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RESUMO

Introducao: O estadiamento do cancer de mama envolve a avaliagdo adequada
da extensao local e distante da doenca, e deve ser feito de maneira precisa, a fim
de levar a um correto diagndstico e indicacao de terapia adequada. Os tumores
sao classificados de acordo com o American Joint Comitee on Cancer (AJCC),
tanto clinica quanto patologicamente, ndo sendo levadas em consideragdo as
caracteristicas moleculares. Ainda ndo se sabe como a avaliagdo das
caracteristicas dos pacientes e seus tumores pode limitar a avaliagdo correta do
estadiamento clinico do cancer de mama. Neste estudo, foram examinados fatores
que podem, em teoria, ser associadas a uma discrepancia entre o estadiamento
clinico e patologico dos tumores de mama em mulheres virgens de tratamento.
Objetivo: Avaliar a concordancia entre os estadiamentos clinico e patolégico do
cancer de mama em funcdo das caracteristicas clinicas e moleculares das
pacientes. Sujeitos e métodos: Estudo de corte transversal, sendo coletados
dados clinicos, epidemiologicos e anatomopatologico de 226 pacientes operadas
no Hospital da Mulher Prof. Dr. José Aristodemo Pinotti Hospital — CAISM-
UNICAMP, de janeiro de 2008 a setembro de 2010. Foram incluidas mulheres
submetidas a tratamento cirargico primario de cancer de mama, com carcinoma
ductal invasivo ou carcinoma lobular invasivo. Foram excluidas da analise
pacientes submetidas a quimioterapia neoadjuvante, metastaticas ou ja tratadas

para cancer de mama anteriormente. Resultados: As pacientes que foram
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subestadiadas eram mais jovens (idade ao diagnéstico = 52,2 anos; p < 0,01) e
sintomaticas ao diagnéstico (p = 0,04) em relagcdo as pacientes corretamente
estadiadas ou superestadiadas. O subtipo clinico-patolégico, status menopausal,
paridade, histéria prévia de cancer de mama, a terapia hormonal e o tipo
histol6gico (se ductal ou ndo-ductal) ndo foram associados com a diferenga no
estadiamento clinico e patolégico. Este estudo detectou que as mulheres com
menos de 57 anos de idade foram clinicamente subestadiadas principalmente
devido a subestimacdo do T (p < 0,001), assim como as mulheres na pré-
menopausa (p < 0,01). Por outro lado, as pacientes cujo diagnéstico foi realizado
por queixa clinica, e nao rastreamento, foram clinicamente subestadiadas devido a
subestimacdo do N (p < 0,001). Conclusao: O estudo mostra que o subtipo
clinico-patolégico ndo estd associado a diferengas de estadiamento, enquanto
mulheres mais jovens - e que tiveram seu diagndstico por queixa clinica e nao por
rastreamento -, tendem a ter seus tumores mais frequentemente subestadiados.

Palavras-chave: Cancer de mama. Estadiamento do cancer. Mamografia.
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ABSTRACT

Background: The staging of breast cancer involves the proper assessment of
local and distant extent of disease, and should be done accurately in order to lead
to a correct diagnosis and indication of appropriate therapy. Tumors are classified
according to the American Joint Committee on Cancer (AJCC), both clinically and
pathologically, not taking into account molecular characteristics. It is unclear how
the evaluation of patient characteristics and their tumors may limit the correct
evaluation of the clinical stage of breast cancer. In this study, we examined factors
that can, in theory, be associated with a discrepancy between clinical and
pathological staging of breast tumors in women undergoing surgery. Objective: To
evaluate the concordance between clinical and pathological staging of breast
cancer on the basis of clinical and molecular features. Subjects and Methods:
This was a cross-sectional study developed at Women's Hospital Prof. Dr. Jose
Aristodemo Pinotti — UNICAMP, from January 2008 to September 2010. We
included 226 women undergoing primary surgical treatment for breast cancer,
whose histological samples could provide material for the accurate diagnosis of
cancer and its staging. Patients undergoing neoadjuvant chemotherapy, with
metastasis or treated previously for breast cancer were excluded from the analysis.
Results: The understaged patients were younger (age at diagnosis = 52.2 years; p
<0.01) and symptomatic at diagnosis (p = 0.04) compared with correctly staged or

overstaged patients. The clinical-pathological surrogates subtype, menopausal



status, parity, previous history of breast cancer, hormone therapy and histology (if
ductal or non-ductal) were not associated with a difference in clinical and
pathological staging. We found that women under 57 years of age were clinically
understaged mainly due to underestimation of T (p <0.001) as well as women in
pre-menopause (p < 0.01). On the other hand, patients whose diagnosis was made
by clinical complaints, and not by screening, were clinically understaged due to
underestimation of N (p < 0.001). Conclusion: The study shows that clinical-
pathological surrogates subtypes were not associated with understaging, whereas
younger women, and who had their diagnosis by clinical complaints and not by
screening, tend to have their tumors more often understaged.

Keywords: Breast cancer. Cancer staging. Mammography
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INTRODUGCAO GERAL

O cancer de mama é a neoplasia com maior incidéncia entre as mulheres,
com taxas de 21% a 30% dos casos novos, tanto em paises desenvolvidos como
em desenvolvimento, com uma estimativa de incidéncia de 57 mil casos para o
ano de 2014 no Brasil, segundo o INCA (1), e com estimativas de 19,3 a 89,7
casos a cada 100.000 mulheres ao redor do mundo, segundo a Organizacao
Mundial da Saude (2).

A origem do cancer de mama € incerta, e existem relatos desde as antigas
civilizacdes a respeito da doenca, sendo os tratamentos descritos sempre locais e
agressivos, envolvendo a extirpacao radical da mama (3). Apds a descricao da
mastectomia radical, por Halsted em 1894 (4), e especialmente apds a Segunda
Guerra Mundial, houve uma busca pelo conhecimento de tratamentos menos
mutiladores e igualmente eficazes no controle da doenca (5,6). Estas novas
modalidades cirurgicas, aliadas ao desenvolvimento de terapias adjuvantes, como
radioterapia e quimioterapia, e mais recentemente com as terapias moleculares
alvo, permitiram uma evolugao no tratamento do cancer de mama especialmente
na segunda metade do século XX (3).

