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Resumo

A infeccdo pelo HPV é considerada fator etiol6gico da neoplasia do colo do
Utero e a integracdo do HPV DNA ao DNA da célula hospedeira é apontada como
passo importante na carcinogénese do epitélio. O melhor conhecimento da
infeccdo dos vérios tipos de HPV e o status fisico do HPV 16 nas NIC 2 podem
colaborar na identificacéo das lesGes que teriam maior risco de progredir para NIC 3
e, portanto, deveriam ser consideradas como lesdes precursoras do cancer do colo
uterino. O objetivo desta série de casos foi descrever a presenca dos diferentes tipos
de HPV e a integracdo do HPV DNA 16 em mulheres com diagnéstico histologico de
NIC 2 acompanhadas por 12 meses.Trinta e sete mulheres com citologia inicial,
resultado de lesdo de baixo grau e atipias de células escamosas de significado
indeterminado e NIC 2, confirmado por biépsia, foram seguidas por 12 meses
com citologia, colposcopia, tipagem de HPV e determinacdo do status fisico do
HPV DNA 16 a cada trés meses. A evolucéo clinica da NIC 2 foi classificada como
regressao em 49% (18\37) dos casos, persisténcia em 22%(8\37) e progressado em
29% (11\37). A infeccdo por multiplos tipos de HPV foi observada em 41%
(15\37) dos casos na admissao e durante o seguimento 54% (20\37) dos casos

apresentaram infeccdo por novos tipos de HPV. O HPV 16 foi considerado
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como possivel causa em 67% (10\15) dos casos que persistiram ou progrediram e
em 10% (1\10) dos que regrediram (p=0,01). Entre as 20 mulheres que
apresentaram HPV 16 na admissédo, a forma integrada foi detectada em 25% dos
casos e a forma episomal em 75% dos casos. Nao foram observados casos de
progressao para NIC 3 sem integracdo do HPV DNA 16 em algum momento do
seguimento. Entretanto, foram observados casos de integracdo do HPV DNA 16
e regressdo da NIC 2. Concluindo, a infeccdo por multiplos tipos de HPV é
frequente nas mulheres com diagnostico histologico de NIC 2, assim como a infeccdo
por outros tipos de HPV durante o seguimento de 12 meses. As NIC 2 associadas a
deteccdo do HPV 16 persistem ou progridem com maior frequéncia. As NIC 2
que progrediram para NIC 3 apresentaram o HPV DNA 16 na forma integrada

na admissdo ou em algum momento do seguimento.
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Summary

Human papillomavirus (HPV) persistent infection is considered a necessary
cause for the development of cervical cancer and HPV DNA integration considered
an important step in the progression of persistent high risk HPV infection to
invasive cancer. The knowledge of HPV infection and the HPV DNA 16 physical
status in women with cervical intraepithelial neoplasia grade 2 (CIN 2) can better
characterize the biological behavior of the lesion. This case series aimed to
describe the HPV types and HPV DNA 16 physical status in women with CIN 2
biopsy proven followed for 12 months and clinical outcome. Thirty seven women with
CIN 2 biopsy proven, cervical referral smear showing low-grade squamous
intraepithelial lesions or atypical squamous cells of undetermined significance and
with HPV type, were followed up 12 months with cervical smear, colposcopy, HPV
type and HVP DNA 16 every three months. At the end of twelve months follow-up,
the CIN 2 regression rate was 49% (18/37), persistence as CIN1 or CIN 2 was
22% (8/37), and progression to CIN 3 was 29% (11/37). Multiple HPV types were
observed at admission in 41% (15/37) of cases. During follow-up, 54% (20/37) of
the women showed one or more new HPV type detected. HPV 16 was considered

possibly causal type in 67% (10/15) of the cases that persisted or progressed and
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in 10% (1/10) that regressed (p=0.01). Among the twenty women with HPV DNA 16,
at admission, 25% showed integrated HPV DNA 16 and 75% episomal form.
There were no cases of CIN 2 progression to CIN 3 without HPV DNA 16 integration,
but there were cases of HPV DNA 16 integration and CIN 2 regression. Concluding,
multiple HPV infections were frequently detected among women with CIN 2 at
admission and during the follow up. The CIN 2 associated with HPV 16 were
more likely to persist or to progress to CIN 3. The HPV DNA 16 integration is

associated with CIN 2 persistence and progression to CIN 3.
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1. Introducao

O carcinoma do colo do utero é o segundo tipo de cancer mais comum em
mulheres, independentemente da faixa etaria. A Organizacdo Mundial da Saude
estima 500.000 novos casos por ano e 250.000 mortes, a maioria nos paises de
baixa renda (1). No Brasil, 0 INCA estima para 2012 uma incidéncia de 13 a 39

casos para cada 100.000 mulheres, variando de acordo com a regido do pais (2).

Originalmente acreditava-se que o carcinoma escamoso invasor do colo
do utero evoluiria a partir do epitélio normal da cérvice uterina, apds infecgcéo pelo
Papilomavirus Humano (HPV), em um processo longo e continuo, a partir das
neoplasias intraepiteliais cervicais: NIC1, NIC2 e NIC3. O conhecimento recente
sobre a interacdo do HPV e o epitélio do colo do utero indicam que a maioria das
NIC 1 e algumas NIC 2 ndo deveriam ser consideradas precursoras do carcinoma
de colo uterino, mas apenas efeitos citopaticos de infeccao produtiva pelo HPV.
Entretanto, algumas lesdes NIC 2 ou NIC 3 clinicamente relevantes podem ser
induzidas rapidamente apos a infec¢do pelo HPV e levar 10 a 12 anos para

progredirem para carcinoma invasor (3).

O HPV foi detectado em 99% dos canceres do colo uterino, razdo pela

gual é considerado necessario, mas nao seria suficiente para o desenvolvimento
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das neoplasias intraepiteliais e do cancer do colo uterino (4). As infec¢cdes sao
transitérias em até 80% dos casos, sendo o cancer uma rara complicacdo da
infeccdo pelo HPV de alto risco, que requer uma série de eventos e condicbes

adicionais para a transformacé&o neoplasica (3).

Mais de 100 tipos de HPV ja foram identificados e classificados de acordo
com varios critérios: tropismo, potencial oncogénico e classificacdo filogenética.
Em relagcdo ao tropismo, mais de 30 tipos sdo comumente encontrados no trato
genital em lesdes benignas e malignas (5,6). Os tipos de HPV sé&o designados de
alto e baixo risco oncogénico, de acordo com a propensao das células infectadas

a progressao maligna (7).

Os tipos de HPV considerados de baixo risco oncogénico, associados aos
condilomas acuminados, sdo representados principalmente pelos tipos 6, 11, 40, 42,
43,54, 61, 70, 72 e 81. Aqueles considerados de alto risco oncogénico, por estarem
frequentemente associados a NIC de alto grau e as neoplasias invasoras sao

representados pelos tipos 16, 18, 31, 33, 39, 45, 51, 52, 56, 58, 59, 68, 73 e 82 (8).

Filogeneticamente, os HPV estéo divididos em papilomavirus géneros alfa,
beta, gama, um, e ni. O alfa-papilomavirus € o género de maior importancia clinica
porque contém as espeécies 7, 9 e 10, que incluem os tipos de alto risco
oncogénico, o HPV 18 (espécie 7) e o HPV 16 (espécie 9), além dos tipos nao

oncogénicos 6 e 11 (espécie 10) associados as verrugas genitais (7).

O genoma do HPV é composto por oito regides conhecidas como fases de

leitura aberta (Open Reading Frames) e uma regido nao codificada que contém
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elementos regulatérios. As fases de leitura sdo organizadas em trés regioes:
regido precoce composta por E1, E2, E4, E5, E6, E7; regido tardia composta

por L1 e L2; regido reguladora (URR).

A infeccéo inicial pelo HPV requer acesso de particulas virais as células da
camada proliferativa basal através de uma microfissura no epitélio cervical. Apos a
infeccdo, acredita-se que o virus mantenha seu genoma com baixo niumero de
copias sob forma episomal nas células da camada proliferativa basal. Nesta fase,
dependente dos genes E1 e E2, ha um baixo nivel de expresséo das proteinas
virais E6, E7, E1 e E2, suficiente para a manutencdo genémica do virus. Para a
producdo de particulas virais ocorre a amplificacdo do genoma do HPV, que é
dependente da expressdo dos genes E6 e E7. A montagem das particulas
infecciosas ocorre nas camadas médias e superiores do epitélio cervical, para a
qual ha um aumento da expressdo dos genes virais E1, E2, E4 e E5. Na fase

mais final, os genes L1 e L2 codificam as proteinas da capsula viral (9).

Na infeccdo produtiva, que caracteriza as lesbes de baixo grau, o ciclo
reprodutivo do HPV é mantido. Por outro lado, a interrupgéo do ciclo reprodutivo
do HPV, mas com manutencéo da atividade viral, € o que caracteriza a infec¢ao
transformante e tumoral, presente nas lesbes de alto grau e nos carcinomas

invasivos (9).

