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RESUMO

Introducdo: O cancer de mama ¢ o tipo de neoplasia que mais causa mortes entre as
mulheres nos paises em desenvolvimento. No Brasil, a incidéncia da doenca ¢ elevada
no Nordeste do pais e o aumento no nimero de casos novos pode ser atribuido as
mudangas relacionadas aos fatores reprodutivos ¢ do estilo de vida. Objetivos: Esta
dissertagdo teve como objetivo analisar a literatura sobre os fatores de risco do cancer
de mama e o conhecimento sobre a doenca e identificar associagdes entre fatores de
risco e o cancer de mama do tipo triplo-negativo. Métodos: Foram desenvolvidos dois
artigos cientificos para publicagdo. O primeiro artigo trata-se de uma revisdo integrativa
sobre o conhecimento da neoplasia mamaria e seus fatores de risco em estudos Latino
americanos. O segundo artigo trata-se de um estudo transversal sobre fatores de risco do
estilo de vida e o cancer de mama triplo-negativo, realizado com 236 mulheres
diagnosticadas com cancer de mama invasivo no estado da Paraiba. Resultados: Na
revisdo integrativa da literatura foram selecionados 47 artigos, dos quais 27 eram sobre
fatores de risco do cancer de mama e 20 eram sobre conhecimento ou consciéncia sobre
a doenga. Os principais fatores de risco identificados pelos autores foram obesidade e
sobrepeso, idade avangada, historia familiar de cancer de mama, nuliparidade e
menopausa. Os artigos sobre conhecimento destacaram o diagnéstico precoce da
neoplasia mamaria e o autoexame foi 0 método de detec¢do mais investigado. O estudo
transversal mostrou que tabagismo e obesidade tiveram associagdes com o subtipo
triplo-negativo do cancer de mama. As mulheres que ja fumaram alguma vez na vida
tiveram 3.70 (OR= 0.270; 95% CI: 0.10-0.68; p= 0.006) vezes menos chances de ter o
subtipo triplo-negativo. Pacientes com obesidade tiveram 3.514 (95% CI: 1.23- 10.03;
p= 0.019) mais chances de ter o subtipo triplo-negativo quando comparadas com o
subtipo Luminal A. Conclusoes: A literatura sobre fatores de risco do céncer de mama
apresenta melhor delineamento metodologico e fundamentagdo tedrica do que a
literatura sobre o conhecimento da doenga. O tabagismo estd associado a menores
chances de ter o cancer de mama triplo-negativo, enquanto que a obesidade estd
associada a maiores chances de desenvolver esse tipo de cancer de mama.

Palavras-chave: Cancer de mama, Diagnostico Precoce, Fatores de risco, Subtipos
moleculares.



ABSTRACT

Background: Breast cancer is the type of cancer that most causes deaths among women
in developing countries. In Brazil, an incidence of the disease increases and the number
of new cases of breast cancer can be attributed to the increase in life expectation of
women and changes related to reproductive factors and lifestyle. Objectives: The aim
of this study was to analyze the literature on breast cancer risk factors and knowledge
about the disease and to identify associations between risk factors and triple-negative
breast cancer. Methods: Two scientific articles were developed for publication. The
first article deals with an integrative review on the knowledge of breast cancer and its
risk factors in Latin American studies. The second article deals with a cross-sectional
study on lifestyle risk factors and triple-negative breast cancer, performed with 236
women diagnosed with invasive breast cancer in the state of Paraiba. Results: In the
integrative review, of 47 studies selected, 27 were about risk of breast cancer and 20
were about knowledge or awareness. The main risk factors identified by the authors
were obesity and overweight, old age, family history of breast cancer, nulliparity and
menopause. The articles on knowledge focused in early diagnosis of breast cancer and
breast self-examination was the most investigated method of detection. The cross-
sectional study showed that smoking and obesity had associations with the triple-
negative subtype of breast cancer. Women who smoked sometime in their lives had 3.70
(OR = 0.270, 95% CI: 0.10-0.68, p = 0.006) times less likely to have a triple-negative
subtype. Patients with obesity had 3,514 (95% CI: 1.23 - 10.03; p = 0.019) more likely
to have the triple-negative subtype when compared to the Luminal A subtype.
Conclusions: The literature on breast cancer risk factors presents a better
methodological outline and theoretical basis than the literature on the knowledge of the
disease. Smoking is associated with lower chances of having triple-negative breast
cancer, while obesity is associated with a higher chance of developing this type of
breast cancer.

Key-words: Breast cancer, Early detection, Risk factors, Molecular subtypes.
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1. INTRODUCAO

O cancer ¢ uma das principais causas de mortes em todo o mundo, sendo
considerado problema de saude publica em diversos paises' % Para o ano de 2012 a
estimativa mundial foi de 14.1 milhdes de casos novos de cancer e 8.2 milhdes de
mortes decorrentes dessa patologia'. Nos paises menos desenvolvidos o tipo de céncer
de maior incidéncia e mortalidade entre as mulheres é o cancer de mama . Por outro
lado, em paises desenvolvidos como os Estados Unidos, apesar desse tipo de cancer
ainda ser o mais incidente entre o sexo feminino, o cancer de pulmdo ¢ o principal
responsavel pela mortalidade”. As maiores taxas de incidéncia da neoplasia mamaria se
encontram na América do Norte, Australia, Nova Zelandia e nas regides Norte e Oeste
da Europa'.

O Brasil encontra-se na regido onde as taxas de incidéncia sdo intermediarias
comparadas aos indices mundiais e essas variagdes internacionais refletem diferencas na
detecgio precoce e na avaliagdo dos fatores de risco de cada pais'. As estimativas para o
ano de 2016, validas também para 2017, sdo de 57.960 novos casos de cancer de mama
no pais’. Em relagdo 4 mortalidade as taxas também continuam crescendo e no nosso
pais a neoplasia mamaria ainda ¢ o tipo de cancer que causa mais mortes entre as
mulheres®.

Um estudo ecologico realizado por Kluthcovsky et al. (2014) mostrou que a taxa
de mortalidade do cancer de mama entre as mulheres brasileiras passou de 1,8% no
periodo de 1991-1994 para 2,6% no intervalo de 2007-2010°. Neste mesmo periodo a
taxa de mortalidade proporcional se manteve estavel no Sul, diminuiu no Sudeste e
permaneceu alta nas demais regides, especialmente no Nordeste, onde houve um
crescimento de 106% °.

Avaliando a tendéncia temporal das taxas de mortalidade por carcinoma mamario
nos estados do Nordeste, no periodo de 1980 a 2009, pesquisadores verificaram que a
Paraiba foi um dos estados onde ocorreu o maior aumento nas taxas de mortalidade no
periodo estudado, com uma variagdo percentual anual de 11,9% a partir do ano 2000,
atras apenas do Maranhéo que atingiu a variagio de 12% a partir do ano 2002°.

A neoplasia mamaria é uma patologia heterogénea e o avango na biologia

molecular no inicio do século XXI trouxe a identificacdo de perfis de expressdo génica
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dos canceres de mama através do estudo de seu perfil molecular’®. Os receptores
hormonais de estrogénio (ER), de progesterona (PR) e o fator de crescimento humano
epidérmico receptor-2 (HER2) foram usados como marcadores para caracterizar os
subtipos moleculares do cancer de mama e, hoje, sdo considerados importantes fatores
preditivos para a neoplasia mamadria, sendo recomendada a avalia¢do de suas expressoes
por diversos consensos oncolégicos internacionais™'*'".

Os subtipos moleculares do cancer foram descritos pela primeira vez por Perou e
colaboradores (2000) quando eles analisaram mais de 8 mil genes quanto a expressao de
ER, PR e HER2 e identificaram quatro grupos de amostras, uma com expressao positiva
de ER (ER+/Lumindide) e trés com expressdo negativa para ER (Basaloide ou Tripo-
negativo, HER2+ e mama normal-simile)’. Posteriormente, Sorlie e pesquisadores
sugeriram que o subtipo Luminal poderia ser dividido em Luminal A e Luminal B e,
recentemente, a porcentagem de expressao do marcador de proliferagdo celular Ki-67

.. \ . - .. . .. 12.1
foi incorporada 4 classificagdo para distinguir esses dois tipos™'>".

Os subtipos de CM foram classificados através da técnica de microarranjos de
DNA e essa categorizacdo ¢ estabelecida até hoje em quatro subtipos moleculares:
Luminal A, Luminal B, HER2 superexpresso ¢ Tripo-negativo (TN)"®. Posteriormente &
descoberta, varios estudos evidenciaram, através da imunohistoquimica, que de acordo
com o subtipo molecular, o prognostico da doenga, a agressividade tumoral, o risco de
recorréncia e taxa de mortalidade das pacientes variam'*'*!>. Além de contribuir na
avaliacdo de fatores preditivos e prognosticos da neoplasia mamaria a classificagdo dos
tumores em subtipos moleculares ¢ de fundamental relevancia na abordagem terapéutica
do carcinoma mamario'® .

Os subtipos moleculares com o indice de Ki-67 da neoplasia mamadria estdo
dispostos na Tabela 1. Com essa classificacdo foi possivel desenvolver terapias

especificas para cada subtipo e proporcionar para as pacientes um tratamento

individualizado'’.
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Tabela 1 — Fenotipos para a classificagdo molecular do cancer de mama por imunohistoquimica.

Subtipo molecular Marcadores e classificagdo com o indice Ki-67
Luminal A ER+ e/ou PR+, HER2 — e Ki-67<14%
Luminal B ER+ e/ou PR+, HER2 — ¢ Ki-67>14%
ER+ e/ou PR+, HER2 +
HER?2 superexpresso ER —, PR —-e HER2 +
Triplo-negativo ER —, PR -e HER2 —

RE (Receptor de Estrogénio), RP (Receptor de Progesterona), HER2 (Fator de crescimento humano epidérmico

receptor-2), Ki-67 (Marcador de proliferagdo celular).

Um revisdo feita por Cirqueira e colaboradores afirmou que o subtipo Luminal A
representa cerca de 60% dos casos de carcinoma mamério'°. Por apresentar o ER+ ¢ um
baixo grau histologico as terapias mais recomendadas para esse tipo sdo
antiestrogénicos, tamoxifeno e inibidores de aromatase'’. Este subtipo apresenta o
melhor prognostico, pois os tumores, em sua maioria, encontram-se em estadios mais
iniciais, menores que 2cm e com menos comprometimento linfonodal em relagdo aos

14, 1
outros grupos s

O subtipo Luminal B ¢ o segundo tipo de tumor mais incidente entre as mulheres
e ¢ caracterizado por apresentar genes associados ao HER2, portanto os tumores dessa
categoria podem ser HER2 — diferindo do Luminal A pelo indice Ki-67 maior que
14%, ¢ HER2+ ou também chamado de Luminal HER2'®'** Esse subtipo molecular
esta associado a um pior prognostico comparado com o Luminal A, devido ao seu alto
grau de proliferagdo celular. Estudos apontam que, apds a mastectomia, o Luminal B

esta associado a um maior risco de recidiva local e regional **.

Estudos indicam que a superexpressdao de HER2 esta associada a um dos piores
prognosticos, pois estd relacionada a resisténcia a terapias endocrinas e estdo associados
as maiores taxas de recidiva ¢ morbidade'*'>'®. O tratamento indicado para tumores
com superexpressdo da proteina HER2 ¢ a imunoterapia pelo Trastuzumab, um
anticorpo monoclonal humanizado que reduz a taxa de mortalidade e o risco de

recorréncia, melhorando a sobrevida da paciente®'.
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O subtipo basaldide ou TN ¢ considerado o de pior prognostico comparado aos
outros fendtipos por ndo possuir alvo terapéutico especifico. Esse tipo de tumor ndo
responde as terapias hormonais ou ao anticorpo monoclonal Trastuzumab e também esta
relacionado com altas taxas de recorréncia do cancer de mama''*%. Segundo um estudo
realizado por Cassol e pesquisadores (2010) os tumores triplo-negativos apresentam a
expressao de queratinas de alto peso molecular como a citoqueratina CK 5/6 ¢ o
carcinoma ductal invasivo é o tipo de cincer mais encontrado dentro dessa categoria®.
O subtipo triplo-negativo pode estar associado a mutagdes no gene BCRA 1 e buscando
elucidar a relagdo de ancestralidade com esse subtipo molecular, Correa et al., (2008)
realizou um estudo no Nordeste do Brasil e constatou que as afrodescendentes
apresentaram frequéncia 10% maior de tumores com essa categoria, quando comparadas
com mulheres do grupo racial branco?’. Um estudo de nivel nacional realizado por
Carvalho e colaboradores (2014) também buscou esclarecer essa relacdo e afirmou que
a maior incidéncia de TN estd na regido Norte com 20,3% dos casos, onde também tem

a maior influéncia afrodescendente (77,8%) comparada com as outras regides do pais™.

Nos tltimos anos, pesquisadores da Furopa, Asia, Africa e Estados Unidos
buscam confirmar a hipotese de que os subtipos moleculares do cdncer de mama tenham
diferentes etiologias e por isso t€ém demonstrado a associagdo entre os fatores de risco
relacionados e os subtipos moleculares HER2+ ¢ TN?* 27,

Em 2012, Tamimi et al. publicaram um estudo de uma coorte de mulheres para
analisar a relacdo entre os fatores de risco tradicionais do cancer de mama e os fen6tipos
moleculares®’. Os fatores reprodutivos como idade da menarca, paridade e idade da
primeira gestacio estdo fortemente associados ao tipo Luminal A?’. O ganho de peso a
partir dos 18 anos de idade e a terapia de reposi¢ao hormonal na pés-menopausa tiveram
uma associacdo mais forte estatisticamente ao fenétipo Luminal B. Ainda segundo o
estudo de Tamimi e colaboradores, o uso de terapias hormonais com progesterona foi
associado a tumores triplo-negativo. Em relagdo a histéria familiar de cancer de mama,
o parentesco de primeiro grau foi relacionado aos fenotipos Luminal A e HER+

enquanto o parentesco de segundo grau foi associado ao triplo-negativo®’.