Ha pouco mais de uma década, pesquisadores avaliaram a
heterogeneidade do céncer de mama, comparando e agrupando os tumores
através de marcadores moleculares especificos. Como o estadiamento tumoral

classico - baseado na morfologia e no TNM do American Joint Comitee on Cancer



(AJCC) (Quadro 1) (7) tanto clinica quanto patologicamente -, ndo leva em
consideracao as caracteristicas moleculares que poderiam ser relevantes para a
melhor caracterizacao dos tumores e definicdo do prognédstico, foi proposta a
classificacdo em subtipo molecular(8).

O padrao de expressao génica avaliado por Charles Perou evidenciou que
apesar dos fenotipos moleculares observados em seu estudo demonstrarem uma
diversidade imensa, seria possivel agrupar tumores que possivelmente estariam
relacionados a diferentes caracteristicas moleculares da biologia do epitélio
mamario em: tumores luminais, que expressavam receptor de estrégeno (RE),
basais; tumores com superexpressao do oncogene Erb- B2 e mama normal (8,9).
Outros estudos realizaram uma classificacdo dos carcinomas de mama baseado
nas variagdes de padrdao de expressdo de genes derivados de microarrays de
DNA, e correlacionaram esta variacao de padrdao a evolugao clinica dos tumores
(10-13).

Entretanto, como a realizacdo dos microarrays apresenta alto custo,
inviabilizando sua utilizacdo em larga escala, Cheang et al. (14) publicaram um
estudo que comparou a realizagdo da expressao génica dos tumores com a de
marcadores imuno-histoquimicos, a fim de identificar uma correlagdo que pudesse
distinguir os tumores de pior e melhor prognéstico, para, desta forma, tornar esta
avaliacdo uma rotina na pratica clinica, utilizando o uso de receptor de
progesterona (RP) e do Ki67 para distinguir os tumores luminais A de luminais B
(14-16).

Os subtipos classificados através de critérios clinicos e patoldgicos sao

equivalentes a classificacdo molecular, representando uma aproximacao
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conveniente (14,17). Esses subtipos diferenciam-se com relacao as caracteristicas
clinicas, a resposta aos diversos tratamentos, risco de recidiva, presenca de
metastase a distancia, sitios preferenciais de metastases, sobrevida global, entre
outros fatores (8,10,18). Foi durante a 13th St Gallen International Breast Cancer
Conference Expert Panel, em 2013, que foi realizada a classificagdo em Luminal
A, Luminal B, Her2 superexpresso, basal-like ou normal, conforme imuno-
histoquimica para a determinacédo dos subtipos clinico-patolégicos, com o intuito
de padronizar estratégias terapéuticas em funcao desta classificacao (19)(Quadro
2). Nessa conferéncia foram discutidos o uso do receptor de estrogénio (RE),
presenca de receptor de progesterona (RP), aumento na expressao de uma
proteina de membrana celular - chamada Cerb B2 -, e a expressdo de uma
proteina chamada Ki67 - associada a proliferacao celular -, além de ser discutido o
valor de corte desses marcadores a ser utilizados (17,20-23).

O novo consenso de St. Gallen 2013 estabeleceu o valor de corte do Ki 67
maior ou igual a 14% como alto, e menor do que 14% como baixo. Foi
estabelecido também que, na auséncia da informacao sobre o Ki67, o valor do RP
podera ser usado para distinguir os subtipos Luminal A e Luminal B, sendo
definido o valor de corte maior ou igual a 20% como Luminal A, e menor do que
20% como Luminal B (19). Desta forma, tem-se que a classificacdo entre os
subtipos moleculares é feita da seguinte maneira: o subtipo Luminal A é
caracterizado como tumor de mama com presenca de expressao de receptor de
estrogeno (RE) e receptor de progesterona (RP), baixa expressdao do Ki 67

(<14%), sem Cerb-B2 superexpresso.



O subtipo Luminal B pode ser definido de duas maneiras diversas, uma
delas apresentando expressao de RE e/ ou RP (<20%) com alta expressao do
Ki67 e Cerb B2 negativo (Luminal B- Her2 negativo) e outra com baixa expressao
Ki67, com Cerb B2 superexpresso (Luminal B-Her2 positivo).

O subtipo HER2 apresenta Cerb B2 superexpresso, com alta expressao
Ki67, com RE e RP negativos.

O subtipo Basal-like ndao expressa RE e RP, ndo apresenta Cerb B2
superexpresso, € apresenta alto indice de proliferagcdo celular (Ki67), sendo
usualmente chamado de triplo negativo. Porém, para ser considerado Basal-like,
além de ser triplo negativo (TN), deve expressar citoqueratinas de alto peso
molecular, como a CK5/6, CK8/18, vimentina e EGFR(24).

O estadiamento clinico do cancer de mama envolve a avaliacdo adequada
da extensao local e distante da doenca, e deve ser feito de maneira precisa, a fim
de levar a um correto diagnéstico, pois isso determinara a indicacao de terapia,
seja com quimioterapia neoadjuvante nos casos de tumores localmente
avancados, seja com cirurgia primaria, conservadora ou radical. Sabe-se também
que pode existir uma diferenca entre o estadiamento clinico, realizado na consulta
inicial, e o estadiamento patol6gico, observado apdés a resseccao cirdrgica
primaria, quando comparados os achados do anatomopatoldégico com a suspeita
clinica inicial. Tem-se, por exemplo, a realiza¢do da biépsia do linfonodo-sentinela,
que é realizada quando nao ha suspeita de comprometimento tumoral na
avaliacao clinica da axila, porém o achado intraoperatério de linofonodos com

macrometastases pode alterar o tratamento proposto inicialmente (25).



Apesar de ser um tema constantemente debatido, apds o resultado de
estudos consistentes que avaliam se ha ou ndo necessidade de abordagem
cirurgica complementar em pacientes com acometimento neoplasico na axila, a
informacao sobre o status axilar é fundamental para o direcionamento terapéutico,
podendo ser proposta radioterapia axilar, seguimento ou esvaziamento axilar (26-
28).