Os genes virais E6 e E7 atuam em duas etapas distintas do ciclo celular:
no controle da passagem da fase G1 para S e na regulagéo da entrada da célula
em apoptose. Depois de um padréo aberrante de expressdo das proteinas virais

E6 e E7 nas células proliferativas, a proteina E7 liga-se e inibe a atividade da
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proteina do retinoblastoma (pRB) levando a uma diminuicdo em seus niveis. A
pRb tem papel fundamental na manutencéo da célula em G1, exercendo sua funcdo
por formar complexos estaveis com o fator de transcricdo E2F. O E2F, quando
livre, ativa diversas quinases dependentes de ciclinas, desencadeando o processo
de replicacdo do DNA. A pRb também atua sobre uma proteina supressora de
tumor que age como o inibidor de quinase dependente de ciclina 2A, chamado
abreviadamente de p16, e sobre o inibidor de ciclina dependente de quinase 1 B,
ou p27, os quais sédo importantes moduladores da parada do ciclo celular em G1.
Em sintese, a proteina viral E7 atua reduzindo as concentracdes de pRb e, por
conseguinte, pl6 e p27, acarretando o aumento de concentracdo de ciclinas
dependentes de quinases em pleno funcionamento, consequentemente permitindo a
entrada e manutencao da célula em fase S (10). O HPV exerce papel nocivo ao
controle da apoptose através de sua proteina E6, a qual se liga ao produto do gene
P53, ou proteina p53, degradando-a. Desta forma, a proteina viral E6, que se liga e
degrada a p53, impede a transcricdo de p21, que inibiria a passagem da célula de

G1 para S, ao mesmo tempo gue impede a morte de células com DNA alterado (11).

Como resultado da infeccao viral transformante, associada aos HPV de alto
risco, a constante ativacdo das proteinas virais E6 e E7 leva a uma instabilidade
gendmica crescente, acumulo de muta¢cdes no genoma com posterior perda do

controle de crescimento celular, levando a transformacéo neoplasica (12).

A infeccdo pelo HPV de alto risco € comum, mas com frequéncia as
infeccdes regridem espontaneamente. Estima-se um risco de contrair infeccao

pelo HPV de 80% ao longo da vida, sendo que a maioria dessas infec¢des sera
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transitoria (13). Isso é bastante evidente em mulheres jovens (média de idade 25
anos), quando a prevaléncia estimada da infeccdo do HPV de alto risco € de
aproximadamente 20% a 40%, dependendo da localizacdo geografica, com declinio
da incidéncia a medida que a idade das mulheres aumenta (14). Entretanto, como
exposto anteriormente, a infeccdo pelo HPV de alto risco na presenca de eventos e

condic¢des adicionais pode levar a transformacdes neoplasicas na célula hospedeira.

Os oito tipos de HPV responsaveis por 80% dos carcinomas do colo do
Gtero, em ordem decrescente de prevaléncia séo: 16, 18, 45, 31, 33, 52, 58 e 35
(15-18). Sabe-se que tipos especificos de HPV determinam diferentes riscos
para a persisténcia e progressao das alteracdes celulares determinadas pelo
virus. O HPV 16 foi detectado em 54% a 55% dos carcinomas e em 45% das
NIC2 e NIC 3 (8,13). Estudo de coorte com aproximadamente 20.000 mulheres,
seguidas por 10 anos, mostrou que aquelas com infeccdo pelo HPV 16 no inicio
do estudo apresentavam um risco de desenvolver NIC 3 ou cancer de colo
uterino de 17%, enquanto que entre as mulheres com infeccéo pelo HPV de alto
risco, que ndo o HPV 16, este risco seria de 3%. Outros estudos mostraram
também que a infeccdo pelo HPV 16 representa maior risco oncogénico em

relacdo aos outros tipos de HPV (20,21).

Em nivel molecular, a conversdo de uma infeccdo produtiva em
transformante é detectada pelo aumento da expresséo das proteinas virais E6 e
E7 nas células basais e pela producéo de particulas virais em menor proporcao,
restrita a pequenas areas proximas a superficie epitelial. A integracdo do

genoma do HPV no DNA da célula hospedeira caracteriza-se pela producdo das
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proteinas virais E2 e E1 andmalas, enquanto as proteinas E6 e E7 geralmente se
mantém intactas. Com a perda da funcédo da proteina E2, devido a integracao,
ocorre a superexpressao das proteinas virais E6 e E7 nas células proliferativas, o
que pode induzir a instabilidade cromossémica, tanto em nivel numérico como
estrutural, o que caracteriza a leséo transformante. A integracdo do HPV DNA 16
pode ser determinada através do método de PCR em tempo real, pela relacédo

dos valores do numero de cépias dos genes virais E2 e E6 (22).

A frequéncia de integrac&o viral parece aumentar com o grau de severidade
da doenca, ou seja, em lesOes de alto grau e em carcinoma invasor as taxas
encontradas de HPV DNA 16 integrado s&o maiores do que as encontradas em
lesBes de baixo grau (23, 24, 25). Entretanto, a importancia bioldgica da integracéo
ainda é motivo de discussao e estudos indicam que as formas episomal e integrada
coexistem, podendo ser encontradas ndo s6é em lesbes de alto grau e carcinomas
invasores, mas também em lesdes de baixo grau ou até mesmo em epitélio do colo
do utero (26,27). A integracdo, ao levar a superexpressao dos genes virais E6 e E7,

favorece a selecéo de clones de células com expressao génica otimizada (23).

Mulheres sem anormalidades do colo uterino, porém com infeccédo pelo
HPV 16, desenvolvem lesbes pré-neoplasicas mais severas e mais rapidamente
guando comparadas com mulheres infectadas por outros tipos de HPV de alto risco
(28) Dependendo do tipo de HPV, pode haver variacdo no grau de instabilidade
cromossOmica na célula hospedeira durante a progressao de uma infeccao pelo

HPV de alto risco até o cancer do colo uterino invasor (29).
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A integracédo do HPV DNA 16 no genoma da célula é um passo importante
na progressao das lesdes precursoras. Porém, apesar da integracdo do HPV 16
estar fortemente ligada a instabilidade cromoss6mica, ainda néo esta claro se ela
seria a causa ou simplesmente a consequéncia da instabilidade gendémica (29). A
auséncia do HPV DNA 16 integrado em alguns carcinomas indica que a integracao

nao é sempre necessaria para a progressao maligna (30,31).

A NIC 2 é uma leséo classificada, dentro das lesfes intraepiteliais escamosas
de alto grau (HSIL), pelo Sistema Bethesda para classificcdo dos resultados da
citologia (32), mas pode apresentar comportamento semelhante a NIC 1, sendo
apenas consequéncia do efeito citopatico da infeccdo pelo HPV, com padrbes de

expressao das proteinas virais sugestivos de infeccbes produtivas (1,10).

Um estudo que acompanhou mulheres com diagndstico histolégico de NIC 2
e idade média de 25 anos, selecionadas a partir de citologia com achados de lesao
intraepitelial escamosa de baixo grau (LSIL) e células escamosas atipicas de
significado indeterminado (ASC-US), mostrou 74% de regresséo espontanea apos
um ano de seguimento (33). Estudo semelhante em mulheres adolescentes e jovens
mostrou taxa de regressdo de 70% (34). Ambos os estudos, o0 primeiro pelo
critério citolégico de selecéo e o segundo pela idade, provavelmente selecionaram
mulheres com infec¢ao produtiva de HPV, cuja resolucao espontanea é o evento
clinico mais frequente. Aléem disso, outros fatores, tais como presenca de HPV 16,
paridade da mulher, infeccbes associadas, tabagismo, uso de anticoncepcional

combinado oral, influenciam no desfecho clinico das NIC 2 (34).
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A possibilidade de seguimento sem tratamento tem sido recomendada para
adolescentes e mulheres jovens com diagnéstico de NIC 2 confirmando por biopsia
(35). Esta abordagem mais conservadora faz-se necessaria pelo balanco dos
beneficios e das complica¢des. Ha evidéncias importantes de que procedimentos no
colo do utero para tratamento de NIC, cirdrgicos ou mesmo eletrocoagulacao

radical, podem resultar em complicacdes obstétricas e neonatais (36,37).

O consenso de 2007 da American Society for Colposcopy and Cervical
Pathology (ASCCP) (38) recomenda que mulheres adolescentes e jovens com
diagndstico por bidpsia de NIC 2 podem ter o tratamento imediato substituido pelo
seguimento a cada 6 meses, com exame citoldgico e colposcopia por um periodo
de 24 meses. Para as mulheres com NIC 2 fora desse grupo etario, a conduta

recomendada € cauteriza¢do ou tratamento por exciséo cirdrgica da leséao.

Assim, considerando-se 0 baixo risco de progressdo da NIC 2 e os possiveis
efeitos adversos resultantes do tratamento, um melhor conhecimento do padréo da
infeccdo pelo HPV e do papel do status fisico do HPV DNA 16 presente na NIC 2
pode oferecer subsidios para qualificar o cuidado de mulheres que poderiam ser
submetidas a uma conduta clinica mais conservadora. Além disso, pode ajudar a
identificar quais das NIC 2 teriam maior risco de progredir para NIC 3, caracteristicas

das verdadeiras lesGes precursoras do cancer do colo uterino.

Diante disso, o presente estudo, que faz parte de uma linha de pesquisa
desenvolvida no CAISM, UNICAMP, para acompanhar mulheres com NIC 1 e
NIC 2, descreve a deteccéo dos tipos de HPV e a integragédo do HPV DNA 16 em

pacientes com diagndstico histoldgico de NIC 2, seguidas por doze meses.
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2. Objetivos

2.1. Objetivo Geral

Descrever a presenca dos diferentes tipos de HPV e a integracdo do HPV
DNA 16 em mulheres com diagndstico histoldgico de NIC 2 acompanhadas por

12 meses.

