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Resumo

Obijetivo: Avaliar a relagdo da expressdo do p53 e do p16™*® em diferentes
graus de neoplasia intra-epitelial cervical (NIC) e suas possiveis relacées com a
recidiva/persisténcia da NIC apds conizagao diatérmica e a infecgao persistente
de papilomavirus humano (HPV) de alto risco oncogénico. Sujeitos e métodos:
Este foi um estudo de coorte, com analise intermediaria em corte transversal,
para o qual foram selecionadas mulheres submetidas a conizagao diatérmica no
periodo de fevereiro de 2001 a abril de 2004. Os resultados deste estudo sao
apresentados em dois artigos: o primeiro consiste em corte transversal incluindo
125 espécimes cirurgicos de mulheres submetidas a conizacdo diatérmica.

Foram avaliadas a expressao do p53 e do p16™K*

em diferentes graus de NIC
e sua relacdo com a infeccao pelo HPV de alto risco oncogénico realizado
através da Captura de Hibridos 2 (CH2). No segundo artigo, com analise
longitudinal foram incluidas 104 mulheres com NIC 2 ou 3, seguidas por até 24
meses apds conizagdo diatérmica. Foram avaliadas a expressao de p16™“2 e
p53 como fatores préditivos de persisténcia/recidiva de NIC e a sua relacao

com a infeccao persistente por HPV de alto risco oncogénico apds o conizacao

cervical diatérmica. Resultados: No primeiro artigo foram incluidos 21 casos de
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cervicites/NIC1, 17 NIC2 e 87 NIC3. Noventa e nove (79,2%) casos foram
positivos para p16™K*? (> 5% do epitélio corado), significativamente maior em
lesbes de alto grau (p< 0.001). A expressao do p53 nao variou de acordo com o
grau histolégico. Ndo houve correlacdo entre a expressdo da p16™<*@ e a

6Nk n30 teve

deteccdo do HPV de alto risco oncogénico. A expressao do p1
relacdo com a do p53. No segundo artigo, 104 mulheres com NIC 2 ou 3 foram
acompanhadas por 24 meses, e detectou-se 12 casos de recidiva/persisténcia de
NIC, sendo 8 nos primeiros 6 meses. Entre as mulheres com recidiva/persisténcia

de NIC, 9 (75%) apresentaram presisténcia do HPV de alto risco oncogénico. A

INK4a

expressao da p16 foi moderada/forte em 96 casos (92%) e mais de 50%

dos nucleos estavam corados para p53 em 80 (78%). A analise prospectiva nao

detectou diferenca significativa na recidiva/persisténcia da NIC durante o follow

INK4a

up com segundo a expressao do p16 ou do p53. Nenhum dos parametros

estudados teve relacdo com a infeccdo persistente pelo HPV. Conclusodes:
este estudo estd em concordancia com o conhecimento atual e mostra uma
associacdo da positividade para p16™¢*® com a severidade da lesdo cervical,
embora esta proteina ndo esteja associada com a deteccdo de HPV de alto
risco oncogénico pela CH2. Nao houve correlagdo entre a expressao de p53 e a
positividade para HPV nem houve associacdo da expressdo do p53 com a do

p16™¢“2 A analise prospectiva ndo mostrou correlagdo entre a expressao do p

16 ™42 ¢ do p53 e a recorréncia/persisténcia da NIC ou persisténcia do HPV de

alto risco oncogénico no seguimento de mulheres com NIC 2 ou 3 tratadas com

conizacéao diatérmica.
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Summary

Obijective: to concurrently investigate the immunoexpression of p53 and p16'™<*4
in different grades of cervical intra-epithelial neoplasia (CIN) and their relation
with the persistence/ recurrence of CIN and persistent infection by high-risk
Human Papillomavirus (hr-HPV) after electrosurgical cervical conization.
Subject and methods: a series of 125 women subjected to electrosurgical
conization was selected for this cross-sectional and cohort study. Enrollment
was carried out between February 2001 and April 2004. The results of this study
are presented in two articles: the first one consists of a cross-sectional analisys,
including 125 surgical specimens of women who underwent diathermic
conization. Expression of p53 and p16™<*¢ were evaluated in different grades of
CIN and their relation with hr-HPV infection was evaluated with HC2. The
second article is a longitudinal analysis on 104 women with CIN 2 and 3,
followed up for 24 months after electrosurgical cervical conization. Expression of
p16™¢“2 and p53 were tested as predictive markers of persistent/recurrent CIN
and persistent infection by hr-HPV during follow up after electrosurgical cervical
conization. Results: in the first series, 21 cases of CIN1, 17 CIN2 and 87 CIN3

were included. Ninety-nine (79.2%) cases stained moderate/strongly to p16™<%3,
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significantly higher in high-grade CIN (p< 0.001). p53 expression did not relate

6INK4a

with the grade of CIN and there was no relation between p1 expression

and hr-HPV detection. Expression p16™*? and p53 were not correlated. In the
second article, 104 women with CIN 2 or 3 were followed up for 24 months, and 12
(11%) persistent/recurrent CIN were observed, eight of them during the first 6 months

follow-up. Among women with persistent/recurrent CIN, 9 (75%) presented

INK4a

persistent hr-HPV detection. p16 expression was moderate/strong in 96

cases (92%) and p53 stained in more than 50% of the nuclei in 80 (77%). The

INK4a

expression of p16 or p53 was not associated with persistent/recurrent CIN

during follow-up. None of the studied parameters correlated with persistent hr-

HPV detection. Conclusion: these results showed a strong association between

INK4:
6 a

p1 expression and grade of CIN, although this protein was not associated

with hr-HPV detection by HC2. There was no relation between p53 and hr-HPV

6INK4a INK4a

detection or p1 expression. Prospective analysis showed that p16 and

p53 expression was not related with persistent/recurrent CIN or persistent hr-

HPV detection during follow-up of women conservatively treated for CIN 2 or 3.
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1. Introducao

O cancer de colo do utero é o segundo mais comum entre mulheres no
mundo sendo responsavel, anualmente, por cerca de 470 mil casos novos e pelo
Obito de, aproximadamente, 230 mil mulheres. Quase 80% dos casos novos
ocorrem em paises em desenvolvimento onde, em algumas regides, € o cancer

mais comum entre as mulheres (Parkin et al., 2001; INCA, 2006).

Diferentemente dos outros canceres, o cancer cervical €, em principio, uma
doenca previnivel, ja que se trata de uma patologia com longo periodo de lesbes
precursoras precedendo a neoplasia invasora. O potencial preventivo é ainda mais
significativo quando se consideram os conhecimentos adquiridos no século XX em
relacéo ao diagnéstico e tratamento da neoplasia intra-epitelial cervical (NIC) (Mufoz
et al., 2003). Assim, o cancer do colo uterino torna-se a neoplasia maligna com a
possibilidade de prevencao potencialmente mais eficaz, dentre as diversas formas

de intervencado no combate as multiplas manifestacdes desta doenca.

A implantacdo de um sistema de rastreamento baseado, principalmente, na

aplicacao sistematica da colpocitologia oncolégica (CO) associada ou nao a testes
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de detec¢do do papilomavirus humano (HPV), levou a uma queda da incidéncia
e mortalidade do cancer de colo em alguns paises as custas do diagnéstico de

suas lesdes precursoras (Denny, 2005).

Graduadas em NIC1, NIC2 ou NICS, conforme a propor¢éao da espessura
do epitélio acometido por células neoplasicas, apresentam diferentes riscos de
evolugao para neoplasia invasora. Apenas 9% das mulheres com NIC1 evoluem
para NIC2 ou NIC3 e menos de 1% delas tém evolucao para cancer. Por outro
lado, 22% das mulheres com NIC2 podem evoluir para NIC3, e 5% daquelas

com NIC3 para carcinoma invasor (Ostor, 1993).

A técnica mais empregada para tratamento das NIC, principalmente as
consideradas de alto grau a NIC2 e NIC3, é a conizacao com bisturi frio ou com
alca diatérmica. Embora a conizagdo com bisturi tenha sido largamente empregada
até o final da década de 1980, rapidamente a técnica com alga diatérmica ganhou
espaco e confiabilidade, tornando-se o método de eleicdo. Como principais
vantagens, a conizacdo diatérmica pode ser realizada em nivel ambulatorial € com
anestesia local, enquanto a conizagdo com bisturi a frio s6 pode ser realizada em
centro cirdrgico e com bloqueio espinhal ou anestesia geral. Realizadas com técnica
apropriada e com pessoal bem treinado, as taxas de cura sdo semelhantes para

ambas as técnicas (Duggan et al., 1999, Mathevet et al., 2003).

Embora a conizacdo seja um tratamento simples e eficaz, as recidivas e
doenca residual pés-cone sao freqlientes. Apds o tratamento da NIC3 por conizagao

a frio, com alga ou a laser, as taxas de doencga residual ou recidiva variam de
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5% a 25%. Alguns autores referem doenca residual em até 30% dos espécimes
de histerectomia realizadas apds conizacao (Flannelly et al., 2001, Lin et al.,
2001; Park et al., 2007). Embora a doenga possa estar curada mesmo nos casos
com margens do espécime de conizagdo comprometidas por neoplasia, mulheres
com remogao completa da NIC também tém chances de recidivas (Paraskevaidis et
al., 2003). Assim, os protocolos de seguimento, geralmente, consistem em consultas
semestrais, por dois ou trés anos, com exame ginecoldgico, colposcopia e coleta de
CO. Entretanto, é importante considerar que a CO pode ser normal mesmo em
casos onde ha confirmacgéao histolégica de recidiva, o que torna necessario encontrar
métodos mais sensiveis para acompanhar mulheres tratadas pela conizagao

(Flannelly et al., 2001; Tangtrakul et al., 2002; Sarian et al., 2004a).