Na Espanha, o estudo de Redondo et al. (2012) recrutou 510 mulheres
diagnosticadas com cancer de mama invasivo operavel entre 1997 ¢ 2010 e constatou

que o curto tempo de amamentagdo (< 7 meses) esteve associado ao subtipo triplo-
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negativo™. A paridade também esteve relacionada a esse fenotipo quando comparado
com o Luminal A, no entanto outros fatores reprodutivos (idade de menarca, da
menopausa ¢ idade da primeira gestacdo) ¢ historia familiar ndo tiveram associacao

significativa com nenhum fenétipo®®.

Outro estudo europeu observou que mulheres com a primeira gestagdo a termo
apos os 35 anos de idade tem mais chances de ter tumores positivos para os receptores
hormonais, quando comparadas com mulheres que tiveram o primeiro filho antes dos 19
anos de idade. Os tumores negativos para os receptores hormonais foram associados
com idade da menarca < 13 anos e o periodo entre a menarca e a primeira gestagao > 10

an0526.

Anderson e colaboradores mostraram em sua revisdo que as evidéncias mais
consistentes estdo na associagdo entre nuliparidade, uso da TRH, intervalo entre a
menarca ¢ a primeira gestagdo ¢ os tumores positivos para o ER*. Argumentaram,
ainda, que um longo periodo de amamentacdo ¢ considerado fator protetor para o

fenétipo triplo-negativo™*

. O aleitamento materno associado a paridade também foi
apontado como fator protetor para os outros tumores negativos para ER segundo

Ambrosone et al., (2014)*.

Poucos estudos analisam a relagdo entre fatores modificaveis relacionados aos
habitos de vida. Nishino e pesquisadores (2014) mostraram em um estudo caso-controle
que o tabagismo antes dos 19 anos de idade estd associado ao aumento no risco de
desenvolver tumores ER — ¢ PR — na pos-menopausa’’.

No Brasil, poucas pesquisas tém investigado os subtipos moleculares da neoplasia
mamadria e sua associacdo com outros fatores. Apenas o estudo de Carvalho e
colaboradores (2014) realizado no Sudeste do pais mostrou diferengas geograficas
relacionadas aos fenodtipos moleculares do carcinoma mamario através do perfil
imunohistoquimico das pacientes e constataram que as regides Sul e Sudeste onde a
influencia de ancestrais europeus ¢ maior, assim como o status socioecondomico, detém
as maiores proporgdes dos tumores do tipo Luminal®. A regido Norte apresenta os
subtipos mais agressivos (HER2+ ¢ TN), a regido Centro-Oeste apresenta as maiores
proporcdes de tumores positivos para ER, PR e HER2 e o Nordeste detém as proporcdes

intermediarias para os quatro subtipos®.
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Nesse contexto, nosso grupo de pesquisa tem dedicado esforgos para investigar os
fatores de risco associados a neoplasia mamaria no estado da Paraiba. O primeiro
trabalho publicado sobre a tematica foi um estudo caso-controle realizado por Almeida
e colaboradores™ (2015). Eles mostraram que fatores relacionados & vida reprodutiva da
mulher, como idade da menarca <12 anos, ter apenas um filho e um periodo reprodutivo
maior que 10 anos, estavam associados ao aumento no risco de desenvolver cancer de
mama. Além disso, o estudo também revelou que entre as mulheres que ja tiveram
filhos, amamentar por mais de 24 meses teve um efeito protetor na populagdo em
estudo®® (ALMEIDA et al., 2015).

A identificacdo de fatores de risco que aumentam na populagdo local pode apoiar
o levantamento de medidas pelo Sistema Unico de Satde (SUS) no combate ao cancer
de mama pela conscientizagdo de mulheres sobre riscos ¢ medidas de prevencdo da
patologia. O estudo se encaixa na Agenda Nacional de Prioridades de Pesquisa em
Saude (ANPPS)® que considera o estudo sobre fatores de risco um dos temas da
subagenda IV sobre doencas ndo transmissiveis, na area de neoplasias. Levando em
consideracdo que a agenda tem como pressuposto respeitar as necessidades nacionais e
regionais de saude e aumentar a inducgdo seletiva para a produgdo de conhecimentos e
bens materiais e processuais nas areas prioritarias para o desenvolvimento das politicas
sociais, a presente proposta supre a necessidade de investigacdo regional sobre a
neoplasia mamaria e seus fatores de risco.

Essa dissertagdo, portanto, ¢ composta por dois artigos cientificos que buscam
suprir a necessidade de estudos brasileiros sobre a relagdo do cancer de mama e os

fatores que possam aumentar a sua incidéncia, especialmente no Nordeste do pais.
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2. OBJETIVOS

2.1. OBJETIVO GERAL

Identificar associagOes entre fatores de risco do cancer de mama invasivo e seus

subtipos moleculares mais agressivos.

2.2. OBJETIVOS ESPECIFICOS

a) Avaliar a literatura latino-americana sobre os fatores de risco do cancer de
mama ¢ o conhecimento sobre a doenga.

b) Analisar a relagdo entre os fatores de risco do cancer de mama e o grupo de
mulheres com tumores triplo-negativo, quando comparado com o grupo de
mulheres com tumores Luminal A.

c¢) Identificar quais fatores de risco, relacionados ao estilo de vida, estdo

associados ao subtipo triplo-negativo.
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3. MATERIAL E METODOS

3.1. ARTIGO A

Trata-se de uma revisdo integrativa que teve como processo metodologico as
seguintes etapas: Defini¢do dos critérios de inclusdo e exclusdo dos artigos, defini¢do
das bases de dados, sele¢do dos estudos, extracdo e categorizagdo das informagdes,
analise dos dados e interpretagdo e sintese dos resultados.

Os critérios de inclusdo adotados foram: tratar-se de artigos de pesquisas originais
publicados na América Latina, de livre acesso, divulgados nos tltimos cincos anos nos
idiomas Inglés, Espanhol e Portugués.

As bases de dados escolhidas foram MEDLINE (National Library of Medicine),
PubMed; SciELO (Scientific Electronic Library Online) e LILACS (Literatura Latino-
americana ¢ do Caribe em Ciéncias da Saude). Como estratégia de busca foram
utilizados os descritores “breast cancer”, “risk factor’, “risk”, “knowledge” and
“awareness”, todos identificados no MeSH (Medical Subject Headings). Para alcangar
um espectro maior de publicacdes dos paises Latino-americanos o termo “risk” foi
aplicado ao invés de “risk factor”. Os descritores foram combinados de forma que o
termo “breast cancer” foi usado em combinagdo com os termos “risk”, “knowledge” e
“awareness”, da seguinte maneira: (breast cancer AND risk); (breast cancer AND
knowledge) e (breast cancer AND awareness) As combinagdes foram aplicadas
também com os descritores em Espanhol (cancer de mama, factor de riesgo ¢
conocimiento ou conciencia) e Portugués (cancer de mama, fator de risco e
conhecimento ou consciéncia).

A busca dos artigos foi realizada entre os dias dois e cinco de Marco de 2015 e
para estabelecer um controle interno de qualidade, o processo de selecdo da literatura foi
realizado por dois revisores de forma independente. Na base de dados MEDLINE a
busca com as combinagdes estabelecidas mostrou 66.782 artigos, no entanto apos a
aplicagdo dos filtros “five years” e “free full text” restaram 9.561 estudos. As
combinagdes dos termos de busca nos trés idiomas levaram a identificagdao de 592

artigos na base de dados SciELO e, finalmente, na base de dados LILACS, nao foi
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identificado nenhum artigo que preenchesse os critérios de busca em qualquer uma das
trés linguas.

Ao todo, foram identificados 10.153 artigos para posterior analise. Apos a
avaliac@o dos titulos, resumos e quando necessario dos resultados, foram excluidos da
revisao 10.092 artigos sobre cancer de mama que nao abordavam os fatores de risco ou
o conhecimento sobre eles, artigos sobre fatores genéticos hereditarios ou infecgdes
virais que aumentam o risco de desenvolver o cancer de mama e artigos de revisao.
Desta forma, 61 artigos foram selecionados para completa anélise, 27 da base de dados
MEDLINE e 34 da base de dados SciELO. Foram excluidos, ainda, 14 estudos
duplicados, restando 47 artigos para analise dos métodos, resultados e discussao.
Baseado em estudos anteriores foi definido que o termo deteccao precoce utilizado nesta
revisdo se refere 8 mamografia de rastreio, exame clinico das mamas e autoexame.

As varidveis analisadas nos estudos foram: idioma de publicacdo, populagdo do
estudo e tamanho da amostra, desenho metodologico (Tipo de pesquisa e analise
estatistica) e objeto de estudo do artigo. A variavel objeto de estudo do artigo foi
categorizada em Risk Factor (RF) e Early Detection (ED). Além disso, investigou-se
quais fatores de risco do cancer de mama eram abordados pelos autores, tanto os
relacionados a vida reprodutiva da mulher, quanto os relacionados ao estilo de vida e
historico familiar. Fatores sociodemograficos como nivel de escolaridade, renda, origem
¢tnica e local de residéncia também foram abordados.

Toda a andlise estatistica foi realizada no software Prism™ vers.6 (GraphPad, La
Jolla, California, USA). Os Testes T e Mann-Whitney (U) foram utilizados para avaliar
o tamanho da amostra dos estudos e o teste Qui-Quadrado foi utilizado para analisar
variaveis categoricas como idioma de publicacdo, desenho metodologico (Tipo de

estudo e tipo analise estatistica utilizada) e objeto de estudo dos artigos.

3.2. ARTIGO B

Trata-se de um estudo epidemiologico quantitativo transversal, realizado no
Centro de Cancerologia Dr. Ulisses Pinto do Hospital da Fundagdo Assistencial da
Paraiba (FAP), na cidade de Campina Grande ¢ no Hospital Napoledo Laureano (HNL)

na cidade de Jodo Pessoa. Essas institui¢des sdo consideradas centros de referéncia no
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tratamento do cancer e sdo responsaveis pela cobertura de todos os pacientes do estado
da Paraiba.

Foi utilizada uma amostragem ndo probabilistica e os sujeitos da pesquisa foram
selecionados por conveniéncia. A amostra foi composta por 236 mulheres
diagnosticadas com cancer de mama invasivo que estavam em atendimento no Hospital
da FAP, em Campina Grande, ou no Hospital Napoledo Laureano (HNL), em Jodo
Pessoa. Foram elegiveis mulheres com diagndstico confirmado de cancer de mama
invasivo, maiores de 18 anos, diagnosticadas ha no maximo 36 meses, que aceitaram
responder ao formulério sobre os fatores de risco (APENDICE 1). Para a analise dos
fatores reprodutivos foram excluidas as mulheres que ndo lembravam a data da menarca
e para verificar a associacdo entre os fatores de risco com os subtipos moleculares foram
excluidas da pesquisa as mulheres que ndo possuiam informagdes sobre o subtipo

molecular em seu prontudrio.

A coleta de dados foi realizada no periodo de Marco de 2016 a Janeiro de 2017,
nos setores de quimioterapia e radioterapia do Hospital da FAP, em Campina Grande e
no ambulatorio do Hospital Napoledo Laureano, em Jodo Pessoa. No primeiro, as
pacientes eram abordadas antes da sessdo de radioterapia ou durante o tratamento de
quimioterapia. No segundo, as pacientes eram entrevistadas enquanto aguardavam
atendimento médico.

O instrumento de coleta de dados foi o formulério sobre fatores de risco para o
cancer de mama produzido exclusivamente para a pesquisa € composto por cinco
sessOes. Na primeira sessdo constam dados pessoais € socioecondmicos das pacientes
como: idade, cidade onde reside, raca, estado civil, renda familiar e plano de satide. Na
segunda sessdo estdo as informacdes sobre a fase reprodutiva da mulher como idade da
menarca ¢ da menopausa, numero de gestacdes e a idade em que ocorreu a primeira e
ultima gestagdo, tempo de aleitamento e possivel aborto. A terceira sessdo ¢ composta
pelos habitos de vida como uso de anticoncepcionais, realizagao de terapia de reposi¢ado
hormonal apds a menopausa, tabagismo, consumo de alcool, prética de exercicio fisico
e o consumo de frutas. Na quarta sessdo hd dados sobre a doenga, portanto a maior parte
dessas informagdes foi coletada nos prontuarios das pacientes, especialmente aquelas
sobre o estadiamento ¢ tamanho do tumor, estado dos nodos linfaticos, grau histologico
do tumor, e classificacdo imunohistoquimica pelo estado de ER, PR e HER2/NEU.

Além disso, nesta sessdo ainda ha dados referentes a idade da primeira mamografia e
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qual o exame que diagnosticou o tumor maligno. Na penultima parte do formulario
foram investigados os antecedentes familiares do individuo acerca da presenga de casos
de cancer na familia, assim como o grau de parentesco e se a paciente ¢ fruto de
casamento consanguineo. E por fim, na ultima parte do formuldrio investigaram-se as
medidas de circunferéncia abdominal e quadril, para estabelecer uma relagdo
proporcional entre elas. Os dados sobre peso e altura das mulheres, também presentes
na ultima parte do formulario, foram coletados nos prontuarios ¢ foram usados para
calcular o Indice de Massa Corporal (IMC).

