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Resumo

Introducédo: o cancer de ovario é comumente diagnosticado em estagios
avancados, sendo atualmente a neoplasia ginecolégica de maior letalidade. As
pesquisas tém direcionado esforgos na tentativa de descobrir novos fatores
prognosticos e métodos terapéuticos. Muitos trabalhos estudam a expressao
dos receptores de esteroides (dentre eles, estrogeno (RE), progesterona (RP) e
andrégeno (RA)) e HER2 (receptor estimulador de crescimento epitelial — subtipo
2) como fatores prognosticos e associados a resposta terapéutica, apresentando;
entretanto, resultados conflitantes. Até onde conhecemos, ndo ha estudos desta
natureza no Brasil. Objetivo: Correlacionar a expressdo dos RE, RP, RA e
HER2 aos fatores clinico patolédgicos, ao intervalo livre de doenca e a sobrevida

nos céanceres epiteliais de ovario. Material e métodos: Este € um estudo

observacional de coorte retrospectiva. Foram incluidas 152 mulheres com
tumores epiteliais malignos, selecionados através dos prontuarios no periodo de
1993 a 2008, no Centro de Atencao Integral a Saude da Mulher (CAISM) da
Universidade Estadual de Campinas — UNICAMP, Sao Paulo, Brasil. A avaliacao
da expressao dos RE [subtipos alfa (REa) e beta (REB)], RP, RA e HER2 foi

realizada por imunoistoquimica através da construcdo de microarranjos de tecidos
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(TMA). Inicialmente, foi realizada analise uni variada da expresséao dos receptores
acima quanto a idade, estado menopausal, indice de massa corporea (IMC), tipo
histoldgico, grau histolégico, estadiamento inicial de acordo com a classificagao
proposta pela FIGO e presenca de doenga residual pos-tratamento cirtirgico. Em
seguida, as pacientes foram divididas em dois grupos: auséncia da expressao
de REaq, RP e HER2 (triplo negativo) e positividade para pelo menos um desses
receptores (n&o triplo negativo); e, avaliadas em relacao aos critérios clinicos e
epidemiologicos acima. Foram, entdo, realizadas analises multivariadas dos
padrdes de expressado de RE a e 3, RP, RA, HER2 e triplo negativo em relacéo a
estes mesmos critérios. Por fim, analise de sobrevida multivariada foi realizada
utilizando-se todos os padrdes de expressao e os fatores clinicos epidemiolégicos
estudados. Resultados: Nas analises multivariadas, mostraram-se significativas
as seguintes associag¢oes: do receptor de estrégeno alfa (ERa) com tumores de
grau histolégico menos diferenciado (p=0.01); do receptor de progesterona (RP)
a obesidade (p= 0.01); do receptor de androgeno (RA) com tumores do subtipo
seroso (p= 0.01); do receptor de HER2 com tumores dos graus histol6gicos Il-llI
(p=0.02); do subgrupo triplo negativo com tumores de grau histolégico menos
diferenciado (lI-1ll) (p<0.01). Nao houve associagdo do REB com nenhum dos
fatores estudados. Quanto a andlise multivariada de sobrevida livre de doenca e
sobrevida global; dentre os padrdes de expressao de receptores, apenas o REa
esteve associado com melhor sobrevida livre de doenga (RR=0.39; 95%CI 0.17 -
0.90). Conclusoes: A expressao do REa esteve mais significativamente associada

a fatores clinicos de pior prognostico. O RP esteve associado a obesidade. O
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RA esteve significativamente mais presente nos tumores serosos. A expressao
do HER2 e a presenca de tumores triplo negativo foram maiores em tumores
menos diferenciados. Paradoxalmente; o REa foi o unico receptor a apresentar
associagdo com maior sobrevida livre de doenga apesar de sua relagéo significativa
com fatores reconhecidos de pior evolugdo clinica. Nao houve diferenca
estatistica significativa na analise multivariada de sobrevida total e sobrevida

livre de doenga quanto ao grupo de tumores triplo negativo.

Palavras-chave: cancer de ovario, tissue microarray, receptor, estrégeno,

progesterona, andrégeno, erbB-2, triplo negativo
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Summary

Introduction: Ovarian cancer is commonly diagnosed in advanced stages and

currently is the most lethal gynecological malignancy. Surveys have focused efforts
in an attempt to discover new prognostic and therapeutic methods. A plenty of
studies investigates the expression of steroid receptors (among them, estrogen
(ER), progesterone (PR) and androgen AR)) and HER2 (epidermal growth receptor
stimulator - subtype 2) as prognostic factors and associated to therapeutic response,
presenting, however, conflicting results. As far as we know, there are no studies
of this nature in Brazil. Objective: The aim of this study was to correlate the
expression of ER (subtypes a (ER a) and B (ER B), PR, AR and HER2 to clinical
pathological factors, the disease-free survival and overall survival of epithelial
ovarian cancers. Methods: This is a retrospective observational cohort study.
The study included 152 women with malignant epithelial tumors, selected through
the records from 1993 to 2008, in the Centro de Atencao Integral a Saude da
Mulher (CAISM) at the State University of Campinas - UNICAMP, Sao Paulo,
Brazil. The expression of ER (a and B), PR, AR and HER2 was evaluated by
immunohistochemistry through tissue microarray (TMA) technique. Initially,

univariate analyses were performed, evaluating the expression of each receptor
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mentioned above to age, menopausal status, body mass index (BMI), histological
type, histological grade, initial staging as preconized by FIGO staging of ovarian
tumors and presence of residual disease after surgical treatment. Then, the
patients were divided into two groups: absence of the expression of ERa, PR and
HER2 (triple negative) and positive for at least one of these receptors (not triple
negative), and evaluated in relation to the clinical and epidemiological criteria
mentioned above. Multivariate analyzes were performed with ER a, ERp, PR,
AR, HER2 and triple negative towards these same criteria. At last, multivariate
survival analyses were conducted using all the patterns of receptors’
expression, epidemiological and clinical factors studied. Results: In multivariate
analyzes, there were the following significant associations: of the estrogen receptor
alpha (ERa) with less differentiated histological grade tumors (p = 0.01); of the
progesterone receptor (PR) to obesity (p = 0.01); of the androgen receptor (AR) with
the serous tumors (p = 0.01); of the HER2 receptor with tumors of histological
grades lI-1ll ( p = 0.02); of the triple negative subgroup with less differentiated
histological grade tumors (lI-Ill) (p <0.01). There was no association of the ER[
with any of the factors studied. In the multivariate analysis of disease-free survival
and overall survival; considering the patterns of receptors” expression, only the ERa.
expression was associated with better disease-free survival (RR= 0.39, 95% CI 0.17

to 0.90). Conclusions: The expression of ERa was more significantly associated

with clinical factors of poor prognosis. The PR was associated with obesity. The
AR was significantly more prevalent in serous tumors. The HER2 expression

and the presence of triple negative epithelial ovarian cancer tumors were higher
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in less differentiated tumors. Paradoxically, the ERa was the only receptor which
showed association with better disease-free survival despite its significant
relationship with recognized factors of worse clinical outcome. There was no
statistically significant difference in multivariate analysis of overall survival and

disease-free survival regarding to the triple negative group.

