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RESUMO

INTRUDUGAO: O cancer de mama é a neoplasia mais comum entre as mulheres,
possui diferentes fendtipos moleculares relacionados a expressao dos marcadores
tumorais. Além dos marcadores ja estabelecidos pela literatura, podem-se citar outros
marcadores importantes relacionados ao cancer de mama, como a ceramida
galactosiltranferase (UGTS8); e, o GATAS, cujo estudo tem por objetivo propiciar um
melhor entendimento sobre a doenca.

OBJETIVO: Associar a expressédo de UGT8 e GATA3 com o tamanho e grau tumoral
TMN e os fendtipos moleculares em amostras de pacientes com tumor primario de
mama.

MATERIAIS E METODOS: Para a pesquisa, foram selecionadas pacientes com
cancer de mama no ambulatério de mastologia do hospital de referéncia. Elas
responderam a um questionario e consentiram, para pesquisa, na utilizagdo dos
blocos de anatomopatoldgico. A partir disto, foi realizada a imunohistoquimica dos
marcadores UGT8 e GATA3 nas amostras e, o resultado, foi associado com TMN,
estadiamento, grau e os subtipos moleculares.

RESULTADOS: Foram incluidos 174 questionarios de pacientes com questdes
referentes a dados demograficos, vida reprodutiva e fatores de risco. Para o estudo
dos marcadores, foram selecionados 121 blocos de anatomopatolégicos. Em relagéo
aos marcadores estudados, verificou-se uma associagdo significativa entre a
expresséo elevada de UGT8 com tamanho tumoral < 2cm (P=0,043) e expresséo
negativa com RP (P=0,029). A alta expresséo de GATA3 associou-se ao estadiamento
| (P=0,05) e, sua falta de expressé&o foi verificada de forma significativa em tumores

com estadiamento Il (P=0,05) e tamanhos de 2,1a 5cm (P=0,019).
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CONCLUSAO: Com base nos resultados encontrados, pode-se concluir que houve
uma associacao significativa entre a expressdo dos potenciais marcadores
progndsticos, UGT8 e GATAS, ao tamanho tumoral, expressédo de RP e estadiamento

das amostras estudadas.

Palavras-chave: TMN. UGT8. GATA3. Cancer de mama.



1. INTRODUGAO

1.1. Patogenia do cancer de mama

O cancer de mama é uma doenca de caracteristica heterogénea que se reflete
na sua classificagcdo molecular, na morfologia, no curso clinico e na sua resposta ao
tratamento (Seong e cols. 2015; Van Schooneveld e cols. 2015). Essa neoplasia é
uma das mais comuns entre as mulheres e corresponde a segunda causa de morte
no mundo ( IARC 2015; Assi e cols. 2013). Quando diagnosticado em estagios iniciais,
as pacientes possuem uma sobrevida de 83% a 92%, relativa aos 5 primeiros anos
apo6s o seu diagnéstico (Brewster e cols. 2007; Tao e cols. 2015; IARC 2015; Assi e
cols. 2013).

O céncer de mama tem sido considerado um problema de saude publica,
inclusive, em paises desenvolvidos onde houve um aumento no numero de casos da
doenga acompanhado de uma redug¢ao da mortalidade por essa neoplasia (Gebrim
2012; Hana Azmi 2013). Essa doenca também causa preocupagdo em paises em
desenvolvimento, como o Brasil, onde a dificuldade relacionada a prevencgao de
maneira eficaz tem se tornado determinante para o aumento no numero de mulheres
acometidas pelo cancer (Gebrim 2012; Hana Azmi 2013).

Entretanto, o relevante é que nas ultimas décadas a mortalidade ocasionada
pelo cancer de mama vem decrescendo e esse declinio tem sido atribuido,
principalmente, a abordagem multidisciplinar referente ao tratamento e a
compreensao mais profunda de sua biologia (Senkus 2013; Options 2010). A sua
ampla variedade faz com que cada um dos tipos de cancer de mama existente possua

um comportamento biolégico especial, com conduta clinica e tratamento especifico,



2

além de diferentes prognésticos (Senkus 2013; Harbeck e Wiirstein 2013; Hana Azmi

2013).

1.2. Epidemiologia

O cancer de mama € o tipo mais frequente que acomete as mulheres, no Mundo
e no Brasil, porém as taxas de incidéncia modificam-se ao longo do tempo e da sua
geografia (IARC 2012; INCA 2015; Rudel e cols. 2014). Segundo dados da
International Agency for Research on Cancer (IARC), as incidéncias variam de 19,3 a
cada 100.000 mulheres na Africa Oriental e 89,7 por 100.000 mulheres na Europa
Ocidental e tem se tornado cada vez mais frequente nos paises em desenvolvimento
(IARC 2015). Ainda, segundo o IARC, a incidéncia da neoplasia em 2012 foi de 1,6
milhées de novos casos no mundo, com taxa de mortalidade de aproximadamente
13,2 a cada 100.000 pacientes, sendo sua maioria localizada na América do Norte e
na Asia (IARC 2012).

Ja no Brasil, conforme informac¢des fornecidas pelo Instituto Nacional do
Cancer (INCA) o numero estimado de novos casos da doencga para 2015 foi de 57.120,
com taxa de mortalidade de 14.207 mulheres em 2013 (INCA 2015). Neste contexto
com excecgao dos tumores de pele ndo melanoma, o cancer de mama apresenta maior
prevaléncia, respectivamente, nas regides Sudeste (30.740), Nordeste (10.490), Sul
(10.370) e Centro-Oeste (3.800) (INCA 2015). Atualmente, o Rio Grande do Sul é o
estado da regido sul com maior incidéncia de neoplasia, correspondendo a 87,72
novos casos a cada 100.000 mulheres, inclusive superando a incidéncia dos tumores

de pele nao melanoma (INCA 2015).



A epidemiologia do cancer de mama tem sido intensamente estudada ao longo
do tempo, pois sua incidéncia tem aumentado a cada ano dentro da populagéo

feminina (Trichopoulos et al. 2008; Stuckey 2011).