Com o advento de técnicas bio-moleculares que permitiram a identificagao
do HPV, varios estudos estabeleceram papel causal para este virus na evolucao da
NIC (Wacholder, 2003). O papel da deteccao viral nos programas de rastreamento
tem sido objeto de muitos estudos e é hoje considerado um método adequado
para deteccao da NIC, quando associado a citologia (Syrjanen et al., 2005; Sarian
et al., 2005; Braganca et al., 2005; Longatto-Filho et al., 2006; Gontijo et al., 2007;

Koliopoulos et al., 2007).

Crescente interesse vem sendo dirigido a possivel contribuicdo que a
deteccao do HPV possa ter no seguimento de mulheres tratadas da NIC. De fato,
a permanéncia ou recorréncia da NIC acontece em mulheres com infeccoes
persistentes apds o tratamento e recentemente tem se avaliado o papel dos testes

de HPV para selecionar mulheres com maior risco de doenca residual ou recidiva,
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independentemente do estado das margens do cone (Nagai et al., 2000; Nobbenhuis

et al., 2001; Sarian et al., 2004b, 2005; Bae et al., 2007; Park et al., 2007).

Zielinski et al. (2004) realizaram um estudo de meta-andlise para comparar a
acuracia dos testes de HPV e da CO e a presenca de doenca nas margens do
cone na predicdo de doenca residual ou recorrente pos-cone. Compilaram os
resultados de 11 casuisticas e observaram que a sensibilidade da combinacéo do
teste de HPV e das margens livres foi de 97% (95% IC 90-99%), semelhante
aquela do teste de HPV associado ao resultado da CO pés-tratamento, que foi

de 96% (95% IC 89-99%).

A especificidade da deteccado do HPV de alto risco combinado com a CO
foi de 81% (95% IC 77-84%%), significativamente melhor que o teste de HPV
combinado com a presenca de doenca nas margens do cone, 54% (95% IC 47—
61%). Neste mesmo estudo, os autores verificaram que o valor preditivo negativo da
citologia foi de 93% (95% IC 90-95%), dos testes de HPV para virus de alto risco foi
de 98% (95%IC 97-99%) e do estado das margens do cone foi de 91% (95% IC
87-94%). Nessa meta-andlise quando comparados a combinag¢ao de testes, CO
com resultado negativo e margens livres ofereceram um valor preditivo negativo de
92% (IC 85-96%), enquanto a combinag¢ao de CO e testes de HPV negativos de
99% (IC 98—100%) ou ainda teste de HPV e margens livres 99% (IC 95-100%).
Zielinski et al. (2004) concluiram que a combinacao do testes de HPV com a

CO é a melhor para seguimento de mulheres ap6s conizacao por NIC3.
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Para que o HPV exerca seu efeito nas células da cérvice uterina, seus
oncogenes devem afetar elementos do ciclo de divisdo celular que culmina na
mitose, fase em que ocorre a divisdo do material celular e a biparticdo da célula.
(Alberts et al., 1994; Queiroz et al., 2006a). Os mecanismos moleculares detalhados
que explicam os potenciais oncogenicos dos diferentes tipos de HPV tém
emergido somente recentemente. Estudos vém sugerindo que a integracdo do
acido desoxirribonucléico (DNA) do HPV (DNA-HPV) aos cromossomos humanos
leva a perda de regulacdo do ciclo celular e a expressdao de oncogenes virais,
aumentando acentuadamente a proliferacdo das células e tornando muito mais
freqlente a progressdo da NIC para categorias mais graves ou para cancer

(Wentzensen et al., 2004; Baak et al., 2006).

E provavel que a diferenca do potencial oncogénico dos diversos tipos
virais esteja ligada, pelo menos em parte, com a expressao de dois oncogenes
importantes, E6 e E7, o que ocorre frequentemente em células neoplasicas
HPV-positivas, sendo considerada imperativa para iniciar e manter o fenétipo
maligno celular (Syrjanen e Syrjanen, 1999; Wentzensen et al., 2004). Os oncogenes
do HPV atuam em duas etapas distintas do ciclo celular: na regulagdo da entrada

da célula em apoptose e no controle da passagem da fase G1 para S.

O oncogene E6 de HPV se liga a fosfoproteina nuclear p53 que é codificada
pelo gene localizado no cromossoma 17p tendo atividade na supressao tumoral.
Mutacdes neste gene tém sido descritas em uma grande variedade de carcinomas de

diferentes 6rgaos como mama, pulmao, figado, célon e pele, sendo sua expressao
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relacionada com um pior prognédstico nos tumores de mama e pulméo. (Levine et

al., 1991; Hollstein et al., 1991; Rotter & Prokocimer, 1991).

A expressdo do p53 na evolugcdo do carcinoma cervical tem sido muito
estudada assim como sua associagdo com outros fatores carcinogénicos como o
HPV sendo Scheffner et al. (1991) os pioneiros em demonstrar a ligacdo do
oncogene E6 do HPV 16 e18 a proteina p53. O oncogene E6 atua ligando-se a
proteina p53, degradando-a. A p53 é fosforilada, tornando-se ativa, em situacoes
onde ha dano ao DNA. A p53 ativada atua como fator de transcricao para a
proteina inibidora de ciclinas dependentes de quinase 1A, também chamada p21,
responsavel pela inativagcdo de enzimas (ciclinas) envolvidas na replicacao do DNA
e proliferacéo celular. A p53 fosforilada também atua ativando outras enzimas que
conduzem ao processo de morte celular programada, ou apoptose. Desta forma, o
oncogene viral E6, ao se ligar e degradar a p53, impede a transcricdo de p21, que
inibiria a passagem da célula de G1 para S, ao mesmo tempo em que impede a

morte de células com DNA alterado (Baak et al., 2006).

Diversos estudos falharam em demonstrar diferentes escores da
imunorreatividade do p53 em espécimes HPV-positivas e negativas de NIC e de
cancer cervical. Uma as hipo6teses levantadas, leva em conta a mutacao do p53. O
gene mutado teria maior meia-vida do que o p53 selvagem, levando ao seu
acumulo no nucleo celular e sua conseqglente deteccao imunohistoquimica em
células neoplasicas. Por outro lado, a inativacao do p53 pelo oncogene E6 do HPV
de alto risco levaria a uma baixa expressao deste marcador em células neoplasicas

infectadas pelo HPV. Este padrao de reatividade levaria a resultados contraditorios,
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adicionando controvérsias ao debate sobre a funcdo do p53 na neoplasia de
colo uterino. Os resultados dos estudos clinicos sao conflitantes também, com
relacdo da expressao p53 com a progressao de NIC (Finlay et al., 1988; Bosari

et al., 1993; Vassallo et al., 2000; Queiroz et al., 2006a).

Outro passo importante para a perda da regulagéo do ciclo celular € a agao
do oncogene viral E7 que se liga ao gene do retinoblastoma, ou proteina do
retinoblastoma (pRb), inativando-a. A pRb tem papel fundamental na manutencao
da célula em G1, exercendo sua funcao por formar complexos estaveis com o fator
de transcricao E2F. O E2F, quando livre, ativa diversas quinases dependentes de
ciclinas, desencadeando o processo de replicacdo do DNA. A pRb também atua
sobre o inibidor de ciclina dependente de quinase (CDK) 2 A, chamado
abreviadamente de p16™*2, e sobre o inibidor de ciclina dependente de quinase 1
B, ou p27, os quais sdo importantes moduladores da parada do ciclo celular em
G1. O p16™“@ ¢ parte integral da via do pRb, atuando conjuntamente com este

no blogueio do ciclo celular por inativagdo das CDKs. Sabe-se que o p16™*2 e

0
p27 nao podem exercer suas fungdes na auséncia de pRb, liberando a célula para
a replicacado. Em sintese, o oncogene viral E7 atua reduzindo as concentragoes de

pRb e, por conseguinte alterando a expressdo do p16™K+

e do p27, acarretando o
aumento de concentracdo de ciclinas dependentes de quinases que, em pleno
funcionamento, permitem a entrada e manutencao da célula na fase S (Baak et al.,

2006, Kalof & Cooper, 2006).

A proteina p16™K* & codificada no gene 9p21 que também codifica

outras proteinas supressoras tumorais: a p14 (ARF) e a p15™K* (p15), O
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padrdo da expressdo p16™ * no tecido humano varia com idade; na infancia, a
expressao essencialmente € confinada ao timo e na idade adulta é expressa no
endomeétrio proliferativo, nos ductos mamarios, em células do antro gastrico, no
epitélio escamoso esofdgico, nas glandulas salivares, e em algumas células

neuroendocrinas (Nielsen et al., 1999).

