – 1.87) 9 1.20 (0.25 – 5.74) 23 1.21 (0.69 – 2.12) 21 1.39 (0.72 – 2.69) 

TNF-α         

 Q1 98 1.00 21 1.00 88 1.00 58 1.00 

 Q2 0 - - - - - - - 

 Q3 0 - - - - - - - 

 Q4 19 0.79 (0.48 – 1.30) 4 0.66 (0.22 – 1.95) 15 0.64 (0.37 – 1.12) 12 1.11 (0.60 – 2.08) 

 



Determinantes do clearance do Papilomavírus Humano (HPV)      56 

 

 

Table 5. Univariate associations between subject characteristics and 9 - 15 months period 

prevalence of High-risk HPV infection as a function of covariates at baseline (n=239). 

Restricting to women positive for any of the 14 high-risk HPV types, with visits at around 

9-15 months (clinical follow-up perspective, time to allow for HPV persistence) 

 
Characteristics at baseline 

n 
HR-HPV 
n=152 

Age   

 ≤ 32 years 106 1.00 
 > 32 years 46 1.91 (0.68 – 5.34) 
Marital status   
 Married 35 1.00 
 Single 72 1.35 (0.68 - 2.70) 
 Living with a partner 33 1.60 (0.71 – 3.64) 
  Divorced 11 1.14 (0.40 – 3.25) 
  Widow 1 0.29 (0.03 – 2.94) 
Ethnicity     
 White 79 1.00 
 Black 16 2.15 (0.73 – 6.32) 
 Indian 1 1 (empty) 
 Mixed 55 1.35 (0.76 – 2.42) 
 Asian 1 0.68 (0.04 – 11.34) 
School level (years)    
 ≤ 11 123 1.00 
 >11 29 1.23 (0.61 – 2.49) 
Monthly family Income US dollar (quartiles)   
 Q1: 0-3,348 43 1.00 
 Q2: 3,471-5,208 32 1.15 (0.53 – 2.46) 
 Q3: 5,506-8,184 42 1.32 (0.64 – 2.72) 
 Q4: 8,556-55,800 34 1.09 (0.52 – 2.29) 
Age at Menarche    
 ≤ 13 years 108 1.00 
 >13 years 44 0.74 (0.42 – 1.31) 
Age at first sexual intercourse    
 ≤ 16 years 84 1.00  
 >16 years 68 1.34 (0.75 – 2.37) 
Active sex life   
 No 13 1.00 
 Yes 139 0.39 (0.12 – 1.29) 
Hormonal contraceptive   
 No 45 1.00 
 Yes 107 2.01 (1.13 – 3.58) 
Hormonal contraceptive (sexlife ajusted)   
 No 45 1.00 
 Yes 107 2.03 (1.13 – 3.63) 
Condom use   
 No 99 1.00 

 Yes 53 1.28 (0.71 – 2.30) 
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Number of lifetime sex partners   
 1 30 1.00 
 2 23 0.66 (0.26 – 1.63) 
 3 31 0.78 (0.32 – 1.87)  
 4 21 1.40 (0.49 – 3.97) 
 ≥5 45 0.82 (0.37 – 1.83) 
Sexual orientation   
 Just with men 149 1.00 
 With men and women 3 0.75 (0.12 – 4.86) 
Previous pregnancy   
 No 40 1.00 
 Yes 112 1.24 (0.65 – 2.37) 
Receptive oral sex   
 No 67 1.00 
 Yes 84 1.31 (0.77 – 2.25) 
Active oral sex   

 No 72 1.00 

 Yes 79 0.88 (0.51 – 1.52) 
Anal sex   
 No 116 1.00 
 Yes 35 0.91 (0.49 – 1.70) 
Douching   
 Never 136 1.00 

 Yes, sometimes 7 0.98 (0.28 – 3.52) 

 Yes, always 9 2.22 (0.57 – 8.72) 

Smoking history   
 No 108 1.00 
 Yes 44 1.01 (0.56 – 1.82) 
Alcohol   

 No 80 1.00 

 Yes 72 0.77 (0.44 – 1.31) 
Drugs use   

 No 142 1.00 
 Yes 8 4.05 (0.49 – 33.23) 

Previous sexual disease   
 No 137 1.00 
 Yes 15 1.45 (0.54 – 3.93) 
Flora status   

 Normal flora 80 1.00 
 Abnormal flora 67 0.67 (0.39 – 1.15) 