Alguns dados da literatura também evidenciam uma ligagdo correlacao
entre a cirurgia realizada e os subtipos tumorais, por exemplo correlacionando
subtipos mais favoraveis - como o luminal A - a realizacdo de cirurgias
conservadoras, e a relacao de tumores de pior prognéstico, como os TN com uma
maior taxa de tumor residual apés a realizacdo de cirurgias conservadoras, ou
uma recidiva mais precoce, podendo-se depreender que estes tumores podem
estar sendo subestimados na avaliagdo clinica inicial (29-32). O estadiamento
clinico preconizado pela AJCC (Quadro 1) ndo considera as caracteristicas
biolégicas e moleculares, sendo observado que pacientes com tumores
localmente avangados nesta classificacdo podem apresentar uma boa evolucéo e,
em contrapartida, tumores de estadio inicial que evoluem precocemente com
recidivas e metastases (20).

Na era da medicina de precisao, o estadiamento clinico deve ser rigoroso, a
fim de evitar o tratamento inadequado. Por exemplo, os dados dos mais recentes
ensaios clinicos das familias ACOSOG e NSABP, bem como o EORTC AMAROS,
vém permitindo definir abordagens mais conservadoras para as mulheres com
cancer de mama inicial (26-28). Entretanto, para a paciente estar apta a participar

de protocolos de pesquisa desses novos tratamentos, ela deve possuir um
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estadiamento clinico confirmado pelo patolégico que garanta algumas
prerrogativas como, por exemplo, no ACOSOG Z0011, em que deve possuir
apenas 1 a 2 linfonodos axilares comprometidos, ou como o EORTC-AMARQOS,
que na sua publicacdo original do desenho do estudo permitia incluir apenas
tumores de até 3 cm (33), e na sua publicacado de resultados permitiu a inclusao
de pacientes com tumores de até 5 cm (T2) (28). E correto afirmar, porém, que os
tratamentos conservadores recentemente propostos podem ndo ser seguros e
efetivos em mulheres cujos tumores foram subestadiados na avaliacao clinica pré-
tratamento, visto que foram excluidas mulheres com tumores mais avangados do
que o proposto em cada estudo (26-28,33).

O estadiamento clinico do cancer de mama depende do exame fisico
realizado e da avaliacao radiolégica da mama (34), e deve ser realizado apds a
descoberta do cancer de mama com amostra histoldégica. Espera-se um melhor
progndéstico nos tumores diagnosticados a partir do rastreamento, ainda na fase
pré-clinica, se comparados com tumores detectados por exame clinico das
mamas, por tratar-se de tumores iniciais, tendo sido observada uma reducédo na
mortalidade em diversos estudos, sendo apenas questionavel a idade de inicio do
rastreamento (35).

Outro fator que poderia ser relevante para o correto estadiamento das
mulheres com cancer de mama € a idade, pois mulheres mais jovens podem nao
se beneficiar tanto do rastreamento com mamografia, visto que possuem tumores
de crescimento rapido, e que, portanto, podem ter tumores muito pequenos para
serem vistos na mamografia de rastreamento. Porém, o tumor pode se tornar

clinicamente palpavel ou pode apresentar-se em estagio muito mais avancado em
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rastreamento posterior (36,37). As mulheres mais jovens estdo sujeitas a
protocolos especificos de rastreamento, de acordo com seu risco em desenvolver
cancer de mama, assim como possuem protocolos de tratamento direcionados as
caracteristicas dos tumores que apresentam (38).

Ainda ndo se sabe como a avaliacdo das caracteristicas clinicas (por
exemplo, idade, estado menopausal, indice de massa corpérea) das pacientes e
seus tumores (em especial, tipo histolégico, subtipo molecular, grau tumoral),
podem limitar a avaliacao pré-cirurgica correta do estadiamento clinico do cancer
de mama. Neste estudo, foram examinados fatores que podem, em teoria, ser
associados a uma discrepancia entre os estadiamentos clinico e patolégico dos
tumores de mama em mulheres ainda nao tratadas.

Devido a grande heterogeneidade dos diferentes subtipos moleculares de
cancer de mama, e as caracteristicas proprias de cada grupo, entende-se que
pode haver uma diversidade, tanto na apresentacao clinica quanto radiol6gica e
anatomopatoldgica entre estes grupos. Esta é uma informacdo importante para
compreender se a forma de avaliagdo clinica inicial, o diagnéstico através dos
exames complementares e tratamento cirdrgico realizados estdo sendo
adequados, ou se estad havendo uma subestimacao ou ainda superestimacao do
tumor, dependendo das suas caracteristicas moleculares. Nao esta claro se existe
associacao entre o subtipo molecular do tumor e a probabilidade de ser
incorretamente estadiado. Erros de estadiamento podem ser responsaveis pela
indicacao de cirurgias inadequadas. Em casos de subestadiamento, pode haver
necessidade de reabordagem cirdrgica em pacientes com tumores clinicamente

menores do que se mostraram ao exame anatomopatoldogico pds-operatorio. A
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superestimacdo por sua vez, ocorre quando um tumor € avaliado como mais
avancado ao exame clinico, quando comparado ao resultado anatomopatolégico,
ocasionando a realizacao de cirurgias de maior porte, geralmente mais extensas
do que seria necessario. A avaliacdo inicial e o estadiamento clinico sdo os
responsaveis pela indicacdo do tipo de cirurgia a ser realizada. A informacao
sobre a biologia molecular dos tumores poderia influenciar no tipo de cirurgia a ser
indicado, caso a classificacdo molecular interfira na correlacdo entre os

estadiamentos clinico e patolégico no cancer de mama.



OBJETIVOS

Objetivo Geral
Avaliar a concordancia entre os estadiamentos clinico e patolégico do
cancer de mama em funcdo das caracteristicas clinicas das pacientes e

moleculares dos tumores.

Objetivos Especificos

1) Estadiar os tumores clinica e patologicamente, de acordo com o
American Joint Comitte on Cancer (AJCC), e definir seus subtipos clinico-
patologicos de acordo com o consenso de St. Gallen 2013;

2) Comparar as diferencas entre os estadiamentos clinico e patolégico,
em funcédo das caracteristicas clinicas das mulheres, forma de apresentacao do

tumor (clinica ou subclinica) e do subtipo clinico-patol6gico.






SUJEITO E METODOS

Desenho do estudo

Este € um estudo de corte transversal, no qual foi realizada uma analise
secundaria dos dados coletados entre janeiro de 2008 e setembro de 2010, de
pacientes operadas no Hospital da Mulher Professor Dr. José Aristodemo Pinotti —
CAISM - Unicamp.