Todos os dados do formulario foram transferidos para uma planilha do Microsoft
Excel. Para determinar as caracteristicas socioecondmicas e demograficas da amostra os
dados foram categorizados: Estado Civil (Casada; Solteira; Divorciada; Vitva), Renda
(Sem renda; <1 saldrio minimo; 2-3 salarios minimos; 4-6 salarios minimos; 7-10
salarios minimos), Plano de Sautde (Sim; Nao), Nivel de escolaridade (Ensino
fundamental; Ensino médio; Nivel Superior). As informagdes sobre origem étnica
(Afrodescendente; Caucasiana; Parda) foram obtidas de acordo com a autodenominacao
das pacientes.

Para andlise estatistica, as varidveis independentes foram categorizadas da
seguinte forma: Menarca (<12 anos; >12 anos), status da Menopausa (Pré; Pos), idade
da menopausa (<50 anos; >50 anos), idade da primeira gestagdo a termo (<20 anos; 20-
29 anos; >30 anos), Periodo reprodutivo (<5 anos, 6-10 anos; >11 anos); Numero de
filhos (0; 1-2; >2), Tempo de amamentacao (<12 meses; 13-24 meses; >24 meses), Uso
de anticoncepcional oral (Sim; Nao), Historia de cancer na familia (Sim;
Nao),Tabagismo (Sim; Nao), Consumo de alcool (Sim, Ndo) e Pratica de atividade
fisica (Sim; N2o).

Quanto aos parametros clinico-histopatologicos a categorizagdo foi realizada de
acordo com o que esta disposto na literatura atualmente: Estadiamento TNM (I, 11, III,
IV), grau histologico do tumor (I, II, III) e tipo histologico de tumor (Ductal invasivo,
Lobular invasivo, Mucinoso invasivo). Para a analise estatistica os subtipos moleculares
foram classificados sem levar em consideragdo o indice de proliferacao celular Ki67,
portanto, os subtipos Luminal A e B foram definidos pela auséncia e presenga da
proteina HER2, respectivamente. Essa classificagdo também ¢ utilizada em grande parte
da literatura atual. O IMC foi categorizado de acordo com a Organizacdo Mundial da
Saude™ (Baixo peso: < 18,5 kg/m2; Peso normal: 18,5— 24,99 kg/m2; Sobrepeso: 25,0—
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29,99 kg/m2; Obesidade > 30,0 kg/m2). A variavel dependente do estudo foi o subtipo
molecular dos tumores (Luminal A; Luminal B; HER2+, Triplo-negativo).

Toda a andlise estatistica foi realizada com o software SPSS STATISTICS™
(IBM Company; version 17). O teste ANOVA foi utilizado para comparar as médias de
idade da amostra e idade ao diagnostico da doenca. Os testes Qui-Quadrado ou Exato de
Fisher foram utilizados para descobrir associagdes significativas entre os subtipos e os
parametros clinico-histopatologicos. A regressao logistica multinomial foi utilizada para
identificar e analisar as associa¢des entre os fatores de risco e os subtipos moleculares,
tendo os seus resultados apresentados com o valor ajustado de odds ratio, intervalo de
confianga de 95% e valor de p, que foi considerado significativo quando p<0.05. Para
identificar o modelo ideal de regressdo, os fatores de risco foram analisados
individualmente através da regressao logistica univariada, e as variaveis que
apresentaram significancia estatistica (valor de p) menor que 0.2 foram selecionadas
para compor o modelo de regressdo logistica multinomial. Posteriormente, a qualidade
do modelo era avaliada através do teste de razdo de verossimilhanga (likelihood ratio
test) e as variaveis que nao contribuiam para a qualidade do modelo eram excluidas ¢ o
teste era refeito. Desta forma, o modelo final de regressao logistica multinomial foi
composto apenas pelas varidveis significativas no teste de razdo de verossimilhanca
(p<0.05). Baseada na literatura sobre o tema e por ser o subtipo molecular menos
agressivo do cancer de mama, a analise estatistica foi realizada utilizando o subtipo
Luminal A como grupo de referéncia.

O trabalho foi submetido e aprovado pelo Comité de Etica e Pesquisa da
Universidade Estadual da Paraiba (CAAE plataforma Brasil: 22358113.1.0000.5187)
(ANEXO 1), visando assegurar os direitos e deveres que dizem respeito a comunidade
cientifica, aos sujeitos da pesquisa e ao Estado. Além disso, também foi submetido ao
Nucleo de Estudo, Pesquisa e Extensao (NEPE) do Hospital da FAP que emitiu
declara¢do de autorizagdo (ANEXO 2) permitindo o desenvolvimento da pesquisa no
referido local.

Foram levadas em consideracdo as recomendagdes preconizadas na Resolugdo n°
466, de 12 de Dezembro de 2012, do Conselho Nacional de Saude/Ministério da Saude,
que dispde sobre diretrizes e normas regulamentadoras de pesquisa, envolvendo seres
humanos (BRASIL, 2012). Todos os sujeitos da pesquisa assinaram Termo de

Consentimento Livre ¢ Esclarecido (ANEXO 3), que foi elaborado em linguagem
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simples, destacando as principais informagdes sobre a pesquisa, como: objetivo,
justificativa e procedimentos. Foi garantido o respeito e a liberdade de participar, ou
mesmo o direito de desistir em qualquer momento do estudo, sem nenhum dano pessoal

ou profissional, como também o anonimato na divulgagao dos resultados.
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4. RESULTADOS

Os resultados deste trabalho consistem na producdo de artigos cientificos para
publicacdo, cujo contetido foi reproduzido integralmente a seguir. O artigo A foi publicado
na Revista Ciéncia e Satde Coletiva em 2017 e o artigo B foi submetido para a Revista

“Cancer Cases Control”.

4.1. ARTIGO A

Risk factors of breast cancer and knowledge about the disease: an integrative
revision of Latin American studies

Fatores de risco do cancer de mama e o conhecimento sobre a doenga: revisao
integrativa de estudos Latino Americanos

Aline Ferreira de Aratjo Jerdnimo', Angela Gabrielly Quirinho Freitas' and Mathias
Weller'
'Programa de Pos-graduagdo em Satide Publica, Universidade Estadual da Paraiba

(UEPB), Campina Grande, Paraiba, Brasil

E-Mail adresses:
alinea.fje@gmail.com
angela-rn@hotmail.com

mathiasweller@uepb.edu.br

Abstract

The aim of this integrative review was to compare Latin American literature about risk
and knowledge on breast cancer. Of 47 studies selected, 20 were about knowledge or
awareness and 27 about risk of breast cancer. English was the dominant language in
studies about risk, whereas studies about knowledge were mainly written in Spanish or

Portuguese. Studies about knowledge were all cross- sectional, whereas case- control
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studies dominated authors’ interest about risk of breast cancer. Studies about knowledge
were mainly focused on early detection of the disease and the most common study
objective was breast self- examination (N= 14). In contrast, few studies about risk of
breast cancer focused on early detection (N= 5). Obesity and overweight (N= 14),
family history (N= 13), decreased parity (N= 12), and short breastfeeding duration (N=
10) were among the most frequent identified risk factors. Socio- economic factors such
as income and educational level had variable effects on breast cancer risk and affected
also knowledge of women about risk factors and early detection. Present results
indicated that studies about risk of breast cancer were more often based on a better
sound analytical background, compared to studies about knowledge, which were mostly

descriptive.

Keywords: Breast cancer, early detection of cancer, risk factors, knowledge

Resumo

Esta revisdo teve por objetivo comparar a literatura Latino-Americana sobre o
conhecimento da neoplasia mamaria e seus fatores de risco. Foram selecionados 47
estudos, dos quais 27 eram sobre o risco de desenvolver cancer de mama e 20 eram
sobre conhecimento ou consciéncia sobre a doenga. Os estudos sobre fatores de risco
eram principalmente do tipo caso-controle e sua maioria estava no idioma Inglés. Ja as
pesquisas sobre conhecimento eram, sobretudo, do tipo transversal e foram publicadas
nos idiomas Portugués e Espanhol. As pesquisas sobre conhecimento destacaram o
diagnostico precoce da neoplasia mamaria, € o autoexame da mama foi o método de
deteccdo mais abordado (N=14). Por outro lado, os estudos sobre fatores de risco
avaliaram, principalmente, sobrepeso (N=14), historia familiar (N=13), baixa paridade
(N=12) e curto periodo de amamenta¢do (N=10). Fatores socioecondmicos, como a
renda e o nivel educacional tiveram efeitos varidveis e afetaram também o
conhecimento das mulheres sobre fatores de risco e detec¢ao precoce. Os resultados da
pesquisa indicaram que os estudos sobre fatores de risco do cancer de mama
apresentaram melhor delineamento metodologico ¢ fundamentacdo tedrica, comparado

com os estudos sobre conhecimento que foram na maioria dos casos descritivos.
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Introduction

The global burden of breast cancer (BC) is progressively shifting from developed to
developing countries'. According to the Pan American Health Organization (PAHO),
BC is the most common and also leading cause of death by cancer among women in
Latin America and the Caribbean region, where each year 114.000 women are
diagnosed and an estimated 37.000 patients die from this disease’. With exception of
Guatemala, Honduras and El Salvador, BC ranks in all Latin American countries as one
of the three most leading causes of death by cancer among women®. Aging combined
with decreased fertility rates has caused a demographic shift of societies in these
countries’. As aging is the most important risk factor of BC, the number of deaths is
expected to double by 2013 each year to 74.000 if current trends are confirmed”.
Changing lifestyle and reproductive patterns in Latin American countries may
additionally increase the risk of BC>. In literature, delayed childbearing, low parity and
short breastfeeding periods represent well- established reproductive risk factors for
BC”*’. Additionally, early age at menarche and late age at menopause are reproductive
factors that increase the risk of the disease’. Obesity and overweight are also risk factors
for BC*'’. Other well-established lifestyle-related risk factors are physical inactivity
and sedentarism, alcohol consumption, smoking and intake of several hormones like
estrogens''. High intake of red meat was identified as a risk factor, whereas high intake
of fruits and some dictary patterns such as the Mediterranean diet provided a protective
effect'"'2,

If on the one hand, risk factors such as age or family history are not modifiable, on the
other hand, lifestyle-related risk factors like smoking, alcohol consumption or
overweight and also reproductive risk factors like breastfeeding are rather modifiable.
Avoidance behaviour of modifiable risk factors depends on lifestyle and socio-
economic background and has been associated with the knowledge of women about
BC34.

Early detection (ED) of BC comprises mammography, clinical breast examination and
breast self- examination (BSE)"'*". Similarly to the women’s avoidance behaviour of
risk factors, ED through participation on screening programs and BSE depends on
knowledge about BC, awareness of its risk, which can be associated to the socio-
economic status of women"'>'.

According to most recent data published by PAHO in all Latin American countries,
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with the exception of Peru, clinical breast examination is available for women by the
private and public health sector’. Mammography in contrast, is not available by the
public but only by the private sector in Bolivia, the Dominican Republic, Ecuador, El
Salvador, Guatemala, Honduras, Panama and Paraguay, whereas in Peru, it is not
available at all*. Information about prevailing risk factors, ED behaviour and women’s
knowledge about the disease may be important to improve public health politics. In
Brazil for example, the Latin American country with the largest population, prevention
strategy of BC are mainly focused on ED and so far, there is no public information
campaign about risk factors'’. A recent study identified breastfeeding as a protective
factor in a population of North-eastern Brazil'®. In this region, BC mortality rate
increased 5.3% annually during the last decade’.

To the best of our knowledge, there is no comparison of Latin American literature about
knowledge and risk of BC. We hypothesized that literature about knowl/edge of risk and
ED would be scarce compared to studies about prevailing risk factors and women’s
screening behaviour. Furthermore, we asked if Latin American studies about BC are
more frequently focused on ED or identification of prevailing risk factors. In relation to
Latin American studies on BC prevention, the present review addressed on following
four basic questions: 1. Which Latin American studies on the risks of BC were
performed in the last five years and which risk factors were identified in these studies?
2. How many studies on ED were performed focusing on women’s screening behaviour
and which forms of ED were analysed? 3. Studies about knowledge and awareness of
BC aimed at which are the risk factors and forms of ED? 4. What have been the

methods applied by the authors of these Latin American studies?

Method

An integrative review of the risk factors for BC and knowledge about them was
conducted as previously described”’. According to established criteria, the operational
steps were conducted as followed: Definition of exclusion and inclusion criteria and
database; selection of studies; extraction of information and categorization; Analysis
and interpretation of data; Interpretation of results; Synthesis and resume of results. The
search was conducted in the following databases: National Library of Medicine (MED-
LINE), PubMed; Scientific Electronic Library Online (SciELO) and in Literatura
Latino-Americana e do Caribe em Ciéncias da Saude (LILACS).
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Terms such as “breast cancer”, “risk factor”, “risk”, “knowledge” and “awareness” were

identified in Medical Subject Headings (MeSH;
http ://www.nim.nih.gov/mesh/MBrowser.html), of the U. S. National Library of

Medicine. To identify a broader range of publications from Latin American countries,
the term “risk” was applied instead of “risk factors”. The term “breast cancer” was used
in combination with “risk”, “knowledge” or in combination with “awareness”. All three
combinations were used in English, Spanish (“Cancer de mama” and ‘“factor de
riesgo”,or “conocimiento” or “conciencia”) and Portuguese (“Cancer de mama” and

“fator de risco”, or “conhecimento”, or “consciéncia”).