Keywords: ovarian cancer, tissue microarray, receptor, estrogen, progesterone,

androgen, erbB-2, TNEOC.
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1. Introducao

O cancer de ovario é a neoplasia ginecologica de maior letalidade nos
paises ocidentais [1]. De acordo com o GLOBOCAN 2008, a estimativa foi de
225.000 novos casos de cancer de ovario pelo mundo com uma estimativa de
obito de 140.000 [2]. Nos paises em desenvolvimento, 125.000 novos casos
foram diagnosticados e 75.000 mulheres foram a Obito em decorréncia da
doenca (60%). As estimativas do Instituto Nacional do Cancer (INCA) para 2012
indicam que 6190 mulheres seréo diagnosticadas no Brasil este ano, sendo o 7°
cancer mais incidente (excetuando os tumores de pele ndo melanoma) na
maioria das regides do pais. O estado de Sao Paulo apresenta uma taxa

estimada, para 2012, de 7,98 casos para cada 100.000 mulheres [3].

O cancer de ovério é uma doenca que demonstra grande heterogeneidade
morfolégica e clinica. Sua classificacao, feita pela Organizacdo Mundial da
Saude — OMS [4], esta baseada em alteracdes das células do epitélio de superficie
celdmica, germinativas e mesenquimais. Apesar desta heterogeneidade celular, a

maioria dos tumores é derivada das células da superficie epitelial que é o
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equivalente no adulto ao epitélio mulleriano [5]; por isso ha semelhanga entre os
tumores serosos e o epitélio da tuba uterina, os endometrioides com o endométrio
e 0S mucinosos com o epitélio endocervical [6]. Os tumores epiteliais sao
subdivididos, em sua grande maioria, em: serosos, mucinosos, endometrioides,
células claras, tumores de células transicionais (tumores de Brenner) e tumores

epiteliais mistos [4,7].

O cancer de ovario também ¢é estratificado sde acordo com a sua expressao
genética. Seguindo este critério, eles se dividem em subtipo 1: crescimento
lento/indolente e subtipo 2: crescimento mais agressivo [8]. O subtipo 1
corresponde a 25% dos canceres de ovario e possui mutagdes nos genes
KRAS, BRAF, PTEN e b-catenina. J& o subtipo 2 abrange a maioria dos

tumores epiteliais e possui mutacao no gene TP53 [9].

Devido a localizagdo profunda intra-abdominal, a grande variacdo na
apresentacao clinica destes tumores e aos sintomas clinicos inespecificos, a
apresentacao de doencga avancada é mais frequente [10]; desta forma, é dificil
caracterizar alteracdes iniciais e lesdes precursoras na superficie do epitélio

ovariano [11].

Um dos fatores de risco mais estudado para cancer de ovario € a histéria
familiar para cancer de ovéario ou mama [12]. As mutagdes confirmadas para os
genes BRCA 1 e 2 e o diagnostico de cancer de célon hereditario ndo polipoide

também sao considerados fatores de risco para esta neoplasia maligna [13].
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Obesidade, tabagismo e reposicdo hormonal estdo sendo estudados como

possiveis fatores de risco, porém com resultados ainda nao conclusivos [10].

Devido aos fatores ja elencados: alta heterogeneidade, auséncia de fatores
de risco conclusivos e dificil diagnéstico precoce; o cancer de ovario mantém-se
como uma doenga de alta letalidade. Uma vez diagnosticado tardiamente (75%
dos casos sdo diagnosticados no estagio avancado — FIGO Il e IV [14]), ndo
ha, até o momento, quimioterapia ou tratamento adjuvante capaz de diminuir a
alta letalidade deste cancer. Acredita-se que a resposta terapéutica seja influenciada
pela alta varidncia molecular entre os tumores; assim, entender os mecanismos de
resposta tumoral ao meio € condicao sine qua non para identificar novos fatores

progndsticos e auxiliar no desenvolvimento de novas terapias alvo-especificas [15].

Considerando-se que a maioria dos tumores ovarianos origina-se das
células epiteliais (Ovarian Surface Epithelium) ou das invaginacdes deste epitélio no
estroma ovariano (cistos de inclusdo) € possivel que estes tumores estivessem
sob a influéncia dos fatores de crescimento encontrados nestes tecidos [16]. Esta
teoria baseia-se nas seguintes observagdes: o efeito preventivo dos
anticoncepcionais orais [17], ativando vias de protecao molecular no tecido ovariano;
a descricao de alteracdes pré-malignas e displasicas neste tecido superficial [5];
a associacdao com a perda da atividade de supressao tumoral e/ou a sobre-
expressdo da enzima ciclo oxigenase 2 no epitélio com alteracdes displasicas
[63]; a presenca de um epitélio de transicdo com células com caracteristicas

pré-neoplasicas em cancer de ovario diagnosticado precocemente [18].
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Ha, atualmente, inUmeras teorias para a carcinogénese do tumor de ovario,
figurando entre elas a teoria da ovulagdo incessante [19]. Acredita-se que as
lesbes causadas pela ovulagéo e seu consequente reparo possam levar a falhas no
mecanismo de reparo celular e, assim, ao desenvolvimento de lesGes malignas
[20]. Giles prop6s, em 2010, um interessante modelo animal para testar esta
teoria e concluiu que o numero dos ciclos ovulatorios é diretamente proporcional ao
risco para desenvolvimento de cancer de ovario [16]. Além disso, observa-se
que a presenca de alteragdes na expressao do gene p53 esta relacionada ao
numero de eventos ovulatérios, e o primeiro esta relacionado ao cancer de ovario
[21]. Dados clinicos importantes que corroboram esta teoria sédo a gravidez e o
uso de anticoncepcionais, que estdo intimamente relacionados a diminuigéo dos

ciclos ovulatérios e, consequentemente, do risco para cancer de ovario.