Foram revisados os prontuarios de 365 pacientes, e apds aplicacdo dos
critérios de inclusdo e exclusdo, foram selecionadas 226 pacientes para esta
analise. Os critérios de inclusao foram: 1) Mulheres submetidas a tratamento
cirurgico primario para cancer de mama; 2) carcinoma ductal invasivo ou
carcinoma lobular invasivo; 3) informacdes precisas dos prontudrios; 4) amostras
histolégicas com imuno-histoquimica, que poderiam fornecer material para o
diagndéstico preciso e seguro de cancer e seu estadio. Os critérios de exclusdo
foram: 1) Pacientes submetidas a quimioterapia neoadjuvante; 2) pacientes com
cancer de mama metastatico; 3) outros tipos histolégicos de neoplasia de mama;

4) pacientes ja tratadas para cancer de mama antes da entrada no estudo.



Coleta de dados

Neste estudo, as informacgdes sobre a epidemiologia, estadiamentos clinico
e patoldgico, assim como tratamento cirurgico realizado nestas pacientes foram
revisados e anotados em um formulario especifico para esta andlise. A revisdo
dos prontuarios médicos foi realizada apenas pela pesquisadora principal,
reduzindo o potencial de viés de interpretacdo das informagdes contidas nos
prontuérios. A ficha de coleta dos dados foi utilizada inicialmente na avaliacdo de
20 prontuarios, e as informacgdes foram inseridas no banco de dados pré-existente,
0 que permitiu 0 ajuste, tanto da ficha de coleta - de acordo com as informagoes
que poderiam ser abstraidas dos registros - quanto do banco de dados, que foi
formatado a fim de conter todas as informagdes pertinentes a este estudo.

Os dados obtidos dos prontuarios foram inseridos em um banco de dados
previamente existente, com o objetivo de padronizar o estadiamento de acordo
com a sétima edicdo do American Joint Comitee on Cancer (AJCC).

As informagdes sobre o estadiamento clinico foram obtidas a partir da
consulta inicial que a paciente realizou, apds o diagnostico histolégico ter sido
confirmado. As consultas na instituicdo do estudo s&o invariavelmente realizadas
por um medico especialista (mastologista), responsavel pela anotagdo dos dados
no prontuario medico, bem como pela indicagdo cirlrgica, e o estadiamento da
doenca segue protocolos bem estabelecidos (AJCC). O exame complementar
utilizado para avaliacdo da extensdo local da mama, assim como da mama
contralateral, € a mamografia digital em duas incidéncias: cranio-caudal (CC) e

médio-lateral obligua (MLO). A realizacdo da ultrassonografia mamaria é um



método adicional O acometimento linfonodal é avaliado pelo exame clinico das
axilas, ndo sendo realizado exame de imagem complementar especifico para este
fim. A pesquisadora revisou todos os laudos de anatomopatoldgico, a fim de
confirmar se o estadiamento patolégico registrado no prontuario estava correto. Os
casos incluidos neste estudo foram submetidos a avaliacdo da expressdo de
receptores de estrégeno e progesterona, bem como HER2 e Ki67, em
microarranjos de tecido elaborados para propédsitos exclusivamente de pesquisas.
Os microarranjos, bem como a realizacao das reacdes de imuno-histoquimica e
leitura das coloragdes, foram realizadas no Laboratério de Patologia Experimental
do CAISM em estudos anteriores, e essas informacdes foram incorporadas ao
banco de dados, e as pacientes foram reclassificadas de acordo com o consenso

de Saint Gallen 2013.

Analise de dados

Os dados foram analisados utilizando-se o pacote estatistico R para
microcomputadores (R Development Core Team, 2014). O nivel de significancia
foi de 5% (p < = 0,05 e intervalo de confianca de 95%). A analise bivariada
preliminar consistiu no calculo do valor Kappa, de acordo com os estadiamentos
clinico e patolégico. Os casos foram classificados pela pesquisadora como:
subestadiados, quando o estadiamento clinico foi menor do que o patolégico;
corretamente estadiados, quando o estadiamento clinico foi equivalente ao
patoldgico; e superestadiados, quando o estadiamento clinico foi maior do que o

estadiamento patolégico. Um modelo de regressao logistica foi ajustado para



determinar possiveis associacdes entre a concordancia do estadiamento clinico
com o estadiamento patolégico e caracteristicas clinicas e patoldgicas dos

tumores.
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Synopsis

This study aims at identifying clinical and biological factors associated with breast cancer
under or overstaging. We concluded that tumor biology may not be associated, but lower
age and symptoms at diagnosis are associated with clinical underestimation of pathological

stage.



Abstract:

Background: Staging of breast cancer involves the proper assessment of the extent of
disease, and should be done accurately in order to lead to a correct diagnosis and indication
of adequate therapy. It is unclear how the evaluation of patient characteristics and their
tumors may limit the correct evaluation of the clinical stage of breast cancer. We examined
factors that may be associated with a discrepancy between clinical and pathological staging
of breast tumors. Objective: To evaluate the inconsistencies between clinical and
pathological staging of breast cancer on the basis of clinical and molecular features.
Subjects and Methods: This was a study on 226 women undergoing primary surgical
treatment for breast cancer. Patients were staged clinically and pathologicaly and were
classified as understaged when clinical staging was lower than pathological; correctly
staged, when clinical staging was the same as pathological; and overstaged, when clinical
staging was greater than pathological. Results: The understaged patients were younger
(p<0.01) and more symptomatic at diagnosis (p=0.04) compared with correctly staged or
overstaged patients. The clinico-pathological surrogate subtype, menopausal status, parity,
previous history of breast cancer, hormone therapy and histology were not associated with
differences in clinical and pathological staging. Women under 57 years of age and those
premenopausal were clinically understaged mainly due to underestimation of T (p<0.001).
Patients whose diagnosis was made due to clinical complaints, and not by screening, were
clinically understaged due to underestimation of N (p<0.001). Conclusion: Younger,
symptomatic patients, tend to have their breast tumors understaged during clinical
evaluation.