The search was conducted from 2 to 5 of March 2015. To establish an internal quality
control, the literature selection procedure was performed twice independently by two of
the authors. In the study, articles published during the last five years were included. By
applying three combinations of search terms in MEDLINE, 66.782 articles were
identified. The application of filters “five years” and “free full text” led to the
identification of 9.561studies in MEDLINE (Figure 1). Combinations of search terms in
all three languages led to the identification of 592 articles in the Sc/ELO database that
have been published within the last five years (Figure 1). Finally, in the L/LACS
database, no article that met the criteria of search terms in any of the three languages

was identified.

All together, 10.153 articles were used for further analysis (Figure 1). To select articles,
title, abstract, authors’ information and if necessary results were analysed. The
following inclusion criteria were adopted: original research article or research
communication, available for free and published over the last five years, in English,
Spanish or Portuguese. Articles on BC that did not deal with risk factors or knowledge
about them and review articles were excluded from the study. Articles on heritable
genetic factors or viral infections that increase the risk of BC were also excluded from
the study. Finally, 27 and 34 articles were selected from Medline and SciELO database,
respectively. Articles repeated in different databases or with distinct selection terms,
were also excluded. For further categorization, result, method and discussion sections
were read and analysed. According to previous studies, ED comprised mammography

screening, breast examination and BSE *'.
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All statistical analyses were performed on Prism™ software vers.6 (GraphPad, La Jolla,
California, USA). The t-Test and Mann-Whitney (U) Test were applied to analyse

continuous variables. The 3> Test was performed to analyse categorical variables.
Results and discussion
Language variations among studies on risk factors and knowledge about BC

Combination of search terms “breast cancer” and “risk” led to the identification of 27
different articles that met the selection criteria (Table 1). Of these, 17 articles were
written in English, eight in Spanish and two in Portuguese (Table 1). The search terms
“breast cancer” and “knowledge” or “awareness” led to the identification of 20 different
articles that met the selection criteria (Table 1). Of these, four were written in English,
nine in Spanish and seven in Portuguese (Table 1).

Results indicated that the authors of studies on knowledge and awareness about BC
preferentially published in Spanish or Portuguese, whereas studies on the risk of BC
were mainly written in English (p= 0.0094). The authors of studies on knowledge and
awareness about BC may have dedicated their work more often to a national or even
local population and therefore preferred to publish in their native language. The authors
of studies on the risk of BC in contrast, compared their results mainly with those
obtained from other populations of different countries. In this case, it may have been
more interesting to reach a broader population with studies written in English. This
interpretation was supported by the fact that Latin American authors of 25 studies on
the risk of BC mainly cited international literature published in English. There were
only two exceptions of studies whose authors cited mainly previous publications of their
own country written in Spanish and Portuguese**. In contrast, 16 studies on the
knowledge and awareness about BC cited mainly previous publications of their own
country written in Spanish or Portuguese (p< 0.0001). There were only four studies on

the knowledge and awareness that mainly cited literature published in English***%>1%.

The meaning of the term risk varied among studies
Articles on the risk of BC were from Cuba (N= 1), Colombia (N= 2), Venezuela (N=2),
Chile (N= 3), Uruguay (N=5), Brazil (N= 6) and Mexico (N= 8; Table 2). Of the 27
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studies identified by terms “Risk™ and “Breast cancer”, 22 were exclusively focused on
risk factors, whereas five studies focused on ED (Table 2). The authors of two out of
these five studies defined non-participation on ED and BSE as risk (Table 2)***. Their
studies focused on determinants of women’s behaviour regarding ED and the correct
application of BSE: In a Colombian case- control study, Ospina- Diaz et al. (2011)
analysed women’s behaviour of BSE, and defined behavioural risk factors that were
susceptible to educative intervention (Table 3)*’. Similarly, one Mexican study focused
on socio-economic background of women and risk factors that affect ED (Table 3)*2,
The authors of this study also analysed the correct application of BSE.

Alternatively, in the context of ED, authors determined different risk groups that were
age- dependent (Table 2)**: Carvalho de Matos et al. (2011) interviewed 439 healthy
women about ED behaviour (Table 3)*. In a Colombian study that included data from
27.116 healthy women, ED behaviour was analysed and different risk groups were
defined (Table 3)*.

Identified risk factors of BC

In studies on the risk of BC, obesity and overweight (N= 14), positive menopause status
(N= 13), family history of BC (N= 13), early age at menarche (N= 12), nulliparity or
decreased parity (N= 12), older age (N= 12) and short breastfeeding duration (N= 10)
were the most often identified risk factors (Table 3). Risk factors were subdivided into
four main categories: Lifestyle-related, reproductive, socio economic and environmental
risk factors, respectively, a category of history of BC (Table 3). Several authors have

22,26,29 4 - .
202930333435 Two studies performed in

analysed risk factors of all four categories
Uruguay for example, included a broad range of different risk factors®**. The author’s
decision to analyse several distinct and unrelated risk factors may have been influenced
by the high incidence of BC in Uruguay.

Most studies focused on a specific topic or a complex of thematically related risk
factors: Amadou et al. (2013) for example, analysed in their study the effect of hormone
replacement therapy and contraceptive use on the risk of BC (Table 3)*'. Iwasaki and
colleagues (2011) compared blood concentrations of several sex hormones among

Japanese and Brazilian women of Japanese ancestry®’. This exceptional comparative

study revealed that Brazilian women of Japanese ancestry had increased blood
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concentrations of several sex hormones like estradiol and testosterone®’. Populations
differed regarding several risk factors and increased hormone concentrations were
positively associated with body mass index (BMI; Table 3)*°. The study of Ronco et al.
(2012) was the only one that identified diabetes as a risk factor for BC (Table 3)*. The
authors determined the risk of diabetes in combination with overweight, high fat-to-
muscle ratio and hypertension (Table 3)*. In a similar study, Bering et al. (2015)
described a high prevalence of increased body mass index (BMI), high levels of
cholesterol, round body shape, overweight and obesity among 78 BC patients in Brazil
(Table 3)**. In this study, a set of body shape associated nutritional status parameters
were analysed. Association between body shape and risk of BC was also the objective
of a Mexican study performed by Amadou et al. (2014)*. High prevalence of
overweight and obesity in Latin American countries may explain the author’s interest in
these risk factors, body shape and BMI.

Two studies identified increased BMI as risk factor (Table 3)***’. In contrast, two other
studies identified decreased BMI as risk factor, in pre and post- menopause women,
respectively (Table 3)**%°. As all these three studies were from Mexico, it was difficult
to attribute population-based biological differences. Furthermore, logistic regression
modelling showed in each study that BMI represented an independent variable. It was
also pointed out that findings about BMI as risk factor are contradictory®*. Therefore,

the context in which BMI acts as a risk factor remained unresolved.

Education and income were context- dependent risk factors of BC

In studies on the risk of BC, four authors identified decreased educational level as risk
factor (Table 3)*****7 In contrast, three authors identified increased educational level
as risk factor (Table 3)**?***, Decreased educational level may explain increased risk of
non-participation on screening programs and BSE in three out of four studies (Table
3)*24347  This argument cannot explain the results of Inumaru et al. (2012), who
compared in a case- control study several reproductive risk factors among women from
rural regions and urbanized centres of Mid-western Brazil (Table 3)*: Additionally, the
authors of this study also identified lower income and decreased educational level as
risk factors for women living in rural areas (Table 3)?. In contrast, two studies from
Mexico and Chile that identified higher educational level as risk factor were based on

data obtained from hospitals of urban centres (Table 3)***. The third study that
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identified higher educational level as risk factor was based on a large data set of BC
mortality rates and selected socioeconomic and health care indicators in Brazil*®. The
latter study included data from urbanized centres and rural regions.

Results indicated that the effect of education on the risk of BC was different in
urbanized centres compared to rural regions. Education can have a direct effect on ED
behaviour, but it is not a direct risk factor of BC. Therefore, increased and decreased
educational level may be associated in distinct ways with reproductive and lifestyle-
related risk factors in rural regions and urbanized centres. This argument was supported
by the fact that regression modelling revealed several independent reproductive and
lifestyle-related risk factors, whereas increased educational level was not identified as
an independent variable”®*,

Similarly, two Mexican studies based on data obtained from hospitals of urban centres
identified high income as risk factor, in contrast to a Brazilian study, which identified
low income and living in rural areas as risk factors (Table 3)%2%  Low income was
also identified as a risk factor for ED behaviour in studies from Brazil and Colombia
(Table 3)****. Carvalho de Matos et al. (2010) showed that mammography screening
behaviour was positively associated with high income, whereas clinical breast

examination was less common among women with high socioeconomic status (Table
)
3)™.

Methodological approaches differed considerably among studies on the risk and
knowledge about BC

Of the 27 studies on the risk of BC, 24 were based on interviews. In a Chilean study on
the relationship between BC and malathion aerial spraying, Cabello et al. (2013)
extracted additional data on BC patients from medical records®’. Three studies used
databases instead of interviews (Table 2)*"2***. Most studies were case-control (N= 15)
or cross- sectional (N= 10) (Table 2). Sampling numbers varied from 93 to 8.875 cases
for case-control studies and from 43 to 27.116 cases or healthy women for cross-
sectional studies (Table 2).

Several studies on the risk of BC (N= 7) exclusively applied univariate methods to
analyse data (Table 2). In this case, methods included descriptive statistics like t-Test,
;.;2' Test, correlation analysis and also univariate logistic regression. Balderas-Pefia et al.

(2013), for example, analysed correlations between expression of hormone receptors,
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obesity and hypertension, respectively”. To express odds ratios, the authors applied
univariate logistic regression. Most studies on the risk of BC applied multivariate
logistic regression to analyse data (N= 19; Table 2). These studies were typically
composed of two analytical steps: Hernandez et al. (2010) for example, compared
different risk factors between patients with benign and invasive BC and healthy
women”®. Firstly, the authors applied univariate statistical analysis to detect significant
differences among the three groups. To reveal which of these variables, increase risk of
BC independently, multivariate logistic regression was applied. In this study, family
history was the unique independent variable.

In contrast to most studies on the risk of BC, the authors of studies on the knowledge
and awareness about BC did not perform case- control studies (p < 0.0001). All 20
studies on the knowledge and awareness about BC were cross- sectional and data
sampling was based on interviews. Sample numbers varied from 18 to 1899 cases of BC
or healthy women (Table 4). The average sample number of studies on the knowledge
and awareness about BC was 117.5, compared to 363.0 studies on the risk of BC (p=
0.0552). Furthermore, in contrast to studies on the risk of BC, most studies on the
knowledge and awareness about BC (N= 16) did not use any statistical method to
analyze data, but were purely descriptive (p < 0.0001; Table 4). Six studies on the
knowledge and awareness about BC were intervention studies performed in Cuba and
Brazil******%>361 Grego et al. (2011) for example, applied a questionnaire before and
after a workshop and did not perform any statistical analysis>*. Hechvarria et al. (2011)
in contrast, analyzed concordance between data obtained before and after a workshop™*.
Only two out of 20 studies on the knowledge and awareness about BC performed
multivariate regression analysis: Banegas et al., (2012) and Oliveira-Brito et al (2010)
applied multivariate logistic regression to analyze factors that affect women’s perceived
risk of BC and socio-economic factors associated with BSE, respectively*™®.

Present results indicated that Latin American studies on the knowledge and awareness
about BC used more often, descriptive methodological approach and smaller sample
size. Interestingly, no case- control study on the knowledge and awareness about BC
was identified. The lack of case-control approach may be due to the idea that women’s
knowledge about risk factors of BC and ED might improve during the course of the
disease, leading to a bias of sampled data. Furthermore, knowledge about modifiable

risk factors does not necessarily affect women’s prevention behavior.
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Studies on the knowledge and awareness about the risk of BC were mainly focused on
ED.

Articles on the knowledge or awareness about BC were from Chile (N= 1), Venezuela
(N= 1), Mexico (N= 2), Cuba (N= 5) and Brazil (N= 11; Table 4). Few studies on the
risk factors were focused on ED (Table 2). In contrast, 12 out of 20 studies on
knowledge and awareness were exclusively focused on ED, two on risk factors and six
on both, ED and risk factors (p < 0.0001; Table 4). This result indicated that authors
interested in women’s knowledge on BC prevention were mainly focused on ED. There
might be different reasons for this preference: Curiel et al. (2014) argued in their
Mexican study that many women in Latin American countries, mainly from rural areas,
have no knowledge about ED at all®’. The authors pointed to socio economic and
geographic barriers, limiting possibilities of ED. Similarly, the authors of studies carried
out in Brazil exclusively focused on women’s knowledge about ED emphasized the
existence of social and geographical barriers that limit possibilities of mammography
and clinical breast examination . Silva et al. (2013), pointed out in their study that
ED techniques have been largely studied in developed countries and little is known
about their efficiency in developing countries™. In one case, the authors also argued that
possibilities to avoid risk of BC are limited, as causal relationships between these risk
factors and disease have not been well established®.

Interestingly, none of the 16 studies on ED included questions about knowledge
regarding possible disadvantages of clinical BC screening, like false- positive diagnosis,
or unnecessary operative and chemotherapeutic interventions. Both represent well-
known harms of mammography and clinical breast examination®®®. Furthermore, in
their interviews, the authors of these 16 studies did not ask women if screening

techniques may serve to prevent or alternatively to early detect the breast tumour.