2.2. Objetivos Especificos

m Descrever a aquisicdo, persisténcia e resolucdo das infeccdes por HPV
em mulheres com diagnéstico histolégico de NIC 2 acompanhadas ao

longo de 12 meses.

m Testar a associacao da presenca dos diferentes tipos de HPV com a
evolucao clinica da NIC 2 em mulheres acompanhadas ao longo de 12

meses.
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m Descrever a integracdo do HPV DNA 16 em mulheres com diagndéstico

histolégico NIC 2 acompanhadas ao longo de 12 meses.

m Testar a associacdo da integracdo do HPV DNA 16 com a evolucdo

clinica da NIC 2 em mulheres acompanhadas ao longo de 12 meses.
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3. Sujeitos e Método

3.1. Selecéo de sujeitos

Este projeto fez parte de uma linha de pesquisa desenvolvida no CAISM,
UNICAMP, para acompanhar mulheres com NIC 1 e NIC 2. O projeto foi aprovado
pelo Comité de Etica Médica e pela Comissdo de Pesquisa da Faculdade de

Ciéncias Médicas — UNICAMP (Anexo 1).

Para o estudo de coorte original, 4.732 mulheres da regiao de Campinas com
citologia com resultado de LSIL e ASCUS foram convidadas; 1.548 mulheres
responderam ao convite e aceitaram participar. Para o presente estudo foram
selecionadas 50 mulheres com diagndéstico histologico de NIC 2, que aceitaram

participar e assinaram o consentimento livre esclarecido (Anexo 2).

Os critérios de inclusdo no presente estudo foram:

1) segunda citologia com resultado de LSIL ou ASCUS;
2) diagnostico histologico de NIC 2;

3) lesdo e juncdo escamocolunar totalmente visivel na colposcopia;
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4) ndao estar gravida;

5) sem sinais de imunodeficiéncia;

6) sem antecedentes de neoplasia;

7) endereco fixo ou pelo menos com um numero de telefone fixo;

8) tipagem de HPV na incluséao do estudo.

Dessas 50 mulheres, 13 foram descontinuadas, a saber: uma apresentou
teste HIV positivo; uma engravidou; uma faltou a trés controles consecutivos; cinco
faltaram ao controle de 12 meses; cinco ndo apresentaram teste de HPV DNA

em pelo menos 1 consultas de seguimento.

Portanto, no estudo foram incluidas 37 mulheres, sendo que 20 apresentaram
HPV DNA 16 na admissao, sendo entdo acompanhadas com a deteccao status

fisico do HPV DNA 16 por 12 meses.

O seguimento proposto para essas mulheres ao longo de 12 meses foi:
citologia, colposcopia, tipagem de HPV DNA e avaliacéo do status fisico do HPV
DNA 16, quando presente, a cada trés meses. Se a colposcopia evidenciou piora da
imagem suspeita em relacdo ao exame anterior, a paciente foi submetida a nova
bidpsia do colo uterino. Se o resultado da bidpsia foi NIC 2 ou lesées menos
severas, a paciente foi mantida no seguimento. Entretanto, se o resultado da biépsia
foi NIC 3, a paciente foi submetida a tratamento através da excisdo da lesédo e da
zona de transformacé&o. Ao final de 12 meses, todas as pacientes que apresentaram

alteragdes citoldgicas ou colposcépicas foram submetidas a avaliagéo histologica
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e tratamento conforme o diagnostico final, de acordo com a conduta do servigo.

Nenhum tratamento ablativo foi instituido para essas pacientes.

No presente estudo, a evolucdo clinica da NIC 2 foi classificada como

progressao, persisténcia ou regressao, com base nos seguintes critérios:

m Progressdo: biopsia com resultado de NIC 3 detectada em qualquer
momento do seguimento. Nenhum carcinoma invasor foi diagnosticado

durante o estudo.

m Persisténcia: bidpsia com resultado de NIC 1 ou NIC 2 ao final de 12

meses de seguimento.

m Regressao: citologia e colposcopia negativas ou bidpsia negativa em

gualquer controle durante o seguimento e confirmada ao final de 12 meses.

3.2. Deteccédo do DNA-HPV e Genotipagem

O DNA purificado foi submetido a PCR para DNA de HPV. Foram
utilizados os primers PGMY09 e PGMY11 que amplificam fragmentos de regido
L1 (40). Os casos positivos na PCR foram submetidos a genotipagem através de
hibridizacéo reversa, em pontos coletados na incluséo das mulheres no estudo e
durante seus seguimentos. Os resultados foram representados na forma da variavel
dicotdbmica (negativo ou positivo) para DNA de HPV. Quanto a genotipagem, 0s
resultados foram expressos na forma de variavel dicotbmica (negativo ou positivo)
para o0s seguintes tipos especificos de HPV. 16, 18, 26, 31, 33, 35, 39, 45, 51,
52, 55, 56, 58, 59, 68, MM4 (W13B), MM7(P291), MM9(P238A), 6, 11, 40, 42,

53, 54, 57, 66, MM8(P155).
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3.3. Status fisico do HPV

A analise do status fisico do DNA viral foi realizada por PCR em tempo
real utilizando a técnica descrita por Peitsaro, Johanson & Syrjanen (22) com
modificacdes (41). Em relacdo ao status fisico do DNA viral, os valores foram
avaliados com base nas relagOes de E2:E6 e E2:L1, a distribuicdo dos resultados
obtidos sera interpretada da seguinte maneira: valores abaixo de 33% foram
classificados com exclusivamente episomais e valores acima do percentil 66, como
integrados. As diferencgas intermediarias foram consideradas como representando a

coexisténcia de genomas episomais e integrados.
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4. Publicacoes

Artigo 1 — HPV 16 is related to progression of cervical intraepithelial grade 2: a

case series

Artigo 2 — Detection of HPV DNA 16 integration in CIN 2 followed up for 12

month: a case series
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4.1. Artigo 1

HPV 16 is related to progression of cervical intraepithelial grade 2: a case series
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Condensation: Multiple HPV infection is frequently detected in CIN 2 lesions, but HPV 16
is more frequent in CIN 2 progressing to CIN 3.
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Abstract

Obijective: To describe the acquisition, persistence and clearance of HPV infection in women
with CIN 2 confirmed by biopsy followed for 12 months under expectant management. Study
Design: Thirty seven women with CIN 2 biopsy proven, referral cervical smear showing low-
grade squamous intraepithelial lesions or atypical squamous cells of undetermined significance
and tested for HPV were included. They were followed up for one year with cervical smear,
colposcopy and HPV test every three months. HPV DNA was detected by the polymerase
chain reaction (PCR), and genotyping was performed by reverse line blot hybridization assay.
The association between HPV 16 with CIN 2 clinical outcome was tested using Fisher’s
Exact Test. Results: At the end of twelve months follow-up, the CIN 2 regression rate was
49% (18/37), persistence as CIN 1 or CIN 2 was 22% (8/37), and progression to CIN 3 was 29%
(12/37). Multiple HPV types were observed at admission in 41% (15/37) of cases. During
follow-up, 54% (20/37) of the women had one or more new HPV type detected, resulting in
eight more women with multiple HPV type detected. HPV 16 was detected at admission in
58% (11/19) of the cases that persisted/progressed, in 39% (7/18) of those that regressed.
HPV 16 was considered possibly causal in 67% (10/15) of the cases that persisted or
progressed and in 10% (1/10) that regressed (p=0.01). Conclusion: Multiple HPV infections
were frequently detected among women with CIN 2 at admission and during the follow up.

The CIN 2 associated with HPV 16 were more likely to persist or to progress to CIN 3.

Key words: cervical intraepithelial neoplasia; HPV detection; HPV16; progression to CIN 3.
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1. Introduction

Cervical intraepithelial neoplasia (CIN) and cervical cancer derive from cellular
transformations of the cervix epithelium after HPV infection. High-risk HPV (HR-HPV)
persistent infections represent a necessary cause of cervical cancer, but not sufficient (1).
Additional conditions and events are required for the neoplastic transformation.

Firstly it was thought that cervical squamous cell carcinomas (SCC) would always
evolve from HPV infected normal cervical epithelium via a continuum, long-lasting
consecutive CIN 1, CIN 2 and CIN 3 lesions (1). However, it has been shown that clinically
relevant CIN 2 or CIN 3 may be induced within 2-3 years following HPV high risk infection,
and another 10-12 years may pass until invasive cervical carcinoma would develop (2). Most
CIN 1 lesions that are associated with HR- HPV, and some CIN 2 lesions, should not be
considered as true precursor stages of cervical cancer, but rather the cytopatic effect of a
productive viral infection (3). Moreover, CIN 1 regression rate is high (4), as is the regression
rate of CIN 2 (5-7), and both display viral expression patterns suggestive of productive viral
infections. In contrast, some CIN 2 lesions and CIN 3 lesions show different viral gene
expression, leading to atypical proliferation and cell transformation.. The development of
CIN 3 arises in women who cannot resolve the HPV infection, and therefore the infections
can persist for years or decades following initial exposure (8).

CIN 2 thus is a borderline lesion and can show clinical behavior similar to CIN 1 or to
CIN 3. Since CIN 2 occurs frequently in young women (6), a more conservative therapeutic
approach may be considered. For this reason, the 2006 consensus of the American Society for
Colposcopy and Cervical Pathology (ASCCP) (9) recommends that adolescents and young

women with CIN 2 confirmed by biopsy and satisfactory colposcopy can have, rather than
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immediate treatment, expectant management and follow-up every six months, with
colposcopy and Pap testing, for a period of 24 months.