1.3. Fatores de Risco

As alteragdes no estilo de vida, bem como a adogéo de habitos ndo saudaveis
da populacdo podem contribuir para o aumento de casos de cancer na populagéo
mundial (Mohite e cols. 2015). Segundo alguns estudos, a mudanca relacionada ao
estilo de vida das pacientes contribui de forma significativa para o desenvolvimento
da neoplasia mamaria (Mohite e cols. 2015; Ekelund e cols. 2015; Di Cello e cols.
2013; Peeters e cols. 2014).

Atualmente existem alguns fatores de risco que sao importantes no processo
de desenvolvimento da neoplasia, dentre eles, Mohite e cols (2015) citam aqueles que
estdo relacionados a vida reprodutiva da mulher como: menarca precoce, primeira
gestacdo com mais de 30 anos, uso de anticoncepcionais orais, menopausa tardia e
utilizacdo de terapia de reposicdo hormonal. No entanto, como fatores protetivos
contra o cancer de mama pode-se destacar a multiparidade e a amamentagao (Opdahl
e cols. 2011; Anderson e cols. 2014).

Como fatores de risco pode-se citar aqueles que estdo relacionados aos
habitos de vida das pacientes, como: tabagismo, consumo de alcool, sedentarismo,
obesidade, entre outros (Ekelund e cols. 2015; Di Cello e cols. 2013; Peeters e cols.
2014). Acredita-se que as toxicidades de alguns desses fatores, como o tabaco e o

alcool, em conjunto com a agdo hormonal podem estar ligados ao inicio do processo



neoplasico (Rudel e cols. 2014; Di Cello e cols. 2013; Trichopoulos e cols. 2008). A
obesidade também é considerada como um fator importante relacionado ao cancer de
mama, pois trabalhos indicam que ela possui relacdo com os niveis aumentados de
estrégeno circulante das pacientes (Rudel e cols. 2014; Di Cello e cols. 2013;
Trichopoulos e cols. 2008).

Além desses fatores de risco, ainda existem os fatores ligados a
hereditariedade, relacionados principalmente ao parentesco em primeiro grau, ou
seja, mae ou irma apresentando risco aumentado para o desenvolvimento do cancer
de mama (Berkey e cols. 2012; Goodwin e cols. 2015). Com isso, atualmente sabe-se
que da totalidade de casos da doenca, 5 a 10% deles estéo ligados a histéria familiar
das pacientes (Berkey e cols. 2012; Goodwin e cols. 2015).

O cancer de mama também possui fatores relacionados com mutacbes
genéticas especificas, como as localizadas nos genes BRCA1 e BRCA2, que
aumentam as chances de desenvolvimento da doencga (Tao e cols. 2015; Goodwin e
cols. 2015; Rebbeck e cols. 2015). As pacientes que apresentam esse tipo de mutagéo
possuem risco elevado de desenvolvimento da doenga, em cerca de 87% dos casos,

segundo Tao e cols. (2015); Goodwin e cols. (2015) e Rebbeck e cols. (2015).

1.4. Critérios morfolégicos do cancer de mama

1.4.1. Tipos histolégicos

O cancer de mama possui classificacdes especificas para cada tipo de tumor

que, por sua vez, tornam-se partes integrantes da oncologia moderna. Essas

informagdes fornecem aos patologistas guias e recomendacgdes que facilitam a
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reprodutibilidade diagnéstica e prognéstica (Albrektsen e cols. 2012; Gobbi e cols.
2012). Nas ultimas décadas, a publicagdo de documentos consenso como a
Classificacdo de Tumores, da Organizagdo Mundial da Saude (OMS), tornou-se
importe referéncia nas areas da patologia e oncologia (IARC, 2012).

Nesta ultima edicao (IARC, 2012), os tumores de mama estao classificados em:
tumores epiteliais, lesbdes proliferativas intraductais e lesdes precursoras, tumores
epiteliais/mioepiteliais, lesdes e neoplasias papilares, proliferacdes epiteliais benignas

e tumores mesenquimais (IARC, 2012) (ANEXO I).

1.4.2. Grau

A utilizacdo do grau histologico para classificar os tumores de mama tem sido
empregada ha muito tempo. Ha relatos que sua introdug¢ao na patologia veio por meio
de Von Hausemann em 1892 (Bloom e Richardson 1957; Freeman e cols. 1979). No
entanto, o sistema de graduacado veio a ser mais conhecido a partir do trabalho de
Bloom e Richardson em 1957, que demostraram a importancia das caracteristicas
morfolégicas das células neoplasicas relacionadas ao prognéstico da doenca
(Freeman e cols. 1979). Com o advento de novos métodos, a classificagdo de Bloom
e Richardson foi modificada por Elston e Ellis para que houvesse uma melhor
reprodutibilidade da graduacao histoldgica (Sotiriou e cols. 2006).

Atualmente, o sistema adotado para verificar o grau dos tumores de mama ¢ a
classificagdo de Nottingham (NGS) - Bloom-Richardson modificado (Rakha e cols.
2012). O NGS tem como base avaliar o percentual de diferenciagdo tubular,
pleomorfismo nuclear e indice mitdtico, sendo importante no prognostico da doenca

(Tsutsui e cols. 2003; Augusto e cols. 2006; Rakha e cols. 2012). De acordo com esse
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indice, os tumores sao classificados como: grau | (bem diferenciado), grau Il
(moderadamente diferenciado) ou grau lll (pouco diferenciado — pior progndstico)

(Bloom e Richardson 1957; Press, 1990; Clark, 1994).

1.4.3. Estadiamento

1.4.3.1. Sistema TNM

O estadiamento tumoral € formado pelo sistema TNM (T: tamanho do tumor
primario; N: estado linfonodal; M: metastases a distancia), que € utilizado para
determinar a extensdo anatémica do tumor com base em critérios clinicos (cCTNM) e
patolégicos (pTNM) (Benson 2003; Whitman e cols. 2006). O sistema TMN é
preconizado pela American Joint Committee on Cancer (AJCC), que o propde como
ferramenta para avaliar a doenca, guiar o tratamento e fornecer informacdées a respeito

do prognoéstico (Coburn e cols. 2006; Veronesi e cols. 2006).