Keywords: Breast cancer. Cancer staging. Mammography



Introduction

Staging of breast cancer involves adequate assessment of the local and distant
extension of the disease. In the age of precision medicine, clinical tumor staging must be
very accurate in order to avoid inadequate treatment. For instance, data from the ACOSOG
and NSABP most recent trials, as well as the EORTC AMAROS and a few other trials
defined very conservative approaches to women with early stage breast cancer (1-3); it
seems sensible, however, that these advantages may not be enjoyed by women whose
tumors have been understaged during pretreatment clinical evaluation.

The methods currently available for breast cancer clinical staging rely on physical
examination and radiologic assessment of the breast (4). It is well known that several
factors may interfere with the clinical breast examination (CBE), such as breast density and
volume and women’s menstrual status (5). The same applies to mammography, since e.g.
breast density may compromise exam accuracy (6). Moreover, recent studies have
suggested that low-grade Luminal A tumors are generally detected with screening, whereas
rapidly growing tumors may be detected only when they become symptomatic (7), which
implies that the molecular subtype of breast cancer may be associated with clinical
presentation and thence with the sensitivity of the clinical and radiological assessments.
Current staging guidelines, however, do not suggest staging procedures tailored according
to the molecular subtype.

It remains unknown as to which measure characteristics of patients and their tumors
may hamper a correct presurgical evaluation of breast cancer stage. In this study, we
examined whether factors such as clinico-pathological surrogate subtypes, age, menopause
status, diagnosis by screening or symptoms are associated with discrepancy between the

clinical and pathological staging of breast tumors in women naive to treatment.
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Subjects and methods

Study design

We performed a secondary analysis of data collected by other studies linked to our
study group (8-12). The principal investigator (JPE), conducted further review of 226
patient’s medical records, specifically for the present report, to obtain data regarding the
clinical staging, the exams, and the pathological staging. Clinical and epidemiological data
are from January 2008 to September 2010. Data were collected at the Women's Hospital
Professor Dr. José Aristodemo Pinotti — CAISM - UNICAMP. In this study, data pertaining
to molecular and pathological characteristics of the tumors had already been obtained for
the studies cited above.

Inclusion criteria consisted of: 1) women undergoing primary surgical treatment for
breast cancer; 2) invasive ductal carcinoma or invasive lobular carcinoma; 3) histological
samples that could provide material for safe and accurate diagnosis of cancer and the
information about its stage for this study. Exclusion criteria consisted of: 1) lack of
information about the staging or molecular features of the tumor (technical inability to
perform any of the laboratory procedures); 2) patients undergoing neoadjuvant
chemotherapy; 3) patients with metastatic breast cancer; 4) patients already treated for

breast cancer before entry into the study.

Data collection

Information about the epidemiology, clinical and pathological staging, and surgical
treatment performed were reviewed, and annotated in a specific form. The review of
medical records was performed only by the main investigator, reducing the potential for

bias in interpretation of the information contained in the medical reports. The data
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collection form was initially used to evaluate 20 medical records, and the information was
entered into the pre-existing database, allowing the adjustment of both the collection record
and the database, which was formatted to contain all relevant information to this study.
Information pertaining to the clinical staging was obtained from the patient's initial
appointment after the histological diagnosis had been confirmed. All patients were
evaluated by a breast surgeon and the staging of the disease was done according to well-
established protocols (AJCC) (13). Women underwent two-incidence digital
mammography, craniocaudal (CC) and mediolateral oblique (MLO). Breast ultrasound was
used when needed. Clinical N status was determined with palpation of the axilla. All
pathological reports were reviewed by JPE. Evaluation of the expression of
estrogen/progesterone  receptors, HER2 and Ki67 were performed using
immunohistochemistry and Fluorescent in situ hybridization (FISH) according to standard
protocols. All pathological assessments were performed at the Experimental Pathology
Laboratory of CAISM. The surrogate molecular subtypes of breast cancer were determined

according to the 13™ St. Gallen consensus (14).

Classification of staging status
Patients were classified as: wunderstaged when clinical staging was lower than
pathological; correctly staged, when clinical staging was the same as pathological staging;

and overstaged, when clinical staging was greater than pathological.

Data analysis
Data were analyzed using the R statistical package for microcomputers (R
Development Core Team, 2015). The significance level was 5% (p<0.05 and confidence
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interval of 95%). Bivariate analysis consisted of calculating the kappa value for agreement
between the clinical and pathological staging. Cases were classified as understaged if
clinical staging is less than pathological; correctly staged, if both match; and overstaged, if
the clinical staging was higher than pathological (we call these conditions as “staging
statuses”). A logistic regression model was fit to determine possible associations between
the congruence of staging and clinical and pathological features of the tumors. Finally, we
analyzed separately whether the molecular subtype of breast cancer was associated with

staging status using chi-squares.

Results

Eighty-six (38%) patients were understaged, 130 (57.5%) patients were correctly
staged and 10 (4.5%) patients were overstaged. In table 1 we compare clinical and
pathological characteristics according to staging status (understaged, correctly
staged/overstaged). For statistical analysis, patients who were correctly staged and those
overstaged were grouped. Patients understaged were younger (mean age at diagnosis = 52.2
years; p<0.0001) and more symptomatic at diagnosis (p=0.04) than their counterparts
correctly staged and overstaged (mean age at diagnosis = 60.7 years). Menopausal status,
parity, family history of breast cancer, post-menopausal hormonal replacement, histology
(whether ductal or non-ductal) and body-mass index were not associated with staging
status. The affected breast quadrant was not related to the discordance of staging status
(p=0.18, data not shown). The mean time between the first appointment at the institution
when clinical staging was performed and the surgery was 65 days to correctly and
overstaged patients, and 62 days for understaged patients (p= 0.25; data not shown in
table).
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Table 2 cross-tabulates clinical and pathological staging of the women, according to
the 2010 AJCC consensus (13), and further dissects T and N staging. Of women clinically
stage I, 32 were later considered stage II (24 women) or stage III (8 women). Of women
clinically stage II, 54 were later considered stage III, whereas 8 were downstaged. Of
women clinically stage III, 2 were downstaged to stage Il pathological. Because all
metastatic patients were excluded from analysis, there is no stage IV patient in this study.
The intraclass correlation coefficient for AJCC staging agreement was 0.54. While
analyzing only T staging, ICC was slightly superior (ICC= 0.62). It is worth noting that
agreement was negatively affected by 27 women who were clinically T1, T2 or T3 and
were later found to be pT4, due to dermis involvement not seen in the clinical evaluation.
The mean pathological size of the tumor was also relevant in understaged patients (mean 32
mm, range 12 to 80mm) in comparison to correctly staged and overstaged patients (mean
25mm, range 1 to 75 mm) (p<0.001).