The pattern of HPV infection and re-infection in women and the outcome of CIN 2 is
not well known. A better discrimination of CIN 2 trends to progression or regression could
help in choosing the best clinical management. This study therefore aimed to describe the
acquisition, persistence and clearance of HPV infection in women with CIN 2 confirmed by

biopsy followed for 12 months under expectant management.

2. Materials and Methods
2.1. Study design and ethical methods

This cohort study was part of a research for evaluating expectant management of
women with CIN 1 and CIN 2, carried out between January 2007 and December 2009 at the
State University of Campinas (UNICAMP), Séo Paulo State, Brazil. It was approved by the

Institutional Review Board of the Faculty of Medical Sciences of UNICAMP.

2.2. Selection and follow-up of the women studied

Women aged 18 to 46 years old were considered eligible for the study if they fulfilled the
following criteria: 1) referral cervical smear showing atypical squamous cells of undetermined
significance (ASCUS) or low-grade squamous intraepithelial lesion (LSIL); 2) biopsy showing
CIN 2 reviewed by a senior pathologist (10); 3) lesion completely visualized by colposcopy and
squamocolumnar junction totally visible; 4) not pregnant; 5) showing no evidence of any
immunodeficiency diseases; 6) no history of previous invasive neoplasia; 7) HPV test result. The
selection of patients was fully described in a previous publication (5). Fifty women consecutively

fulfilled these criteria, agreed to participate in the study and signed the informed consent.
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The planned follow-up was visits every three months during one year with cervical
smear, colposcopy and sample collection for HPV detection. The women who showed a
worsening of the suspicious image at colposcopy were submitted to biopsy. When the biopsy
revealed CIN 2 or a less severe diagnosis, the woman was maintained in the follow-up plan.
When the biopsy revealed CIN 3, immediate treatment by excision of the lesion was
performed. At one year of follow-up, all the women who still showed cytological or
colposcopy abnormalities were submitted to complete evaluation, and they were treated
according to the final diagnosis. No ablative procedures were carried out.

During follow-up 13 women were discontinued due to: five women diagnosed with
persistence in the intermediate controls did not show up for the final control; one woman
tested positive for HIV; one woman missed three consecutive controls; one woman became
pregnant; five women without at least one HPV test during follow up. After 12 month follow

up, 37 women had final diagnosis established.

2.3. Outcome of CIN 2 follow-up
The final outcome of CIN 2 was classified as progression, persistence or regression,
according to the following criteria:
e Progression: biopsy showing CIN 3 detected at any time during the follow-up. No
lesion worse than CIN 3 was revealed.
e Persistence: biopsy showing CIN 1 or CIN 2 at twelve-month follow-up.
e Regression: negative cervical smear and colposcopy or negative biopsy observed

at any time during the follow-up and confirmed at twelve-month follow-up.
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2.4. Possible Causal HPV type

The HPV type possibly associated with the CIN 2 lesion was considered the possibly
causal type. For the CIN 2 lesions that regressed, possibly causal HPV was considered when
HPV type was detected at admission and persisted up to the follow-up visit immediately
before the regression. If the lesion persisted, either as CIN 1 or CIN 2, possibly causal HPV
was considered when detected at admission and during the follow-up visits. Among the cases
that progressed, possibly causal HPV was considered when detected at admission and at least
until the follow-up visit when progression was detected. The possibly causal HPV type was
considered undefined if the test was negative at admission or if it was not possible to

associate the HPV type with the CIN 2 lesion as described above.

2.5. Sample Processing and DNA Extraction

Aliquots of 200 pl of Universal Collection Medium UCM (QIAGEN Sample & Assay
Technologies, QIAGEN Biotechnology Brazil Ltda) were taken for polymerase chain reaction
(PCR) testing and were centrifuged for 10 minutes at 13,000g. The supernatants were
immediately removed, and split cellular pellets stored at 801C before nucleic acid extraction and
HPV detection. The cellular pellets were resuspended in 200 pl of digestion solution (ImM
Tris, 200 mg of proteinase K/ml, 0.5% sodium dodecyl sulfate) and digested at 551C for 2
hours. The digestion was followed by 5-minute incubation at 95°C to inactivate the
proteinase K. Nucleic acids were purified by phenolchloroformextraction followed by ethanol
precipitation. The DNA pellet was dried and was dissolved in 100 ul of TE. Nucleic acids

were stored at -80°C before HPV detection.
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2.6. HPV genotyping
HPV amplification and genotyping was performed by the Roche Linear Array (LA)

HPV genotyping test, according to manufacturer’s instructions.

2.7. Data analysis

Tables were constructed showing the HPV type at admission and for every three
month follow-up, grouped according to the clinical outcome. The association between two
categorical variables was tested using Fisher’s Exact Test. The cases with undefined HPV

possibly causal type were not considered for the analysis.

3. Results

Table 1 shows the HPV detection at admission and every three months follow up
visit. Women were grouped according to CIN 2 clinical outcome. Among the 37 women,
49% (18/37) regressed, 22% (8/37) persisted as CIN 1 or CIN 2 and 29% (11/37) progressed
to CIN 3. There was no case of progression to invasive carcinoma detected during the study.
At admission, 41% (15/37) had multiple HPV type detected and 11% (4/37) had negative
HPV test. During follow-up, 54% (20/37) of women showed one or more new HPV type
detected, resulting in eight more women with multiple HPV type detected.

Eighteen cases of CIN 2 regressed, of which 39% (7/18) had HPV 16 detected at
admission, 16% (3/18) had HPV 56 and 16% (3/18) were HPV negative at admission. There
were 33% (6/18) of the cases with multiple HPV types detected at admission and during
follow up 61% (11/18) presented new HPV type detected, one case with three new HPV
types and five cases with two new HPV types. The HPV test was negative at admission or at

least at one visit during follow-up in 61% (11/18) of cases. The HPV 16 was considered
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possibly causal in 6% (1/18) of cases. Considering the Alpha papillomavirus species, 28%
(5/18) of cases were from group 9 and 6% (1/18) from group 7 (Table 1).

Eight cases persisted, four as CIN 1 and four as CIN 2. At admission, HPV 16 was
detected in 50% (4/8) of the cases that persisted, HPV 58 in 38% (3/8) and HPV test was
negative in one case. Multiple HPV types were detected in 38% (3/8) of the cases at
admission and new HPV types were detected in 50 % (4/8). HPV 16 was considered possibly
causal in 38% (3/8) of cases and HPV 58 in 38% (3/8). For all cases that the possibly causal
HPV was suggested, they were from Alpha papillomavirus group, species 9 (Table 1).

Eleven cases (29%) progressed to CIN 3 up to twelve months follow-up. HPV 16
was detected at admission in 64% (7/11) of the cases, HPV 52 in 27% (3/11) and HPV 68 in
18% (2/11). Multiple HPV types were detected at admission in 54% (6/11) of cases and new
HPV type was detected during follow-up in 45% (5/11). Among the cases that progressed
there was no negative HPV test. HPV 16 was considered possibly causal type in 64% (7/11)
of cases. For the cases that progressed, the possibly causal HPV type was from Alpha group,
species 9 or 7 (Table 1).

Table 2 shows the association of HPV 16 with the CIN 2 clinical outcome. Cases that
persisted as CIN 1 and CIN 2 were grouped together with the cases that progressed to CIN 3.
HPV 16 was detected at admission in 58% (11/19) of the cases that persisted or progressed
and in 39% (7/18) of the cases that regressed, but this difference was not statistically
significant (p=0.20). HPV 16 was considered possibly causal in 67% (10/15) of the cases that
progressed or persisted, and in 10% (1/10) of those that regressed, and the difference was
statistically significant (p=0.01). The cases with undefined HPV possibly causal type were

not considered for the latter analysis.
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4. Comment

According to this cohort study, multiple HPV infections were frequently detected in
women with CIN 2, as new HPV types were also frequently detected during twelve month
follow up. The CIN 2 lesions associated with HPV 16 were more frequent among those
lesions that progressed to CIN 3.

Cuschieri (11) showed that multiple high-risk HPV infections were prevalent in
young women, in high and low grade cervical intraepithelial neoplasia, reflecting common
sexual transmission of multiple high risk HPV. Sometimes the lesion became HPV negative
and at the next visit new infections were acquired. In this scenario, most of the HPV infections
are probably productive, as pointed by Snijders et al. (1), that is, transitory infections, not
inducing transformation process in the host cell.

Castle et al (12) found that the presence of HPV 16 was positively associated with
CIN 3 and they reported that CIN 2 caused by HPV-16 may be more likely to progress than
CIN 2 caused by other high-risk HPV types (13). Wentzensen et al (14) also showed that CIN
2 related to HPV 16 was more likely to persist. The absolute risk of precancer diagnosis can
approach 40% after 3-5 years of persistent HPV 16 infection (15). Kjaer et al (16), in a
population study, found that HPV 16 persistent infection was associated with high absolute
risk for progression to high-grade cervical lesions.

The possible causal HPV type in all cases that persisted or progressed were from
Alpha species 9 or 7. This is in accordance with previous studies showing that infections with
HPV 16 and, secondarily, the other types in Alpha 9 and Alpha 7 species, are at higher risk of
progression given persistence (17).

HPV infection can be considered productive when the expression of viral gene

products remains regulated, not leading to significant host cell changes. Transformation
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infections arise where the productive infection cannot be properly supported due to increased
activity of viral protein E6 and E7, which leads to genomic instability in the infected cell,
accumulation of oncogene mutations, further loss of cell-growth control, and ultimately
precancer lesions and cancer (8,18).