Entretanto, apenas a auséncia de ciclos ovulatorios ndo € capaz de explicar
satisfatoriamente a diminuicdo deste risco, uma vez que mulheres inférteis
apresentam menos ciclos ovulatérios e sdo, todavia, consideradas um grupo com
maior risco para cancer de ovario. Isto levou a novas pesquisas que sugerem outras
hip6teses, como: a) hipdteses das gonadotropinas [22] atuando como efeito
estimulador para a transformacéo neoplasica da superficie do epitélio ovariano;
b) a hipétese hormonal que sugere que os hormonios esteroidais possam atuar
diretamente sobre o epitélio ovariano e promover (estrégenos e andrégenos) ou
proteger (progestinas) contra a carcinogénese [23]; e ¢) a hipbtese inflamatdria que
argumenta que os mediadores inflamatdérios liberados durante a ovulagédo ou em

doengas como a endometriose possam danificar o tecido ovariano e tubario [24].
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O efeito da expressao de receptores de esteroides na carcinogénese e
na evolugdao dos canceres ginecolégicos (mama, endométrio) é estudado ha
mais de 20 anos [25]. Ao longo dos anos, tais estudos tém direcionado atencéao
ao cancer de ovario [26]. Nos canceres de mama e endométrio esta associacao
€ mais bem definida, sendo a negatividade para estes receptores no carcinoma
de mama considerada um fator de mau prognéstico [27,28]; enquanto que a
perda da expressao do receptor de estrdgeno esta associada a maus resultados no

cancer endometrial [29].

Segundo a revisdo de Hunn [10], uma evidéncia crescente sugere que 0
epitélio ovariano € hormonalmente responsivo e esta sujeito as concentragdes
hormonais em seu meio; apresentando receptores para a maioria das classes
hormonais e para alvos nao hormonais, como o HER2. Desta forma, estudos
recentes tém demonstrado que os hormdnios reprodutivos podem ter efeitos
bioldgicos neste epitélio; i.e., progesteronas parecem induzir apoptose celular
(desta forma o efeito dos anticoncepcionais combinados orais (ACO) e da gravidez
seriam nao so inibir a ovulagdo como também propiciar um ambiente repleto de
progesterona) [30,31]. Em contrapartida, estrogenos e andrégenos teriam efeito
estimulatdor sobre esse epitélio (uso de TH principalmente como monoterapia
com estrégeno [32]) e o balanco da expressao destas moléculas teria impacto

no risco e na evolugao clinica do cancer de ovario [33].

Supbe-se que o efeito dos esteroides sobre o cancer de ovario é
dependente nao sé da presenca dos mesmos, mas também da expressao dos

seus receptores no tecido ovariano [32]. As pesquisas com receptores de
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esteroides apresentam resultados controversos devido a grande heterogeneidade
dos tumores e das diversas formas empregadas na identificagdo dos receptores
[34]. Inicialmente, 0 estudo da expressao de receptores esteroides nestes tumores
era feito através da técnica semi-quantitativa de dextran-coated charcoal (DCC)
e, mais recentemente, pela imunohistoquimica (IHQ). O primeiro era limitado
pela alta prevaléncia de falsos positivos, uma vez que avaliava a concentracdo
destes esteroides no tecido e ndo a presencga de receptor especifico no tecido
estudado [28]. Assim, alguns estudos acharam associa¢ao do receptor de estrégeno
com idade, estagio, grau, sucesso cirurgico e resposta a quimioterapia enquanto

outros ndo encontraram tais associagoes [26].

A técnica da IHQ vem sendo aplicada nos estudos mais recentes, e
permitiu a identificagdo de inumeras implicagdes bioldgicas e clinicas para a
expressao dos receptores esteroides em neoplasias ginecoldgicas. Estudos com
IHQ, por exemplo, no adenocarcinoma endometrioide do endométrio demonstraram
que eles sao positivos para receptor de estrogeno, progesterona e negativos
para p53, enquanto que 0s adenocarcinomas serosos e serosos papiliferos
costumam ser negativos para estrogeno, progesterona e expressam p53 aberrante

e Ki67 em boa parte das células [35].

O ovario expressa distintivamente receptores de estrogeno e progesterona,
sendo que a presenca destes o diferencia do mesotélio do periténio [36,37]. A
acao do receptor de estrogeno é mediada por dois receptores de estrogeno,
alfa (REa) e beta (REB), (pertencentes a superfamilia de receptores nucleares)

que através da regulacao sobre a transcricdo de genes tém efeitos contrarios
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no crescimento das células do cancer de ovario [38]. Acredita-se que o REP
teria um efeito protetor quanto a atividade mutagénica do RE «, estando, por
conseguinte, diminuido no cancer de ovario [39,40]. Entretanto alguns trabalhos
que avaliaram a expressao de REB por mRNA demonstraram que a variante
REB 5 é frequentemente expressa no cancer de ovario com efeito contrario das
demais variantes [41]; assim como a transicdo da expressao do receptor de
estrdgeno beta do nucleo para o citoplasma acarretaria em perda de sua fungéao

antagbnica e consequentemente pior evolucédo clinica [42].

Ja o receptor de progesterona (RP) (membro também da superfamilia de
receptores nucleares) estaria subdividido em subtipos A e B estruturalmente
semelhantes, porém com atividades complementares (o0 subtipo A teria efeito
supressor sobre o receptor de estrdgeno enquanto que o subtipo B seria um potente

estimulador na expressao de genes dependentes da progesterona) [43,44].

Os mecanismos pelos quais estrogeno e progesterona interagem na
expressao clinica do cancer de ovario ainda ndo sao compreendidos. Modelos
experimentais tais como o de Langdon [45]; demonstraram um efeito regulatério
do estrogeno sobre a progesterona. A hipétese mais aceita € que o estrogeno —
principalmente aquele presente nos foliculos ovulatérios — teria efeitos
genotdxico e mitogénico nas células superficiais do ovario. Halon [1] encontrou
uma expressdao menor de receptor de estrégeno alfa entre aquelas pacientes
com menor sobrevida e tempo livre de doengca. Em contrapartida, dados

epidemioldgicos sugerem que o estado de alta concentracdo de progesterona
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teria um efeito protetor por induzir apoptose. Alguns estudos testaram tais
teorias com 0 uso de antiestrogénicos, inibidores de aromatase e progestinas
isoladamente ou em conjunto com quimioterapia [46], mas os resultados nao
sdo conclusivos e 0 uso destes agentes nao faz parte dos protocolos de

tratamento para neoplasias do epitélio ovariano.