Restricting analysis to N staging (ICC= 0.33), agreement was low mainly because
of understaging of axillary lymph nodes: of the 137 NO patients, 48 were later found to
harbor lymph node compromise. Also, patients with a clinically positive axilla were often
understaged: 41/85 N1 patients were actually pN2 or pN3. It was found that the
understaged patients had a mean of 6.9 lymphnode envolvment (range O to 41), and the
correctly staged and overstaged patients had a mean of 2.3 (range 0 to 29) (p<0.001)
compromised nodes.

In Table 3 we analyze further the significant associations described in Table 1,
between staging status and age, menopausal status, and whether diagnosis was made during
breast cancer screening or triggered by symptoms. We arbitrarily established the cutoff

point for this analysis as the median age (57 years) of the patients. We detected that women
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<57 years of age were clinically understaged mainly due to underestimation of tumor
volume or dermis involvement (T) (p<0.001). The same was true for premenopausal
women (p<0.01), although these associations were not significant after multivariate
adjustment. On the other hand, patients whose diagnoses were triggered by symptoms were
clinically understaged due to underestimation of their N status (p<0.001).

We also analyzed whether the type of surgery performed (conservative or radical)
was associated with staging status (p=0.33) and rate of re-operation due to compromised
surgical margins (p=0.45) (data not shown in tables), but no relation was found.

In table 4, we examine staging status according to the molecular subtype of the
tumors (p=0.48). Thirty three (38.4%) of the patients whose tumors were understaged had
luminal A tumors, 30 (34.9%) had Luminal B, 13 (15.1%) had Her?2 positive and 10
(11.6%) triple-negative tumors. Of the patients whose tumors were overstaged, 4 (40%) had
luminal A, 3 (30%) Luminal B, 1 (10%) Her?2 positive and 2 (20%) had triple negative
tumors. The correctly staged women, 47 (36%) had luminal A, 54 (41.5%) Luminal B, 9

(7%) Her?2 positive and 20 (15.5%) had triple-negative tumors.
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Discussion

Our study suggests that the surrogate clinico-pathogical subtype of the breast tumor
is not associated with discrepancies between clinical and pathological staging, whereas
younger women and/or those with palpable tumors are at an significantly higher risk of
having their disease clinicaly understaged. This may result in significant detrimental effects
for treatment planning in younger women, since suboptimal treatments may be prescribed.
Interestingly, younger, premenopausal women had their tumors understaged mainly due to
T underestimation, whereas those women with symptomatic tumors had their disease
understaged mainly due to N underestimation.

It is important to notice that CBE workup may vary according to practitioner
experience, whereas mammography is performed according to strict technical parameters
dictated by BI-RADS® (15). One possible explanation for our findings is that younger
women have faster growing tumors (16) compared with older women, and in theory these
rapidly growing tumors may be smaller during pretreatment evaluation than they are at the
moment surgery is performed.

Our data also revealed that clinical T underestimation was also more common in
women with larger tumors, which in turn suggests that the semiotecnical strategy for T
estimation has sensitivity flaws. It is important to notice that we excluded, as per study
protocol, patients with clinical advanced tumors, since these were prescribed neoadjuvant
treatments, although 18 patients with ¢cT4 were included, probably because they had small
tumors with skin involvement, and they were not sent to neoadjuvant chemotherapy. We
found that, of 93 patients with clinical T1 tumors, 25 were further diagnosed with pT2
tumors and another 4 with pT4 tumors. However, of the 106 women with clinical T2

tumors, 21 were later diagnosed with pT4 disease. These figures suggest that the clinical
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evaluation of the breast, especially in women with larger tumors, may be flawed by the
underestimation of skin and chest wall involvement, which may pose serious implications
for the success of the primary surgical treatment.

The failure to clinically detect lymph node involvement was the main responsible
for the clinical underestimation of the local extension of the disease. The implication of this
must be analyzed with caution, since women with clinical NO tumors who were later
diagnosed with pN1 or pN2 do not represent a technical problem, since it is expected that a
percentage of patients, depending on tumor characteristics, will be in this situation, and
sentinel lymph node biopsy can be used to overcome this situation. The clinical challenge
resides in women who are clinically deemed N1 and are later found to be N2 or N3. For
these patients, suboptimal dissection of the axillary nodes may occur due to unexpected
technical difficulties during surgery. In many cases, prognosis may be affected, since
neoadjuvant treatment might have been a better treatment option, although studies have
shown that treatment order does not seem to be associated with mortality due to breast
cancer (17,18). Recent evidence from the ACOSOG Z011 (1) and EORTC AMAROS (3)
studies have shown that women with early stage disease may benefit from less aggressive
treatment protocols; however, the benefits of these less aggressive treatment protocols have
not been demonstrated in women who were clinically understaged (1,3). For instance, in the
ACOSOG Z011 trial, women who were found to have tumors >5cm on histology were
excluded from analysis.

Overstaging is characterized by the overestimation of tumor size and spread, and
may result in overtreatment. In our study, 8 women (3.5%) were thought to be clinically

stage II but were pathologically stage I, and 2 women (0.9%) were clinically stage III and
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were pathologically stage 1. We were unable to determine whether patients who were
overstaged were also overtreated.

Eighty-six (38%) out of 226 women had their breast cancer understaged. However,
the number of women who had to undergo re-operation did not differ between women
correctly staged or overstaged and those understaged. This finding reveals that clinical
understaging of breast tumors was not associated with suboptimal first-line surgical
treatment, and there was no association of clinical understaging with the rate of re-
operations or compromised surgical margins. It is worth mentioning that there was no
significant difference in the time elapsed from diagnosis to treatment between patients
clinically understaged and those correctly staged or overstaged. This is an important finding
because significantly higher intervals between diagnosis and treatment in women
understaged could have been interpreted as delayed treatment.