Chlamydia trachomatis     
 Negative 133 1.00 
 Positive 19 0.56 (0.27 – 1.17) 
Trichomonas vaginalis     
 Negative 149 1.00 
 Positive 3 2.17 (0.22 – 21.33) 
Residence   
 Urban 134 1.00 
 Rural 18 2.15 (0.76 – 6.07) 
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Pap test   
 No 9 1.00 
 Yes 143 0.51 (0.10 – 2.46) 
Vaginal wash before the relation   

 No 24 1.00 

 Yes 126 1.55 (0.79 – 3.04) 
Vaginal wash after the relation   

 No 8 1.00 

 Yes 57143 0.23 (0.03 – 1.86) 
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Table 6. Univariate associations between cytokines levels and 9 - 15 months period prevalence of High-risk HPV infection as a function of covariates at 

baseline (n=239). 

 
 

IL-1β IL-4 IL-6 IL-10 IL-12 TNF-α 

 
 

n HR-HPV N HR-HPV n HR-HPV n HR-HPV n HR-HPV n HR-HPV 

Q1 
 

17 1.00 71 1.00 18 1.00 21 1.00 19 1.00 62 1.00 

Q2 
15 1.10  

(0.32 – 3.77) 
- 

- 
16 1.26 

(0.38 – 4.16) 
17 1.17 

(0.38 – 3.58) 
20 2.85 

 (0.64 – 12.60) 
- 

- 

Q3 
22 2.85  

(0.73 – 11.09) 
- 

- 
18 1.74 

(0.48 – 6.26) 
24 2.53  

(0.75 – 8.50) 
20 0.67 

(0.22 – 2.01) 
- 

- 

Q4 
16 0.63  

(0.20 – 1.95) 
3 0.34  

(0.06 – 1.86) 
22 0.97 

(0.33 – 2.88) 
12 0.75  

(0.23 – 2.40) 
15 0.68 

(0.21 – 2.23) 
12 1.06 

(0.33 – 3.33) 
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Supplementary Tables and Figures: 

  
Screening (Pre-

Enrolment: 
Visit 1 

 

Visit 2 

 

Visit 3 

 

Visit 4 

 

Visit 

5 

 
Inclusion/Exclusion: 

Eligibility Criteria 
X X X X X X 

Informed Consent   X        

Enrolment 

Questionnaire 
  X        

Follow-up 

Questionnaire 
    X X X X 

Cervical Collection   X X X X X 

HPV Typing and 

genotyping 
  X X X X X 

CT Detection   X X X X X 

PAP test   X X X X X 

T. vaginalis 

Detection 
  X        

Vaginal Collection   X X X X X 

Analysis of vaginal 

flora and 

treatment of the 

abnormal flora 

  X X X X X 

Vaginal Wash 

Collection 
  X X X X X 

Analysis of Cytokines   X X X X X 

Medication 

Counselling of 

genital infection 

   X X X X X 

Figure 1S. Study design detailing the visit moments and all laboratory procedures performed.
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Table 1S. HPV prevalence, genotypic distribution of the 36 HPV genotypes found in our population 

and distribution according to HPV Alpha-papillomavirus subgenus groups at any visit moment. 

HPV 

Genotype 

Visit 1 -  Freq. 

(%) 

n= 1.635 

Visit 2 -  Freq. 

(%) 

n= 462 

Visit 3 -  Freq. 

(%) 

n= 362 

Visit 4 -  Freq. 

(%)  

n= 242 

Visit 5 -  Freq. 

(%) 

 n=105 

Any HPV 544 (33.3) 323 (69.9) 211 (58.3) 146 (60.3) 58 (55.2) 

HPV 6 18 (3.3) 11 (2.4) 7 (1.9) 2 (0.8) 3 (2.9) 

HPV 11 7 (1.3) 4 (0.9) 2 (0.6) 3 (1.2)  0 

HPV 16 97 (17.8) 63 (13.7) 37 (10.3) 29 (12.1) 6 (5.8) 

HPV 18 31 (5.7) 21 (4.6) 14 (3.9) 9 (3.8) 4 (3.9) 

HPV 26 9 (1.7) 10 (2.2) 3 (0.8) 4 (1.7) 1 (1.0) 

HPV 31 39 (7.2) 28 (6.1) 21 (5.8) 13 (5.4) 2 (1.9) 

HPV 33 8 (1.5) 5 (1.1) 2 (0.6) 3 (1.2) 1 (1.0) 