There was no negative HPV test in those cases that progressed, regardless of the HPV
type. Among the eight cases that persisted, three cases presented negative HPV during
follow-up, but two cases the lesion persisted as CIN 1. Among the 18 cases that regressed, 11
presented negative HPV during follow-up, indicating transient infections.

The regression rate found is not different from the reported regression rate of CIN 2 in
adult women, that ranges from 15 to 55% regression over 4-6 years of follow-up (13,19).
Moscicki et al. reported CIN 2 regression rate of almost 70% among adolescents and young
women, and progression rate of 15% at three years (7). This greater regression rate might be
due to the younger age of the women studied (13 to 24 years old), that could reflect a shorter
time of HPV persistent infection, and to the longer follow-up of three years. In the present
study, the women’s age was not used to select the population and the follow-up was twelve
months, and the progression rate was similar to others that showed greater risk of CIN 2
progression when the lesion was associated with HPV 16 infection (14,17).

This study has limitations due to small sample subject. The inclusion criteria were
women with cervical smear referral showing ASCUS or LSIL, CIN 2 proven biopsy, HPV
test at admission and at least at one follow-up visit, which limited the number of selected
women. Besides, multiple HPV infections were frequent in these women and, therefore, the
indication of possibly casual HPV type for the CIN 2 was not always obvious.

For clinical practice, the findings of this study suggest that the HR-HPV testing would

have limited utility to indicate those women with greater risk of CIN 2 progression since the
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rate of HR-HPV positive was high among women with CIN 2 regression. Nevertheless,
expectant management, which may be proposed for young women, should be considered
cautiously when HPV 16 infection is detected. In conclusion, infections with multiple HPV
types were frequently detected at admission and follow-up visits as well as infections with
new HPV types during follow-up. CIN 2 lesions with HPV 16 alone or in combination with

other HR-HPV types are more prone to progression to CIN3.
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Table 1 - Distribution of HPV types at admission and every three months of follow-up

according to clinical outcome of women with CIN 2

Follow-up visit (month) Possibly  Alpha
Clinical Outcome  Admission causal  Papilloma
3rd 6th 9th 12th HPV virus sp

Regression at 3rd 71 71,58 Na Neg 16 Undefined -
Regression at 6th 16,58 16 16 16 Na 58 9
51 51 Neg Neg Neg 51 5
26 Na Neg Na 16 26 5
39,52,54,56,68 39,52,68 52,51 58 Na 39 7
16 16 16 16 16 Undefined -
31 31 31 31 Neg Undefined -
Neg Neg Neg Neg 16 Undefined -
16,56,66 56,33 Na 33 Na 56 6
Neg 16 58 Neg Na Undefined -
31 Na 61 Na Na Undefined -
Regression at 9th 33 33,16,58 33 Neg Neg 33 9
16,67 Na 67 Neg 16 67 9
16 16,39 Neg Neg Neg 16 9
6,16,33 33 Neg Neg Neg 33 9
39,51,53,56 Na 39,51 53,18 39,59 51 5
Regression at 12th Neg Na Neg Na 16,5859  Undefined -
16 16 Na Na 16 Undefined 9
Persistence as CIN 1 16 16 Na 16,61,81 16,61,81 16 9
Neg Neg 53 53 53,1642 Undefined -
16 16 16 Neg Na Undefined -
81 51 81 16 Na Undefined -
Persistence as CIN 2 33 Na Na Na 33 33 9
16,58 16,58 16,58 16,58 16,58 16 or 58 9
16,58 16,58 16,58 16,58 Na 16 or 58 9
35,58,73 Neg 35,58,62 35,58,16 Na 350r58 -
Progression at 6th 16 16 16 16 Na 16 9
16 16 16 16,66 16,66 16 9
16,33,68 16,33,68 16,33 16,33 16,33,68 16 or 33 9
Progression at 9th 16,68,84 16,84,4258 16, 68,58 16,68,58 16,18 16 9
Progression at 12th 39 39 39 39 39 39 7
16,51,5253 16,52,4584 16,52,84 16,52,58 16,52 16 or 52 9
16,52 Na Na 16,52 16,52 16 or 52 9
52,82 52,82 52 Na 52 52 9
6 6,39 39 Na Na Undefined -
31 31 31 Na Na 31 9

16,56 16,56,73 16,56,73 Na Na 16 or 56 9o0r6

New HPV types detected during follow up are underlined
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Table 2 - Association between HPV 16 at admission and as possibly causal type and

clinical outcome of CIN 2 during 12 months of follow-up

HPV 16 Progression/persistence Regression o value
n % n %
At admission
Yes 11 58 7 39
No 8 42 11 61
Total 19 100 18 100 p=0.20
Possibly causal
Yes 10 67 1 10
No 5 33 9 90
Total 15 100 10 100 p=0.01

1-four cases with undefined causal HPV
2- eight cases with undefined causal HPV
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Abstract

Background: Integration of HPV DNA 16 has been considered a key step for the progression
of persistent HPV infection to invasive cervical cancer. Objective: To describe the HPV
DNA 16 physical status in women with CIN 2 follow up for 12 month and to verify its
association with clinical outcomes. Study Design: The study included 20 women with CIN 2
proven biopsy, and evaluation of HPV DNA 16 physical status at admission. They were
followed up every three months for one year with cervical smear, colposcopy and HPV DNA
16 physical status. Real-time PCR assay for HPV 16 E6 and E2 viral loads were performed
to assess HPV DNA 16 physical status. Results: At admission, five cases (25%) showed
integrated HPV DNA 16 and 15 cases (75%) episomal form. The women with integrated
HPV DNA 16 were 8.3 years older than those with episomal form (p=0.07). HPV 16 was
detected as multiple infections in 70% (14/20) of the cases. The integration of HPV DNA 16
was detected at least in one visit in 37% of CIN 2 that regressed, 60% that persisted, and in
100% that progressed to CIN 3 (p=0.03). Conclusions: This study, although limited by the
small number of cases, showed that HPV DNA 16 integration is associated with CIN 2

persistence and progression to CIN 3.
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Background

Human papillomavirus (HPV) infection is the major risk for the development of
cervical cancer. High risk HPV (HR-HPV) is found in more than 90% of cervical cancers.
HPV 16 and HPV 18 are the most common types associated with preneoplastic lesions and
carcinoma®™. It is known that persistent infection with HR- HPV types, although necessary, is
not sufficient for the pathogenesis of cervical cancer. At least 80% of infections are transient,
not leading to cervical lesions®.

Integration of HPV DNA is considered an important step in the progression of
persistent HR-HPV infection to invasive cancer®. The integration of viral DNA into the
cellular genome usually disrupts the E1 and E2 open reading frames. The disruption of the E2
gene results in lack of expression of E2 protein and up-regulation of the E6 and E7 proteins.
The over expression of E6 and E7 is associated with transformation and immortalization on
infected cells®. Consequently, HPV DNA 16 integration provides a selective growth
advantage in the infected cells and is associated with treatment failure or shortened disease-
free survival®. These cell clones with integrated viral genome copies in pre neoplastic lesions
may have a higher risk of progression to invasive carcinoma’®.

Integration of viral genome copies therefore contributes to the neoplastic transformation
process. However, the absence of HPV DNA integration in some carcinomas implies that
integration is not always required for malignant progression’®. The integration of HPV DNA
16 can be found in the very early stages of cervical neoplastic progression, and the mixed
form is detectable in cervical smears with normal morphology®. A question of concern is to
what extent the integration is a cause or a consequence of chromosomal instability induced by

deregulated HR-HPV E6 and E7 oncogenes expression’.
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The CIN 2 is a heterogeneous preneoplastic lesion and might have a biological
behavior closer to CIN 1 than to CIN 32, despite the fact that it has been classified as high
grade squamous intraepithelial lesion (HSIL) for cytological smears results *3. The CIN 2
occurs frequently among adolescents and young women, and the regression rates of theses
lesions is high*’. Therefore, a more conservative clinical approach has been proposed for
these women***°,

Considering that the integration of HPV DNA 16 is related to neoplastic progression,
the present study aimed to describe the HPV 16 physical status in women with CIN 2

followed for 12 month and verify its association with clinical outcome. This knowledge can

better characterize the biological behavior of the CIN 2.

2. Study design
2.1. Patient selection

This cohort study was part of a research for evaluating expectant management of
women with CIN 1 and CIN 2, carried out between January 2007 and December 2009 at the
State University of Campinas (UNICAMP), Sdo Paulo State, Brazil. It was approved by the
Institutional Review Board of the Faculty of Medical Sciences of UNICAMP.

Women were considered eligible for the study if they fulfilled the following criteria:
1) cervical referral smear showing atypical squamous cells of undetermined significance
(ASCUS) or low grade squamous intraepithelial lesion (LSIL); 2) biopsy showing CIN 2,
reviewed by a senior pathologist; 3) lesion completely visualized by colposcopy and
squamocolumnar junction totally visible; 4) not pregnant; 5) showing no evidence of any

immunodeficiency diseases; 6) no history of previous neoplasms.
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Fifty women fulfilled these criteria, agreed to participate in the study and signed the
informed consent. Among these women, 20 tested positive for HPV 16 at admission and had
at least one other visit with HPV result. These women were followed during one year with
cervical smear, colposcopy, and HPV DNA 16 physical status every three months. The
women who showed a worsening of the suspicious image at colposcopy in relation to the
previous examination were submitted to biopsy. When the biopsy revealed CIN 2 or a less
severe diagnosis, the woman was maintained in the follow-up plan. When the biopsy revealed
CIN 3, immediate treatment by excision of the lesion was performed. At one year of follow-
up, all the women who still showed cytological or colposcopy abnormalities were submitted
to a complete evaluation, and they were treated according to the final diagnosis. No ablative

procedures were carried out.