1.4.3.2. Tamanho tumoral

No sistema TNM, o “T” representa a descri¢gado das graduacdes relacionadas ao
tamanho tumor primario (Whitman e cols. 2006; Benson 2003). No cancer de mama
classificado como Tx, o tumor primario nao pode ser avaliado; o TO ndo tem evidéncia
de tumor primario; o Tis € um carcinoma in situ; no T1, as leses que medem 2cm ou
menos onde T1 = 0,1cm possuem microinvaséo e, as T1a, T1b, T1c apresentam
respectivamente 0,1 a 0,5cm; 0,5 a 1cm e de 1 a 2 cm (Whitman e cols. 2006; Barros
e cols. 2001; IARC, 2012). Tumores T2 podem medir entre 2 a 5 cm e, tumores T3

atingem dimensdes maiores que 5 cm. Ja, um tumor que possui qualquer tamanho,
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porém com invasao epitelial, € considerado T4 e pode ser subdividido em: T4a
(invasao toracica), T4b (neoplasias com ulceragbes da pele, edema e nédulos), T4c
(T4a + T4b) e T4d (carcinomas inflamatorios) (Whitman e cols. 2006; Coburn e cols.

2006; IARC, 2012).

1.4.3.3. Estado linfonodal

O estado linfonodal (N) também possui uma graduacgéo especifica, sendo ele
de grande importancia para o planejamento do tratamento adequado e o fornecimento
do progndstico relacionado a doenca (Whitman e cols. 2006). Dessa forma, Nx s&o
linfonodos que ndo podem ser avaliados e, pNO é indicio de que ndo ha metastases
linfonodais (Barros e cols. 2001; Benson 2003; IARC, 2012).

Quando um linfonodo lateral mével é acometido por metastases ele é
classificado como N1 (Whitman e cols. 2006; IARC, 2012). Linfonodos com processo
metastatico sdo N2, os quais podem ser ipsilaterias fixos (N2a), ganglios linfaticos
internos (N2b) (Whitman e cols. 2006; IARC, 2012). Invasé&o clavicular decorrente de
metastases linfaticas ou invaséo clinicamente evidente ao longo dos linfonodos
axilares sdo N3, subdivididos em: N3a, géanglios linfaticos infraclaviculares e
linfonodos axilares; N3b, nédulos mamarios internos e linfonodos axilares; e, por fim,
N3c, metastases em linfonodos supraclaviculares. (Whitman e cols. 2006; IARC,

2012).

1.4.3.4. Metastases a distancia



O sistema TNM também avalia a presenca de metastases a distancia, que é
subdividido em Mx, MO e M1 (Veronesi e cols. 2006; IARC, 2012). Quando nao faz-se
possivel avaliar as metastases a distancia preconiza-se Mx e MO, quando nao ha
evidéncias de doenca metastatica a distancia (Veronesi e cols. 2006; IARC, 2012). Se
forem encontradas metastases a distancia ocasionadas pelo cancer de mama, utiliza-

se M1(Veronesi e cols. 2006; IARC, 2012).

1.4.4. Imunohistoquimica

A imunohistoquimica tem sido uma técnica indispensavel para auxiliar a
patologia durante décadas. Atualmente, os principais marcadores estabelecidos pela
literatura séo: os receptores hormonais (estrégeno e progesterona), superexpressao
do receptor 2 do fator de crescimento epidérmico humano (HER-2), citoqueratina 5/6
(Ck 5/6), Ki-67 e EGFR. Esses marcadores, junto com as variaveis clinicopatolégicas
do cancer de mama, sdo comumente utilizados para classificar o fen6tipo molecular

do céancer de mama (Lin e Chen 2014; Vallejos e cols. 2010).

1.4.4.1. Fendtipos moleculares

De acordo com as caracteristicas imunohistoquimicas, o cancer de mama pode
ser subdividido em 6 principais fenétipos: luminal A, luminal B, luminal B (luminal HER-
2), superexpressdao de HER-2, triplo-negativo basaloide e triplo-negativo néo

basaloide (Tab. 1) (Cirqueira e cols, 2011; Anderson e cols. 2014).



Perfis de imunomarcag¢do para composi¢cdo do painel imunohistoquimico e classificacdo de tumores

de mama.
Subtipos Padrao de imunomarcacao

Luminal A RE+ e/ou RP+, HER2- e KI-67 < 14%
Luminal B RE+ e/ou RP+, HER2- e Ki-67 = 14%
Luminal B (Luminal HER-2) RE+ e/ou RP+, HER2+ (Luminal HER2)
Superexpressao de HER-2 RE- e/ou RP-, HER2+
Triplo-negativo basaloide RE-, RP-, HER2-, Ck5/6+ e/ou EGFR+
Triplo-negativo ndo basaloide RE-, RP-, HER2-, Ck5/6- e/ou EGFR-

RE+: Receptor de estrégeno positivo, RE-: Receptor de estrégeno negativo; RP+: Receptor de
progesterona positivo; RP-; Receptor de progesterona negativo; HER-2-: Sem superexpressdo do
receptor 2 do fator de crescimento epidérmico humano (HER-2); HER-2+: Superexpresséo do receptor
2 do fator de crescimento epidérmico humano (HER-2); Ki-67: Proteina Ki-67; Ck5/6+: Citoqueratina
5/6 positiva;, Ck5/6-: Citoqueratina 5/6 negativa; EGFR+: Receptor do fator de crescimento epidérmico
positivo; EGFR-: Receptor do fator de crescimento epidérmico negativo.

Fonte: Adaptado de Cirqueira e cols. (2011) e Anderson e cols. (2014)

O fendtipo Luminal A é o mais frequente de todos os canceres de mama, 50%
a 60% dos casos (Yersal e Barutca 2014; Sun e cols. 2014). Eles s&o caracterizados
por apresentarem niveis mais altos de RE e baixa expressao dos genes relacionados
a proliferagdo celular (KI-67 < 14%) (Yersal e Barutca 2014; Sun e cols. 2014).
Frequentemente, possuem baixo grau histolégico, pouco pleomorfismo nuclear,
atividade mitotica reduzida e, ainda, tipos histoldégicos de bom prognoéstico (Yersal e

Barutca 2014; Sun e cols. 2014).
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O Luminal B compreende 15% a 20% dos canceres de mama (Yersal e Barutca
2014; Sun e cols. 2014). Esse fendtipo € mais agressivo, pois possui maior grau
histolégico e alto indice proliferativo (KI-67 = 14%). (Yersal e Barutca 2014; Sun e cols.
2014). Suas caracteristicas propiciam um pior prognéstico, influenciando no aumento
da taxa de recidiva e na menor sobrevida das pacientes, quando comparado ao
Luminal A (Yersal e Barutca 2014; Sun e cols. 2014).