Most studies on the knowledge of ED were based on BSE

The most often cited objectives of BC studies on the knowledge and awareness were
BSE (N= 14), mammography (N= 7) clinical breast examination (N= 6), followed by
short total breastfeeding time, smoking and family history of BC (N= 4; Table 5). The
fact that BSE dominated literature of knowledge about ED was surprising because, as
pointed out by Oliveira- Brito et al. (2010), there is no direct evidence of reduction of

mortality by BSE®. The authors of this Brazilian study emphasized that, especially for
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women from developing countries, easy performance and low costs of BSE may be
helpful to detect early breast alterations®. Less than half of women performed BSE®.
The authors of other studies argued that despite the ongoing debate, BSE may
significantly contribute to the ED of breast tumours’*®.

Dongiu Kim et al. (2010) argued in their interventional study that ED success could be
limited due to insufficient knowledge about it>>. The author’s interest on women’s
knowledge about mammography screening was mainly encouraged by increased
efficiency of this technique compared to BSE in the early detection of breast tumours
(Table 5)*°%>1%° Schneider et al. (2013) performed a study about ED that exclusively

focused on mammography and pointed out that this screening method reduces mortality

by ED of breast tumours of women aged 50-69 years (Table 5)°'.

Studies on the knowledge and awareness about BC focused on few modifiable risk
factors

The authors of studies from Cuba emphasized the importance of women’s knowledge
about BC (Table 5)°*%. Pires- Batiston and colleagues (2011) analysed the knowledge
on several lifestyles related and reproductive risk factors, emphasizing in the
introduction of their Brazilian study, that changing lifestyle may contribute to increased
risk of BC (Table 4)®. However, in studies on the knowledge and awareness about BC,
the number of references per risk factor was low: If ED was excluded in the analysis,
the mean number of references in studies on the risk of BC was 5.84 (s= 4.19)
compared to 2.44 (s= 1.04) of studies on the knowledge of BC (p= 0.0015). On one
hand, the decreased number of references of risk factors in studies on the knowledge of
BC may be partially explainable by the fact that many of these risk factors are not
modifiable and therefore the authors did not focus on women’s knowledge about them.
On the other hand, many risk factors, especially those related to lifestyle and protective
factors like breastfeeding, are modifiable. The knowledge and awareness about these

risk factors could change women’s behaviour towards avoiding risk of BC.

Socio-economic factors affect women’s knowledge
Studies also aimed at assessing socio- economic factors that influence knowledge about
ED. Schneider et al., (2013) showed in their study that women with low income, no

private health insurance and low educational level participate less frequently in
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mammography screening programs’'. Older women had in general better knowledge
about ED than younger ones®>'"7*% In a study from Venezuela, the authors reported
that low income and educational level not only affected knowledge about BSE
negatively, but also knowledge about reproductive and lifestyle-related risk factors
(Table 5)*. Similarly, a Brazilian study revealed that the knowledge about risk factors

was negatively associated with low educational level and family history of BC.

Final considerations

Knowledge does not necessarily affect women’s behaviour and it is not clear if
knowledge about modifiable risk factors alone could lead to a decreased incidence of
breast cancer. Case- control studies could help to elucidate the effect of women’s
knowledge on prevention behaviour of modifiable risk factors. In contrast to modifiable
risk factors, knowledge about ED can directly affect women’s screening behaviour. On
the one hand, this may have led authors to focus their studies on the knowledge mainly
on ED and a reduced number of known risk factors for BC. On the other hand, the
prevention of identified modifiable risk factors can be easily propagated in media, as it
is relatively inexpensive and may be effective in the long-term. Breastfeeding for
example, was identified as a protective factor for BC in a population of North-eastern
Brazil and is often propagated as a factor that improves child health, but rarely in the
context of BC prevention''®. Furthermore, knowledge about risk factors that women
cannot change in a given phase of their life such as age, age at first gestation or
menopause status, could encourage their participation on BC screening programs.
Therefore both, identification of prevailing risk factors and women’s knowledge about
risk of BC and ED are important for public health institutions to develop BC prevention
strategies. Information on both types of studies can be used to improve campaigns of

ED and prevention of risk factors.

Collaboration

All the three authors contributed to acquisition of data. A. F. A. Jeronimo contributed

to creation of tables. A. F. A. Jeronimo and A. G. Q. Freitas contributed to manuscript
draft and critical review. Study design, manuscript draft and data analysis were mainly

performed by M. Weller.
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Table 1. Articles identified using all three search-term combinations from 9March,

2015, found in PupMED and SciELO databases.

PupMED SciELO Duplicates** | All selected

Search terms: “Breast cancer” and “risk™

Without filter 55401 417 -

With filter* 7596 - -

Selected 19 14 6 27

Search terms: “Breast cancer” and “knowledge”

Without filter | 9317 137 -

With filter* 1566 - -

Selected 6 17 6 17

Search terms: “Breast cancer” and “awareness”

Without filter | 2064 38

With filter* 399 -

Selected 2 3 2 3

Total number of articles selected 47

*Full text articles published within the last five years. **Found in more than one

database or found two times by different search terms.
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Table 2. Studies identified by the combination of search terms “risk’” and “breast cancer”.

Reference Country Sample Size** | Methodological approach | Objective
and and Type Type of Study | Analysis | (RF/ED)*
Language™
Amadou et al., 2013 ' | Mexico 1000 BC cases | Case-control | Multivariate | RF
English 1074 controls
Amadou et al., 2014 | Mexico 1000 BC cases Case-control Multivariate | RF
English 1074 controls
Balderas-Pefia et al., Mexico 43 healthy Cross-sectional | Univariate | RF
2013 % Spanish women
Bering et al., 2015 Brazil 78 BC cases Cross-sectional | Univariate | RF
English
Matos et al., 2010 ** Brazil 439 healthy Cross sectional | Multivariate | RF

Portuguese | women

Matos et al., 2011 Brazil 439 healthy Cross-sectional | Multivariate | ED

Portuguese | women

Fejerman et al., 2010 *° | Mexico 846 BC cases Case- control | Multivariate | RF
English 1035 controls

Garmendia et al., Chile Database# Ecological Univariate | RF

2013 %7 Spanish

Girianelli et al., 2014 *° | Brazil Databasett Ecological Univariate | RF
English

Inumaru et al., 2012 | Brazil 93 BC cases Case-control Multivariate |RF

English 186 controls
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Iwasaki et al., 2011 *° | Brazil-Japan [363 healthy Cross-sectional | Multivariate |RF
English women

Lopez-Carrillo et al., Mexico 233 BC cases Case-control Multivariate |RF

2010 ¥ English 221 controls

Lopez-Carrillo et al., Mexico 1030 healthy Cross-Sectional | Multivariate [ ED

2014 Spanish women

Pereira et al., 2012 °° Chile 170 BC cases Case-control | Multivariate. | RF
English 170 controls

Ronco et al., 2011 ** Uruguay 460 BC cases Case-control Multivariate |RF
English 638 controls

Ronco et al., 2012 7 Uruguay 367 BC cases Case-control Multivariate |RF
English 545 controls

Ronco, De Stéfani, 2012 | Uruguay 253 BC cases Case-control Multivariate |RF

36 English 497 controls

De Stefani et al., 2011 °’ [ Uruguay 8875 BC cases | Case- Control | Multivariate |RF
English 4326 controls

De Stefani et al., 2012 ° [ Uruguay 3528 cases of [ Case—control | Multivariate |RF
English different cancers

2532 controls

Cordero et al., 2012 7 [ Mexico 115 BC cases Case-control Multivariate |RF
Spanish 115 controls

Cabello et al., 2013 * Chile 158 BC cases Cross-sectional | Univariate |RF
English

Calderon- Garciduetias | Mexico 300 healthy Cross-sectional | Multivariate | ED
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etal, 2012 % English women
Rodriguez et al., 2013 * [ Cuba 70 BC cases Cross sectional |Descriptive |RF
Spanish
Ferri et al., 2010 ** Venezuela 100 BC cases Case-control Univariate |RF
Spanish 103 controls
Font-Gonzalez et al., Colombia Database Cross-sectional | Multivariate |ED
2013 % English 27.116 healthy
women
Hernandez et al., 2010 | Venezuela 507 BC cases Case-control Multivariate |RF
46 Spanish 505 controls
Ospina- Diaz et al., Colombia 218 BC cases Case-control Univariate. |ED
2011% Spanish 225 controls

Abbreviations: BC= breast cancer; ED= Early detection; RF= Risk factors. #Sampling numbers were not

informed. *Studies were mainly written in English (y2- Test; p= 0.0094). **The average sample number

was 363.0 cases (t- Test; p=0.0552).




Table 3. Summary of risk factors identified by 27 studies on the risk of BC.

Risk Factor Reference

Early detection

No mammography 25,32,42,45
No clinical breast examination 25,32,42,45
No BSE 25,32,42,45,47
Reproductive

Early age at menarche

21,24, 26, 30, 31, 34, 35, 36, 39, 41, 42, 43

Positive status of menopause

23,24, 26, 30, 33, 34, 35, 36, 39, 41, 42, 43, 46

Nulliparity or decreased parity

21, 22, 26, 30, 31, 33, 34, 35, 36, 39,42, 46

Short total breastfeeding time

21,22,26,31, 35, 36,39, 42,43, 46

Old age at first gestation
Lifestyle- related
Smoking

High alcohol consumption
No physical exercise and
sedentarism

Overweight and obesity

21, 22,30, 31, 35, 39

30, 33,39,41,42,43
21, 22, 26, 30, 33, 34, 35, 39, 41, 42

21, 22,29, 30, 33, 35, 36, 39, 43,47

21, 23, 24, 26, 27, 30, 33, 35, 36, 39, 41, 42,

43, 44

Diet rich in fried foods and/or

21, 33, 34, 35, 36, 37, 38, 45

meat

Diet poor in vegetables and fruits | 36
Increased caloric intake 22,26
Decreased BMI 22,26

43



Increased BMI 24, 30, 39
Round body shape (Endomorphy) | 22, 24, 34
Diabetes 35
Hypertension 23,33, 35, 36

Hormone replacement therapy
Use of contraceptives

Harmful hormone concentrations

21,22,24,26,33,41,42
21,22,33,35, 36

24,30

Ethical, socioeconomic and environment factors

Increased educational level 26, 28, 33
Decreased educational level 29, 42,45, 47
Increased HDI 28

Lower income 29,42, 45,47
Higher income 22,26,42
No Caucasian or Caucasian 26,45
ancestry

Rural living place 29, 34,45
Chemical contaminants 31,40

Age and history of breast cancer

Family history of breast cancer

21,22,26,29, 33, 34, 35, 36, 40, 41, 42, 43, 46

Personal history of breast cancer

Older age

26, 42, 46

22,24, 25, 26, 29, 31, 32, 33, 34, 35, 40, 45

Abbreviations: BMI= Body mass index; HDI= Human development index.

44
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Table 4. Studies identified by the search term combinations “breast cancer” and

“knowledge” or “awareness”.
g

Reference# Country Sample Size | Methodological [ Objective
and and type approach* (RF/ED)**
Language

Banegas, at al., 2012 *° Chile 500 healthy Multivariate RF
English women

Silva, Riul, 2011* Brazil 18 BC cases Descriptive ED
Portuguese

Silva et al., 2013 ° Brazil 248 BC cases Univariate ED
English

Schneider et al., 2013 >" | Brazil 1899 healthy Univariate ED
English women

Grego et al., 2011 > Brazil 474 adolescent | Descriptive RF and ED
English women

Kim et al., 2010 >° Brazil 72 healthy Descriptive ED
Portuguese | women

Hechavarria et al., 2011 ™" | Cuba 94 healthy Univariate ED
Spanish women

Séez et al., 2010 > Cuba 54 BC cases Descriptive RF and ED
Spanish

Jacobo-Galindo et al., Mexico 105 healthy Descriptive ED

2014 ° Spanish women
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Mufioz et al., 2012 >’ Cuba 80 healthy Descriptive ED
Spanish women

Guerrero et al., 2011 > Cuba 119 healthy Descriptive RF and ED
Spanish women

Gomes et al., 2012 Brazil 202 healthy Descriptive ED
Portuguese | women

Brito et al., 2010 * Brazil 552 healthy Multivariate ED
Portuguese | women

Montafiez et al., 2011 ' Cuba 30 healthy Univariate RF and ED
Spanish women

Freitas et al., 2011 * Brazil 50 healthy Descriptive RF
Portuguese | women

De Ataide Silva et al., Brazil 116 healthy Univariate ED

2013 @ Spanish women

Gonzélez et al., 2012 Venezuela | 1525 healthy Descriptive RF and ED
Spanish women

Santos, Chubaci, Brazil 98 healthy Univariate ED

2011% Portuguese | women

Batiston et al., 2011 ® Brazil 393 healthy Univariate RF and ED
Portuguese | women

Curiel et al., 2014 *’ Mexico 135 healthy Descriptive ED
Spanish women

Abbreviations: BC= breast cancer; ED= Early detection; RF= Risk factors #Authors cited mainly
previous publications written in Spanish or Portuguese ( x 2- Test; p< 0.0001). *Authors did not
perform case- control studies ( 7y 2- Test; p < 0.0001) and most studies were purely descriptive ( %2-
Test; p < 0.0001). **Most studies focused exclusively on early detection (  2- Test; p <0.0001).
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Table 5. Summary of knowledge on BC analysed by 20 studies about knowledge and

awareness of BC.