2.2. Sample Processing and DNA Extraction

Aliquots of 200 ml of Universal Collection Medium (UCM - QIAGEN Sample &
Assay Technologies, QIAGEN Biotechnology Brazil Ltda) were taken for polymerase chain
reaction (PCR) testing and were centrifuged for 10 minutes at 13,000 g. The supernatants
were immediately removed and split cellular pellets stored at 801C before nucleic acid
extraction and HPV detection. The cellular pellets were resuspended in 200 ml of digestion
solution (ImM Tris, 200mg of proteinase K/ml, 0.5% sodium dodecyl sulfate) and digested at
551C for 2 hours. The digestion was followed by 5-minute incubation at 95°C to inactivate
the proteinase K. Nucleic acids were purified by phenolchloroform extraction followed by
ethanol precipitation. The DNA pellet was dried and was dissolved in 100 ml of TE. Nucleic

acids were stored at 801C before HPV detection.
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2.3. HPV genotyping

HPV amplification and genotyping was performed by the Roche Linear Array (LA)
HPV genotyping test. HPV DNA was amplified with the L1 consensus biotin-labeled
PGMYQ09/PGMY 11 primer set in a thermal cycler at 95°C for 13 min, followed by denaturation
for 1 min at 95°C, annealing for 1 min at 55°C, and extension at 72°C for 1 min, for a total of
40 cycles. Amplification was followed by a 5-minute terminal extension step at 72°C. Biotin-
labeled GH20 and PC04 primers to the B-globin gene were used as amplification control.
HPV genotyping was performed with a reverse line blot detection system: PCR products were
denatured in 1.6% NaOH and hybridized to an immobilized probe array containing probes for
B-globin at 2 concentrations, 19 HR-HPV (16, 18, 26, 31, 33, 35, 39, 45, 51, 52, 53, 56, 58, 59,
66, 68, 69, 73 and 82) and 18 LR-HPV (6, 11, 40, 42, 54, 55, 61, 62, 64, 67, 70, 71, 72, 81, 83,
84, 1S39 and CP6108) genotype probes. Positive hybridization was detected by streptavidin-

horseradish peroxidase-mediated color precipitation on the membrane at the probe line.

2.4. HPV-DNA 16 Integration

Real-time PCR was performed with the ABI Prism 7700 (Applied Biosystems,
Perkin-Elmer). The amplification conditions were 2 min at 50°C, 10 min at 95°C, and a
two-step cycle of 95°C for 15 s and 60°C for 60 s, for a total of 40 cycles. The primers and probe
were designed with the aid of the Primer Express program, 1.0b6 (PE Applied Biosystems),
for specific amplification of the E2 and E6 ORFs in this study . The sizes of the E2 and E6
amplimers were 76 and 81 bp, respectively. The E6 probe was labeled with 6-carboxyfluorescein
at the 5 end, and Dark Quencher (Scandinavian Gene Synthesis AB, Koping, Sweden) at
the 3 end. The E2 probe was labeled with BODIPY R6G (the BODIPY dyes used are under

license to Scandinavian Gene Synthesis from Molecular Probes Inc.) at the 5 end, and Dark
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Quencher at the 3 end. The final primer and probe concentrations, in a total volume of 50 I,
were 0.3 and 0.1 M, respectively. Fifty nanograms of target DNA from biopsy specimens
was added to the reaction mixture. Two standard curves were obtained by amplification of

a dilution series of 50 million to 500 copies of a clone of HPV16 in pBR322.

2.5. Outcome of CIN 2 follow-up
The final outcome of CIN 2 was classified as progression, persistence or regression
according to the following criteria:
e Progression: biopsy showing CIN 3 detected at any time during the follow-up. No
lesion worse than CIN 3 was revealed.
e Persistence: biopsy showing CIN 1 or CIN 2 at the twelve month follow-up.
e Regression: negative cervical smear and colposcopy or negative biopsy observed

at any time during the follow-up and confirmed at twelve-month follow-up.

3. Statistical Analysis

A descriptive table was constructed to show all cases included in this analysis
presenting the HPV type at admission, HPV DNA 16 physical status and the clinical
outcome every three month visit. Mann-Whitney test was used to compare the age of the
women with episomal and integrated HPV DNA 16. The Chi-square test for linear trends
(extended Mantel-Haenszel) was used to assess association between HPV DNA 16

integration with regression, persistence and progression of CIN 2.
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4. Results

At admission, five cases showed the integrated form of HPV-DNA 16 and 15 cases
showed the episomal form. The mean age of the first group was 32.8 years old and of the latter
was 24.5 years old, showing that women with HPV DNA 16 integrated were 8.3 years older than
those with episomal form at admission. The Mann-Whitney test showed p value = 0.07 for
assessment of the age distribution of the women with episomal and integrated HPV DNA 16
(data not shown). Table 1 shows the clinical outcome and HPV DNA 16 physical status of CIN 2.
At admission, HPV 16 was associated with others HPV types in 70% (14/20) of the cases. Forty
percent (8/20) of the cases regressed at twelve month follow-up and 60% (12/20) persisted or
progressed to CIN 3. Five cases (25%) showed HPV DNA 16 integrated at admission, three
maintained the physical status, and two changed to the episomal form at the subsequent follow-up
visits. These five CIN 2 cases persisted or progressed to CIN 3 up to 12 month follow-up.
Regarding the 15 cases with episomal form at admission, 7 cases (46%) persisted or progressed to
CIN 3, and 8 (54%) cases regressed up to 12 month follow-up. All CIN 2 cases that progressed
to CIN 3 showed integrated HPV DNA 16 either at admission or during follow-up.

The integration of HPV DNA 16 was detected at least in one visit in 37% (3/8) of CIN 2
that regressed, 60% (3/5) that persisted, and 100% (7/7) that progressed to CIN 3 (Table2).
According to Chi-square for Linear Trends (extended Mantel-Haenszel) the trend observed of
HPV DNA 16 integration, from regression to persistence and progression, was statistically

significant (p=0.03).

5. Discussion
The results of this study suggested that HPV DNA 16 integration is an important

event for CIN 2 progression to CIN 3. Nevertheless, HPVV DNA 16 integration could be
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detected among the CIN 2 cases that regressed after 12 month follow up. The integration of
HPV DNA 16 was detected in 37% of CIN 2 that regressed, 60% that persisted, and 100%
that progressed to CIN 3, and this trend was statistically significant, in despite of the small
sample size. These findings shall be pointed out because only strong association can be
demonstrated in small sample size.

The integration of HPV DNA has been reported as a key step in neoplastic
transformation, but the integrated form of HPV DNA 16 was described in normal cervix
epithelium and CIN 1'° and the episomal form has also been detected in squamous cervical
carcinoma (SCC). Cricca et al.*® found a significant association between the HPV 16 physical
status and the lesion grades: CIN 1 showed 72.2% of the episomal form, and 27.7% of the
mixed form; CIN 2 and CIN 3 showed 20.5% of the pure episomal form, 73.5% of the mixed
form and 6.0% of integrated form; SCC showed 81.8% of the integrated form. Guo et al.*’
observed 35% of HPV DNA 16 integration in carcinoma and 14% in CIN 2 and CIN 3. Azizi
et al.®® found different results, i.e. the presence of the HPV 16 integrated form was not
associated with CIN 2 and CIN 3; they found that the HPV 16 E2 polymorphism influenced
the quantification of episomal and integrated HPV 16.

The variation of HPV DNA 16 integration rates found among studies might be due to
the different primers targeting different E1 or E2 regions, the polymorphism of E2 and the
effect of the adjacent tissue around the target lesion®®*®. In addition, there is a wide range of
study designs, samples and specimens?>?*?2. Even though the rate of integrated versus
episomal form presents variation between studies, there is a consensus that the integrated
form is more prevalent in more severe lesions.

Previous publication of the clinical outcome of these women showed low rates of

persistence or progression (26%), regardless the HPV infection, which was explained by the
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selection criteria; the inclusion of women with previous LSIL could have selected less severe
CIN 2, those showing behavior similar to CIN 1**?* The current study included only women
with HPV 16 who showed 60% of persistence or progression to CIN 3; all the cases that
progressed to CIN 3 showed HPV DNA 16 integration at some moment from admission to 12
month follow-up.

The limitation of this study was the very small sample size that restricted the analysis due
to the low statistical power; in such condition only the strong association between the variables
can be demonstrated, as it was for the HPV DNA 16 integration and CIN 2 clinical outcome.