Entre os androgenos, ha dados que suportam seu efeito estimulador
sobre o cancer de ovario: o receptor de andrégeno (RA) é frequentemente
encontrado nos cénceres ovarianos, medicagbes antiandrogénicas inibem o
cresimento tumoral, situagées como sindrome dos ovarios policisticos aumentam o
risco para cancer de ovario e apresentam altos niveis de andrégenos circulantes e o
uso de drogas androgénicas pode aumentar o risco para cancer de ovario [47].
Entretanto alguns estudos demonstram que a atividade exacerbada do gene que
codifica o receptor de andrégeno pode inibir a carcinogénese ovariana [43,48].
Alguns trabalhos demonstram que o RA esté presente em 30 — 40% dos casos. De
forma geral, a expressao do RA nado esta associada com a evolugao clinica, mas &
um fator prognéstico favoravel com o subtipo seroso [49,50] o que demonstra a

grande dificuldade de compreensao do seu papel no cancer de ovario.

O receptor HER2/neu (Human Epidermal Growth Factor receptor 2) é um
receptor de fator de crescimento relacionado a atividade da tirosina quinase
codificado pelo protooncogene erbB-2 (HER2) encontrado no cromossomo
17q11. Ele faz parte de uma familia de receptores que inclui HER1 (EGFR),
HER3 e HER4. O HER2, assim como os demais, & um receptor transmembranico e

sua ativacado inicia uma cascata intracelular que regula o crescimento, a
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diferenciacdo, a mobilidade, a adesdo e a apoptose celular [51]. Diversos
estudos tém demonstrado um papel central da expressao do receptor HER2 na
carcinogénese. [52]. Sua expressao nos canceres de mama tem sido associada
ao pior progndstico [53]. Supde-se que sua expressao no cancer de ovario seja
de aproximadamente 20 a 30% com efeito negativo sobre a evolugéo clinica,

porém ainda com resultados controversos [54,55].

Atualmente, hd um crescente interesse no estudo da expressao concomitante
dos receptores hormonais € ndo hormonais no cancer de ovario. De acordo
com Liu [56] apesar dos inumeros trabalhos avaliando individualmente cada um
desses alvos moleculares (HER-2, Ki-67, receptor de estrégeno, progesterona e
andrégeno e p53) e seus resultados discrepantes; ndo ha nenhum trabalho que
avalie a expressao negativa concomitante de estrégeno, progesterona e HER-2
(cancer de ovario triplo negativo — TNEOC). No cancer de mama, essa
expressdao hormonal esta associada a maior agressividade e pior prognéstico
[57]. Liu [15] realizou recentemente um trabalho com intuito de avaliar a
existéncia de um triplo negativo no cancer de ovario assim como existente na
mama. Este autor caracterizou um grupo de 15,5% dos tumores epiteliais
serosos de ovario como sendo triplo negativo e encontrou que o TNEOC esta
associado a pior sobrevida e menor intervalo livre de doenca; entretanto
enfatiza que mais estudos sdo necessarios para averiguar essa associacao e

seus efeitos sobre a evolugéao clinica das pacientes.

A cada ano, a expectativa de vida das mulheres aumenta e, por

conseguinte mais mulheres serdo diagnosticadas com céancer de ovario. O
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conhecimento do papel dos receptores hormonais e ndo hormonais na evolu¢éo do
cancer de ovério € de suma importancia no esclarecimento dos fatores prognosticos
e no desenvolvimento de terapéuticas mais adequadas a esta neoplasia. Desta
forma, investiga-se se diferentes padrdes de expressdo destes receptores
refletem no comportamento tumoral e na resposta terapéutica destas pacientes.
Ha, por outro lado, um crescente interesse em definir subgrupos de expressao
molecular tais como o triplo negativo para canceres epiteliais de ovario — assim
como no carcinoma de mama — e se, este subgrupo em particular teria uma
expressao clinica diferente dos demais. Caso afirmativo, talvez seja possivel
aperfeicoar o tratamento assim como ja tem sido feito no cancer de mama, com

melhores resultados de sobrevida e mortalidade.

E biolégica e clinicamente plausivel que a expressdo de receptores de
esteroides e do HER2 guarde relagdo com caracteristicas morfoldgicas e com o
comportamento clinico de tumores epiteliais ovarianos, assim como ocorre com
as neoplasias da mama. Contudo, a heterogeneidade dos tipos histolégicos das
neoplasias epiteliais de ovario e sua relativamente baixa incidéncia impedem que as
investigagbes sobre o assunto ocorram na mesma velocidade que os estudos
relacionados ao cancer de mama. Neste estudo, tiramos proveito da disponibilidade
de material para analise destes marcadores em uma coorte relativamente
numerosa de mulheres com céancer epitelial do ovério, com informagdes clinicas

de seguimento em médio e longo prazo.
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2. Objetivos

2.1. Objetivo geral

Avaliar a associacdao da expressao dos receptores de estrégeno,
progesterona, andrégeno, HER2 e do grupo de tumores triplo negativo (receptor
de estrégeno alfa, de progesterona e HER2 negativos) em tumores invasores

epiteliais de ovario e seu comportamento clinico.

2.2. Objetivos especificos

— Quantificar a expressao dos receptores de estrégeno, progesterona,
andrégeno, HER2 e do grupo de tumores triplo negativo (receptor de
estrogeno alfa, de progesterona e HER2 negativos) nos tumores
epiteliais invasivos de ovario.

— Correlacionar a expressao dos receptores de estrogeno, progesterona,
andrégeno, HER2 e do grupo de tumores triplo negativo (receptor de
estrogeno alfa, de progesterona e HER2 negativos) nos tumores
epiteliais invasivos de ovario com a idade, a menopausa, o IMC, o
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grau e o tipo histologico, o estadiamento pela FIGO e a presenca e
doenca residual.