Knowledge Reference
Early Detection
Mammography 49, 50, 51, 53, 56, 65, 66

Clinical breast examination

49, 50, 53, 56, 65, 66

BSE

Reproductive risk factors

49, 50, 52, 53, 54, 55, 56, 57, 58, 59, 60, 63, 64, 65

Nulliparity or decreased parity 55, 64

Early age at menarche 64

Old age at first gestation 55, 64
Positive status of menopause 55, 62, 64
Short total breastfeeding time 55, 62, 64, 66
Lifestyle-related risk factors

Smoking 52,58, 64, 66
Alcohol consumption 52, 64, 66
Use of contraceptives 58, 62

No physical exercise and sedentarism | 52, 62

Diet poor in vegetables and fruits 52,62, 66
Overweight and obesity 55, 62,64
Hormone replacement therapy 62, 64, 66
Insufficient auto-care 66

Stress 66

Risk perception 48
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Age and history of breast cancer as risk factors

Family history of breast cancer 55, 58, 64, 66
Personal history of breast cancer 55, 64, 66
Older age 55, 64
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Abstract

Purpose Higher life expectation and changing lifestyle-related and reproductive risk
factors have led to an increased incidence of breast cancer in Brazil. There are no
studies about the association of specific risk factors with molecular subtypes of this
disease. The aim of the present study was it to identify factors that modulate the risk of
triple negative breast cancer.

Methods Data of 236 breast cancer patients of two reference centres in North-eastern
Brazil were used to assess the risk of triple negative breast cancer. Molecular subtypes
were defined by expression status of hormone receptors and amplification status of
HER2. Nominal logistic regression was used to estimate odds ratio and to generate a

model of independent variables.
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Results Smoking and body mass index were differentially associated with risk of triple
negative breast cancer compared to the Luminal A subtype (p= 0.014; p= 0.016):
Women who ever smoked some time in their lives were 3.70 (OR= 0.270; 95% CI:
0.10-0.68; p=0.006) times less likely to have triple negative breast cancer. Overweight
and obese patients, respectively, were 1.263 (95% CI: 0.41- 3.83; p= 0.681) and 3.514
(95% CI: 1.23- 10.03; p=0.019) times more likely to have triple negative breast cancer.

Conclusion Case- case analysis with the Luminal A subtype as reference group
indicated that smoking and body mass index were differentially associated with risk of

triple negative breast cancer.

Keywords: Breast cancer * Molecular subtypes ¢ Triple negative tumours * Risk factors

* Obesity

Introduction

Breast cancer is the most frequently diagnosed cancer among females and a leading
cause of death worldwide [1]. The burden of the disease is progressively shifting from
developed to developing countries of Africa, Asia and Latin America, where breast
cancer incidence and mortality are increasing [1]. In Brazil, the estimated risk increased
from 52.00 to 56.20 new cases between 2006 and 2016, respectively, per 100.000
women [2, 3]. In North-eastern Brazil, within the same time period of 10 years, the
increase of risk from 27.00 to 38.74 new cases per 100.000 women, was more
prominent compared to Southern regions of the country [2, 3]. The high incidence of
breast cancer is mainly determined by increased life expectation of Brazilian women
[4]. Additionally, changing lifestyle-related and reproductive risk factors may contribute
to increased incidence of the disease: Previous case-control studies have indicated that
diet, family history, physical activity, overweight and use of oral contraceptives are risk
factors for breast cancer in Brazilian populations [5-10]. A recent case- control study
identified early age at menarche <12 years, low parity <1 child and reproductive period
>10 years, as risk factors for breast cancer of a population in North-eastern Brazil [11].
Breast cancer is not considered anymore as a single disease, but a heterogeneous group
of diseases, with different molecular and cellular characteristics [12]. Based on global
gene expression analysis, four main molecular subtypes were defined [13, 14]. These

molecular subtypes are characterized by the expression status of hormone receptors
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(HR), estrogen (ER), progesterone (PR) and amplification status of the human
epidermal growth factor receptor-2 gene (HER2) [13, 14]. Triple negative breast cancer
(TNBC) is characterized by the negative expression status of both hormone receptors
and it does not exhibit amplification of the HER2 gene [15-17]. Due to the lack of
therapeutic opportunities and its aggressive nature, characterized by high graded
tumours and high relapse rate, TNBC has the worst prognosis and lowest overall
survival rate of all molecular subtypes [15-17].

In Brazil, the frequency of TNBC varied between 14.00% and 20.30% in the south-
eastern and northern regions, respectively [18]. Two studies have indicated TNBC
frequencies of 17.10% and 17.40% in the North-eastern region [18, 19]. Most TNBC
cases (67.39%) were identified in the group of postmenopausal women aged 50 years or
older [19]. It is well established in literature that specific reproductive and lifestyle-
related factors can increase the risk of TNBC [20-28]. There are no Brazilian studies
about the possible association of lifestyle-related and reproductive risk factors with
determined molecular subtypes of breast cancer. Increasing incidence of breast cancer in
North-eastern Brazil underlines the importance to understand the association between
risk factors and TNBC. The aim of the present study was to identify factors that
increase or decrease the risk of TNBC relative to the Luminal A subtype in a population

in North-eastern Brazil.

Materials and Methods

Study population

The sampling protocol was reviewed and approved by the Brazilian National Research
Ethics Committee (CAAE plataforma Brasil: 22358113.1.0000.5187). Written informed
consent was obtained from each participant to participate in this study. Participants were
eligible if diagnosed within 36 months from recruitment with invasive breast cancer and
aged 18 years or older. Patients with incomplete information about HR and HER2
expression status were excluded from the study. Data from breast cancer patients were
sampled in two reference centres for breast cancer treatment in the state of Paraiba,
North-eastern Brazil: The “Fundagdo Assistencial da Paraiba™ public hospital (FAP) in
Campina Grande and the “Hospital Napoledo Laureano” (HNL) in Jodo Pessoa. Both

hospitals together treat most breast cancer patients of the state. Patients seeking for
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treatment may come from regions as far as 600 km from the reference centre. Jodo
Pessoa, capital of the state of Paraiba, has about 800.000 inhabitants and is located on
the cost [29]. Campina Grande, with about 400.000 inhabitants, the second most
populated urban centre in Paraiba, is located about 120 km away from the capital in the
inland of the state [29]. Like other states of North-eastern Brazil, Paraiba has mixed-

ethnicity population composed of Indigenous, African and European ancestry.

Data sampling

Breast cancer patients were interviewed between March 2016 and January 2017. The
study included 236 women with invasive operable breast cancer, diagnosed and treated
between 2013 and 2016. Of all 236 patients 106 (55.08%) and 130 (44.92%) were from
HNL and FAP hospitals, respectively. A structured questionnaire was applied to
interview patients within the chemotherapy and radiotherapy units of both hospitals.
Clinical and histopathological data were obtained from medical records. No significant
differences were observed between patients of both reference centres. Height and
weight were also obtained from medical records. Body mass index (BMI) was defined
according to the World Health Organization [30]: Underweight: < 18.5 kg/m2; normal
weight: 18.5—24.99 kg/m2; overweight: 25.0-29.99 kg/m2; obesity > 30.0 kg/m2.
Minimum wage and multiple values were used to characterize income. This is a popular
and well-known method to define economic level among low- and middle-class
subjects. Information about ethnic origin was obtained by self- information of

participating women.

Statistical analysis

ANOVA was applied to compare mean age and mean age of diagnosis. Pearson’s Chi-
Square (x2) test was applied to compare categorized variables. To quantify associations
between single risk factors and TNBC, multiple nominal logistic regression was
applied. Luminal A subtype served as reference group. Results were presented as
adjusted odd ratios (OR), 95% confidence interval (CI) and p-value. Significant
variables of univariate regression analysis were used for regression modelling:
Variables with significance level less than 0.2 in the univariate analysis were entered
into the model. Then, variables with significance level less than 0.05 were kept in the

model. Backward selection was used when significant variables were selected. The final



61

model was tested for fitness using the likelihood ratio test. All statistical analyses were
performed using the SPSS STATISTICS™ software (SPPS; IBM company; version
17).

Results

The mean age of women was 55.14 (= 12.33) years and 101 (51.80%) out of 236 were
married (Table 1). Of all women, 35 (15.49%) and 92 (40.71%) informed African and
mixed ethnicity, respectively, whereas 99 (43.80%) informed Caucasian ethnicity
(Table 1). Altogether, 146 (64.03%) women had income of one or less than one
minimum wage and 114 (58.46%) had completed elementary school or had no school
degree (Table 1). The majority of 189 (84.38%) women had no private health insurance
(Table 1).

Overall, 134 (56.78%) tumours were Luminal A, 47 (19.92%) were Luminal B, 38
(16.10%) had TNBC and 17 (7.20%) were HER2 (Table 2). There was no significant
difference of anatomic stage or histological type of tumours among subtypes (Table 2).
Of 38 triple negative tumours, 18 (48.65%) were grade three tumours (p= 0.021; Table
2). There was no significant difference among subtypes and association with mean age
of patients and their mean age at diagnosis (Table 2). Altogether, 207 (87.29%) out of
236 women were parous and 176 (85.02%) of all parous women had performed
breastfeeding.

Results about odds ratios of single risk factors associated with TNBC compared to
Luminal A subtype, were summarized in Table 3. Regarding reproductive risk factors,
the likelihood of TNBC was 3.89 times higher among women who had menarche <12
years (95% CI: 1.61-9.38; p= 0.002; Table 3). If data were stratified by menopause
status, the odds ratio for premenopausal and postmenopausal women who had menarche
<12 years was 2.040 (95% CI: 0.41-10.06; p= 0.381) and 5.375 (95% CI: 1.84-15.62;
p=0.002), respectively.

Of all 236 women, 95 (40.25%) smoked some time in their lives. Smoking was
negatively associated with TNBC: Women who smoked some time in their lives were
3.03 (OR= 0.33; 95% CI: 0.14-0.79; p=0.013) times less likely of having TNBC
compared to Luminal A subtype (Table 3). (Table 3). If data were stratified by
menopause status, the odds ratio for premenopausal and postmenopausal women who
ever smoked was 0.323 (95% CI: 0.03-2.86; p= 0.310) and 0.336 (95% CI: 0.12-0.87,
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p=0.026), respectively. Results did not indicate significant association between subtype
and amount of smoked cigarettes.

Of 74 premenopausal and 158 postmenopausal women with known BMI, 25 (33.78%)
and 62 (39.24%), respectively, were obese (p= 0.505). The mean BMI of
premenopausal and postmenopausal women with Luminal A subtype breast cancer was
27.63 (+0.812) kg/m?2 and 28.28 (£0.503) kg/m2, respectively (p= 0.935). Mean BMI of
premenopausal and postmenopausal women with TNBC was 30.40 (+£2.015) kg/m2 and
30.23 (+1.073) kg/m2, respectively (p= 0.935). Compared to the mean BMI of 28.09
kg/m2 for women with Luminal A breast cancer, BMI was increased to 30.29 kg/m2 for
women with TNBC (p= 0.024). Compared to normal weight and underweight patients,
overweight and obese patients were 1.18 (95% CI: 0.39-3.52; p=0.772) and 2.78 (95%
CI: 1.00- 7.71; p=0.050) more likely of having TNBC compared to Luminal A subtype
(Table 3). There was no significant association of overweight and obesity with TNBC if
data were stratified by menopause status (poverweight= 0.286 and 0.090; pobesity=
0.104 and 0.199).

Other reproductive and lifestyle —related risk factors did not indicate significant
associations with TNBC (Table 3). Furthermore, ethnic origin and age categories did
not reveal significant differences between subtypes (Table 3). With 25 (65.79%) TNBC
and 85 (63.43%) Luminal A cases, frequencies of both subtypes among women aged
>50 years were quite similar.

Results of logistic regression modelling were summarized in Table 4. Age at menarche
did not significantly contribute to the model (p= 0.072). In this model, only smoking
and BMI were significantly associated with risk of TNBC compared to Luminal A
subtype (p= 0.014; p= 0.016): If compared to normal weight and underweight women,
overweight and obese women, respectively, were 1.263 (95% CI: 0.41- 3.83; p= 0.681)
and 3.514 (95% CI: 1.23- 10.03; p= 0.019) times more likely to have TNBC (Table 4).
The TNBC frequency was 3.70 (OR= 0.270; 95% CI: 0.10-0.68; p= 0.006) times lower
for women who ever smoked in their lives, compared to those who never smoked (Table
4).
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Discussion

To the best of our knowledge, this is the first Brazilian study that associated specific
risk factors with molecular subtypes of breast cancer. Data indicated that lifestyle-
related risk factors smoking and obesity are differentially associated with risk of TNBC
compared to Luminal A subtype.

A recent meta-analysis, including 44 and 27 retrospective and prospective studies,
respectively, indicated a moderate increase of breast cancer risk for women who smoke
[31]. Present data indicated that women smoked some time in their lives were 3.8 times
more likely of having Luminal A breast cancer compared to TNBC. This result is in
agreement with several previous studies: The Carolina Breast Cancer study identified an
increased risk of Luminal breast cancer compared to triple negative basal subtype and
this effect was more prominent among Afro-American women [32]. Similarly, a study
performed in the metropolitan area of Seattle reported an increased risk of ER+ breast
cancer for women who smoked, whereas the risk of TNBC did not increase [33]. A
recent study of Park and colleagues that included 5791 Afro-American women with
breast cancer, reported a positive association of smoking with ER+ breast cancer among
postmenopausal women [34]. In contrast, other recent studies did not indicate that
cigarette smoking was differentially associated with molecular subtypes: In a Japanese
case-control study, no increased risk due to cigarette smoking was found for any
subtype [24]. Furthermore, in a recent Lithuanian case-control study, passive smoking
did not increase the risk of hormone- receptor positive breast cancer compared to other
subtypes [35]. Furthermore, studies also revealed positive associations between Luminal
A subtype and smoking duration, respectively, amounts of smoked cigarettes [32, 33].
Between 2006 and 2015, the number of active smokers in Brazil decreased about
30.70% and in 2015 about 9.00% of all adult women were smoking [36]. However, in
the present dataset, more than 40.00% of patients smoked some time in their lives and
the majority were low-income women. This could mean that the number of active and
former smokers is unusually high among breast cancer patients of this study.