HPV 35 22 (4.0) 17 (3.7) 12 (3.3) 9 (3.8) 5 (4.8) 

HPV 39 17 (3.1) 22 (4.8) 11 (3.1) 4 (1.7) 2 (1.9) 

HPV 40 6 (1.1) 2 (0.4) 1 (0.3) 0 0 

HPV 42 13 (2.4) 6 (1.3) 3 (0.8) 4 (1.7) 0 

HPV 45 43 (7.9) 17 (3.7) 11 (3.1) 3 (1.2) 4 (3.9) 

HPV 51  34 (6.2) 18 (3.9) 12 (3.3) 6 (2.5) 2 (1.9) 

HPV 52 46 (8.5) 26 (5.7) 17 (4.7) 13 (5.4) 5 (4.8) 

HPV 53  54 (9.9) 39 (8.5) 16 (4.4) 10 (4.2) 4 (3.9) 

HPV 54 34 (6.2) 24 (5.2) 13 (3.6) 11 (4.6) 2 (1.9) 

HPV 55 13 (2.4) 5 (1.1) 5 (1.4) 3 (1.2) 2 (1.9) 

HPV 56 26 (4.8) 16 (3.5) 9 (2.5) 7 (2.9) 2 (1.9) 

HPV 58 45 (8.3) 27 (5.9) 17 (4.7) 12 (5.0) 2 (1.9) 

HPV 59 29 (5.3) 21 (4.6) 7 (1.9) 3 (1.2) 3 (2.9) 

HPV 61 52 (9.6) 31 (6.7) 19 (5.3) 16 (6.7) 8 (7.7) 

HPV 62  50 (9.2) 39 (8.5) 24 (6.7) 14 (5.8) 4 (3.9) 

HPV 64 1 (0.2) 0 0 0 0 

HPV 66 52 (9.6) 25 (5.4) 10 (2.8) 5 (2.1) 2 (1.9) 

HPV 67 9 (1.7) 4 (0.9) 2 (0.6) 3 (1.2) 1 (1.0) 

HPV 68 21 (3.9) 12 (2.6) 6 (1.7) 3 (1.2) 0 

HPV 69 4 (0.7) 2 (0.4) 0 0 0 

HPV 70  22 (4.0) 11 (2.4) 7 (1.9) 7 (2.9) 3 (2.9) 
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HPV 71  9 (1.7) 3 (0.7) 3 (0.8) 3 (1.2) 0 

HPV 72 10 (1.8) 8 (1.7) 3 (0.8) 4 (1.7) 1 (1.0) 

HPV 73 26 (4.8) 16 (3.5) 11 (3.1) 4 (1.7) 1 (1.0) 

HPV 81 28 (5.1) 19 (4.1) 10 (2.8) 4 (1.7) 1 (1.0) 

HPV 82 16 (2.9) 13 (2.8) 3 (0.8) 4 (1.7) 4 (3.9) 

HPV 83 20 (3.7) 9 (2.0) 7 (1.9) 3 (1.2) 3 (2.9) 

HPV 84 30 (5.5) 17 (3.7) 8 (2.2) 3 (1.2) 1 (1.0) 

HPV 89 30 (5.5) 17 (3.7) 11 (3.1) 8 (3.3) 2 (1.9) 

HPV 

Subgenus 1 

83 (15.3) 44 (9.5) 30 (8.3) 21 (8.7) 7 (6.7) 

HPV 

Subgenus 2 

422 (77.6) 253 (54.8) 162 (44.8) 109 (45.0) 44 (41.9) 

HPV 

Subgenus 3 

197 (36.2) 120 (26.0) 71 (19.6) 48 (19.8) 16 (15.2) 

 

Table 2S. Concentrations of IL-1β, IL-4, IL-6, IL-10, IL-12 and TNF-α cytokines, median and range 
categorized into quartiles. 