A alta freqiiéncia das delecdes de p16 em linhagens tumorais sugeriu um
papel importante do p16 na carcinogénese. Este achado surgiu quando houve uma

documentacéo clinica da inativagdo do p16™K*

nos pacientes melanoma familiar
(Soufir & Basset-Seguin, 2001; Sharpless et al., 2003). Ap6s este achado, a
expressdo do p16™“ também foi relatada outros tipos tumorais. A positividade
difusa do p16™*® foi descrita em dermatofibrosarcoma, adenocarcinoma gastrico,
linfomas de Hodgkin e ndo-Hodgkin, tumores neuroendocrinos pulmonares, incluindo
os carcinoides, tumores de grandes células, carcinoma de pequenas células e

tumores pulmonares escamosos e adenocarcinomas (Rocco et al., 1998; Rocco

& Sidransky, 2001; Beasley et al., 2003).

Entretanto, as principais aplicagées diagndsticas do teste de imunohistoquimica
para p16™¢*2 estao no campo da patologia ginecoldgica. A expressao da p16™“@ foi
investigada mais extensamente na patologia cervical, embora estejam surgindo
novas aplicagbes deste marcador em varias localizacdes do trato genital feminino.

No epitélio cervical normal a expressdo do p16™K+

esta ausente ou, em alguns
casos, é positiva focalmente, padrao nao alterado nas cervicites e metaplasia
escamosa do epitélio (Kalof et al., 2005). Na NIC a expressdo da p16™<* esta

presente na maioria dos casos geralmente restrita ao terco basal do epitélio,
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embora a porcentagem de positividade varie muito na literatura (Agoff et al.,

6'NK4 em células cervicais é

2003; Dray et al., 2005). A superexpressao da pf
interpretada normalmente como um marcador da integragcdo do gendétipo de

HPV de alto risco (O' Neill & McCluggage, 2006; Kalof & Cooper, 2006).

Na NIC1, uma alta expressao da p16™<*® tem sido considerada como fator de
risco para a progressao da doenca visto que este marcador € um indicador indireto
da inclusdo do HPV de alto risco na célula hospedeira. E possivel que a expressio

6™2 nossa ser utilizada como método de triagem dos casos de NICT,

do p1
pois aqueles com maior expressdo da p16™“? estariam associadas 4 integragéo
do HPV de alto risco oncogénico e deveriam ter seguimento mais rigoroso (O' Neill

& McCluggage, 2006).

O p16™K*@ também ja vem sendo utilizado na prética clinica para diferenciar a
metaplasia imatura atipica do epitélio escamoso da NIC. Nas NIC de alto grau,

6™%42 em dois tercos ou mais do epitélio é freqiiente, sendo

a expresséao do pf
um indicador seguro da gravidade da lesdo. Sua utilizacdo na pratica clinica tem
sido utilizada na reducao da variagao inter-observador no diagnostico das NIC,
principalmente na localizagao de lesdes focais e no epitélio atréfico. Ha também

trabalhos mostrando sua utilizagdo na avaliacdo das margens poés-tratamento

excisional das NIC (McCluggage et al., 1996; Klaes et al., 2002).

Este estudo visa investigar a hipotese que a expressdao do p53 e do

6|NK4a

p1 em espécimes de diferentes graus de NIC. A avaliagdo simultanea

destes marcadores pode fornecer informacdes adicionais nos mecanismos
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moleculares do desenvolvimento de NIC e a ajudar para compreender as
influéncias reciprocas da alteragcédo do ciclo celular relacionados a infec¢ao pelo
HPV. O estudo de marcadores moleculares em lesdes escamosas pré-invasoras
do colo do utero, cuja expressao possa estar afetada através infeccao pelo HPV,
trard informacdes relevantes para o entendimento do comportamento clinico da
gravidade da NIC e sua recidiva apds a conizacao diatérmica. Os conhecimentos
atuais a respeito dos fatores que levam a recidiva da NIC sdo insuficientes, o que
torna necessaria a aquisicao de informacdes para melhor determinar o risco de

recidiva entre mulheres com infecgdo persistente pelo HPV.

Estudos clinicos sugerem que existe uma relagdo entre o p16'NK%a g o p53

e a persisténcia e progressdo da NIC. Embora a expressdo do p16Nk4 gsteja
associada a progressdao da NIC 1 para NIC 3, resultados conflituosos sao
encontrados na expressao do p53 em amostras de NIC e carcinoma escamoso
de colo (Klaes et al., 2001, Murphy et al., 2005). Neste estudo sera avaliada a
imuno expressao da p16NK4a e do p53 em relagéo a gravidade da leséo cervical
assim como sua relagdo com a persisténcia/recidiva da NIC e infecgdo pelo

HPV, apds conizacao cervical.
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2. Objetivos

2.1. Objetivo Geral

6'NK4a am diferentes

Avaliar a relacédo entre a expressao do p53 e do p1
graus de NIC e sua relacdo com a recidiva/persisténcia da NIC e infeccao

persistente por HPV de alto risco oncogénico ap6s conizagao diatérmica.

2.2. Objetivos Especificos

= Artigo1: Avaliar a expressdo do p53 e do p16™**® em diferentes graus

de NIC e sua relagao com a deteccao de HPV de alto risco oncogénico.

= Artigo 2: Avaliar a expressdo de p16MK*

e p53 como marcadores de
recidiva de NIC e a sua relagdo com a infecgdo persistente por HPV

apds a conizacao cervical.
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ABSTRACT

Objective: To investigate the expression of p53 and pl16™<*

in cervical intraepithelial
neoplasia (CIN) and their relation with disease severity and high-risk Human
papillomavirus (hr-HPV) status. Subjects and methods: A series of 125 women with
previous positive Pap smear was selected for this cross-sectional study. All patients
underwent gynecological examination, including colposcopy. Specimens for Pap smears,
Hybrid Capture 2 (HC2) test and pathological analysis were obtained. After evaluation
of CIN grade, immunohistochemical detection of proteins p53 and pl6 ™5** was
performed on paraffin embedded sections. The extent of immunoexpression of both
proteins was analyzed in relation to CIN grade and hr-HPV status. Results: CIN was
graded as 1 in 21 cases, 2 in 17, and 3 in 87 specimens. p16™~* positivity (at least 5%
of epithelial cells stained) was found in 99/125 cases (79.2%), and was significantly
higher in high-grade lesions as compared to low-grade CIN (p< 0.001). The expression
of p53 did not differ across histological strata. Neither protein expression of pl6™~*,
nor of p53 correlated with HR-HPV status. Expression of p16™~** was not related with
that of p53. Conclusion: Our study gives further support to previous findings of strong

sl INK4
association of p16~

immunostaining with severity of epithelial atypia, but this protein
may not be considered a predictor of hr-HPV status determined with HC2. By contrast,

immunoexpression of p53 was related to neither CIN grade nor to hr-HPV status.
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INTRODUCTION

The TP53 gene, present in chromosome 17p, is a major constituent of the cell-
cycle control system. Mutation of this gene leads to inactivation of the suppressor
activity of p53, which, in turn, disrupts the mechanisms of DNA repair, induction of
apoptosis and regulation of the cell growth"?. The role played by the inactivation of
pS3 in the carcinogenesis of cervical cancer has been well documented. According to
some studies, E6 oncogene of high-risk human papillomavirus (hr-HPV) enhances
degradation of p53, what seems to be required for maintenance of proliferative
phenotype of cervical carcinoma cells®*. However, other reports failed to demonstrate
different immunoreactivity scores of p53 in HPV-positive and -negative cervical
intraepithelial neoplasia (CIN) and cancer specimens, adding controversy to the
debate®®. In addition, clinical studies report conflicting results on the relationship
between expression of p53 and progression of CIN ¥

The effect exerted by HR-HPV infection on the regulation of the cell cycle seems
to vary from case to case and is dependent on host and viral factors. It has been
unequivocally established that development of CIN does not occur if HPV infection is
absent but, conversely, only a minority of HPV infected women will develop the disease
@10 516™* has been demonstrated as a surrogate marker of hr-HPV, and the over
expression of this protein in cervical cells is usually interpreted as a marker of the integration

of hr-HPV genotype. p16™<*

is involved in a negative feedback pathway with the Rb protein,
which, in turn, is inactivated by the E7 oncogene of hr-HPV. The E6 and E7 pathways
intersect at the point where inhibition of pRb by E7 is further enhanced by inactivation of p53
by E6. The combined reduction of both proteins leads to the shift from phase GI1 to S of the

cell cycle, resulting in cell proliferation. This oversimplified description is not intended to be a
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full review of all other known mechanisms in cervical carcinogenesis. There must be

additional still unknown interactions between the E6 and E7 pathways, which might account

6INK4a (11,12,13,14)

for the divergent patterns of expression of pS3 and p1 among studies

The main purpose of the present study was to concurrently investigate the

6™ * in CIN specimens of different grades. Until now, the

immunoexpression of pS3 and pl
relations between these two proteins in cervical carcinogenesis have not been sufficiently

understood, and previous results are scattered and conflicting.

MATERIALS AND METHODS

Selection of the women and examination workup

A series of 125 women, treated at the Colposcopy Clinic of the Medical School
Hospital of Universidade Estadual de Campinas (Unicamp), Campinas, Brazil, was selected
for this cross-sectional study. These patients had been diagnosed as presenting
cytological abnormalities in referral Pap smears from February 2001 to April 2004. All
patients were subjected to an interview addressing clinical and socio-demographic
concerns, and to a thorough pelvic examination, including colposcopy. New cervical
samples for Pap smears and for Hybrid Capture II (HC2) were obtained immediately
before performing biopsy or electrosurgical conization. The Committee for Ethics in
Medical Research of the institution approved the present study. All patients signed an

informed consent form, stating their agreement to participate of the study.