Os canceres de mama do tipo HER-2 pssuem essse nome por apresentarem a
superexpressao da proteina HER-2, codificada pelo protoncogene HER-2 (Yersal e
Barutca 2014). Sao 15% a 20% dos fendtipos encontrados e, entre todos, sdo os que
possuem comportamento clinico mais agressivo (Yersal e Barutca 2014). Os tumores
caracterizados pela elevada expressao de HER-2, em 75% dos casos, possuem grau
histologico elevado com mutagbdes do p53 e, apenas 40% apresentam positividade
para expressdo dos receptores hormonais (RE e RP) (Vuong e cols. 2014; Yersal e
Barutca 2014).

Canceres que nao superexpressam a HER-2 e sao negativos para RE e RP
sdo chamados triplo-negativos (Vuong e cols. 2014; Yersal e Barutca 2014). Séo
aproximadamente 10% dos canceres de mama, e podem ser divididos em basaloides
e ndo basaloides (Cirqueira e cols. 2011; Anderson e cols. 2014). Os tumores
basaloides sdo os mais comuns e representam 8% a 37% dos canceres de mama. A
maioria sdo ductais infiltrantes com padrao de crescimento sélido, comportamento
clinico agressivo e elevada taxa de progresséo tumoral, pois, de maneira geral, séo
associados ao alto grau histoldgico (Yersal e Barutca 2014). (Yersal e Barutca 2014).

A identificacao e diferenciacao dos fenotipos moleculares no cancer de mama,
através da analise do perfil imunohistoquimico, possui importancia em relacédo ao

progndstico da doenca. A expressao desses marcadores esta diretamente relacionada
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ao tratamento adequado a cada tipo de cancer, fazendo com que essas caracteristicas
tenham sido amplamente estudadas nas ultimas décadas (Cheng e cols. 2013; Chen

e cols. 2014).

1.5. Marcadores Tumorais

Os marcadores tumorais sdo componentes teciduais, plasmaticos e genéticos
capazes de definir diferentes caracteristicas a uma patologia (Sato e cols. 2014).
Através do estudo dos marcadores tumorais consegue-se ter uma melhor
compreensao a respeito das bases moleculares e celulares de iniciacéo e progressao
do cancer (Gobbi 2012).

A avaliacao rotineira dos marcadores tumorais € indicada em todos os casos
de cancer de mama por comités de consenso oncoldgicos internacionais (Gobbi
2012). Estudos mostram que a identificacdo de RE, RP, HER-2, Ck 5/6, Ki-67 e EGFR
possuem fator prognostico e preditivo relativos a doencga (Gilcrease 2013; Brufsky e
cols. 2014; O-charoenrat 2015). Em contrapartida, canceres negativos, para os
marcadores tumorais, conferem as pacientes um pior prognostico por apresentarem
caracteristicas clinicas ligadas ao maior tamanho tumoral, estadiamento, grau elevado
e alto risco de desenvolvimento de metastases a distancia (Gilcrease 2013; Brufsky e
cols. 2014; O-charoenrat 2015).

Com o advento dos avancos tecnoldgicos, incluindo metodologias e surgimento
de novos anticorpos, o estudo dos biomarcadores ceramida galactosiltranferase
(UGT8) e GATAS3 possui grande importancia para entendimento dos mecanismos

relacionados ao cancer de mama (Dziecedil Giel e cols. 2010; Hattori e cols. 2015)
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1.5.1. UGT8

O ceramide galactosiltransferase (UGT8) é um gene que codifica a
galactosylceramida (GalCer), uma proteina sintetizada no reticulo endoplasmatico das
células normais no organismo (Erez-Roman e cols. 2010). A expressao celular de
UGTS8 encontra-se ligada de forma direta a quantidade de GalCer sintetizada por ele,
ou seja, quanto maior a quantidade de GalCer, mais expresso estara o UGT8 (Rao e
cols. 2007, Woodacree cols. 2013, Senkal e cols. 2015).

A GalCer tem sua sintese através da transferéncia de galactose para ceramida,
a qual possui a fungdo de molécula mensageira envolvida em mecanismos basicos
de processos celulares como a interrupgéo do crescimento celular, diferenciacao,
senescéncia e apoptose (Rao e cols. 2007, Woodacree cols. 2013, Senkal e cols.
2015). A ceramida esta presente na construcdo dos complexos esfingolipidicos,
componentes estruturais importantes da membrana plasmatica, que também atuam
como molécula de sinalizagao secundaria ao estresse celular (Woodacre e cols. 2013;
Senkal e cols. 2010).

Através da sintese de GalCer, a ceramida serve como mediadora do processo
de morte celular controlado por cascatas relacionadas a apoptose como aquelas
responsaveis pela ativacdo das caspases (Rao e cols. 2007, Woodacree cols. 2013,
Senkal e cols. 2015). Existem outras moléculas ligadas a ceramida, como a ceramida
fosforilada, precursora da ceramida dihydrosphingosine (DHSP) e fitoesfingosina
(PHSP), que agem de forma antagdnica a GalCer, onde sao responsaveis pelos sinais
das vias promotoras da proliferagédo celular (Rao e cols. 2007, Woodacree cols. 2013,
Senkal e cols. 2015). Uma vez que a baixa expressdo de UGTS8 resulta na baixa

sintese de GalCer e, por consequéncia, na baixa ceramida, este marcador também
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acaba relacionando-se com as vias promotoras da proliferacao celular, pois estas néo
impulsionam a morte celular (Rao e cols. 2007, Woodacree cols. 2013, Senkal e cols.
2015).

Embora a resposta celular a ceramida seja importante para regulagdo da
proliferagdo celular e das vias responsaveis pela morte das células, os mecanismos
moleculares mais precisos para essa regulacdo continuam exigindo atencéo
(Woodacree cols. 2013, Senkal e cols. 2015). E importante que os estudos desses
mecanismos possam auxiliar na compreensao da resposta celular ao estresse a fim
de buscar estratégias para modifica-las (Rao e cols. 2007, Woodacree cols. 2013,
Senkal e cols. 2015). Essas estratégias podem ser relacionadas a aceleragcdo do
processo de morte celular ou evitar danos causados por acumulos intracelulares
anormais de substancias nocivas ao metabolismo da célula (Rao e cols. 2007,
Woodacree cols. 2013, Senkal e cols. 2015).