Correlacionar a expressao de receptores de estrégeno, progesterona,
andrégeno, HER2 e do grupo de tumores triplo negativo (receptor de
estrégeno alfa, de progesterona e HER2 negativos) com a sobrevida
geral e intervalo livre de doenca.
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Abstract

Objectives: We aimed to assess associations between steroid receptors including estrogen-
alpha (ERa) -beta (ERpB), androgen receptor (AR) and progesterone receptor (PR); the
HER?2 status; and the triple-negative epithelial ovarian cancer (ERa-/PR-/HER2-; TNEOC)
status and survival in women with epithelial ovarian cancer (EOC). Methods: 152 women
with primary EOC were selected for this study. Steroid receptor and HER?2 statuses were
determined by immunohistochemistry. Disease-free and overall survival were calculated
and compared with steroid receptor and HER2 statuses as well as clinicopathological
features of EOC using the Cox Proportional Hazards model. Results: A mean follow-up
period of 43.6 months (interquartile range = 41.4 months) was achieved where 44% of
patients had serous EOC, followed by mucinous (23%), endometrioid (9%), mixed (9%),
undifferentiated (8.5%) and clear cell tumors (5.3%). ERa staining was associated with
grade II-III tumors. PR staining was positively associated with a Body Mass Index >25.
AR positivity was higher in serous tumors. In stand-alone analysis of receptor contribution
to survival, ERa positivity was associated with greater disease-free survival. However,
there was no significant association between steroid receptor expression, HER2 status, or
TNEOC status, and overall survival. Conclusions: Although ERa, PR, AR and HER2 were
associated with key clinical features of the women and pathological characteristics of the
tumors, these associations were not implicated in survival. Interestingly, women with
TNEOC seem to fare the same way that their counterparts with non-TNEOC.

Conlflicts of interest: The authors declare no conflicts of interest.

Keywords: ovary, cancer, estrogen, progesterone, androgen, HER2, receptors, tissue

microarray, triple negative.
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Introduction

The histopathological heterogeneity of epithelial ovarian carcinomas (EOC)
precludes straightforward determination of individual tumor characteristics associated with
clinical behavior and prognosis. In recent years, molecules such as the human epidermal
growth factor receptor type 2 (HER2), and the steroid receptors, estrogen (ER), progesterone
(PR) and androgen (AR), have been tested as potential markers of individualized clinical
behaviors of cancer. Steroid hormones normally regulate physiological processes in the
ovaries and have been implicated in the pathogenesis of breast cancer as well as
gynecological cancers such as endometrial and ovarian carcinomas (EOC) [1].

Contrary to what is known for breast cancer, where ER, PR and HER?2 statuses bear
clear prognostic and predictive significance; the clinical significance of these molecules in
EOC remain unclear. Indeed, while the expression of PR has been shown to predict better
prognosis [2], whereas a positive ER status has been associated with a negative prognosis
of EOC, these associations require further clarification [3, 4]. Likewise, conflicting results
have been reported regarding the relationship between EOC progression and the statuses of the
AR and HER?2 [5-7]. Recently, one group suggested that the subgroup of “triple negative
epithelial ovarian cancer” (TNEOC), i.e., tumors that do not express ER (subtype alpha
(ERa)), PR and HER2, are significantly more aggressive and display a poorer prognosis
than non-TNEOC tumors, replicating what is known to be true for breast cancer [8, 9].
However, all the findings cited above have been restricted to small patient subsets and more
conclusive data can only be derived from the summation of several individual studies.

In a previous study, we examined the associations between ERa and PR with

pathological features of borderline ovarian tumors and EOC as well as the clinical outcomes
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(disease-free and overall survival) [10]. In that study, we found no difference in patient survival
in relation to these markers. In the present investigation, after a comprehensive update of
the clinical data, we restricted our analyses to women with EOC, and expanded the panel of
markers to include a more comprehensive set of molecules: ERa and -, PR, AR, and
HER2. We also incorporated an analysis comparing the clinical outcome of women with
TNEOC to that of women with other steroid receptor/HER2 expression setups. We believe
our new and relatively extensive findings may contribute to a field in which knowledge

acquisition is retarded due to limitations in sample size and homogeneity.

Subjects and methods
Patient selection

This study was approved by the ethical committee of the Faculty of Medical
Sciences (protocol CEP#1086/2009), State University of Campinas (Unicamp). A total of
172 Brazilian women with primary EOC who had been attended to by our services between
1993 and 2008, followed up until December 2010, and had paraffin confirmed diagnosis
were included for analysis. This sample was later reduced to 152 women due to technical
constraints in assessing the statuses of the steroid receptors and HER2. We also assessed
patient medical records to collect key clinical and epidemiological data. Surgeries were
performed as defined by International Federation of Gynecology and Obstetrics (FIGO)
staging for ovarian cancer. In addition, biopsies were examined by histopathology, and the
grade and disease stage were determined according to the WHO criteria, Gynecologic
Oncology Group criteria, and the FIGO systems. All patients who underwent adjuvant

therapies were treated with cisplatin-based chemotherapy. The exclusion criterion was
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patients who had previously undergone chemotherapy. We also assessed the time elapsed
between the primary surgical treatment and recurrence (disease free survival) and time of

death (overall survival).

Specimens

Tumor specimens were obtained at the first laparotomy before any other treatment.
Slides stained with hematoxylin and eosin (H&E) were generated from the original paraffin
blocks that were analyzed for the selection of EOC. A tissue microarray (TMA) was
designed after selection of the most representative areas by an experienced pathologist.
Two areas of interest corresponding to the most representative areas of the tumor were
marked and selected from each case for TMA construction. These marks guided the 1.0mm
cylindrical core of the paraffin blocks, which was performed using a tissue microarray
instrument (TMA, Beecher Instruments Microarray Technology, Silver Springs, CA, USA).
Sections from the TMA were placed on electrostatically charged slides for

immunohistochemical evaluation of the ER, PR, AR and HER?2 statuses.

Assay methods
Immunohistochemistry (IHC):

Immunohistochemistry was performed to detect the expression of ER, PR, AR and
HER2 in 152 EOC samples. Briefly, sections were deparaffinized with xylol and
dehydrated in alcohol series. Endogenous peroxidase activity was blocked by using 0.3%
hydrogen peroxide, followed by washes with distilled water. For antigen retrieval, we used
a commercially available pressure cooker (Pascal, supplied by Dako, Carpinteria, CA,

USA), in which slides were immersed in citrate buffer pH 6 for 30 minutes. The slides were
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dried at room temperature and washed in distilled water. After, the sections were incubated
in a moist chamber, with the specific primary antibodies at 4°C, overnight (Dako; HER-2:
clone c-erbB-2 Oncoprotein, Dako; ER alpha: clone 1D5 1:1000, Dako; PR: clone PgR 636
1:800, Dako: ER beta: clone 14C8 1:600, Dako: AR clone AR441 1:10). The slides were
then washed in PBS, pH 7.4, then incubated in Advance™ HRP Detection System (Dako)
at 37°C for 1 hour, and washed in PBS. For detection, DAB chromogenic substrate (3°-
diaminobenzidine, SIGMA, St Louis, MA, USA) was applied, at the proportion 0.06g to
100ml of PBS, 500ul hydrogen 3% peroxide and 1ml dimethylsulfoxide (DMSO) at 37°C
for 5 minutes. Finally, the slide was washed in tap water and counterstained with Harris’
hematoxylin. After being dehydrated, slides were mounted in resin (Entellan®, Merck,
Darmstadt, Germany). Internal and external, positive and negative controls were used to
validate the reactions. Stained cells in each tissue were counted under a light microscope by

an experienced pathologist.