Cytological diagnosis
Cervical smears were collected immediately before conization, fixed in alcohol

and sent to our Cytopathology Laboratory. Smears were stained according to the
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Papanicolaou technique, evaluated using the 2001 Bethesda System Terminology and
classified as atypical squamous cell (ASC), low squamous intra-epithelial lesion (LSIL),

high squamous intra-epithelial lesion (HSIL) .

Hybrid Capture 2°

The storage of specimens and all reagents, as well as test procedures were done
according to the manufacturer’s instructions (Digene Diagnostics Inc., USA). Specimens
for HC2 were tested for probe B (high-risk HPVs: types 16, 18, 31, 33, 35, 39, 45, 51,
52, 56, 58, 59 and 68) "%, and classified as positive when the relative light unit ratio
(RLU) was 1 pg/ml or greater [index resulting from the ratio between RLU of the

specimen/mean RLU of two positive controls (PC)-HC].

Histopathology

Biopsies and treatment of cervical lesions (electrosurgical conization) were
preferentially accomplished during the same procedure. Tissue samples were fixed in
10% phosphate-buffered formalin, embedded in paraffin and stained with hematoxylin
and eosin (HE) for morphological diagnosis. Pathological criteria were in accordance to

the World Health Organization, grading CIN in three degrees " .

Immunohistochemistry (IHC)

IHC reactions were performed on Sum sections obtained from the paraffin
embedded tissue blocks. Sections were transferred to silanized slides, deparaffinized in
xylene and hydrated in ethanol and phosphate-buffered saline (PBS; pH 7.4). Antigen
retrieval was performed after endogenous peroxidase blocking with 3% H,0O, in a

steamer at 90° C for 30 min. The slides were then incubated for 30 minutes in a humid
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chamber at 37°C with the antibodies: anti-pS3 (clone DO-7; diluted 1 in 100;
Dakicytomation, Copenhagen, Denmark) and anti-p16 (clone-NCC-RAs-001; diluted 1
in 20; Novocastra, Newcastle, UK). Specific binding of primary antibodies were
detected by the Envision® system (Dakicytomation) for p53 (30 minutes at room
temperature; and by the Novolink® system for pl6 (Novocastra). Labelling was
visualized with 3,3’-diaminobenzidine (D-5637; Sigma, St. Luis, MO, USA) added to
H,0, 3% in phosphate-buffered saline (pH 7.6). Counterstaining was made with
Mayer’s hematoxylin and mounted permanently with Entellan® (Merck, Darmstadt,
Germany). Positive controls consisted of tissues with previous immunoreactivity for
each marker. Negative controls consisted of the same tissues used as positive controls,

where the primary antibodies were omitted.

Assessment of immunostaining

Reading of immunostaining slides was performed by one investigator, who was
uninformed of the morphological diagnoses and of HPV status. Digitalized photographs
of high-power fields (400x) were taken from areas showing the most intense
immunoreaction (hot-spots) with a Nikon COOLPIX Camera 995. Images were
transferred to personal-computer-based software for histological analyses (Imagelab®
2000).

Immunostaining for pl6™<**

was semi-quantified as negative/focal when less
than 5% of cells were positive, moderate/strong when 5-100% were positive in a
nuclear and cytoplasmic pattern. For p53, the percentage of cells with nuclear staining

was assessed. The semi-quantitative analysis of pl6™ " was preferred because it

facilitated statistical analysis without loss of information, given the fact that nuclear-
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cytoplasmic staining might be hard to define in a precise manner. By contrast, the
nuclear pattern of p53 staining allows precise counts of the nuclei stained, which

obviates the need for semi-quantification.

Statistical analysis

Data were recorded in digital spreadsheets (Open Office 2.0®) and analyzed
using the R environment for statistical computing"®. All statistical calculations were set
to 95% confidence intervals and significance levels of 5%. Chi-square for trends was
used to assess the expression of pl6™~* across histological strata and the Kruskall-Wallis
test was used to evaluate the expression of p53 in the different degrees of CIN. A linear
regression model was fit to assess the expression of p16™~* in relation to HR-HPV status and

to the expression of p53.

RESULTS

Patients’ age ranged from 21 to 59 years (mean 31 years). Cytological diagnoses
that motivated referral were 113 (90%) HSIL and 12 (10%) persistent LSIL. After
examination in our clinic, all cytological diagnoses were confirmed. Morphological
analysis rendered 21 cases of CIN 1 (16.8%), 17 of CIN 2 (13.6%) and 87 CIN 3
(69.6%). HC2 was positive for HR-HPV in 112 out of 125 cases (89.6%) and negative in
13 (10.4%) (data not shown).

Most lesions stained moderate/strong for pl6™<* (99/125; 79.2%). Among the
low-grade epithelial lesions, a high proportion expressed negative/focal expression of pl6
(69%), whereas only 3% showed moderate/strong expression. Conversely, the percentage of

CIN 3 in the group of negative/focal expression of pl6™~* was substantially lower compared
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to that found in lesions staining moderate/strong p16™~* (23% versus 82%; p<0.001). The
mean percentage of cells expressing p53 was around 65%, with no difference across
histological strata (p=0.17). Expression of both p16™<* and p53 did not correlate with HR-
HPYV status, as shown in Table 1.

Multivariate analysis, taking into account both CIN grade and hr-HPV status, did not
6INK4a

disclose any significant difference in p53 staining in relation to the expression of pl

(Table 2).

DISCUSSION

Our results, derived from the largest number of cases in the recent literature
addressing the subject, support the view that the patterns of expression of proteins p16™*
and p53 are a result of independent pathways of carcinogenesis. The variable expression of
p16™ % and p53 are related the integration of hr-HPV E7 and E6, respectively, and the
present results, in addition to what was already known on the subject, suggest that these
carcinogenic mechanisms may be independent from each other.

Previous reports have demonstrated unexpected patterns of pl6™~** and p53 protein
expression, in conflict with the actions postulated for these two gene products ****V. A
reasonable explanation for this unexpected behavior may be the interaction between p53 and

pRb (and, as consequence, p16™ "),

which has not been fully explored so far. In this study,
we detected different and unrelated patterns of expression of p16™~** and p53. E6 and E7 are
considered the principal transforming proteins of HPV, and their participation in the process

that leads to CIN has been intensively studied in recent years**>. Both proteins drive host

cells to become completely transformed by inactivating pS3 and pRb. These effects have only
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been demonstrated for HPV types 16 and 18 so far, although many other HPV types are

considered of high oncogenic potential. We considered the evaluation of protein p16™<*

more
reliable than pRb, because its pattern of immunoexpression is more consistently predictive of
increased cervical epithelial atypia, whereas conflicting results have been reported concerning

pRb "#%) Moreover, there is a hypothetical synergy between the effects of E6 and E7,

which would occur where both p53 and pRb act together shifting cell cycle from G1 to S 2.
So far, there is no proven correlation between the expression of pS3 and pRb, while
p16™5* is a know marker of HPV integration in host genome”®”. The relationship between
immunostaining for pl6™"* and the grade of CIN has been already established, although
variability has been detected, especially in low-grade lesions ***. In our sample, a significant
increased expression of pl6™~* in high-grade CIN was confirmed. On the other hand, the

pattern of expression of p53 protein in CIN is much less predictable, and data from the

literature are conflicting **'”. Wang er al®®. detected increased expression of proteins

K4 ARF
6NKda 4

pl and pl , and decreased or stable expression of p53 in relation to progression of
severity of CIN. Contrasting to these results, Skomedal ef al. ®” did not find any difference in
the protein expression of p53 as related to the degree of differentiation and histological type of
the neoplasm. Our data reinforce the lack of correlation between immunodetection or p53 and
the degree of CIN.

A relevant finding of the present study is the lack of correlation between the
expression of proteins p16™ <" and p53. This might be explained, either by the fact that the
two markers are not good representatives of the biological processes triggered by E6 and E7 or

by the fact that the point where the E6 and E7 pathways intersect is located beyond the point

where p53 and pRb act in the cell cycle control mechanism. In this respect, our finding is not
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in line with the study by Queiroz er al. ©", which detected a lower expression of p53 in
subjects negative for HR-HPV and with incipient expression of p16™<*,

Differences in technical protocols, in quantization of staining and limitations inherent
to immunohistochemistry on archival tissues may account for the divergent findings reported
in many studies. Another important limitation is that all individual protein that is studied is
only a small part of a complex machinery of cell cycle control. In spite of that, our study
reliably demonstrated that immunostaining for p16 is strongly associated with severity of
epithelial atypia, but may not be considered a predictor of hr-HPV status. This of clinical

importance, because many practitioners might feel tempted to consider pl6™~*

staining a
reliable marker of persistent hr-HPV infection. In opposition, immunoexpression of p53 is of
no value for the assessment of either CIN grade or HR-HPV status. Furthermore, considering

previous and present evidence, it is likely that both proteins are related to independent

pathways of cervical carcinogenesis.
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Table 1 — Immunoexpression of proteins pl16™~* and p53 in different grades of cervical

intraepithelial neoplasia (CIN)