It was our hypothesis that triple-negative, luminal B and Her-2 tumors would be
more frequently understaged than Luminal A tumors due to rapid growth of the former.
However, this hypothesis was not confirmed and we were surprised by the fact that younger
women, and those who had their diagnosis triggered by clinical complaints and not by
screening tended to have their tumors more often understaged. Unfortunately, we do not
have annotated follow-up data for this cohort of patients, and thus it was impossible for us
to evaluate the survival implications of clinical understaging since there were very

significant imbalances in tumor volume and lymph node compromise between groups.
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Table 1: Clinical and pathological features as related to staging status

Understaged Correctly staged/ p-value p-value
Overstaged adjusted
Number of Patients 86 (38) 140 (62)
(0/%)
Age (mean/sd) 52.2(11.5) 60.7 (13.9) <0.01 <0.0001
Menopause (n/%)
No 34 (39.6) 35 (25)
Yes 52 (60.5) 105 (75) 0.02 0.06
Parity (n/%)
Nuliparous 8(9.3) 23 (16.4)
1 or more offspring 78 (90.7) 117 (83.6) 0.16 -
Family history of
breast cancer (n/%)
Yes 14 (16.3) 27 (19.3)
No 72 (83.7) 113 (80.7) 0.59 -
Diagnosis (n/%)
Screening 21 (24.4) 57 (40.7)
Symptomatic 65 (75.6) 83 (59.3) <0.01 0.04
Hormonal therapy
(0/%)
No 65 (76.5) 120 (85.7)
Yes 20 (23.5) 20 (14.3) 0.10 -
BMI (n/%)
<25 30 (34.9) 46 (32.9)
25-29.9 28 (32.6) 42 (30.0)
>30 28 (32.6) 52 (37.1) 0.79 -
Histology (n/%)
Ductal 83 (96.5) 132 (94.3)
Lobular 3(3.5) 8(5.7) 0.54 -

* multicentric tumors not included (n=22)
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Table 2: Clinical and pathological staging

Pathological stage
I I I
Clinical stage 1 46 24 8
n 8 60 54
I1CC=0.54 I 0 2 24
Comparison of T staging
T Pathological
1 2 3 4
T clinical 1 64 25 0 4
2 13 68 4 21
I1CC=0.62 3 0 5 1 2
4 0 0 0 18
Mean (range) )/
Tumor diameter Correctly
(pathological, staged 25(1to 75)
milimiters) overstaged
Understaged 32(12 to 80) <0.001
Comparison of N staging
N Pathological
0 1 2 3
N Clinical 0 89 31 11 6
1 17 26 22 19
I1CC=0.33 2 1 0 2 2
3 0 0 0 0
Mean (range) P
Number of Correctly
compromised staged 2.3(0to29)
lymph nodes overstaged
(pathological)
Understaged 6.9 (0to41) <0.001

Dark shading = overstaged; Light shading = understaged
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Table 3 — Staging features as related to age at diagnosis, menopausal status and

clinical symptoms

T staging status N staging status
Understaged Correctly Overstaged p Understaged Correctly Overstaged p
staged staged
Age >57 years 18 (33.3) 89(59.2) 11(61.1) 41(46.2) 67(57.8) 10(52.6)
Age <57 years 38(66.7) 61(40.8) 7(38.9) <0.001 50(53.8) 49(42.2) 8(47.4) 0.18
Menopaused 30(54.4) 112(73.9) 15(83.3) 61(67.7) 82(70.1) 14(73.7)
Not 26(45.6) 39(26.1) 3(16.7) <0.01 30(32.3) 35(29.9) 4(26.3) 0.65
menopaused
Diagnosis by 16(29.8) 58(38.6) 3(16.7) 19(22.6) 52(44.4) 7(36.8)
screening
Diagnosis 40(70.2) 93(61.4) 15(83.1) 0.11 72(77.4) 65(55.6) 11(63.2) <0.001

triggered by

symptoms
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Table 4: Clinical and pathological staging according to molecular surrogates.

Luminal A Luminal B Her2 Triple
negative
Understaged (n/%) 33 (38.4) 30 (34.9) 13 (15.1) 10(11.6)
Correctly staged 47 (36.0) 54 (41.5) 9 (7.0) 20 (15.5)
(n/%)
Overstaged (n/%) 4 (40.0) 3(30.0) 1 (10.0) 2 (20.0)

Chi-square p=0.48
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1)

CONCLUSAO GERAL

Este estudo concluiu que:

a) Estadiamento clinico (Ec), segundo AJCC: 78 (34,5%) pacientes eram
Estadio |, 122 (54%) eram Estadio Il e 26 (11,5%) estadio |ll.

b) Estadiamento patolégico (Ep), segundo AJCC: 54 (24%) pacientes eram
Estadio |, 86 (38%) eram Estadio Il e 86 (38%) estadio Ill.

c) Classificacdo em subtipo clinico-patolégico, de acordo com 13°. Consenso
de Saint Gallen: 84 (37,1%) pacientes apresentavam tumor Luminal A, 87
(38,5%) Luminal B, 23 (10,2%) Her2 superexpresso e 32 (14,1%) triplo

negativo.

Aproximadamente 38% das mulheres foram clinicamente subestadiadas. Nao
houve diferenca estatisticamente significativa (p=0,48) em relacdo aos
subtipos clinico-patoldgicos e a taxa de subestadiamento. Idade menor que 57
anos e ter o tumor diagnosticado por queixa clinica foram fatores associados

ao subestadiamento clinico.
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ANEXOS

Anexo 1 - Ficha de coleta de dados

Nome:

HC: - Numero:

Nimero do caso: data hoje: / /

Data de nascimento : / / Idade diagndstico: anos
Idade da menarca: Paridade: ‘ 1 ‘nuh’para |2 ‘ multipara
Menopausada: |1| Sim (aos anos) 2| Nao

Terapia hormonal |1] sim |2]| Ndo se sim: 1 ‘prévia |2 | atual
Histéria familiar: | 1| Sim (quem: ) 12| Ndo

Data do diagnéstico: / /

Método diagnostico : | 1|screening 2] queixa clinica
Peso: altura:

EXAMES:

MMG (BIRADS): [0] [1] |2] 3] l4l__Is] el

- achados: | 1| microcalcificacdes |2 | nédulo |3 | assimetria |4 distorcoes | 5| normal
- Se microcalcificagdes: 1 ‘pleomérficas 2] agrupadas 3] segmentares

- Descricao do nédulo
- Tamanho na MMG: (mm)