Image analysis

The IHC staining was assessed independently by a single observer, blind to the
clinical and pathological features of the disease. Two TMA sets of each tumor were used
for each marker. In post-hoc analysis, if scores differed in the two analyses, the higher
staining score (see below) was considered. Nuclear IHC staining was considered for ER-q,
-B, PR and AR. The percentage of ER-a and -3, PR and AR IHC stained nuclei was further
categorized into: (0) negative; (1): less than 1% of stained nuclei; (2) 1-10% of stained
nuclei; (3) 10-35% of stained nuclei; (4) 35-70% of stained nuclei; (5) >70% of stained
nuclei. The epithelial cell intensity was categorized as: 0, negative; 1, weak; 2, moderate; or

3, strong. The final score was calculated by adding the score obtained from the staining
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intensity to that derived from the percentage of positive cells, thus achieving theoretical
results ranging from O to 8. For statistical purposes, the final IHC ER/PR status was
deemed positive when the score was >4. Membrane IHC staining was examined for HER-2
where it was scored as (0): 0, (14) : <30% of membrane stained positively (both scores were
considered negative), (2+): > 30 % of membrane stained positively with weak or moderate
intensity, (3+): > 30 % of membrane stained positively with strong intensity. For statistical

purposes, the final IHC HER?2 status was deemed positive when the score was >2+.

Statistical analysis

All statistical calculations were performed with the R environment for statistical
computing [11]. Confidence levels were set to 5%. Sample size calculations for the survival
models were performed using the following parameters: 3 years accrual time, 5 years
follow-up, difference of 10% in survival probabilities between groups, 80% power and 5%
CI, resulting in 105 subjects with complete follow-up. This sample size does allow for
subset survival analyses. We obtained 152 patients with complete follow-up and a mean
follow-up period of 43.6 months (interquartile range = 41.4 months). Chi-squares, and
Fisher’s T test when necessary, were used to compare the clinical characteristics of the
women in relation to the expression of the steroid hormones and to the TNEOC status.
Then, two multivariate generalized linear models using the binomial distribution (logistic
regression) were fit to adjust the p-values: one model including ER, PR, AR and HER2
statuses and the other containing the TNEOC status in lieu of its components (ER, PR and
HER). Multivariate Cox Proportional hazards models were used to calculate the hazard
ratios for overall survival (OS), defined as the time elapsed between the surgical procedure

and disease-related death and disease-free survival (DFS), defined as the time elapsed
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between the surgical procedure and the time of recurrence, in relation to the key clinical

features of the women and the expression of the steroid receptors.

Results

For this study, the main clinical and pathological features of 152 women with EOC
were recorded (Table 1). Briefly, mean patient age was 55.24+12.3 years, and mean BMI
was 27.246.1. Most patients (56%) had stage III-IV disease. Approximately 44% of the
patients had serous EOC, followed by mucinous (23%), endometrioid (9%), mixed (9%),
undifferentiated (8.5%) and clear cell tumors (5.3%). Seventy-one patients (46.7%) had
tumors positive for ERa, contrasting to 95.4% for ERp.

Next, the statuses of steroid receptors and HER2 in patient-derived tumors were
analyzed in relation to key epidemiological and clinical features of the patients and to the
pathological features of the tumors (Table 2). The p values presented in the table were
obtained by multivariate analysis (logistic regression). This statistical analysis revealed a
significant association between high-grade (grade II-III) histology and ERa and HER2
positive statuses. The ER[} status was not associated with any of the studied characteristics.
Of note, women with a BMI > 25 had a significantly higher proportion of PR positive
tumors. While an AR positive status was significantly associated with serous histology. A
triple-negative marker setup was found to be significantly more prevalent in grade I tumors.
We also compared the steroid-receptors and HER2 statuses with disease-free survival as
well as key epidemiological and clinical features (Table 3). In the left column, the hazard
ratios (HR) were derived using a multivariate Cox model including the stand-alone receptor
statuses, whereas in the right column only triple-negative status cases were included in the

model. ERa positivity was significantly associated with greater disease-free survival (RR =
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0.39; 95% CI 0.17 to 0.90). Overall survival in relation to the steroid receptor statuses was

also examined (Table 4), and no significant associations were found.

Discussion

In our study, we aimed to study the associations between steroid receptor
expression, HER2 status and key clinical and pathological features of EOC. In this
investigation, we did not detect a significant relationship between the expression levels of
the steroid receptors, ERB, PR, AR and HER2 and long-term clinical behavior of EOC.
Women with TNEOC fared the same way as their counterparts with other receptor
expression setups. On the other hand, ERa expression was found to be an independent
predictor of better disease-free survival. Moreover, a significant association was detected
between ERa and HER2 expression with grade II-III histology; whereas, TNEOC were
more frequently associated with grade I. AR positivity was more prevalent in serous than
non-serous tumors. Interestingly, PR staining was positively associated with obesity.

Of the five studied markers, ERo was the only molecule found to bear significant
prognostic significance for women with EOC. In a recent report that examined 58 women
with advanced serous ovarian cancer, tumors with cytoplasmic expression of ERJ were
found to bear a poorer prognosis than that predicted for non-expressing tumors, while ERa
and PR statuses were not associated with survival [12]. However, the samples were
restricted to serous tumors, whereas the samples in our study comprise a wide variety of
EOC histological types, which may account for these differences. In another study, the lack
of ERP expression was associated with poorer survival and a worse response to cisplatin-
based chemotherapy, although the ERa status was not assessed [13]. Also recently, Chinese

authors found that young women (40 years of age or less) with either serous or non-serous
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ovarian cancer fared better if their tumors were ERa+/PR+, but ERa status alone was not an
independent prognostic factor [14]. Danish authors of the MALignant OV Arian cancer
(MALOVA) study reported similar findings, this time detecting an independent survival
benefit in women with ER and/or PR-positive tumors (ER: HR, 0.80; 95% confidence
interval (CI), 0.63-0.99; PR: HR, 0.69; 95% CI, 0.51-0.94) [4].