Histopathologic ple™<H p53

grade Negative/focal Moderate/strong p Mean (SD) p
CIN 1 18 (69%) 3 (3%) 62.4% (22.4)
CIN 2 2 (8%) 15 (15%) 71.0% (15.6) 0.17%*
CIN 3 6 (23%) 81 (82%) <0.001* 61.5% (19.4)
hr-HPV
Negative 5(19%) 8 (9%) Ref 61.1 (20.8) Ref
Positive 21 (81%) 91 91%) 0.31%** 63.1 (19.4) 0.76%**
Total 26 (100%) 99 (100%)

hr-HPV: high-risk HPV infection detected with Hybrid Capture 2° assay; SD: standard deviation; *Chi-square

for trends; **Kruskal-Wallis; ***linear regression;
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6INK4a

Table 2 — Expression of p53 in relation to p1 status

pl GINKda p>3
Mean (SD) p*
0to 5% 61.6 (20.8)
>5% 62.3 (19.4) 0.61

OR: odds ratio; SD: standard deviation; adjusted with: *adjusted for CIN grade and hr-HPV status
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Abstract
Objectives : to assess the recurrence rate of cervical intraepithelial neoplasia (CIN) and

the relation between persistent (after conization) high-risk human papillomavirus (hr-
HPV) infection with the immunoexpression of p16INK4a and p53. Subjects and methods:

A series of 104 women subjected to electrosurgical conization was selected for this
cross-sectional study. Enrollment was carried out between February 2001 and April
2004 and followed up until December 2006. All women underwent pelvic examination
and samples for Pap smears and Hybrid Capture 2 (HC2) were collected. Follow-up
(FU) visits were scheduled at each 6 months. This analysis is the result of a 24 months
follow-up. Pathological assessment disclosed: 17 cases of CIN 2 and 87 cases of CIN 3.
Results: Twelve cases (11%) of persistent/recurrent CIN were detected during FU.
Ninety-six cases (92.1%) stained moderate/strongly for p16™~* and 80 (76.2%) for p53.
The proportion of women with persistent/recurrent CIN was statistically similar

regardless of the expression of the two markers. The prospective analysis did not detect

any significant difference in persistent/recurrence CIN during FU, regarding p16 INKda

(OR = 0.8; 95%CI 0.1 to 6.4) or p53 (OR = 0.9; 95%CI 0.2 to 3.2) positivity. The

persistence of hr-HPV was similar in the three arbitrary subsets of women: the whole

6INK4a 6INK4a'

cohort, women with pl negative/focal and those with moderate/strong pl
Conclusions: This study has demonstrated that pl6™<* and p53, although being well

established markers of CIN progression and outcome, are insufficient predictors of CIN

recurrence or hr-HPV persistence after conservative treatments.
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Introduction

Recurrence after conservative treatments for cervical intraepithelial neoplasia
(CIN) is certainly one of the major concerns of practitioner gynecologists. The disease
recurs in 5-10% of women treated with diathermy conization in up to 24 months after
surgery "?!. Many studies have been conducted so far analyzing the factors involved
with recurrence, and persistent high-risk human papillomavirus (hr-HPV) infection is

343 On the other hand, recurrences are

present in almost 80% of recurrent cases
restricted to no more than 50% of women with persistent hr-HPV infection, which
prompted investigators to assess factors other than the persistent virus that may help the

©)

disease to recur . Host factors (e.g. immunological competence, nutrition) and

biomolecular characteristics of CIN have been receiving attention from investigators "),
On the pathological grounds, the oncogenic mechanisms triggered by hr-HPV

oncogenes E6 and E7 are currently being investigated. The knowledge obtained so far is

still limited, but the relationships of some cell cycle mediators with E6 and E7 are well

INK4a

understood #1011, pl6 and p53 constitute part of a complex amalgam of proteins

that interact to control the cell shift from G1 to S. pl6™~* has been demonstrated to be a
surrogate marker of hr-HPV, and its overexpression in cervical cells is normally interpreted as
a marker of the integration of HR-HPV genotype '*'*'*">. Mutation of the gene leads to the
inactivation of the suppressor activity of p53, which in turn disrupts the mechanisms of
DNA repair, apoptosis induction and regulation of the cell growth "®. There is firm
documentation of the role played by the inactivation of p53 in the carcinogenesis of

cervical cancer. It is believed that the HPV E6 oncogene enhances p53 degradation, and
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inactivation of the gene seems to be required for maintenance of proliferative

phenotypes of cervical carcinoma cells 12,

Clinical studies have suggested a relationship between p16INK4a and p53 with

CIN progression and outcomes. The expression of p16INK4a augments in line with the

progression of CIN 1 to CIN 3, whereas variable and conflicting immunostaining for

pS3 has been found in different samples of CIN and squamous cervical cancers 19:20] 1¢

INK4a

is not known, however, whether pl6 and p53 expression may relate to the

recurrence rates of CIN after conservative treatments. Theoretically, these two markers
allow evaluating the degree of integration of hr-HPV in the host genome, therefore
reflecting the aggressiveness of the disease. In this study, we prospectively assess the

recurrence rate of CIN and the relation between persistent hr-HPV infection after

INK4a

cervical conization with the expression of p16 and p53, as a means of investigating

the potential use of these markers as risk estimators of CIN recurrence in women with

persistent hr-HPV infection after conization.

Subjects and Methods
Women selection and examination routine

A series of 104 women, treated at the Colposcopy Clinic of Medical School
Hospital of Universidade Estadual de Campinas (Unicamp), Campinas, Brazil, due to
cytological abnormalities in referral Pap smears, was selected for this prospetive study.
All women were subjected to an interview, addressing clinical and socio-demographic
concerns, and shortly afterwards to a thorough pelvic examination, including

colposcopy. Collection of new cervical samples for Pap smears and for Hybrid Capture
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2 (HC2) was performed immediately before performing biopsy or electrosurgical
conization. Enrollment was carried out between February 2001 and April 2004. Follow-
up (FU) visits were scheduled at each 6 months during the first two years and annually
thereafter. Patients were followed for up to 24 months (mean 16.2mths). Exact figures
for the FU visits attendance and disease persistence/recurrence are provided in table 1.
Pap smear, HC2 and colposcopy, with biopsy when necessary, were performed at each
visit. The local Ethics Committee approved the study protocol and all women signed an

informed consent form stating their agreement to enter the study.

Cytological diagnosis
Cervical smears were collected immediately before conization, fixed in alcohol
and sent to our Cytopathology Laboratory. Smears were stained according to the

Papanicolaou technique, and evaluated using the 2001 Bethesda System Terminology *".

Hybrid Capture 2°

The storage of specimens and all reagents, as well as test procedures were done
according to the manufacturer’s instructions (Digene Diagnostics Inc., USA). Specimens
for HC2 were tested for probe B (high-risk HPVs: types 16, 18, 31, 33, 35, 39, 45, 51,
52, 56, 58, 59 and 68) **!, and classified as positive when the relative light unit ratio
(RLU) was 1 pg/ml or greater [index resulting from the ratio between RLU of the

specimen/mean RLU of two positive controls (PC)-HC].
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Histopathology

Biopsies and treatment of cervical lesions (electrosurgical conization) were
preferentially accomplished during the same procedure. Tissue samples were fixed in
10% phosphate-buffered formalin, embedded in paraffin and stained with hematoxylin
and eosin (HE) for morphological diagnosis. Pathological criteria were in accordance to

the World Health Organization, grading CIN in three degrees >,

Immunohistochemistry (IHC)

IHC reactions were performed on 5 um sections obtained from the paraffin
embedded tissue blocks. Sections were transferred to silanized slides, deparaffinized in
xylene and hydrated in ethanol and phosphate-buffered saline (PBS; pH 7.4). Antigen
retrieval was performed after endogenous peroxidase blocking with 3% H202 in a
steamer at 900 C for 30 min. The slides were then incubated for 30 minutes in a humid
chamber at 37°C with the antibodies: anti-pS3 (clone DO-7; diluted 1 in 100;
Dakicytomation, Copenhagen, Denmark), and anti-p16 (clone-NCC-RAs-001; diluted 1
in 20; Novocastra, Newcastle, UK). Specific binding of primary antibodies were
detected by the Envision® system for p53 (30 minutes at room temperature;
Dakicytomation, Copenhagen, Denmark) and by the Novolink® system for pl6
(Novocastra). Labelling was visualized with 3,3’-diaminobenzidine (D-5637; Sigma, St.
Luis, MO, USA) added to H202 3% in phosphate-buffered saline (pH 7.6).
Counterstaining was made with Mayer’s hematoxylin and mounted permanently with
Entellan® (Merck, Darmstadt, Germany). Positive controls consisted of tissues with
previous immunoreactivity for each marker. Negative controls consisted of the same

tissues used as positive controls, where the primary antibodies were omitted.
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Assessment of immunostaining

Reading of immunostaining slides was performed by one investigator, who was
uninformed of the morphological diagnoses and of hr-HPV status. Digitalized
photographs of high-power fields (400x) were taken from areas showing the most
intense immunoreaction (hot-spots) with a Nikon COOLPIX Camera 995. Images were
transferred to personal-computer-based software for histological analyses (Imagelab®
2000).

- INK4 . o .
Immunostaining for pl6  was semi-quantified as negative/focal when less

than 5% of cells were positive, moderate/strong when 5-100% were positive in a
nuclear and cytoplasmic pattern. For p53, the percentage of cells with nuclear staining
was assessed. The semi-quantitative analysis of pl6INK4A was preferred because it
facilitated statistical analysis without loss of information, given the fact that nuclear-
cytoplasmic staining might be hard to define in a precise manner. By contrast, the
nuclear pattern of p53 staining allows precise counts of the nuclei stained, which

obviates the need for semi-quantification.