No cancer de mama, o UGT8 e a GalCer tém seus estudos ligados ao processo
metastatico e ao prognostico da doenca, pois encontram-se superexpressos em
pacientes com doenga metastatica pulmonar devido a existéncia de um céncer de
mama (Choi e cols. 2012; Dziecedil Giel e cols. 2010). Neste contexto, Dziecedil Giel
e cols. (2010) propuseram que canceres de mama RE negativos (pior prognostico)
combinados com a inibicdo de GalCer — em consquencia inibicdo da apoptose —
aumentam as chances de desenvolvimento de metasteses a distancia no organismo
(Dziecedil Giel e cols. 2010).

O UGT8 também possui ligagdo com o grau tumoral, pois sua expressdo como
gene esta relacionada a diferenciagéo celular, principalmente nos sistemas nervoso
central e periférico (Senkal e cols. 2015, Choi e cols. 2012; Dziecedil Giel e cols. 2010).

Estudos relacionados a essa propriedade do UGTS8 relataram que a sua baixa
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expressdo no cancer de mama esta correlacionada a células tumorais pouco
diferenciadas, ou seja, ao cancer de mama com grau mais elevado (Choi e cols. 2012;
Dziecedil Giel e cols. 2010). O estudo de Dziecedil Giel e cols. (2010) também
demonstrou que a alta expressao do marcador UGT8 no cancer de mama com grau
mais baixo propicia, a este grupo de pacientes, uma maior sobrevida relacionada a
doenca (Dziecedil Giel e cols. 2010).

Sabe-se que expressao de UGT8 e GalCer no cancer de mama esta ligada ao
processo de morte celular, porém os mecanismos relacionados as vias apoptéticas e

ao processo metastatico ainda apresentam lacunas e devem continuar em estudo.

1.5.2. GATA3

O GATA3 é um membro pertencente a uma familia de 6 fatores de transcrigao
dedo de zinco (GATA17-6), os quais se ligam ao consenso A/ TGATAA /G e estéo
situados no cromossomo 10, na localizagdo 10p15 e possuindo 10 exons (Ciocca e
cols. 2009, Takaku e cols. 2015). A maioria das mutagdes ligadas a familia GATA
estdo localizadas no exon 1 e na primeira regido do exon 5 (Ciocca e cols. 2009,
Takaku e cols. 2015). Por sua vez, o GATAS3 codifica a GATA-proteina de ligagcéo 3
(GATA-3), pertencente a familia dedo de zinco, ligada a diversos processos de
diferenciacao celular (Jiang e cols. 2014).

De maneira geral, a familia GATA esta envolvida nos processos de eritropoiese
mieldide (GATA 1,2 e 3), desenvolvimento cardiaco e intestinal (Shan e cols. 2014,
Takaku e cols. 2015). A expressao do GATA3 também esta relacionada a identidade
celular, pois possui associagao com a especificacado dos tipos de células do sistema

imunolégico em que a agado € integrante da diferenciagdo de outras linhagens
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celulares no organismo (Ciocca e cols. 2009, Shan e cols. 2014, Takaku e cols. 2015).
Além disso, o GATA faz parte da especificacdo de células que incluem neurdnios do
sistema nervoso simpatico, células T-helper, bainha radicular interna de foliculos
pilosos, células adiposas, ductos nefroticos, coclea do ouvido e células ductais
mamarias (Takaku e cols. 2015, Yan e cols. 2015). Na glandula mamaria, ele se
encontra com maior expressdo nas células epiteliais luminais, que revestem as
estruturas ductais da mama, estabelecendo a manutencao da identidade das células
luminais na mama (Shan e cols. 2014, Takaku e cols. 2015).

No céncer de mama, o GATA3, aléem de estar associado ao epitélio luminal,
possui importancia na analise genémica da doenca, pois estudos tém demonstrado
recentemente que esse gene é um alvo frequente de mutacbes relacionadas ao
cancer de mama (Calvo e cols. 2013; Shan e cols. 2014). Essas muta¢des sao
identificadas em cerca de 10% dos tumores de mama e a maioria delas estavam
limitadas a um unico alelo e, a expressdo de ambos os alelos (selvagem e mutado)
encontraram-se de forma quase que equivalente (Ciocca e cols. 2009, Takaku e cols.
2015). De acordo com os mesmos estudos, a perda da expressdo do GATAS3 esta
ligada a canceres com propensédo ao crescimento invasivo e desenvolvimento de
metateses em outros sitios, ressaltando a importancia do estudo da expressao desse
biomarcador no cancer de mama (Ciocca e cols. 2009, Takaku e cols. 2015).

O mau prognéstico ligado ao GATAS, no cancer de mama, esta relacionado a
expressado de RE e as mutagdes encontradas no gene (Krings e cols. 2014). A alta
expressdo de GATA3 correlaciona-se de forma significativa com expressdo dos
receptores de estrégeno, fazendo com que atuem juntos como coativadores do cancer
de mama, pois um estimula a expressao do outro (Takaku e cols. 2015; Gulbahce e

cols. 2013; Albergaria e cols. 2009). Além disso, a relagéo existente entre tumores RE
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positivos com a expressao de GATA3 demonstram que as mudancas do perfis dos
canceres de mama fornecem novos fenétipos ligados a um pior prognéstico para as
pacientes com a doenca (Albergaria e cols. 2009; Hattori e cols. 2015). Thakkar e cols.
(2015) publicaram, em um estudo recente com 109 amostras RE positivas, que todas
apresentavam expressao alta de GATA3 (Thakkar e cols. 2015). Esse indice de
marcagao faz com que o GATA3 venha a ser estudado intensivamente como potencial
imunomarcador relacionado as vias dos receptores hormonais no cancer de mama,
pois esta ligado ao estimulo de estradiol, interferindo no progresso do ciclo celular
tumoral (Thakkar e cols. 2015).