Halon and colleagues (2011) [13] presented findings that are in alignment with ours.
They reported a significant association of ERa expression in specimens from primary
laparotomies with cause—specific survival. In their study, for the cases terminated by death
of the patient, the overall immunoreactivity score of ERa expression at the time of
laparotomy was significantly lower than in surviving patients. In addition, Kaplan-Meier
analysis revealed both significantly shorter overall survival and progression-free survival in
cases with lower ERa expression. Arias-Pulido and colleagues (2009) [15] also examined
the issue in 45 women with borderline ovarian tumors and 89 with EOC. For patients with
EOC, the 5-year overall survival per ER—/PR+, ER+/PR—, ER+/PR+, and ER—/PR—-
expression set was 83%, 79%, 61%, and 48%, respectively, and these differences were
statistically significant. In multivariate analyses, ER/PR expression patterns were found to
be independent predictors of overall survival [15].

The proportion of PR positive EOC in our samples (69%) is similar to that found
(72%) by Hecht and colleagues (2009) [16]. In that study, the PR-negative status was
associated with higher histological grades and more advanced FIGO stage. Other
pioneering studies found an association between positive PR status in EOC with better
prognosis as well [17]. We did not find any association between the expression of PR and
tumor grade or stage; but this fact can be due to low expression of PR in the serous tumors

in our population. Interestingly, in our study, positive PR status was more common in obese
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(BMI>25) women. The relationship between PR status and obesity in ovarian cancer has
not been addressed before. Recently, a study showed that PR mRNA levels in obese (BMI
> 25) breast cancer patients were significantly lower than that in non-obese women [18].

We also assessed the AR and HER?2 statuses of the ovarian tumors. Epidemiological
studies have implicated androgens in the etiology and progression of EOC since the majority of
ovarian cancers are diagnosed after menopause, a time when the steroid output of the
ovaries shifts from estrogens to androgens. Also intriguing is the fact that women with pre
and postmenopausal high levels of serum androgens are at an increased risk of developing
ovarian cancer [19]. Indeed, a group discovered that loss of coordinated AR-mediated
regulation of TGF-Beta, leads to deregulated responses to androgens in an EOC cell model
[20]. More recently, a Swedish study detected the reduced expression of androgen receptors
in EOC when compared with that in the fallopian tubes. In serous fallopian tumors, the AR
expression was associated with better prognosis [21]. In our sample, AR expression was
associated with neither the pathological features of EOC nor disease-free/overall survival.
We also found no relationship between the HER2 status and any of the pathological and
clinical features of the cases. The same conclusions were reached by a German study group
who found no relationship between the serological HER2/neu status of ovarian cancer
patients, prognostic factors or progression-free/overall survival [7].

A recent report by Liu and colleagues (2011) [1] found that a subset of 18 TNEOC
out of 116 EOC displayed a higher proportion of grade III histology compared with non-
TNEOC in addition to higher levels of p53 and Ki67 expression [1, 8]. Also, TNEOC was
associated with shorter disease-free survival and overall survival. In our study, we had 60
cases of TNEOC, comprising 39.5% of our sample. The prevalence of TNEOC in our

sample is twofold that reported in the Liu’s (2011) study (39.5% versus 15.5% in our
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study). However, in our sample, women with TNEOC had similar disease-free and overall
survival compared with women with non-TNEOC tumors.

In conclusion, scattered data seems to point towards prognostic significance for ERa
in women with EOC. However, given the sample size and other limitations of the currently
available studies, any conclusive interpretation of the association between steroid receptors,
HER?2 status and the prognosis of EOC is not warranted. Also, it is worth noting that
although TNEOC have been reported to bear worse prognosis in a few pioneer studies, in
the present sample of Brazilian women this association was not detected. We are convinced
that a meta-analysis of the currently available studies concerning the relationships between
steroid receptor expression and prognosis of ovarian tumors could yield interesting results,

and our next efforts will be focused in that direction.
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Table 1. Key clinical features and tumor characteristics of patients with EOC

Characteristic N (Total cases = 152) (%)
Age (mean (sd)) 55.2 (12.3)
BMI (mean(sd)) 27.2 (6.1
Stage
I 56 (36.8)
I 11 (72
I 76 (50.0)
v 9 ( 6.0)
Histology
Serous 67 44.1)
Mucinous 35 (23.0)
Endometrioid 14 (9.2
Mixed 14 (9.2)
Undifferentiated 13 ( 8.5)
Clear cell 8 (5.3
Carcinosarcoma 1 (1)
Steroid receptor status
ERa 71 (46.7)
ERp 145 (95.4)
PR 48 (31.6)
AR 10 ( 6.5)
HER2 19 (12.5)
TNEOC* 60 (39.5)

ER = estrogen receptor (alpha or beta); PR = progesterone receptor; AR = androgen receptor
*TNEOC= triple-negative epithelial ovarian cancer; = tumors negative for ERa, PR and HER2
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Table 2. Statistical analysis of associations between key molecular markers and clinicopathological features of EOC

Characteristic Total ER-a p* ER-f p* PR p* AR p* HER2 p* TNEOC p*
n n (%) n (%) n (%) n (%) n (%) n (%)

Age
<50 years 47 15 (31.0) 44 (93.6) 15 (31.9) 9 (19.1) 4 ( 8.5) 22 (46.8)
>50 years 103 54 (524) 046 99 (96.1) 0.73 32 (31.0) 091 13 (126) 051 15 (14.5) 095 38 (36.8) 0.80
Unknown 2

Menopause
Pre 42 13 (30.9) 39 (92.8) 13 (30.9) 6 (14.2) 5 (11.9) 19 (45.2)
Post 107 56 (52.3) 0.82 10 (9.3) 0.86 34 (31.7) 0.79 16 (149) 095 14 (13.0) 0.86 40 (37.3) 0.76
Unknown 3

BMI
<25 42 20 (47.6) 41 (97.6) 6 (14.2) 7 (16.6) 3(7.01) 18 (42.8)
>25 65 32 49.2) 0.66 63 (96.9) 0.85 25 (384) <0.01 9 (13.8) 0.88 11 (169) 0.08 25 (384) 036
Unknown 45

Histology
Non-serous 77 26 (33.7) 73 (94.8) 22 (28.5) 6 (7.7 13 (16.8) 37 (48.0)
Serous 75 45 (60.0) 0.30 72 (96.0) 0.1 26 (346) 044 17 22.6) 0.01 6 (80) 0.19 23 (30.6) 0.70
Unknown 0