 
IL-1β 

(pg/mL) 

IL-4 

(pg/mL) 

IL-6 

(pg/mL) 

IL-10 

(pg/mL) 

IL-12 

(pg/mL) 

TNF-α 

(pg/mL) 

Median 

(Range) 

21.62 (0-

459.4) 

0 (0-

230.09) 

7.96 (0-

530.27) 

.371 (0-

31.14) 

21.27 (0-

354.64) 

0 0-1049.5 

Quartile 1 60 (11.0) 241 (44.3) 63 (11.6) 75 (13.8) 63 (11.6) 207 (38.0) 

Quartile 2 60 (11.0) - 63 (11.6) 51 (9.4) 63 (11.6) - 

Quartile 3 60 (11.0) - 63 (11.6) 63 (11.6) 63 (11.6) - 

Quartile 4 60 (11.0) 10 (1.8) 62 (11.4) 62 (11.4) 62 (11.4) 44 (8.1) 

Not tested 304 (55.9) 293 (53.9) 293 (53.9) 293 

(53.9) 

293 (53.9) 293 (53.9) 

Samples with abnormalities of flora have not been tested according to the Protocol, in this table 

they are shown as “Not tested”.  
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QUESTIONÁRIO – Projeto HPV/Chlamydia trachomatis 

 

Data da entrevista: dia_____ mês_____ ano______         Horário:_____________ 

Registro UBS:____________________ 

Registro número no estudo:________________ 

Contatos telefônicos da entrevistada:____________________________________  

               ____________________________________ 

Esta é a nossa primeira entrevista. As informações aqui obtidas são muito importantes para o 
nosso estudo. Gostaríamos que a senhora se sentisse a vontade para responder as nossas 
perguntas, não se preocupando com o que diz, porém sendo sincera. Devo informá-la que 
todas as respostas jamais serão reveladas a alguém. Agradecemos sua compreensão e 
colaboração com nossa pesquisa.     

1. Qual o seu nome? __________________________________________________ 

2. Qual a sua idade? _______ (Data de nascimento: dia____ mês____ ano_______) 

3. Qual a cor da sua pele? 

[1] branca                            [2] negra                           [3] índia ou descendente 

[4] mulata ou parda             [5] amarela 

4. Qual seu estado civil? 

[1] casada                           [2] solteira                         [3] vive maritalmente 

[4] separada                        [5] viúva                             

5. Qual sua ocupação? ______________________________________________ 

6. Quantos anos de aprovação escolar a senhora têm?_____________________ 

7. Na sua família, quantas pessoas contribuem para a renda mensal?_________ 

8. Qual a sua renda familiar? _________________________________________ 

(Salário mínimo vigente – R$622,00 em Setembro de 2012) 

9. Quantas pessoas vivem com esta renda? _____________________________ 



Determinantes do clearance do Papilomavírus Humano (HPV)        64 

 

 

10. Em que local a senhora mora? 

[1] zona urbana/cidade      [2] zona rural 

11. Idade da primeira menstruação? _____________________________________ 

12.  Quando foi a última menstruação? ___________________________________ 

 

13. Quais os métodos que utiliza para evitar gravidez?  

[1] pílula anticoncepcional        [2] D.I.U.                                         [3] camisinha 

[4] laqueadura                           [5] vasectomia                                [6] diafragma 

[7] injeção hormonal                 [8] coito interrompido/ tabelinha     [9] outro/não sabe 

14. Se USA contraceptivo hormonal, há quanto tempo? ______________________ 

15. Se USOU contraceptivo hormonal, por quanto tempo? ____________________ 

16. História obstétrica: G____ P____ A____C_____ 

Quantas gestações a senhora teve? Quantos partos? Naturais ou cesáreas? Aborto?  

17. Se teve algum aborto, quantos foram ESPONTANEOS__________________ e quantos 

foram PROVOCADOS___________________ 

18. No último ano, quantas vezes sentiu coceira na região genital?_____________ 

[1] nenhuma                      [2] algumas vezes                 [3] muitas vezes 

19. No último ano, quantas vezes sentiu dor/ardor na região genital? ___________ 

[1] nenhuma                      [2] algumas vezes                 [3] muitas vezes 

20. No último ano, quantas vezes teve corrimento vaginal? ___________________ 

[1] nenhuma                      [2] algumas vezes                 [3] muitas vezes 

21. Na última semana, teve corrimento, coceira ou ardor na região genital? 

[1] sim                                [2] não 
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22. A senhora fez uso de algum produto ginecológico na ultima semana? 