Statistical analysis

Statistical analysis was performed using R environment for statistical computing
(R environment), and 95% confidence intervals (95%CI) were calculated where
appropriate. Cumulative probabilities of CIN persistence/recurrence were calculated
using the Nelson-Aalen cumulative hazard estimator method. Multivariate survival (Cox

proportional hazards) analysis was used to calculate Hazard Ratios (HR) for A)
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persistent/recurrent CIN as a function of pl6™<** and p53 immunostaining and B)

persistent HPV infection in three distinct cohorts: 1) the complete sample; 2) women

INK4A
6

with p16INK4a negative/focal; and 3) women with pl moderate/strong; adjusted for

clinical and epidemiological characteristics.

Results

Patient’s ages ranged 21.8-61.6 years (mean 35.9). Twelve cases (11%) of
persistent/recurrent CIN were detected during. Persistent/recurrent disease were more
prevalent in women with persistent hr-HPV (9/36 = 25%) compared to women whose
hr-HPV infection was cleared after conization (3/68 = 4%). Table 1 shows the
persistence/recurrence probabilities in three distinct groups: hr-HPV positive (during

FU), hr-HPV negative and the complete cohort.

Ninety-six cases (92.1%) stained strongly for p16]NK45l and 80 (76.2%) for p53. The

prospective analysis did not detect any significant difference in persistent/recurrence

K4a

CIN during FU regarding p16]N (OR = 0.8; 95%CI 0.1 to 6.7) or p53 (OR = 0.9;

95%CI1 0.2 to 3.2) (Table 2).

The persistence of HPV was similar in the three arbitrary subsets of women: the
whole cohort, women with pl6INKa4 negative/focal and those with pl6INKa4
moderate/strong. Neither of the studied parameters was shown to relate with HPV

persistence over time, as can be seen in Table 3.
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Discussion
The lack of biological markers other than persistent hr-HPV infection to predict
CIN persistence/recurrence after diathermy conization precludes a better clinical

management of women submitted to this type of treatment. p16™ <

and p53 have been
studied to large extent so far, as predictors of disease outcome and as markers of the
progression from low- to high-grade CIN !, In clinical settings, prediction markers are
urgently needed in order to reduce follow-up consultations, patients’ discomfort and
expenses. The cyclin-dependent kinase inhibitor p16™~** is one of the most promising

candidate predictive markers, because it has been shown to be a reliable surrogate

marker of HPV oncogenes integration in the host cervical cells. The staining patterns of
p16]NK4'gl across the different CIN grades has been firmly described, and attempts have

been made to use these markers as potential tools to predict, for instance, the potential

[24]

outcome of CIN2 in untreated women . p53 has well known functions within the cell-

cycle control mechanisms. Although the staining patterns of the marker remain

controversial in CIN lesions, the reduced expression of p53 is an acknowledgeable sign

of effective HPV E6 integration in the host’s genome .

INK4a

pl6 has been proposed as a marker of high-grade CIN in cytological

specimens **°. However, its role as an adjunct in the diagnosis of high-grade CIN was

severely contested 272*!

. It would be of interest to gynecology practitioners to
circumvent the limited positive predictive value of hr-HPV testing in determining which
women will recur after diathermy conization. So far, a management strategy for women

treated for CIN has not yet been established. Several investigators propose the use of hr-

HPV testing, because HPV-negative women will enjoy a probability of less than 5% to
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have a recurrence, contrasted to up to 30% in those with persistent hr-HPV infection
(6.291 However, there are no clear guidelines for those women who have a positive test,
given that a more strict follow-up routine would adversely affect the quality of life and
lead to unaffordable medical costs, especially when considering public health systems.
These arguments justify the search for other markers that could help define a subset of
hr-HPV positive women with at substantial risk of CIN recurrence. The search has been

focused mainly on biological markers that can be detected by immunostaining, because

the technique is affordable and has widespread availability.

INK4a

In the present report, we did not find any major relation between pl16 and

pS3 expression with the persistence/recurrence of CIN and with persistent hr-HPV
infection after cervical conization. In 2004, investigators published a well conducted

. . INKda . . .
report addressing the virus clearance after treatment as related to pl6 —  staining in

CIN specimens *°!. In that study, although p16INK4&1 showed a very good correlation with

CIN/cancer grade and HR-HPV infection, the marker was of no use to predict HPV
clearance after conization. Unfortunately, their results were based upon a series of only
67 CIN cases, collected retrospectively. These negative features of the study demanded
the confirmation of its findings by a larger cohort. We provide this confirmation with

almost twice the number of cases, now collected prospectively and followed-up for up to
24 months. We believe that our findings, unfortunately, rule out p16INK4&1 as a candidate
marker of CIN recurrence and hr-HPV clearance in patients subject to cervical

conization. We also used the same approach to evaluate other potential marker, p53,

with the same disappointing results. However, to our knowledge, the evaluation of p53
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as a potential marker of CIN recurrence after diathermy conization had not yet been

attempted in the existing literature.

INK4a

This study has demonstrated that p16 and p53, although being good and

well-known markers of CIN progression and outcome, are insufficient predictors of CIN
recurrence after conservative treatments. To our knowledge, the most reliable marker of
increased risk of CIN recurrence is still a positive hr-HPV test after conization, but the
low predictive positive value of hr-HPV testing precludes its widespread use in clinical

practice.
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Table 1 — Cumulative probabilities of CIN persistence/recurrence in hr-HPV positive
and negative women

Persistence/recurrences over time

Cumulative Cumulative Cumulative
hr-HPV Probability of Hr-HPV Probability of Complete Probability of
positive recurrence (95%CI) negative recurrence (95%CI) cohort recurrence (95%CI)

Visit
6 months 7136 19.4% (5.4 to 31.4%) 1/68 1.5% (0 to 4.3%) 8/104 7.7% (2.4 to 12.7%)
12 months 1720 23.5% (7.5 to 37.7%) 1/55 3.3% (0 to 7.6%) 2/75 10.2% (3.9 to 16%)
18 months 117 28% (9.9 to 42.4%) 0/42 - 1/59 11.7% (4.8 to 16%)
24 months 0/10 - 1/33 6.2% (0 to 13.1%) 1/43 13.7% (5.8 to 21%)
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Table 2 — Histological CIN recurrences as related to the expression of p16™** and p53

Histological persistence/recurrence

No Yes Total HR* (IC95%)
Marker n (%) N (%) n (%)

pl 6NK42

Negative/focal 7(87) 1(13) 8(100) Reference

Moderate/strong 85(88) 11(12) 96(100) 0.8(0.1t06.7)
p3S3

0to 50% 21(87) 3(13) 24(100) Reference

50 to 100% 71(89) 9(11) 80(100) 09 (0.2t03.2)

HR = hazard ratio
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Table 3 — Prospective analysis of the persistence of HPV infection in women with

different p1 6% status

Characteristic

Hazard Ratio (95% CI)

Whole cohort

p 1 6 INK4a
negative/focal

p 1 6 INK4a
moderate/strong

P16™* positive
p53 > 50%
Age < 30 years

Positive conization margins

Age at first sexual intercourse <18 years
Life time partners > 2

Oral hormonal contraception

Smoking

1.1 (0.5 to 2.4)
1.1 (0.4 t0 2.3)
1.7 (0.6 to 3.3)

1.5 (0.7 to 3.0)
1.9 (0.7 to 3.0)
1.6 (0.6 to 3.4)
0.9 (0.6 to 2.0)

1.6 (0.6 to 3.0)

1.3(0.7to 11.4)
9.3 (0.1 to 67.5)

NA

1.6 (1.0 to 2.6)

18.7 (1.1 to 67.6)

0.5(0.1to 11.5)

3.0 (0.4 to 21.2)

1.4 (0.6 to 3.3)
1.0 (0.2 to 4.2)

1.3 (0.6 t0 2.8)
1.3 (0.6 t0 2.7)
1.5 (0.7 t0 3.5)
0.9 (0.4 t0 2.3)

1.4 (0.7 to 2.8)
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4. Discussao

Um dos mais maiores problemas do tratamento conservador das NIC de
alto grau é a grande taxa de reicidiva ou persisténcia da doenca (Milojkovic,
2002). Nosso estudo avaliou 104 mulheres submetidas a conizagao por lesdes
de alto grau por 24 meses. Doze pacientes apresentaram recidivas/persisténcia da
doenca sendo oito no primeiro retorno pés-cirlrgico. Embora nove apresentassem
CH2 positivas para HPV de alto risco oncogénico, 3 mulheres com recidiva nao
apresentavam infeccdo persistente pelo HPV. E possivel que a recorréncia da
doenca nao esteja ligada somente a infecgao persistente pelo HPV, mas também
a multifocalidade da doenca, inadequada avaliacdo dos espécimes cirlrgicos

(Sarian et al., 2004b).