Com o advento de estudos gendmicos no cancer de mama, hoje se tem
conhecimento da frequéncia de mutagdes do GATAS3 na influéncia do direcionamento
tumoral (Ciocca e cols. 2009, Takaku e cols. 2015). Estudos mostraram que as
mutagcdes do GATA3, frequentemente relacionadas ao cancer de mama, estdo
localizadas nos exons 5 e 6, no entanto, salienta-se que o espectro de mutagdes
nesse gene é ainda de dificil identificacéo, tanto para ganho de fung¢des, como para
perda das mesmas (Ciocca e cols. 2009, Takaku e cols. 2015, Yan e cols. 2015).
Acredita-se que a regulacéo dos niveis de proteina GATA-3, codificada pelo GATAS3,
seja essencial para manutencado fisiologica das células epiteliais luminais e, as
mutacdes que resultam na truncagem prematura dessa proteina promovem a perda
da mesma funcao nas células luminais mamarias. Como o GATAS3 esta relacionado
ao estradiol, os altos niveis desse hormdnio manifestam-se na transcrigdo dos genes
em regides reguladas pelas fun¢des dos REs (Takaku e cols. 2015, Yan e cols. 2015,
Jiang e cols. 2014).

A regulacao do nivel proteico de GATA-3 pode ser uma das alternativas de

estabilidade relacionada as mutagdes do gene GATAS3 (Takaku e cols. 2015, Yan e
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cols. 2015, Jiang e cols. 2014). Um exemplo deste modelo esta presente no cancer
de préstata, cujos baixos niveis de GATA-3 em tumores proteino-deficientes podem
acabar conduzindo a progressao tumoral e ao processo metastatico, pois séo
influenciados pela produgcédo hormonal (Takaku e cols. 2015, Li e cols. 2014)

Nos ultimos anos, o GATA3 emergiu como um fator importante na fungao da
glandula mamaria normal e no cancer de mama. A descoberta das mutagdes da
GATA-3, anteriormente ndo caracterizadas, podem fornecer respostas a questdes
ainda nao respondidas sobre o cancer de mama. Embora o estudo genémico tenha
elucidado muitas dessas questdes, ainda ha trabalho relacionado ao impacto das

mutacdes no cancer de mama.
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2. Objetivo Principal

Identificar a expressdo dos marcadores UGT8 e GATA3 em amostras de

pacientes com tumor primario de mama,;

2.1. Objetivos especificos

¢ Anadlise do perfil demografico das pacientes;

e Associar e correlacionar a expressao de UGT8 e GATA3 com:

o Perfil imunohistoquimico;
o Tamanho e grau tumoral;
o TMN;

o Subtipos moleculares;
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3. Artigo 1

O artigo intitulado “ASSOCIATION OF THE EXPRESSION OF THE MARKERS
UGT8 AND GATA3 IN BREAST CANCER” encontra-se redigido em inglés, segundo

as normas da revista The Breast.
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ABBREVIATIONS

TNM — Primary tumor, nodal status and distant metastasis.

G — Tumor grade.

ER — Estrogen receptor.

PR — Progesterone receptor.

HER-2 — Human Epidermal growth factor Receptor 2.
Ck 5/6 — Cytokeratin 5/6

Ki-67 — Ki-67 protein

p53 — p53 gene

UGT8 — Ceramide galactosyltransferase.
GalCer — Galactosylceramide.

MRNA — Messenger Ribonucleic Acid
GATA3 — Gene encoding the GATA-3 protein
GATA-3 — GATA binding protein 3

HE — Hematoxylin and Eosin

33



34

ABSTRACT

INTRODUCTION: Breast cancer is the most common neoplasia among women
worldwide. It has different molecular phenotypes related to the expression of the tumor
markers. Besides the markers already established by literature, we can mention other
important markers related to breast cancer, like the ceramide galactosyltransferase
(UGTS8) and the GATAS. The study of these markers aims to make possible a better
understanding of the disease.

OBJECTIVE: Associate the expression of UGT8 and GATAS3 with the size and the
TNM cancer staging and the molecular phenotypes in samples of patients with primary
breast tumor.

MATERIALS AND METHODS: For this research, patients with breast cancer in the
mastology clinic from the referred hospital were selected. They answered a
questionnaire and consented in the use of their anatomopathological reports for
research purposes. After that, the immunohistochemistry of the markers UGT8 and
GATA3 was made in the samples and, the result, was associated with TNM, staging,
grade and molecular subtypes.

RESULTS: 174 questionnaires provided by patients with questions referring to
demographic data, reproductive life and risk factors and 121 anatomopathological
reports were included in this research. Concerning the marks in this study, significant
associations between elevated expression of UGT8 with the tumor size of 2cm
(P=0.043) and negative expression with the PR (P=0.029) were found. The high
expression of GATA3 was associated with stage | tumors (P=0.05) and its absence of
expression was significant in stage Il tumors (P=0.05) with sizes between 2.1cm to

5cm (P=0.019)
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CONCLUSION: Based on the found results, we can conclude that there was a
significant association between the expression of the potential prognostic markers,
UGT8 and GATAS3, and the size of the tumors, expression of PR and staging of the
studied samples.

Keywords: TNM, UGTS8, GATAS3, Breast cancer.
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INTRODUCTION

Breast cancer is a disease with heterogeneous features, what is reflected in its
molecular classification, morphology, clinical course and response to treatment [1]. It
is one of the most common neoplasias in the female population, since, in 2012, it had
a worldwide incidence of 1.6 million new cases [2]. In Brazil, the 2015 estimate was
57.120 cases, with mortality rate of 14.207 women [3].

The disease has different phenotypes and the study of its immunohistochemical
profile is very important in its classification. The molecular phenotypes are defined by
the analysis of the immunohistochemical expression of estrogen and progesterone
receptors (ER and PR), HER-2, cytokeratin 5/6 (Ck 5/6), Ki-67 and p53 [4][5][6].
Besides the markers already established by literature, other important markers related
to breast cancer can be mentioned, like the ceramide galactosyltransferase (UGT8)
and the GATAS3 [7][8]. These new markers serve to provide a better understanding of
the mechanisms related to the development of breast cancer [5][9][10].