A better understanding of the biological behavior of CIN 2 associated with HPV 16
physical status could qualify the knowledge of cervical carcinogenesis. The present study

showed that HPVV-DNA 16 integration is associated with CIN 2 progression to CIN 3.
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Tabela 1: CIN 2 Clinical outcome and HPV 16 physical status

HPV 16 3 months 6 months 9 months 12 months
HPV type physical status ~ Physical  Clinical Physical Clinical Physical  Clinical Physical  Clinical
at admission status outcome status outcome status outcome status outcome
16 Integr Integr Persist Integr Persist na Persist Integr Progress
16,33,68 Integr Epis Persist Integr Persist Epis Persist Epis Progress
16,58 Integr Integr Persist Integr Persist Integr Persist Integr Persist
16,51,52,53 Integr Integr Persist na Persist Epis Persist Integr Progress
16,52 Integr na na na na na Progress Integr Progress
16 Epis Epis Persist Integr Progress na Progress na Progress
16,56 Epis Epis Persist Integr Persist na Persist na Progress
16,68,84 Epis Epis Persist Integr Persist Epis Progress na Progress
16 Epis Epis Persist Integr Persist na Persist na Persist
16,33 Epis Epis Persist Integr Persist na Persist na Persist
16,58 Epis Epis Persist Epis Persist Epis Persist na Persist
16,33,52 Epis na na na Persist na Persist na Persist
16,58 Epis Epis Persist Integr Regress na Regress na Regress
16,58 Epis Epis Persist Integr Regress na Regress na Regress
16 Epis Epis Persist na Persist na Persist na Regress
16 Epis na Persist na Regress na Regress na Regress
16,6,33 Epis na Regress na Regress na Regress na Regress
16 Epis Integr Regress Epis Regress Epis Regress Integr Regress
16,67 Epis na Persist na Persist na Regress Epis Regress
16566,66 Epis na Regress na Regress na Regress na Regress

Epis- episomal

Integr-integrated

Na- not avaliable
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Tabela 2: HPV 16 integration and CIN 2 clinical outcome at 12 month follow-

up
12-month outcome )

HPV 16 - - - Chi-square
integration Regression Persistence Progression test

n % n % n %
Yes 3 37) 3 (60) 7 (100) p=0,03
No 5 (64) 2 (40)
Total 8 (100) 5 (100) 7 (100)
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5. Discussao

Com base nos resultados deste estudo, as mulheres que desenvolvem
NIC 2 frequentemente apresentam infeccdo multipla por HPV, sendo que para a
maioria dos casos apenas um tipo de HPV é identificado como possivel causador da
lesdo. Na admissao, 41% das mulheres apresentaram dois ou mais tipos de HPV e
54% delas infeccdo por novos tipos de HPV ao longo do seguimento de 12
meses. Crum et al (41) também identificaram infec¢des por varios tipos de HPV
em pacientes com NIC 2 ou NIC 3 em 22% dos casos na admissdo e nova
infeccdo por HPV em 37% dos casos apds seis meses de seguimento. Outro
estudo com mulheres submetidas ao rastreamento do cancer do colo do utero
mostrou infec¢@o por multiplos tipos de HPV em 43% dos casos, principalmente
entre mulheres jovens, sendo que HPV de alto risco foi detectado nas lesdes
intraepiteliais de baixo e de alto graus, refletindo a alta taxa de transmisséo

sexual do HPV de alto risco (42).

Ainda de acordo com os resultados deste estudo, a NIC 2, quando

possivelmente associada & presenca do HPV 16, tem maior chance de persistir
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ou progredir para NIC 3. Quando o HPV 16 foi considerado provavelmente causal,

67% das NIC 2 persistiram ou progrediram e apenas 21% das NIC 2 regrediram.

E bem conhecido o risco conferido pela infec¢do do HPV 16 para a neoplasia
do colo do utero (21,43). Em estudo populacional com mulheres apresentando
achados citolégicos normais na admisséo e com HPV 16 detectado em um controle,
a probabilidade estimada de desenvolver NIC 3 em 12 anos foi de 26,7%, e
guando o HPV 16 foi detectado na admisséo e dois anos apds, a probabilidade de
desenvolver NIC 3 foi de 47,4% (20). Outro estudo semelhante observou uma
incidéncia de 17% de NIC 3 ap06s 10 anos de seguimento em mulheres inicialmente
sem lesdo, mas infectadas pelo HPV 16 (19). A persisténcia do HPV 16 por 12
meses mostrou o risco de 21% de diagndéstico de NIC 2 ou NIC 3 (44), e a

persisténcia por 5 anos um risco de 20% de NIC 3 ou carcinoma invasor (45).

Estes resultados sugerem que o teste de deteccdo de HPV de alto risco
teria aplicacdo limitada na pratica clinica para o seguimento das mulheres com
NIC 2 sem tratamento, devido a alta prevaléncia de infeccdes multiplas por
HPV de alto risco. Mesmo que a infec¢do pelo HPV possivelmente causal e a
NIC 2 regridam, o teste pode continuar positivo devido as infec¢cées associadas.
Nestas condi¢cOes o teste de deteccdo de HPV de alto risco poderia contribuir
apenas quando o resultado fosse negativo. Por outro lado, a identificacdo do

HPV tipo 16 poderia selecionar as mulheres com maior risco de progresséo.

A integracdo do HPV DNA 16 no genoma da célula hospedeira é

considerada um passo importante na transformacao neoplasica. A presenca do
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HPV DNA 16 integrado esta associada com a severidade da lesédo (24), sendo
as formas integradas e mistas mais prevalentes entre as lesdes mais graves.
Porém, a auséncia da forma integrada em alguns canceres invasivos e a presenca
da forma integrada em lesfes de baixo grau, ou até mesmo em cérvices normais,
sugere que a integracdo ndo € uma condi¢cdo necessaria para a progressao da
lesdo. Ainda, discute-se se a integracdo do HPV DNA 16 seria a causa ou a
consequéncia da instabilidade cromossémica na célula hospedeira, levando ao

processo neoplasico (29).

Este estudo mostrou que ndo houve progressao da NIC 2 para NIC 3
sem a integracdo do HPV DNA 16 na admissdo ou durante o seguimento de 12
meses. Entretanto, foi detectada a integracdo do HPV DNA 16 durante o
seguimento entre os casos de NIC 2 que regrediram. Além disso, observou-se
gue o HPV DNA 16 variou entre episomal e integrado, e vice-versa ao longo
dos 12 meses de seguimento, sugerindo que poderia haver reversibilidade da

forma integrada para episomal.

As mulheres incluidas no presente estudo apresentavam exame
citolégico inicial com resultado de LSIL ou ASC-US, o que pode ter selecionado
os casos de NIC 2 de menor gravidade (33). O tamanho amostral foi pequeno e,
portanto, de baixo poder estatistico para demonstrar diferencas pequenas, mas
reais. Portanto, somente as diferencas ou associacdes mais evidentes foram
demonstradas — como seria a associacdo da deteccdo do HPV 16 como
possivel causal e a integracdo do HPV DNA 16 — com a persisténcia e

progressao da NIC 2.
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Considerando que a infeccao pelo HPV 16 € um potencial fator de risco para
a progressao das lesbes precursoras do cancer do colo uterino, as sociedades
americanas chegaram ao consenso de que devem ser referidas para avaliacédo
colposcopica as mulheres com infec¢éo pelo HPV 16, mesmo sem leséao, porém

nao as que apresentarem infeccao por outros tipos de HPV (46).

Concluindo, a infeccdo por multiplos tipos de HPV é frequente nas
mulheres com diagndstico histologico de NIC 2, assim como a infecgdo por outros
tipos de HPV durante o seguimento de 12 meses. As NIC 2 associadas a
deteccdo do HPV 16 persistem ou progridem com maior frequéncia. As NIC 2
que progrediram para NIC 3 apresentaram o HPV DNA 16 na forma integrada

na admissdo ou em algum momento do seguimento.
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6. Conclusoes

Na admisséo, 41% dos casos de NIC 2 apresentaram infeccdo por multiplos
tipos HPV e durante o seguimento em 54% dos casos foram identificados
novos tipos de HPV. A aquisi¢do e a resolucdo de infeccdo pelo HPV séo

eventos frequentes.

As NIC 2 associadas a infeccdo pelo HPV 16 tém maior chance de persistir

ou progredir para NIC 3.

O HPV DNA 16 na forma integrada foi detectado em 25% dos casos e na
forma episomal em 75% dos casos na admissdo. No seguimento de 12
meses houve variacdo da forma integrada do HPV DNA 16 para forma

episomal e vice-versa.

As NIC 2 associadas a integracdo do HPV DNA 16 tém maior chance de

persistir ou progredir para NIC3.
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8. Anexos

8.1. Anexo 1 - Carta Convite as Pacientes

Temos a satisfacdo de informa-la que o Ambulatorio de Patologia do Trato Genital
Inferior do CAISM-UNICAMP, esta iniciando um estudo com o objetivo de verificar se
mulheres com diagndstico de NIC 1 (uma das lesBes precursoras do cancer do colo
uterino que ocorre principalmente em mulheres jovens) necessitariam de tratamento
imediato ou poderiam ser acompanhadas e receber tratamento apenas em situacdes

de persisténcia da leséo.

Este estudo esta baseado no fato de que a maioria destas lesdes regride
espontaneamente e apenas uma minoria das mulheres sem seguimento e tratamento

progrediriam.

Os resultados beneficiardo as mulheres que fazem prevencdo de céncer
(Papanicolaou), pois ajudara a equipe de saude a decidir pelo melhor tratamento para

essa lesBes que antecedem o cancer do colo uterino.

As informacdes relacionadas ao seu diagnéstico e tratamento realizados durante
o estudo no CAISM — UNICAMP serdo repassadas a equipe da unidade basica de

saude onde a senhora é regularmente atendida.

Para tal, a equipe que a atendeu no centro de salde podera encaminha-la, ao

“Ambulatorio de NIC 1” aos cuidados da Dra. Maria Gabriela ou Dr. Carlos André.
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Caso vocé NAO esteja gravida e ndo pretende ficar nos proximos 2 anos, vocé
poderd participar, marcando consulta no CAISM para o seu atendimento. O
agendamento de consulta podera ser feito pelo telefone 19-3788 9315, que ser&
efetuado pelo profissional do Centro de Saude no “Ambulatério de NIC 17, que funciona

as quintas-feiras das 13h30 as 18 horas.
Esperando contar com Vossa colaboracédo, subscrevemo-nos.