Com isso, o controle da infeccao pelo HPV ap6s a conizacdo se mostrou
relevante, porém nao suficiente, no manejo de mulheres com NIC e submetidas a
conizagdo diatérmica (Arbyn et al., 2005). Por outro lado, devido ao baixo valor
preditivo positivo dos testes para HPV, apenas cerca de 25% das mulheres com
testes positivos apresentarao recidivas, e ndo ha medida profilatica capaz de

mudar este padréo de risco.
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Atualmente, poucos sédo 0s servigos de patologia cervical que tenham
introduzido em seus protocolos assisténcias o teste de HPV nas avaliagdes clinicas
subsequentes a conizac¢do diatérmica. Em primeiro lugar, tal procedimento seria
economicamente inviavel para a maioria das mulheres e dos servigos de patologia
cervical. Em segundo lugar, ndo esté definida qual seria a melhor conduta para
mulheres com infeccao persistente pelo HPV apos a conizacao (Flannelly et al.,
2001; Sarian et al., 2004b; Bae et al., 2007). Sabe-se, entretanto, que estas
mulheres estdo sob risco elevado cerca de cinco vezes mais de apresentarem
recidiva quando comparadas aquelas cujos testes para HPV teriam se tornado
negativos apdés a conizacdo. Portanto, outros marcadores que auxiliem o
ginecologista a identificar mulheres com maiores chances de apresentar recidivas

apos conizacao diatérmica seriam importantes.

No presente estudo, objetivamos investigar se duas das proteinas mais

6™*A e 0 p53, poderiam ser usadas

conhecidas na regulacédo do ciclo celular, a p1
para ajudar na predicao de recorréncia da NIC apds conizacao diatérmica (Keating

et al. 2001; Kruse et al., 2001, 2003).

A p16™*A tem sua expressdo aumentada conforme se agrava a NIC e é
um marcador confiavel da integracdo do genoma do HPV de alto risco (e, portanto,
da atuacdo dos oncogenes E6 e E7) ja a p53, por seu turno, é proteina
diretamente relacionada ao controle da passagem do ciclo celular de G1 para S,
sendo que sua expressao é fundamental para que o processo de apoptose se
dé em quantidade e qualidade suficientes para evitar a proliferagcdo celular

desordenada (Kim et al., 2005; Baak et al., 2006).
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Sem entrar em detalhamentos bioldgicos, ja abordados anteriormente ao
longo da introdugéo e dos dois artigos preparados para a publicagcao, pode-se dizer
que, nas lesées em que se tenha a informagédo sobre a expressao da p16™ A e
da p53, também se teria informag&o sobre o estado do mecanismo de controle de
proliferacédo celular. O presente estudo procurou tirar proveito dos conhecimentos
previamente obtidos sobre a p16™“A e a p53 em termos clinicos. Até o momento,
os estudos mais consistentes sobre estas proteinas tém carater principalmente
diagnéstico, enquanto os estudos sobre a aplicacao clinica destes marcadores
no seguimento pés tratamento ainda se encontram em fase incipiente (Branca

et al., 2004; Queiroz et al., 2006a, 2006b; Guedes et al., 2007).

Na presente amostra, composta de mulheres acompanhadas por até 24
meses, tanto a p16™<** como a p53 ndo demonstraram ter relevancia clinica,
pelo menos sob o aspecto do controle pds operatério das mulheres submetidas

a tratamento conservador da NIC.

A adicdo da quantificagdo de p16™¢** ou do p53 ao arsenal propedéutico
parecia razoavel do ponto de visto bioldgico e clinico (Klaes et al., 2001; Kruse et al.,
2001; Kruse et al., 2003). Ambos os marcadores estdo diretamente associados a
gravidade da NIC, e sabe-se que quao mais grave a neoplasia pré invasora,
maior sua chance de recidiva. Entretanto, nossas expectativas ndo se confirmaram.

E possivel que a avaliagdo da p16™ A

e da p53 através de imunohistoquimica
nao seja suficientemente precisa para determinar a situacéo efetiva em que se

encontra o ciclo celular, a ponto de se antever o desenlace clinico das lesdes. De
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fato, os estudos biolégicos sobre p16™*A apenas demonstraram relagdo deste

marcador com o grau da NIC e, secundariamente, com a integragédo do genoma viral.

Ja com relagédo a p53, ha também resultados controversos. Embora sua
participagdo no controle do ciclo celular seja conhecida ha longa data, os
resultados com imunohistoquimica em casos de NIC foram controversos. Em
principio, se esperaria menor expressao de p53 em paralelo ao agravamento da
NIC ou mesmo céancer, porém quantificagbes por imunohistoquimica nem sempre
chegaram a esta conclusdo. E possivel, portanto, que embora a hipétese de
potencial relagdo clinica entre a expressdo de p16™*A e p53 faca sentido,
teoricamente, limitacées do método de quantificagdo destes marcadores, aqui

incluido nosso estudo, impossibilitem comprovar tal correlagéo.

O tamanho amostral foi mais que adequado e as quantificagoes
imunohistoquimicas foram realizadas dentro de padrées pré definidos e com
controle rigoroso de qualidade. O seguimento também foi efetivo, permitindo a
obtencao de quantidades substantivas de dados prospectivos. Duas direcoes
poderiam ser entdo tomadas, ja que a obtengao de marcador de risco para recidivas
€ necessaria: 1) tentar novas quantificagcbes destes mesmos marcadores, cujo papel
biologico é conhecido e potencialmente associavel a desenlaces clinicos, através de
técnicas de maior precisao quanti-qualitativa (ex. linear array; cDNA, FISH); 2) verter
para testes com outras moléculas relacionadas ao ciclo celular, ainda que seus
papeéis bioldgicos ndo estejam claramente definidos e que eventuais correlagdes

clinicas nao sejam tao provaveis quanto aquelas atribuiveis a p16™** e p53.
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5. Conclusoes

= Artigo 1: A expressdo da p16 A

aumentou significativamente de acordo
com a gravidade da NIC, embora a expressao do p53 ndo tenha variado nos
diversos graus de NIC. Nao houve correlagao entre a expressao do p53 e da

6 INK4A

p1 com a deteccao de HPV de alto risco oncogénico.

= Artigo 2: Neste estudo o p16™<*® e 0 p53, foram marcadores insuficientes para
predizer a recidiva/persisténcia da NIC apds tratamento conservador. Também
nao foi observada nenhuma associacao entre a expressao da p16 e da p53 com

a infeccao persistente por HPV de alto risco oncogénico apos conizagao.
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7. Anexos

7.1. Anexo 1 — Termo de Consentimento Livre e Esclarecido

PERSISTENCIA DO DNA-HPV APOS A CONIZAGAO COM CIRURGIA
DE ALTA FREQUENCIA (CAF) EM MULHERES COM NIC 2 OU 3

Eu, Sra , portadora do

RG , atendida no Centro de Atengéao Integral a Saude da Mulher

(CAISM) no ambulatério de Patologia Cervical, participo da pesquisa “Persisténcia do
DNA-HPV apdés a Conizagédo com Cirurgia de Alta Frequéncia (CAF) em mulheres com
NIC 2 ou 3”. Fui convidada a participar de uma continuagao desta pesquisa que sera
realizada com o material que eu ja coletei antes (aquela que identifica o virus). Sei que este
estudo tem como objetivo avaliar a presenca do HPV de alto risco oncol6gico no meu
colo uterino antes e apds a conizagao por cirurgia de alta freqtiéncia. O exame que foi feito
antes identificou se tinha virus ou nao e este novo teste, chamado PCR ira determinar

o tipo especifico de virus eventualmente presente no material que eu ja coletei.

Fui esclarecida quanto ao meu direito de ndo participar da pesquisa e a nao aceitacao
na participacdo no estudo ndo implicara na perda dos direitos iniciais rotineiramente
oferecidos pelo ambulatério. Sei também que a qualguer momento posso desistir de

participar da pesquisa, sem nenhum dano para a minha saude e tratamento. Também fui
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informada de que néo terei custos para participar da pesquisa, pois, o intervalo entre as
consultas serd o mesmo realizado de rotina no ambulatério. Sei que todas as informagoes
pessoais serao avaliadas somente pelo médico que me atendeu e que as fichas ficarao de
posse do(s) Doutore(s) responsaveis pela pesquisa, Doutora Sophie Francoise Mauricette
Derchain, Dr. Luis Otavio Zanatta Sarian e Dra. Joana Froées Braganca que manterdo o sigilo
da fonte destas informacdes. Em caso de dividas ou esclarecimento, tenho o direito de
entrar em contato com os Drs. Luis Otavio Zanatta Sarian, Joana Frées Braganca e
Sophie F M Derchain, no telefone 3788-9305 ou com o Comité de Etica em Pesquisa
da UNICAMP no telefone 3788-8936.

Nome da paciente

Assinatura da paciente:

Campinas, de de 200 .

Nome do pesquisador

Assinatura do pesquisador:

Campinas, de de 200 .
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7.2. Anexo 2- Paracer do Comité de Etica em pesquisa da Faculdade de
Ciéncias Médicas- Unicamp

COMITE DE ETICA EM PESQUISA

= Caixa Postal 6111, 13083-970 Campinas, SP
& (0_19) 3788-8936

FAX (0_19) 3788-8925

& o fom watcamzbrpesquisa/eticafndo it

CEP, 21/09/04.
(Grupo III)

PARECER PROJETO: N° 309/2004

I-IDENTIFICACAO:

PROJETO: “RECIDIVA DA NEOPLASIA INTRA-EPITELIAL CERVICAL APQOS
CONIZACAO DIATERMICA EM MULHERES COM INFECCAO PELO
PAILOMAVIRUS HUMANO (HPV), EM FUNCAO DA EXPRESSAO DE PROTEINAS
MARCADORAS DA REGULACAO DO CICLO”

PESQUISADOR RESPONSAVEL: Sophie Frangoise Mauricette Derchain

INSTITUICAO: CAISM/UNICAMP

APRESENTACAQ AO CEP: 28/06/2004

APRESENTAR RELATORIO EM: 21/09/05

I1 - OBJETIVOS

Avaliar a ocorréncia de persisténcia ou recidiva da neoplasia intra-epitelial apos
conizacdo diatérmica, em até 36 meses apds o tratamento, em mulheres com infecgdo pelo HPV
em fungdo da expressdo de proteinas relacionadas ao controle de ciclo celular, da apoptose e da
invasividade tumoral e neo-angiogénese. A pesquisa pretende auxiliar no planejamento de
medidas proped€éuticas e terapéuticas que visem otimizar o seguimento clinico apos o tratamento
conservador da neoplasia intra-epitelial.