The UGTS8 is a gene which codifies the galactosylceramide (GalCer), a
synthetized protein of the endoplasmic reticulum [11]. The synthesis of the GalCer
happens through the transference of galactose into ceramide, which has the function
of messenger molecule involved in basic mechanisms of cellular processes such as
the interruption of cell growth, differentiation, senescence and apoptosis [12][13][14].
Through the synthesis of GalCer, the ceramide has the function of mediator of the
process of cell death controlled by cascades related to apoptosis, such as the ones
responsible for the activation of caspases [12][13][14]. The cellular expression of UGTS8
is related to the intracellular GalCer, because the higher is the amount of GalCer, the

greater will be the expression of UGT8 [12][13][14].
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The GATA3 belongs to a family of 6 zinc finger transcription factors (GATA1-6),
which are connected to the consensus A/ TGATAA /G and are located in the
chromosome 10, in the location 10p15, having 10 exons [15][16]. This transcription
factor codifies the GATA binding protein 3 (GATA-3), belongs to the zinc finger family,
related to several processes of cellular differentiation, such as: specification of neural
cells of the sympathetic nervous system, T-helper cells, inner root sheath of hair
follicles, adipocytes, nephrotic ducts, ear cochlea and mammary ductal cells (luminal)
[16][17]. In breast cancer, the loss of GATA3 expression is related to cancers with
propensity of invasive growth and development of distant metastasis, highlighting the
importance of research on this marker related to metastatic process [15][16].

Thus, the aim of this study is to associate the expression of UGT8 and GATA3
in the samples of primary breast cancer patients with the TNM, tumor grade,

immunohistochemical profile and molecular phenotypes.

MATERIALS AND METHODS

Patients and ethical considerations

A transversal study was performed between March, 2014 and December, 2015.
The inclusion criteria of this research were: Female patients with previous diagnostic
of breast cancer, older than 18 years old and accompanied by the mastology team
from the clinic of Sistema Unico de Satde (SUS) from Santa Rita Hospital, in the Santa
Casa de Misericordia de Porto Alegre Hospital Complex.

The patients were included in the research after the signature of a Term of

Consent in the moment of the interview. The present study was approved by Santa
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Casa de Misericordia de Porto Alegre Hospital Complex Ethics Committee, under
ruling number 525.170, meeting the specifications of the Resolution 466/2015 of

CNS/MS, Brazil and Declaration of Helsinki, 2013.

Questionnaires

The population in this study was described through a valid questionnaire
(Ferreira el al. 2015), answered by patients of the mastology clinic. The questionnaire
was composed of questions about demographic data, reproductive life of the patients,

risk factors, diagnosis and treatment.

Samples

In order to do this research, anatomopathological reports from patients with
breast cancer were selected and included in the study. These reports were first in the

pathology section from the hospital.

Immunohistochemistry

The immunohistochemical profile of primary breast tumors was established
according to the histopathological reports provided by the hospital. Information about
staging, tumor’s size, grade and molecular phenotype were also extracted from these
same reports.

The slides were revised through optical microscopy in order to confirm the cell

representativeness. The immunohistochemical technique performed here was based
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on the methodology of Dziecedil Giel et al. (2010), Gonzalez et al. (2013) and Liu et
al. (2014), using UGTS8 (dilution 1:150) and GATAS3 (dilution 1:800), both of them from
Abcam® - Cambridge, United Kingdom, with positive and negative controls of human

brain and breast, respectively (Tab. 1).

Sample analysis

The immunohistochemical analysis was independently made by two analysts by
optical microscopy and 10% of the final results were revised by a third pathologist. In
both cases, antibodies had a positive mark and brown coloration, but in different sites:
cytoplasmic mark to UGT8 and nuclear mark to GATA3 (Fig. 1). First, each sample
was analyzed according to their color intensity in three different fields (“Hot Spots”),
where they were categorized, based on the methodology of Dziecedil Giel et al. (2010)
and Cimino-Mathews et al. (2013), in: 0 (negative), + (positive weak), ++ (positive

moderate) and +++ (positive strong) (Fig. 1 e Fig. 2).

Statistical analysis

The obtained data were tabulated in Microsoft Office Excel 2007 and the
statistical analysis was made in the software Statistical Package for the Social
Sciences (SPSS 21® - Chicago, Estados Unidos).

The results were presented using absolute and relative frequencies (count and
percentage). Mean and standard deviation of the quantitative variables were also
calculated, and, concerning the categorical variables, the Chi-Square Test of

Independence was calculated, assigning the significance level of 5% (P=0,05).
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RESULTS

Description of the population of the study

This study is composed of 174 patients who signed the Term of Consent and
answered the questionnaire. The description of the population of the study appears on
Table 2. According to the obtained answers, it was observed that the average age of
breast cancer patients is 57 years old (SDx14). The patients are white, had their
menarche between the ages of 12 and 14 years, had children, breastfed their children,
made use of hormonal contraceptive medications, entered menopause between the
ages of 41 and 55 years, and present BMI between 25 and 29.9 (World Health
Organization — WHO). They also do not practice any physical exercises and do not
have smoking or drinking habits. The interviewed women did not reported family history
of breast cancer, but they mentioned family history of other types of cancer, especially

first grade ones.

Association of the expression of UGT8 and GATA3

The results obtained from the association of the expression of the studied
markers when related to TNM, grade, immunohistochemical profile and molecular
phenotypes of the breast tumors in analysis are described on Tables 3 and 4.

Concerning the positivity of markers UGT8 and GATAS, it was observed that
they both had a high level of expression (strong: 3+) in the studied breast tumors

(47.1% and 52%, respectively).
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In relation to the marker UGTS, it is possible to observe that there was a
significant association between the high level of expression of UGT8 and the tumor
size of 2cm (P=0.043). Likewise, the negative and the weak positive expressions (1+)
(P=0.043) were associated with tumor sizes from 2.1cm to 5cm. There was also a
significant association between the absence of expression of progesterone receptors
(PR) in the tumor samples and the absence of marking of UGT8 in the same studied
samples of breast cancer (P=0.029).