Grade
I 37 6 (16.2) 36 (97.2) 7 (18.9) 6 (16.2) 2 (54 27 (72.9)
JIBIII 109 62 (56.8) 0.01 10 (9.1) 030 37 (339) 0.0 17 (15.5) 0.20 16 (14.6) 0.02 32 (29.3) <0.01
Unknown 6

Stage
I 56 15 (26.7) 55 (98.2) 13 (23.2) 8 (14.2) 10 (17.8) 32 (57.1)
I-1v 96 56 (58.3) 0.28 90 (93.7) 0.99 35 (364) 0.78 15 (15.6) 0.99 9 (93 026 28 (29.1) 0.71
Unknown 0

Residual disease
No 94 37 (39.3) 90 (95.7) 28 (29.7) 14 (14.8) 14 (14.8) 42 (44.6)
Yes 57 34 (59.6) 0.81 54 94.7) 0.83 20 (35.00 030 9 (1577) 0.89 5(87 024 17 (29.8) 0.67
Unknown 1

*p values adjusted using multivariate logistic regression models; values less than 0.05 are designated in bold font.
ER = estrogen receptor (alpha or beta); PR = progesterone receptor; AR = androgen receptor; TNEOC = triple negative ovarian cancer
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Table 3. Disease-free survival as related to clinical factors and receptor status

Disease-free survival

Disease-free survival
(Individualized steroid receptor

statuses were not used in this model)

RR (95 % CI) RR (95% CI)

Age

<50 years Ref Ref

>50 years 0.50 (0.13t0 1.82) 0.46 (0.14t0 1.44)
Menopause

Pre Ref Ref

Post 4.40 (1.01 to 19.02) 3.44 (1.01 to 11.78)
BMI

<25 Ref Ref

>25 1.92 (0.87 to 4.25) 2.19 (1.03 to 4.65)
Histology

Non-serous Ref Ref

Serous 0.49 (0.21to 1.13) 0.45 (0.20 to 1.001)
Grade

| Ref Ref

II-T1T 8.43 (1.67 to 42.62) 4.89 (1.21t0 19.7)
Stage

1 Ref Ref

1I-1v 2.63 (1.82 to 8.42) 3.14 (1.03 to 9.58)
Residual disease

No Ref Ref

Yes 2.18 (0.98 to 4.85) 1.69 (0.80 to 3.55)
ERa

Negative Ref

Positive 0.39 (0.17 to 0.90) - (—to—)
ERp

Negative Ref

Positive 0.21 (0.03to 1.43) (—to—)
PR

Negative Ref

Positive 1.96 (0.83 to 4.58) - (—to—)
AR

Negative Ref

Positive 1.81 (0.49 to 6.56) - (—to—)
HER2

Negative Ref

Positive 1.57 (0.39t0 6.22) - (—to—)
TNEOC

Negative Ref

Positive — (—to—) 1.35 (0.62102.9)

RR = risk ratio; 95%CI = 95% confidence intervals; ER = estrogen receptor (alpha or beta); PR = progesterone receptor; AR =
androgen receptor; TNEOC = triple negative ovarian cancer
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Table 4. Overall survival as related to clinical factors and receptor status

Overall survival

Overall survival

(Individualized steroid receptor
statuses were not used in this model)

RR (95 % CI) RR (95 % CI)

Age

<50 years Ref Ref

>50 years 0.52 (0.15t0 1.77) 0.46 (0.15t0 1.37)
Menopause

Pre Ref Ref

Post 3.11 (0.81to 11.85) 2.53 (0.83t0 7.71)
BMI

<25 Ref Ref

>25 1.99 (0.93 to0 4.27) 2.32 (1.12t0 4.8)
Histology

Non-serous Ref Ref

Serous 0.56 (0.26 to 1.22) 0.54 (0.26 to 1.13)
Grade

I Ref Ref

II-111 4.03 (1.07 to 15.10) 3.24 (091 to 11.5)
Stage

1 Ref

1I-1v 3.45 (1.10 to 10.85) 3.61 (1.2 to 10.8)
Residual disease

No Ref Ref

Yes 1.82 (0.86 to 3.87) 1.54 (0.77 t0 3.2)
ERa

Negative Ref

Positive 0.45 (0.20 to 1.00) - (—to—-)
ERp

Negative Ref

Positive 0.50 (0.09 to 2.64) - (—to—-)
PR

Negative Ref

Positive 1.96 (0.91 to 4.25) - (—to—)
AR

Negative Ref

Positive 1.87 (0.6 t0 5.8) - (—to—)
HER2

Negative Ref

Positive 1.46 (0.42 t0 5.04) - (—to—)
TNEOC

Negative Ref

Positive — (—-to—) 1.35 (0.62102.9)

RR = risk ratio; 95% CI = 95% confidence intervals; ER = estrogen receptor (alpha or beta); PR = progesterone receptor; AR =
androgen receptor; TNEOC = triple negative ovarian cancer
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4. Conclusoes

— Na avaliagéo isolada dos receptores, a expresséo de receptor de estrogeno alfa
foi de 46.7% e a de receptor de estrdgeno beta foi de 95.4%. A expresséo do
receptor de progesterona foi de 31.6% e a de HER2 foi de 12.5%. Os tumores
que expressaram receptor de androgeno representaram 6.5% da amostra.

Os tumores “triplo negativo” representaram 39,5% da amostra.

— O receptor de estrogeno beta ndo esteve associado significativamente a nenhum
critério clinico-patolédgico. O estrogeno alfa esteve associado a idade > 50 anos, a
ser menopausada, ao subtipo de tumor de ovario seroso, a0 maior grau
histol6gico de doenca, ao maior estadiamento da FIGO e a auséncia de doenca
residual > 1 cm. O receptor de androgeno esteve mais presente no subtipo
seroso. O receptor de progesterona esteve pouco presente na amostragem
deste estudo e esteve relacionado ao IMC maior que 25. O HER2 é
significativamente mais presente nos tumores de células claras e serosos. A
subclasse de tumores de ovario triplo negativo esteve significativamente

associada a tumores de grau histolégico menos diferenciado.
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— Na andlise multivariada, estiveram associados com maior risco de recidiva
ser menopausada a época do diagnostico, apresentar doenga com alto grau
histolégico, estagios avancados e apresentar IMC>25kg/m2. Quanto a analise
dos receptores e risco de recidiva, apenas o receptor de estrégeno alfa esteve
significativamente associado ao maior intervalo livre de doenga. Nas andlises de
sobrevida global, tiveram efeito positivo, apresentar doengca em estagio inicial
e ter IMC<25. Nao houve associagdo da expressao dos receptores nem do

grupo TNEOC com sobrevida global.
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