Il - SUMARIO

Trata-se de uma pesquisa de doutorado na forma de estudo clinico prospectivo
envolvendo mulheres atendidas no laboratério de Patologia Cervical do CAISM submetidas a
conizagdo diatérmica do colo do titero e com neoplasia intra-epitelial cervical 2 ou 3. as
mulheres serdo acompanhadas por 36 meses. O tamanho amostral serd calculado com base em
informagOes estabelecidas sobre a prevaléncia dec infecgdio dos HPV tipo 16 18 e outros de alto
risco oncogénico. Os critérios de inclusdo e exclusdo estdo bem definidos e a metodologia da

pesquisa esta bem detalhada.
IV - COMENTARIOS DOS RELATORES -~

O protocolo esta bem explicado e o TCLE esta claro . O material coletado para teste de
HPV sera coletado em conjunto com aquele para a colpocitologia oncologica, sem desconforto
adicional para as mulheres participantes da pesquisa.
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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 €
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 restrigdes o Protocolo de Pesquisa supracitado.

O conteiido e as conclusBes 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 penalizagio 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 I'V.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 notificagiio ao CEP e a4 Agéncia Nacional de Vigildncia 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 1 ou II apresentados anteriormente & ANVISA, o pesquisador ou
patrocinador deve envia-las também a mesma junto com o parecer aprovatério do CEP, para
serem juntadas ao protocolo inicial (Res. 251/97, Item II1.2.¢)

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

VII - DATA DA REUNIAO

Homologado na IX Reunifo Ordinaria do CEP/FCM, em 21 de setembro de 2004.

Profa. Dmi(’(‘fs'ﬁ-{fﬁ:gﬁ ilvia Bertuzzo
PRESIDENTE DO COMITE DE ETICA EM PESQUISA
FCM / UNICAMP
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7.3. Anexo 3 — Painel imuno-histoquimico :

Figura 1. Fotomicrografia representativa de casos positivos para p53 de A. NIC
[, 400X (aumento original). B. NIC I, 400X (aumento original). C. NIC Ill, 400X

(aumento original). D. NIC IlI, 400X (aumento original).
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Figura 2. Imunoperoxidase, 400X (aumento original). B. NIC I. Positividade (nuclear

6INK4A

e citoplasmatica) para p1 restrita a porgao displasica do epitélio (ter¢co basal).

Imunoperoxidase, 400X (aumento original). C. NIC II. Positividade (nuclear e

6INK4A

citoplasmatica) para pf em toda a espessura do epitélio. Imunoperoxidase,

400X (aumento original). D. NIC lll. Positividade (nuclear e citoplasmatica) para

6INK4A

p1 em toda a espessura do epitélio. Imunoperoxidase, 400X (aumento original).
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7.4. Anexo 4 — Mini-curriculo da candidata desde o seu ingresso na poés-
graduacao

I-Mestrado

Contribuicdo da Inspecdo Visual com Acido Acético e da Captura Hibrida Il
como métodos adjuntos a colpocitologia oncoldgica na deteccao das lesdes
precursoras e/ou do cancer cervical - Universidade Estadual de Campinas/2004.

Orientadora: Prof2. Dr2. Sophie Frangoise Mauricette Derchain.

ll-Trabalhos publicados na integra em periédicos indexados no Scielo ou
Pubmed:

1. Gontijo R, Derchain S, Roteli-Martins C, Sarian L, Braganc¢a J, Silva SM,
Zeferino LC. Avaliacdo de métodos alternativos a citologia no rastreamento
de lesGes cervicais: deteccdo de DNA-HPV e inspecao visual. Rev. Bras.
Ginecol. Obstet., Abr 2004, vol.26, no.3, p.251-251.

2. Gontijo R, Derchain S, Roteli-Martins C, Sarian L, Braganga J, Zeferino LC,
Silva SM Avaliacdo de métodos alternativos a citologia no rastreamento de
lesbes cervicais: deteccdo de DNA-HPV e inspecdo visual. Rev. Bras.
Ginecol. Obstet., 2004;26(4):269-275.

3. Braganca JF, Derchain SF, Sarian LO, Messias da Silva SM, Labatte S,
Zeferino LC. Contribuicdo da inspecao visual com 4cido acético e da captura
hibrida Il como métodos adjuntos a colpocitologia oncol6gica na deteccao
das lesdes precursoras e/ou do cancer cervical. Rev. Bras. Ginecol. Obstet.,
Jan 2005, 27(1)46-46.
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4. Syrjanen K, Naud P, Derchain S, Roteli-Martins C, Longatto-Filho A, Tatti S,
Branca M, Erzen M, Hammes LS, Matos J, Gontijo R, Sarian L, Braganca J,
Arlindo FC, Maeda MY, Lorincz A, Dores GB, Costa S, Syrjanen S. Comparing
PAP smear cytology, aided visual inspection, screening colposcopy, cervicography
and HPV testing as optional screening tools in Latin America. Study design
and baseline data of the LAMS study. Anticancer Res. 2005;25(5):3469-80.

5. Sarian LO, Derchain SF, Naud P, Roteli-Martins C, Longatto-Filho A, Tatti S,
Branca M, Erzen M, Serpa-Hammes L, Matos J, Gontijo R, Braganca JF, Lima
TP, Maeda MY, Lorincz A, Dores GB, Costa S, Syrjanen S, Syrjanen K.
Evaluation of visual inspection with acetic acid (VIA), Lugol's iodine (VILI),
cervical cytology and HPV testing as cervical screening tools in Latin America.
This report refers to partial results from the LAMS (Latin AMerican Screening)
study. J Med Screen. 2005;12(3):142-9.

6. Braganca JF, Derchain SF, Sarian LO, Messias da Silva SM, Labatte S,
Zeferino LC. Aided visual inspection with acetic acid (VIA) and HPV detection
as optional screening tools for cervical cancer and its precursor lesions. Clin
Exp Obstet Gynecol. 2005;32(4):225-9.

7. Longatto-Filho A, Erzen M, Branca M, Roteli-Martins C, Naud P, Derchain SF,
Hammes L, Sarian LO, Braganca JF, Matos J, Gontijo R, Lima T, Maeda MY,
Tatti S, Syrjanen S, Dores G, Lorincz A, Syrjanen K. Human papillomavirus
testing as an optional screening tool in low-resource settings of Latin America:
experience from the Latin American Screening study. Int J Gynecol Cancer.
2006; 16(3):955-62.

8. Gontijo RC, Derchain SF, Roteli-Martins C, Braganca JF, Sarian LO, Morais
SS, Maeda MY, Longatto-Filho A, Syrjanen K. Human papillomavirus (HPV)
infections as risk factors for cytological and histological abnormalities in
baseline PAP smear-negative women followed-up for 2 years in the LAMS
study. Eur J Obstet Gynecol Reprod Biol. 2007;133(2):239-46.
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lll-Trabalhos publicados na integra em periddicos nacionais:

1. Gontijo RC, Derchain SF, Ortiz RT, Guarise R, Sarian LO, Braganca JF,
Zeferino LC. Fatores asssociados as alteracdes da colpocitologia oncolégica,
a inspecdo visual com &cido acéticoe a deteccdo de DNA-HPV. J Bras
Doencas Sex Transm 14(4):4-8, 2002.

2. Bonilha A, Scherer P, Paz AR, Braganca JF, Garcia AC, Derchain S.
Sigmoidectomia na cirurgia citorredutora de carcinoma de ovario avancado.
Rev Ciénc Méd, Campinas, 12(3):227-233, jul/set, 2003.

3. Zeferino LC, Teixeira JC, Braganca JF. Expandir a cobertura do rastreamento
do cancer do colo uterino em mulheres entre 35 e 49 anos de idade € uma
prioridade. Femina, setembro 2003, vol 31 n8.

4. Gontijo R, Roteli-Martins C, Derchain SF, Braganca JF, Zeferino LC, Sarian
LO, Seera, MP. Comportamento sexual e idade como fatores de risco para
lesbes intra-epiteliais e invasoras do colo do utero. Rev Ciénc Med,
Campinas, 13(1):13-21, jan-mar,2004.

IV-Trabalhos apresentado em congressos

1. Braganga JF, Montemor EB, Guarisi R, Ortiz R, Zeferino LC, Sarian LO. Fatores
sécio-demograficos e reprodutivos associados as alteragdes citoldgicas e a
deteccao de DNA-HPV por captura de hibridos Il em mulheres atendidas num
programa de rastreamento de lesdes cervicais. In: VIII Simpdsio Internacional
da Sociedade Brasileira de Patologia do Trato Genital Inferior e colposcopia,
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