Increased BMI is a well- established lifestyle-related risk factor of breast cancer [37-
40]. It was postulated that overweight and obesity might be associated with adipose
tissue inflammation, favouring malignant cell transformation in the breast [38]. This
process can act on breast tissue, regardless of expression of hormone receptors in

postmenopausal women [38]. Present results indicated that obese women were about 3.5
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times more likely to have TNBC compared to Luminal A subtype. However, several
studies attributed an increased risk of TNBC only to premenopausal women but not to
postmenopausal women: A Turkish study that included 3767 breast cancer patients
indicated that obese premenopausal women were more likely to have TNBC compared
to Luminal A subtype [41]. In a study of the Breast Cancer Surveillance Consortium,
increased BMI had a positive association with ER- negative breast cancer in
pre/perimenopausal women only, but not in postmenopausal women [39]. Similarly, a
meta-analysis based on 11 original articles indicated an overall positive association
between TNBC and obesity, which remained significant only for premenopausal women
after stratification based on menopause status [42]. The finding that data of 34 studies
indicated an increased risk of TNBC for obese premenopausal women aged < 50
compared to ER+/PR+ tumours, corroborates these results [37]. Other Chinese studies
also indicated that premenopausal obese and overweight women tended to have TNBC,
whereas post- menopause status was associated with Luminal subtypes [40, 43].
Furthermore, in a Norwegian study that included more than 18.000 postmenopausal
women, high BMI was associated with luminal but not triple negative subtypes [44].
Similarly, a study on African American women has shown that obese postmenopausal
patients had a decreased risk of having TNBC and an increased risk of having ER+
breast cancer [45]. These results are in contrast to a recent Chinese study, in which the
risk of Luminal subtypes and TNBC were both equally positively associated with
increased BMI in premenopausal women [40]. In another Chinese study with 444
premenopausal and 290 postmenopausal TNBC patients without stratification for
menopause status, overweight and obesity were associated with Luminal A subtype and
not to TNBC [46].

According to the United Nations Organization (UNO), in the years between 2010 and
2014 overweight and obesity increased from 51.10% to 54.10%, respectively, from
17.80% to 20.00% among Brazilian adults [47]. Furthermore, according to the Brazilian
Society of Obesity and Metabolic Syndrome (ABESO), of all Brazilian women in 2013
aged 18 years or older 24.40% were obese [48]. The latter study emphasized that the
frequency of obesity increased with age and is more common among women aged 50
years and older [48]. In the present study, mean BMI of women with TNBC was
increased if compared to Luminal A subtype. The positive association of obesity and

TNBC was mainly detected among postmenopausal patients aged 50 years and older.
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On the one hand, in the study population, obesity could therefore exceed its effect on
formation of TNBC mainly in postmenopausal women. On the other hand, in the
present dataset, if compared to obese premenopausal women, the number of obese
postmenopausal women was more than twice as high. Furthermore, the mean BMI of
premenopausal and postmenopausal women was nearly identical among women with
TNBC and Luminal A breast cancer. Therefore, in a larger dataset, association of
obesity and TNBC may shift towards premenopausal women.

Present data indicated that all reproductive risk factors, with the exception of age at
menarche, did not increase the risk of TNBC compared to Luminal A breast cancer. On
the one hand, this is not in agreement with some previous studies, which associated risk
of TNBC differentially with parity and age at first birth [23, 49-51]. On the other hand,
in agreement with present results, most previous studies also did not identify specific
associations of TNBC with age at first birth, parity, menopause status and age at
menopause [21, 27, 28, 40, 52, 53].

Compared to Luminal A subtype, present data indicated a positive association between
TNBC and single risk factor early age at menarche. This is in contrast to most previous
studies that identified early age at menarche as risk factor for Luminal A breast cancer
and did not attribute increased risk to TNBC [53-55]. Furthermore, several studies
carried out in China, Japan, Korea, Germany and the USA, indicated a positive
association between hormone receptor positive breast cancer and early age at menarche
[20, 22, 56-60]. Alternatively, there may be a real positive association between early
age at menarche and TNBC in the population of the present study: Menarche <12 years
also increased the risk of basal-like breast cancer in the Carolina Breast Cancer study
[49]. In a study carried out in Atlanta including Afro-American and Caucasian women,
Trivers (2009) reported that ER-PR- breast cancer was more frequent among women
who had menarche <11 years [61]. However, present data did not indicate a significant
contribution of menarche to the logistic regression model.

In contrast to other reproductive risk factors, which in most cases are neither positively
nor negatively associated with TNBC, it is well established in literature that
breastfeeding can reduce its risk [20, 21, 28, 49, 53, 54, 62]. Furthermore, breastfeeding
reduced the risk of ER- breast cancer of parous women [26, 51]. Work and colleagues
(2014) reported that parity > three children without breastfeeding, was associated with

increased frequency of ER-PR- tumours [63]. In contrast, a study of 1041 women with



66

Mexican ancestry indicated that breastfeeding > 12 month increased the risk of TNBC
twice compared to Luminal A breast cancer [23]. A recent meta- analysis of 15 studies
indicated that breastfeeding had a protective effect on both, TNBC and luminal subtype
breast cancer [27]. A recent study performed in North-eastern Brazil indicated that
breastfeeding 24 > month decreased the risk of breast cancer [11]. However, present
data did not indicate a specific protective effect of breastfeeding on TNBC compared to
Luminal A subtype. The possibility that a larger dataset could reveal a protective effect
of breastfeeding on TNBC in the population of the present study cannot be ruled out.

The most severe limitation of the present study was the low number of data. This may
have obscured associations of risk factors with TNBC, caused a low data resolution and
may have also caused biases. However, with the exception of early age at menarche,
which was positively associated as a single risk factor with TNBC, results were mainly
in agreement with literature. The study did not include age or time-related and detailed
quantitative information about smoking. Furthermore, data sampling did not include
information about other important anthropometric measures like central obesity and

waist-to-hip ratio.

Conclusions

Present results indicated that smoking and obesity affected the risk of TNBC and
Luminal A subtype differentially: Obesity was positively associated with TNBC,
whereas smoking was negatively associated with TNBC, respectively, if compared to
Luminal A subtype. It will be important to elucidate in case control studies if smoking
and obesity generally increase the risk of breast cancer in the population of North-
eastern Brazil. Data amplification will be necessary to elucidate in more detail the
effects of smoking, BMI and a possible protective effect of breastfeeding on molecular
subtypes. Data about age at initiation of smoking, time interval of smoking and amounts
of smoked cigarettes will be necessary to obtain more detailed information about the
association of smoking with Lumina A subtype. It will be also important to include
additional anthropomorphic data about central obesity and waist-to-hip ratio. As in
Brazil overweight and obesity frequently start at an early age, it will be important to
elucidate possible different effects on breast cancer risk of this physical condition at
distinct periods of life. It is important to point out that obesity is a growing problem in

Brazil not only among adults, but also among children and adolescents. As overweight
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and obesity are mainly associated with modifiable lifestyle-related behaviour, it is of
special interest to understand the association of this risk factor with aggressive TNBC in

more detail.
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Table 1. Sociodemographic characteristics of patients selected for the study (N=236).

Mean age (years)

55.14 £ 12.34
N (%)

Marital status
Married 101 (51.80)
Single 53 (27.18)
Divorced 18 (9.23)
Widow 23 (11.79)
Missing 41
Ethnic origin
Afro descendent 35(15.49)
Caucasian 99 (43.80)
Mixed ethnicity 92 (40.71)
Missing 10
Income
No one 3 (1.32)
<1 146 (64.03)
2-3 64 (28.07)
4-6 13 (5.70)
7-10 2 (0.88)
Missing 8
Health insurance
Yes 35 (15.62)
No 189 (84.38)
Missing 12
Education
< Elementary school 114 (58.46)
High school 50 (25.64)
Colleges 31 (15.90)
Missing 41




Table 2. Clinical and histopathological characteristics of 236 breast cancer patients.

69

Luminal A Luminal B HER2+ TNBC
N=134 N=47 N=17 N=38 P
Mean age (years)

55.47 +1.03 54.11£1.70 53.41+2.72 56.00+2.40 0.817
Age at diagnosis 54.42+1.07 52.30£1.70 52.71+2.74 55.3242.54 0.667
Age at menarche 13.27+0.15 13.37+0.29 13.35+0.28 12.29+0.31 0.023

N (%) N (%) N (%) N (%)

Anatomic stage (TNM)
] 16 (14.55) 1(2.78) 1(8.33) 2(6.67) 0.493
T 42 (38.13) 12 (33.33) 4(33.34) 12 (40.00)
1T 40 (36.36) 19 (52.78) 6 (50.00) 15 (50.00)
v 12 (10.91) 4(11.53) 1(8.33) 1(3.33)
Missing 24 11 5 8
Tumour grade
] 8 (6.30) 0 (0.00) 0 0 0.021
T 88 (69.29) 28 (63.64) 7 (50.00) 19 (51.35)
1T 31 (24.41) 16 (36.36) 7 (50.00) 18 (48.65)
Missing 7 3 3 1
Histological type

Ductal invasive 107 (79.85) 43 (91.49) 14 (82.35) 32(84.21) | 0.681
Lobular invasive 7(5.22) 0 (0.00) 0 (0.00) 1(2.63)
Mucinous invasive 4(2.99) 0 (0.00) 1 (5.88) 1(2.63)
Others 16 (11.94) 4(8.51) 2(11.77) 4(10.53)
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Table 3. Odds ratios for risk factors of TNBC. Luminal A was the reference group.

Age categories

Ethnic origin

Age at menarche

Menopausal status

Age at menopause

Age at first life birth

Reproductive period’

Number of children

Lifetime Breastfeeding®

Oral contraceptive use

20-29
30-39
40-49
>50
Other one
Caucasian
<12
>12
Missing
Pre
Post
<50
>50
<20
20-29
>30
<5
6-10
>11

0

1-2

>2
<12
13-24

> 24
Yes

Luminal A
(N=134)
N (%)

1 (0.75)
10 (7.46)
38 (28.36)
85 (63.43)
72 (55.38)
58 (44.62)
14 (10.61)
118 (89.39)
2

39 (29.10)
95 (70.90)
58 (61.05)
37(38.95)
33 (28.95)
67 (58.77)
14 (12.28)
29 (32.23)
30 (33.33)
31 (34.44)
22 (16.42)
61 (45.52)
51 (38.06)
50 (50.51)
19 (19.19)
30 (30.30)
88 (66.17)

TNBC
(N= 38)
N (%)

2 (5.26)
5(13.16)
6 (15.79)
25 (65.79)
19 (54.29)
16 (45.71)
12 (31.58)
26 (68.42)
0

13 (34.21)
25 (65.79)
13 (52.00)
12 (48.00)
13 (37.14)
19 (54.29)
3(8.57)

8 (30.77)
6 (23.08)
12 (46.15)
3(7.89)
18 (47.37)
17 (44.74)
17 (54.84)
6 (19.35)
8 (25.81)
23 (60.53)

OR (95% Cl)
Multivariate
6.800 (0.59-78.13)
1.700 (0.53-5.43)
0.537 (0.20-1.41)
1.00

0.957 (0.45-2.02)

3.890 (1.61-9.38)
1.00

1.267 (0.58-2.72)
1.00
0.691 (0.28-1.67)
1.00
1.838 (0.45-7.47)
1.323 (0.34-5.09)
1.00
0.713 (0.25-1.99)
0.517 (0.17-1.55)
1.00
0.409 (0.10-1.54)
0.885 (0.41-1.89)
1.00
1.275 (0.49-3.31)
1.184 (0.35-3.94)
1.00
0.784 (0.37-1.64)

PLr

0.124
0.371
0.209

0.908

0.002

0.546

0.414

0.395
0.683

0.518
0.240

0.186
0.753

0.618
0.783

0.521



Family history

Smoking

Alcohol consumption

Physical activity

No
Missing
Yes

No
Missing
Normal®
Overweight
Obesity
Missing
Ever
Never
Yes

No

Yes

No

45 (33.83)
1

92 (70.77)
38 (29.23)
4

35 (27.56)
51 (40.16)
41 (32.28)
7

59 (44.03)
75 (55.97)
56 (41.79)
78 (58.21)
55 (41.04)
79 (58.96)

15 (39.47)
0

25 (67.57)
12 (32.43)
1
6(17.14)
10 (28.57)
19 (54.29)
3

8 (21.05)
30 (78.95)
11 (28.95)
27 (71.05)
12 (31.58)
26 (68.42)

71

1.00

0.861 (0.39-1.88)
1.00

1.00
1.176 (0.39-3.52)
2.780 (1.00-7.72)

0.339 (0.14-0.79)
1.00
0.567 (0.26-1.23)
1.00
1.508 (0.70-3.24)
1.00

'Between first and last full term pregnancy in years; “Total lifetime breastfeeding of parous

women in months; *Including two cases of underweight.