Respeitosamente,

LUIZ CARLOS ZEFERINO
Coordenador do Estudo
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8.2. Anexo 2 — Consentimento Livre e Esclarecido

O cancer do colo uterino é precedido em muitos anos por altera¢cdes que ainda
ndo sdo o cancer e que sdo completamente curaveis. Essas alteracdes sdo chamadas de
NIC 1, NIC 2 e NIC 3. Existe forte correlacdo entre estas alteracdes e o papilomavirus
humano (HPV).

Através da biopsia (retirada de pequeno pedaco) que foi efetuada no colo do seu
Gtero na primeira consulta, verificamos que vocé apresenta NIC 2. Essa alteracéo pode
desaparecer sem tratamento, pode permanecer como esta, mas em alguns casos podera

evoluir para NIC 3. Ambas as lesfes sao totalmente curaveis.

Neste estudo, as mulheres que apresentam este tipo de alteragdo poderdo receber
dois tipos de conduta. Poderdo ser acompanhadas pelo médico, que a cada 3 meses fara
colposcopia (olhar o colo do Utero com lente de aumento) e teste de Papanicolaou. Outra
possibilidade: a mulher podera ser submetida a retirada do colo onde esta localizada a
lesdo. A escolha da conduta a ser adotada sera por sorteio e ndo podera ser mudada.

O objetivo deste estudo € saber qual das duas condutas é a melhor. Sera verificado se
a NIC 2 ira desaparecer espontaneamente sem precisar de tratamento, se mantera

como tal ou se progredira para NIC 3.

Se vocé for sorteada para ser acompanhada e durante 0 acompanhamento a alteracdo
(NIC 2) piorar, ou se ap6s um ano de seguimento ndo houver desaparecimento da alteracéo,
vocé recebera o tratamento habitualmente realizado, mas que também ndo garante que a

lesdo nunca mais voltara. Apos a retirada vocé sera acompanhada a cada 3 meses.

Se concordar em participar, vocé respondera um questionario. Serd submetida a novo
exame ginecolégico para que possamos colher material para saber se vocé tem o HPV,
que talvez possa ser responsavel pela progressdo do NIC 2 para NIC 3. Todas as
anotacdes que serdo utilizadas na pesquisa serdo identificadas apenas por um nimero.

Todas as informacdes a seu respeito serdo confidenciais.

A sua participacao neste estudo é voluntaria e, se desejar, vocé podera retirar-se
a qualquer momento do estudo, sem prejuizo na qualidade do seu atendimento. Vocé
podera esclarecer qualquer duvida que tiver em relacdo a este estudo com o Dr. Luiz
Carlos Zeferino ou com a Dra. Samara Messias, através do telefone (19) 3788-9516

das 8 as 17 horas de segunda a sexta-feira.
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Serdo respeitadas as exigéncias do Codigo de Etica Médica para utilizacdo de
informacdo cientifica de dados de pacientes e respeitados os principios enunciados na
Declaragéo de Helsinque (2000), emendada em Edimburgo, Escécia, e na Resolucéo
196/96 do Conselho Nacional de Saude, Brasil.

Este termo de consentimento foi aprovado pelo Comité de Etica em Pesquisa da FCM
- Unicamp e qualquer reclamacao podera ser efetuada pelo telefone (19) 3788-8936.

Se vocé concordar em patrticipar do estudo, por favor, assine abaixo.

Assinatura da mulher

Assinatura e carimbo do médico

Campinas, de de
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8.3. Anexo 3 —Parecer do CEP

COMITE DE ETICA EM PESQUISA

Caixa Postal 6111, 13083-970 Campinas, SP

® (0_19) 3788-8936

FAX (0_19) 3788-8925

® www.fem.unicamp . br/pesquisa/ctica/index. html
B cep@fem.unicamp.br

CEP, 18/05/04.
(Grupo III)

PARECER PROJETO: N° 056/2004

I-IDENTIFICACAO:

PROJETO: “ESTUDO RANDOMIZADO DE TRATAMENTO IMEDIATO VERSUS
CONDUTA EXPECTANTE PARA PACIENTES COM NIC 2 COMPROVADA POR
BIOPSIA”

PESQUISADOR RESPONSAVEL: Ana Claudia B. Guedes

INSTITUICAO: CAISM/UNICAMP/Hospital e Maternidade Leonor Mendes de Barros
APRESENTACAO AO CEP: 04/02/2004

APRESENTAR RELATORIO EM: 18/05/05

IT - OBJETIVOS

Comparar a efetividade do tratamento imediato com cirurgia de alta fregiiéncia versus a
conduta expectante com controles periddicos para pacientes com NIC 2 e verificar a importancia
preditiva de alguns aspectos clinicos e moleculares na regressdo, persisténcia e progressao desta
lesdo.

111 - SUMARIO

Serdo estudadas 90 mulheres, com idade igual ou maior que 18 anos, apresentando exame
citolégico de rastreamento com diagnostico de células escamosas atipicas de significado
indeterminado ou lesdo intra-epitelial escamosa de baixo grau, diagnéstico histolégico de NIC 2.
lesio completamente visualizada a colposcopia. Serio submetidas ao exame clinico e
colposcopico, como procedimento de rotina do servigo de patologia cervical, a biopsia de colo
uterino das areas representando maior gravidade. Sera colhido material para pesquisa de HPV.
Uma vez participando do estudo, de modo randomizado, sera submetida ou ndo ao tratamento
cirirgico ablativo imediato ambulatorial. Todas as mulheres serdo seguidas ambulatorialmente
trimestralmente durante 1 ano, sendo realizada biopsia dirigida do colo uterino nas pacientes nio
submetidas a cirurgia. Se houver progressdo da lesdo as pacientes serdo submetidas ao
tratamento cirargico.

IV - COMENTARIOS DOS RELATORES
O estudo esta descrito adequadamente e destina-se a avaliar a necessidade do tratamento

ativo para NIC 2, pois alguns estudos demonstraram regressdo espontanea da lesdo em até 54%
dos casos. A escolha de qualquer das opgdes ndo oferece risco a satide das mulheres pois serdo

-1-
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acompanhadas trimestralmente. Trata-se de pesquisa que iria ser realizada em conjunto e foi
aprovada pelo Comité de Etica em Pesquisa do Hospital e Maternidade Leonor Mendes de
Barros, Secretaria de Saide do Estado de Sdo Paulo. O Termo de Consentimento atende as
especificagdes.

V - PARECER DO CEP

O Comité de Etica em Pesquisa da Faculdade de Ciéncias Médicas da UNICAMP, apos
acatar os pareceres dos membros-relatores previamente designados para o presente caso e
atendendo todos os dispositivos das Resolugdes 196/96 e complementares, bem como ter
aprovado o Termo do Consentimento Livre e Esclarecido, assim como todos os anexos incluidos
na Pesquisa, resolve aprovar sem restri¢des o Protocolo de Pesquisa supracitado.

O conteado e as conclusdes aqui apresentados sdo de responsabilidade exclusiva do
CEP/FCM/UNICAMP e ndo representam a opinido da Universidade Estadual de Campinas nem
a comprometem.

VI - INFORMACOES COMPLEMENTARES

O sujeito da pesquisa tem a liberdade de recusar-se a participar ou de retirar seu
consentimento em qualquer fase da pesquisa, sem penalizagdo alguma e sem prejuizo ao seu
cuidado (Res. CNS 196/96 — Item IV.1.f) e deve receber uma copia do Termo de Consentimento
Livre e Esclarecido, na integra, por ele assinado (Item IV.2.d).

Pesquisador deve desenvolver a pesquisa conforme delineada no protocolo aprovado e
descontinuar o estudo somente apds analise das razdes da descontinuidade pelo CEP que o
aprovou (Res. CNS Item III.1.z), exceto quando perceber risco ou dano ndo previsto ao sujeito
participante ou quando constatar a superioridade do regime oferecido a um dos grupos de
pesquisa (Item V.3.).

O CEP deve ser informado de todos os efeitos adversos ou fatos relevantes que alterem o
curso normal do estudo (Res. CNS Item V.4.). E papel do pesquisador assegurar medidas
imediatas adequadas frente a evento adverso grave ocorrido (mesmo que tenha sido em outro
centro) e enviar notificagdo ao CEP e a Agéncia Nacional de Vigilancia Sanitaria — ANVISA —
junto com seu posicionamento.

Eventuais modificagdes ou emendas ao protocolo devem ser apresentadas ao CEP de
forma clara e sucinta, identificando a parte do protocolo a ser modificada e suas justificativas.
Em caso de projeto do Grupo I ou II apresentados anteriormente a ANVISA, o pesquisador ou
patrocinador deve envia-las também a mesma junto com o parecer aprovatorio do CEP, para
serem juntadas ao protocolo inicial (Res. 251/97, Item I11.2.e)

Relatérios parciais e final devem ser apresentados ao CEP, de acordo com os prazos
estabelecidos na Resolugdo CNS-MS 196/96.

VII - DATA DA REUNIAO
Homologado na V Reunido Ordinaria do CEP/FCM, em 18 de maio de 2004.
et .
Profa. DralCarmen Silvia Bertuzzo

PRESIDENTE DO COMITE DE ETICA EM PESQUISA
FCM / UNICAMP

o
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