USG BIRADS): ol [1]  [2] 3] [4]__Is] |6l

- achados: | 1 |microcalcifica96es |2 | nédulo |3 | assimetria |4] distor¢oes | 5| normal
- Descricao do nédulo
- Tamanho no USG (mm)

RX toérax: | 1 | normal ‘ 2 ‘ metastase | 3 | duvidoso
- achado:

Usg abdomen: | 1| normal |2 | metdstase | 3| duvidoso
- achado:

Cintilografia dssea: ‘ 1 ‘ normal ‘ 2 ‘ metastase | 3 | duvidoso
- achado:

ESTADIAMENTO0 CLINICO:
T: |1]até2em  |2] de2-5cm 13|>5em |4al |4b] |4c| 44|
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N: o] 1] 2] 3]

M: ‘ 0 ‘ sem meta ‘ 1 | com meta

Ec:  |1]  |2a]  |2b] | 3a |3b | | 3¢ |3d| 4]
CIRURGIA:

Data: /[ Cirurgia: | 1 ‘ Conservadora ‘2 ‘ Radical (mastectomia)
Reconstrucdo imediata: | 1 [Sim 2| Nao Se sim, qual?

Lado operado: | 1 ‘ direito 2 | esquerdo

Quadrante acometido: |1 | QSE [2]QST |3|QII |4|QIE |5 |multicéntrico
Abordagem axilar:

BLS | 1]Sim |2 |[Ndo - N°. BLS dissecados: ___ N°. BLS acometidos: ____
axilectomia | 1|Sim |2 |[Ndo - N°. LN dissecados: ____ N°. LN acometidos:
Invasdo extranodal: |1| sim ‘ 2| Nao

ESTADIAMENTO0 PATOLOGICO:

T: |1]aé2em  [2] de2-5em [3|>5cm  |4al [4b] [4c| [4d|
N: o 1] 2] 3]

M: ‘ 0 ‘ sem meta ‘ 1 | com meta

Ep:  |1al || [2al  [2b] [3al 3] [3c]  [3d] |4]
Tamanho do tumor invasor :

Grau nuclear: | 1| bem diferenciado |2 | moderadamente dif. |3 |p0uco dif
Grau histolégico: | 1| bem diferenciado |2 | moderadamente dif. |3 |p0uco dif
Tipo histolégico: |1] CDI |2 CLI

Invasdo angiolinfatica peritumoral: | 1 | sim ‘2 ‘ Nao

Invasdo perineural peritumoral: |1] sim 12| Ndo

Invasao de pele : [1] sim 12| Nio

Invasdo dos linfaticos da derme: | 1 | sim ‘ 2 ‘ Nao

CDIS associado: | 1 | sim ‘2‘ Nao  Se sim, tipo: ‘ 1 ‘ comedo ‘2‘ Nao comedo
Grau nuclear CDIS: | 1 | | 2 | ‘ 3 ‘

Margem do tumor invasor: Margem do tumor in situ:

N°. reoperacoes: Motivo:
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Anexo 2 - Aprovacio do Comité de Etica em Pesquisa (UNICAMP)

Qﬁg}'ﬁ FACULDADE DE CIENCIAS MEDICAS
ffﬁ-;. @?@ COMITE DE ETICA EM PESQUISA
aenT ® http:/Awww. fem.unicamp.br/fem/pesgquisa/comite-de-etica-em-pesquisa

UuNIicCamMP

CEP, 25/02/14.
{(PARECER CEP: N° 1246/2009)

PARECER

I - IDENTIFICACAO:

PROJETO: “EXPRESSAO DA COX-2 E DA P53 NOS SUBTIPOS MOLECULARES
DE CARCINOMA DUCTAL INVASIVO DE MAMA E AVALIACAO DE SEU
VALOR COMO FATOR PREDITIVO E PROGNOSTICO”.

PESQUISADOR RESPONSAVEL: Kitia Piton Serra

II - PARECER DO CEP.

O Comité de Etica em Pesquisa da Faculdade de Ciéncias Médicas da UNICAMP
tomou ciéncia e aprovou o adendo que inclui o subprojeto “CONCORDANCIA ENTRE
AS CARACTERISTICAS CLINICAS, RADIOLOGICAS E ANATOMO-
PATOLOGICA NOS DIFERENTES SUBTIPOS MOLECULARES DE CANCER
DE MAMA?, com finalidade de mestrado da aluna Juliana Pinho Espinola, referente ao
protocolo de pesquisa supracitado.

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

III - DATA DA REUNIAO.

Homologado na I Reunidg Ordinaria do CEP/FCM, em 25 de fevereiro de 2014.

Profa. Dr: atima Aparecida Bittcher Luiz
COORDENADORA do COMITE DE ETICA EM PESQUISA
FCM / UNICAMP

Comité de Etica em Pesquisa - UNICAMP

Rua: Tessdlia Vieira de Camargo, 126 FONE (019) 3521-8936

Caixa Postal 6111 FAX (019) 3521-7187

13083-887 Campinas — SP cep@fem.unicamp.br
Pagina 1 de 1
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Quadro 1 - Estadiamento do carcinoma de mama de acordo com a 7°. edi¢do

do AJCC, 2010

la T1, NO, MO
Ib T1, N1mic, MO
lla T1, N1, MO
T2, NO, MO
llb T2, N1, MO
T3, NO, MO
llla T1, N2, MO
T2, N2, MO
T3, N1-2, MO
llib T4, NO-2, MO
llic Qualquer T, N3, MO
v Qualquer T, Qualquer N, M1
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Quadro 2. Classificacdao dos carcinomas de mama em funcao do subtipo

clinico-patoldgico do 13°. Saint Gallen

LUMINAL A RE+/ RP+/ Ki67<14%*/ HER2 -

LUMINAL B RE+/ RP+/ Ki67214%*/ HER2 —
RE+/RP<20%/Ki67 indisponivel /HER2 -
RE+/ RP+/ Ki672 ou<14%*/ HERZ2 +

HER2 RE- / RP- / Ki672 ou<14%*/ HER2 +

TRIPLO NEGATIVO RE-/ RP-/ Ki67= ou<14%*/ HER2 -

* Segundo consenso de Saint Gallen 2013, quando Ki67 estava indisponivel,
realizada avaliagao de subtipo molecular utilizando percentual de positividade do
Receptor de Progesterona (RP), tendo como ponte de corte 20%.
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