0.708

0.772
0.050

0.013

0.155

0.293
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Table 4. Association of TNBC with body mass index (BMI) and smoking in a model of

logistic regression.

Luminal A | TNBC (n=35)

(n=125)

N (%) N (%) OR (95% CI) Pir

Multivariate
BMI
Normal weight’ | 35 (27.56) 6(17.14) 1.00
Overweight 51 (40.16) 10 (28.57) 1.263 (0.41-3.83) 0.681
Obesity 41 (32.28) 19 (54.29) 3.514(1.23-10.03) | 0.019
Smoking

Never 59 (44.03) 8 (21.05) 1.00
Ever 75 (55.97) 30 (78.95) 0.270 (0.10-0.68) 0.006

'Including two cases of underweight
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5. CONSIDERAGOES FINAIS

Visto que a neoplasia mamaria ¢ uma patologia multifatorial e que sua incidéncia
aumenta a cada ano no Brasil, caracterizando-se como um problema de satde publica, é
de fundamental importancia aprofundar o conhecimento sobre os fatores de risco que
podem aumentar as chances de desenvolver a doenga, especialmente na regido Nordeste
onde os indices estdo em crescimento acelerado nos ultimos anos.

O conhecimento sobre o cancer de mama ndo afeta necessariamente o
comportamento das mulheres, como foi mostrado na revisdo da literatura, porém o
conhecimento sobre a deteccdo precoce da doenga pode afetar diretamente o
comportamento das mulheres quanto ao rastreamento da neoplasia mamaria. Nao esta
claro se o conhecimento sobre fatores de risco modificdveis poderia levar a uma
diminui¢ao da incidéncia do cancer de mama, no entanto, estudos do tipo caso-controle
poderiam ajudar a elucidar o efeito do conhecimento das mulheres sobre o
comportamento de prevengdo de fatores de risco modificaveis, principalmente os
relacionados aos habitos de vida. Uma vez que um fator de risco modificavel possa ser
identificado a sua prevencao pode ser facilmente propagada nos meios, uma vez que ¢
relativamente barato e pode ser eficaz em longo prazo. Além disso, o conhecimento
sobre os fatores de risco que ndo sdao modificaveis como os relacionados a vida
reprodutiva poderia incentivar a participagdo das mulheres em programas de
rastreamento da neoplasia mamaria.

Identificar os fatores de risco modificdveis que estdo relacionados aos subtipos
moleculares do cancer de mama também € uma estratégia relevante na prevencdo dos
subtipos agressivos, assim como na busca de suas etiologias. Os resultados atuais
indicaram que o tabagismo e a obesidade afetaram o risco de desenvolver o cancer de
mama triplo-negativo e do subtipo Luminal A de forma diferente. A obesidade foi
positivamente associada com tumores triplo-negativo, enquanto que o tabagismo foi
negativamente associado com esse mesmo subtipo, ambos comparados ao subtipo
Luminal A. Sugere-se a realizagdao de estudos com um grupo controle para verificar se o
tabagismo ¢ a obesidade aumentam o risco de cancer de mama de forma geral na

populacao do Nordeste do Brasil.
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Nesse contexto, tanto a identificacdo dos fatores de risco predominantes como o
conhecimento das mulheres sobre o risco de cancer de mama e deteccdo precoce sdo
importantes para que as instituigdes de satde publica possam desenvolver estratégias de

prevengao.

6. MEMORIAL DESCRITIVO

Sou bacharel em Fisioterapia graduada pela Universidade Estadual da Paraiba
(UEPB) no ano de 2013. Durante toda a graduacdo pesquisei sobre o cancer de mama e
a repercussao da doenga na funcionalidade do corpo da mulher. Alguns trabalhos me
renderam premiacdo em congressos locais. O interesse pela pesquisa e pelo cancer de
mama me fez escolher o Mestrado em Saude Publica da UEPB para aprofundar meus
conhecimentos na 4rea, especialmente na linha de pesquisa de condigdes e
determinantes do processo saude-doenca. Ingressei no mestrado no ano de 2015 como
orientanda do Prof. Dr. Mathias Weller e juntos decidimos investigar sobre os fatores de
risco do cancer de mama no estado da Paraiba. No mesmo ano, demos inicio a nossa
primeira publicagdo e durante alguns meses trabalhamos em uma revisdo integrativa
sobre os fatores de risco do cancer de mama e o conhecimento sobre a doenga na
América Latina que foi aceita para publicagdo em 2016 e publicada em 2017 na Revista
Ciéncia e Saude Coletiva.

Apos a primeira publicagdo dei inicio ao projeto de qualificagdo, que
posteriormente se tornaria minha disserta¢do, intitulado: Associacdo entre fatores de
risco e subtipos moleculares do cancer de mama invasivo. O projeto foi pensado em
decorréncia da necessidade de aprofundar o conhecimento sobre os fatores de risco da
neoplasia mamaria, mas desta vez buscando associagdo com os subtipos moleculares da
doenga. A qualificagdo do projeto aconteceu em Novembro de 2015 e em Janeiro de
2016 iniciei a coleta de dados da pesquisa.

ApOs exatamente um ano de coleta de dados nas cidades de Campina Grande e
Jodo Pessoa dei inicio ao processo de andlise dos dados e construgdo da segunda
publicacdo que se trata de um estudo epidemioldgico que mostrou que tabagismo e
obesidade tem influenciado de forma diferente o risco de desenvolver o subtipo mais

agressivo do cancer de mama.
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APENDICE 1

FORMULARIO SOBRE FATORES DE RISCO PARA O CANCER DE MAMA
(HOSPITAL DA FAP/HOSPITAL NAPOLEAO LAUREANO)

Data da coleta: / Numero do prontuario:

Idade: Estado civil: Naturalidade:

Descendéncia: Afrodescendente ( ) Caucasiana ( ) Parda( )

Cidade onde reside: Tempo de residéncia (meses):

Renda Familiar: Possui Plano de Saude? Sim Nio

Escolaridade: Ensino fundamental incompleto () Ensino fundamental completo ()
Ensino médio incompleto () Ensino médio completo ()

Ensino superior incompleto () Ensino superior completo ()

Peso referido:  Kg Altura referida:  cm
FATORES REPRODUTIVOS

Idade da menarca: Nuliparidade: Sim Nao
Idade da primeira gestacao: Idade da ultima gestagao:
Numero de filhos: Teve algum aborto? Sim  Nao

Se sim: Espontaneo ( ) Induzido ( )

Tempo de amamentacao (meses): 1° Filho 2° Filho 3° Filho
4° Filho 5° Filho 6° Filho 7° Filho Mais >
Idade da menopausa: Duragéo do climateério:

Houve alguma mudanca ap6s a menopausa quanto ao:

Sono ;

Peso

Estresse ;

HABITOS DE VIDA

Uso de anticoncepcionais: Sim Nao Tipo: Tempo (anos):
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Fez Terapia de Reposicao Hormonal (TRH) apés a menopausa? Sim Nao

Tempo do tratamento (meses): Fez o tratamento correto? Sim Naio

Consumo de Alcool: Sim Nio

Tipo de destilado: Vinho ( ) Cachaga ( ) Cerveja( ) Vodca ( ) Uisque ( )
Outro:

Frequéncia semanal: vezes Frequéncia mensal: vezes

Tabagismo: Sim Nao Quantidade de cigarros/dia: Parou ha (meses):
Fez tratamento para parar de fumar? Sim Nao

Se sim, qual o tipo?

Consumo de frutas:
Tipo de fruta: Quantidade/ Semana:

l.

2.

3.

4.

Mais>

Consumo de legumes:
Tipo de fruta: Quantidade/ Semana:

1.

2.

3.

4.

Mais>

Consumo de sucos naturais: Sim Nio Quantidade/Semana:
Adigao de agucar: Sim Nao

Consumo de carne vermelha: Sim Nao Quantidade/Semana:
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Consumo de enlatados: Sim Nio Quantidade/Semana:
Consumo de refrigerante: Sim Nio Quantidade/Semana:
Consumo de café: Sim Nao Xicaras/semana: Cafeina: Sim Nao

Adicdo de agucar: Sim  Nao

Atividade Fisica: Sim Nao

Frequéncia semanal/Horas:

Tipo: Caminhada ( ) Corrida ( ) Musculagdo ( ) Danga ( ) Ciclismo ( )

Outro:

DADOS SOBRE A DOENCA

Idade em que a doenca foi detectada:

Idade da primeira mamografia:

Convénio ( ) SUS( )

Exame que detectou a doenca: ECM*

Mamografia AEM**

Tipo de Cancer da Paciente:

Estadiamento do tumor (TNM):

Tamanho do maior tumor principal:

didmetro em cm

Estado dos Nodos Linfaticos: Positivo Negativo

Grau histolégico: KI67:

Estado de ER,PRe HER2/NEU: 1.ER:( ) 2.PR:( ) 3.HER2/NEU:( )
ANTECEDENTES FAMILIARES

Casamento consanguineo entre os pais: Sim Nao

Historico de cancer na familia;

( ) Pai Tipo

( )Mae Tipo

() Filho Tipo

() Filha Tipo

() Sobrinhos Tipo

() Primos Maternos Tipo

( ) Avos Paternos Tipo

( ) Avos Maternos Tipo

() Tios Paternos Tipo

( ) Tios Maternos Tipo

() Primos Paternos Tipo
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DADOS ANTROPOMETRICOS

Peso aferido: Kg Altura aferida: cm

Circunferéncia abdominal (cintura): cm Circunferéncia do quadril: cm
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ANEXO 2

CG.C: 08.541 421/0001-57 Insorglo Estadua: lsento
Av. Dr. Francssco Pnto, &/ - Bogocongd - Cx. Postal 405
CEP S8.429-150 - Campmna Granoe - P8
Tetefone/Tas: (83) 2102-0300 - E-mai- fapog@uct com. br

DECLARACADO

Clentes da intencho da reskzacso da Pesques —
'FATORESMRMWMEEWEM PACIENTES
DO HOSPITAL DA FUNDAGAD ASSISTENCIAL DA PARAIBA
(FAP). EM CAMPINA GRANDE E UNIDADES DE SAUDE DA
FAMILIA DE CAICO-RN" Sob onentago do Prof. Dr. Mathias

Campina Grande-PB. ambos da Universidade Estadual da Paraiba -

UEPB - o orientador serd responsavel pelas orientandas. Caso

mommwmuwmm

na Instituicio FAP Apés aprovagdo do Comité de Efica Toda
Wm-mmwwmm
mm(m)mmmm.wemw(m)
daFAPemindoporcimmdamdnmaResmu
do Ministério da Saude.

Campina Grande, 24 de setembro de 2015.
B e de

< Entete, + Emessle

Lalds Subus S Dot b W
SHELSEA TAVEIRA R. NASCIMENTO

Coordenadora do NEPE/FAP
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ANEXO 3

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO-TCLE
(OBSERVACAO : para o caso de pessoas maiores de 18 anos e nao inclusas no grupo de
vulneraveis)

Pelo presente =~ Termo de  Consentimento Livre e  Esclarecido eu,

, em pleno exercicio dos meus direitos me disponho

a participar da Pesquisa “Fatores de Risco do Cancer de Mama em Pacientes do
Hospital da Fundacao Assistencial da Paraiba (FAP), em Campina Grande”
Declaro ser esclarecido e estar de acordo com os seguintes pontos:

O trabalho “Fatores de Risco do Cancer de Mama em Pacientes do Hospital da
Fundacao Assistencial da Paraiba (FAP), em Campina Grande” tera como objetivo
geral de identificar fatores de risco de cancer de mama para melhorar a prevencao da
doenga.

Ao voluntario s6 cabera a autorizagéo de disponibilizar os dados anonimos do pontuario
médico e do questionario e nao havera nenhum risco ou desconforto ao voluntario.

Ao pesquisador cabera o desenvolvimento da pesquisa de forma confidencial, revelando os
resultados ao médico, individuo e/ou familiares, cumprindo as exigéncias da Resolugao
196/96 do Conselho Nacional de Saude/Ministério da Saude.

- O voluntario poderd se recusar a participar, ou retirar seu consentimento a qualquer
momento da realizacdo do trabalho ora proposto, ndo havendo qualquer penalizagdo ou
prejuizo para 0 mesmo.

- Serd garantido o sigilo dos resultados obtidos neste trabalho, assegurando assim a
privacidade dos participantes em manter tais resultados em carater confidencial.

- Nao havera qualquer despesa ou Onus financeiro aos participantes voluntarios deste
projeto cientifico e ndo havera qualquer procedimento que possa incorrer em danos fisicos
ou financeiros ao voluntario e, portanto, nao haveria necessidade de indenizacao por parte da
equipe cientifica e/ou da Instituicdo responsavel.

- Qualquer duvida ou solicitacdo de esclarecimentos, o participante poderd contatar a
equipe cientifica no numero (083) 9941-8090; 3333-1045 ou o E-mail
mathiasweller@uepb.edu.br com Prof. Dr. Mathias Weller.

- Ao final da pesquisa, se for do meu interesse, terei livre acesso ao conteido da mesma,
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podendo discutir os dados, com o pesquisador, vale salientar que este documento sera impresso
em duas vias e uma delas ficara em minha posse.
- Desta forma, uma vez tendo lido e entendido tais esclarecimentos e, por estar de pleno

acordo com o teor do mesmo, dato e assino este termo de consentimento livre e esclarecido.

%///} VA

Prof. Dr. Mathias Weller

Assinatura do participante