[1] sim                                [2] não 

23. Já fez exame de prevenção de câncer de colo do útero, o chamado Papanicolau? 

[1] sim                               [2] não 

24. Se sim, quantas vezes?____________________________________________ 

25. Se sim, quando foi a última vez? _____________________________________ 

[1] há menos de 1 ano                      [2] entre 1- 3 anos              

[3] há mais de 3 anos                        [4] não se lembra 

 

 

26. A senhora já teve algum exame de Papanicolau alterado? 

[1] sim                               [2] não 

27. Se sim, a senhora fez algum procedimento após este resultado? 

[1] biópsia                          [2] cirurgia de alta frequência (CAF) 

[3] conização                     [4] outro:_______________________ 

28. Já tomou a vacina contra HPV (vírus que causa o Câncer de Colo do Útero)?  

[1] sim                               [2] não 

29. Já teve alguma vez ferida na vagina ou vulva? 

[1] sim                               [2] não 

30. Alguma vez, soube por algum médico que tinha uma doença venérea ou sexualmente 

transmissível? 

[1] sim                             [2] não 

31. Se sim, qual? 
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[1] gonorréia                    [2] cancro                         [3] condiloma ou crista de galo 

[4] sífilis                           [5] trichomoniase              [6] herpes 

[7] clamídia 

32. Já teve alguma ferida no colo do útero que tenha sido diagnosticada por algum 

médico? 

[1] sim                             [2] não 

33. Se sim, recebeu tratamento para esta ferida? 

[1] Não precisou                            [2] Não, ainda (está em seguimento)  

[3] Não, recusou                            [4] Sim, cauterização  

[5] Sim, não sabe o tratamento     [6] Não sabe se foi tratada  

Agora gostaria de lhe fazer algumas perguntas sobre sua vida intima, apesar de saber 
que é um assunto pessoal, gostaria de enfatizar que estas informações serão muito 
úteis para nossa pesquisa. A senhora deve saber que todas as respostas e informações 
aqui obtidas serão mantidas em total segredo, e nunca serão reveladas. Caso a 
senhora não queira responder qualquer pergunta, sinta-se a vontade para não 
responde-la. 

34. Com que idade teve a primeira relação sexual? _________________________ 

 

35. A senhora tem vida sexual ativa? 

[1] sim                             [2] não 

36. Na sua vida, a senhora manteve/mantém relações sexuais com: 

[1] somente com homens        [2] com homens e mulheres     [3] somente com mulheres 

37. Durante toda a vida, com quantos parceiros manteve relações 

sexuais?________________ 

38. Durante toda sua vida, a senhora teve parceiros eventuais? Quantos?______________ 

39. Que a senhora saiba, quantos parceiros, dentre os fixos, NÃO foram fiéis, ou seja, 

quantos deles tiveram relações com outras mulheres? __________________________ 
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40. No ultimo ano, com quantos parceiros manteve relações sexuais? ________________ 

41. Com que freqüência tem relações sexuais?__________________________________ 

42. O(s) seu(s) parceiro(s) tem o habito de praticar sexo oral em você? 

[1] sim                             [2] não 

43. A senhora pratica sexo oral no(s) seu(s) parceiro(s)? 

[1] sim                             [2] não 

44. Com quantos parceiros já praticou sexo oral? _____________ 

45. A senhora pratica sexo ANAL? 

[1] sim                             [2] não 

46. Costuma lavar seus genitais ANTES de ter relações sexuais? 

[1] sim                             [2] não 

47. Costuma lavar seus genitais DEPOIS de ter relações sexuais? 

[1] sim                             [2] não 

48. Nos últimos meses se lembra de ter usado algum sistema que force água ou líquidos 

para o interior da vagina, tais como duchas ou bidês? 

[1] sim, sempre    [2] sim, com freqüência     [4] sim, de vez em quando   [5] nunca 

49. A senhora usa preservativos durante a relação sexual? 

[1] sim                             [2] não 

 

50. Se sim, com que frequência? 

[1] sempre, em todas as relações              [2] somente com o(s) parceiro(s) eventual(s) 

[3] somente com o(s) parceiro(s) fixo(s)     [4] esporadicamente 

51. A senhora fuma? 
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[1] sim                             [2] não 

52. Se sim, quantos cigarros fuma em media por dia? _______________________ 

53. Se fumou, por quanto tempo? _______________________________________ 

54. A senhora consome bebida alcoólica? 

[1] sim                             [2] não 

55. Se sim, qual a freqüência que as consome?  

[1] diariamente    [2] semanalmente          [3] mensalmente         [4] raramente 

56. Se sim, qual a quantidade? _________________________________________ 

57. A senhora utiliza alguma substancia? 

 [1] sim                             [2] não 

58. Se sim, qual?  

[1] maconha           [2] cocaína          [3] crack           [4] cola         [5] outra:________ 

     

Nome da entrevistadora: __________________________________________ 

Unidade de Saúde: ______________________________________________ 
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