The high level of expression (3+) of the marker GATAS3 is significantly
associated with the stage | tumors (P=0.05) and the negative expression of the same
marker is associated with stage Ill tumors (P=0.05). The absence of expression of
GATA3 was also observed, associated with tumors with size between 2.1cm and 5cm

(P=0.019)

DISCUSSION

This research had as main focus the association between the
immunohistochemical expression of the markers UGT8 and GATA3 and the variables
related to size, lymph node status, distant metastasis, grade, immunohistochemical
profile and molecular subtypes of breast tumors. The study also generated
demographic data about the patients, such as: age, reproductive life, habits and
hereditary factors. These data were important to establish the profile of the patients in
study, along with the prognostic and predictive factors related to tumor markers [10].

From the results obtained through the association between the breast tumor
characteristics and the expression of the analyzed markers, a significant association

between 2cm tumors and a high level of expression of UGT8 was observed. It was
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also observed an association between 2.1 to 5cm tumors and negative and low
expression (weak positive) of UGTS.

There was a significant association between the negative expression of UGT8
and the negative PR (P=0.029). Other researches in this field treated about the
existence of a greater association between ER-negative tumors and the UGTS8
[71[9][20]. Although the work of Dziecedil Giel et al. (2010) relates negativity of ER
tumors to the increasing of UGT8 in malignant cells of primary breast carcinoma, a
significant association between PR-negative breast tumors and UGT8 was found.
Owczarek et al. (2013), however, proposed that the UGT8 has a significant index
related to negative hormonal receptors (ER and PR) and to tumor aggressiveness,
assigning the ceramide the role of potential marker in a prognostic evaluation of
metastasis in breast neoplasias when connected to these negative tumors [9].

Concerning the GATAS, it was found that the most notable levels of expression
of this marker appeared in the significant associations between stage Ill tumors and
negative expression, and between stage | tumors and high level of expression (strong
positive). In tumors of 2.1cm to 5cm there were also significant results, but when
associated with the negative expression of GATA3. Some studies suggest that the low
level of expression of GATA3, when associated with histological features like growth
of tumor mass, lymph node involvement, grade and molecular phenotype, is connected
to a lower survival rate for the patients [10][21][22].

There was no significant association between none of the markers belonging to
the immunohistochemical panel of breast cancer or molecular phenotype. The
research presented by Gulbahce et al. (2013) shows a positive correlation between
the marker GATA3 and the positive expression of ER in 97% of the cases studied

(n=541) and, similarly to the results obtained here, the research did not find a
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significant correlation between molecular phenotype, lymph node involvement and PR
[23]. The positive correlations of GATA3 are elucidated by the work of Cohen et al.
(2014), in which the expression of ER along with the overexpression can act like tumor
promoters, especially in luminal molecular subtypes, stimulating the progression of the
disease [24]. It can be noticed, however, a low quantity of reports in literature exploring
this high level of expression of GATA3 in negative breast tumors when related to
hormonal receptors [8][18].

It was understood that this study presented statistical limitations since, due to
the low sample size, accompanied by losses, more significant associations between

the other variables of the study could not be obtained.

CONCLUSION

Based on the found results, we can conclude that there was a significant
association between the expression of UGT8 and GATA3 and tumor size, expression
of PR and primary breast cancer staging.

It is suggested that new researches with these potential markers should be
performed and that their association with apoptosis pathways will be important for a

better understanding of the progression of the disease.
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Tabela 1: Description of the antibodies used for immunohistochemistry in breast primary tumor: UGT8 and

GATAS.
Antibody Mark Code Description Reactive species Positive control Dilution
Polyclonal rabbit for Rats and Humans (paraffin Human brain and rats
Anti-UGT8 Abcam ab 170351 1:150
UGT8 embedded samples) cerebellum
Polyclonal rabbit for Rats, rabbit and Humans (paraffin  Human brain and rats
Anti-GATA3 Abcam ab 106625 1:800

GATA3

embedded samples)

cerebellum
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Figura 1: Expression of marker UGT8 in Breast Infiltrating Ductal Carcinoma. Objective 100X. A: O (negative), B: + (weak

positive), C: + + (moderate positive) e D: + + + (strong positive).
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Figura 2: Expression of marker GATAS3 in Breast Infiltrating Ductal Carcinoma. Objective 100X. A: 0 (negative), B: + (weak

positive), C: + + (moderate positive) e D: + + + (strong positive).



LS

‘sjusljed pamainiaul sy} Aq ,umouxun, se pajeal) pue sajqeLiea sy} ul pajodal jou ejeq .

LS SsenjeA,
¥'Gl 14 G
SLL € v-c
8Ll 6 apeib ¢ 0S €l 15
l'ee 8l apelb .z (s1eaA) jJusoe|das suouLioy Joj swi |
S'v9 6t opeib,|
diysupy jo saibag 'Ol e Jusweoe|dal oUOWLIOH
vy 69 190UB JO 8dA} 48Yj0 Jo Liojs1y Ajwe 9's 8 962
78 LclL SG- LYy
Z'ie Ll apesb ¢ 6 €l o>
v'ov 1z apelb .z (sieak) abe asnedouayy
G'ge 0z opeib,|
diysupy jo saibag c'y8 Gl osnedouspyy
6'6C 4] 190uRD JseaIq Jo Liojsiy Ajiwe 8'0g S/ L=
6'8l 14 oL-9
Z'09 [o]0]% 2seasIp 21U0IY2 Jo AIOjSIH [44 6¢ Gs
(s1eaf) asn aandeouoonue jeuowoy o) swi |
L8l Le a)ejul |oyooly
6'G/ 621 osn ajjdeouoofue [euowioH
Ll 6 Gz
L S ¥-¢ 8'68 (24" pegpsealg
¥l l s
(si1eaf) yqey bunjows awi | (z¥da)e uewaw Jad uaip|iyd JO UOHBINSD plepuejs pue uesyy
274 L. Jqey bupjows z'68 8yl Aed
‘62 0S as1oJaxa [eaIsAyd jo saneid . 1 umolig
8'v 8 Joelg
L'6¢ 9 0gE< 108 eyl SHUM
8've GG 6'6¢- 5S¢ aoeJ palejoap-jjes
L'9g 1S 6'vC-9'8l
sisoubelp a10joq [N - 1yBroysyblom [e]) 8z Gz
oS G6 vL-2l
0¢ 514 0= L'vC %4 Zl>
Y've GS 6'62-5¢ (sseaf)ayoieusyy
9'Ge AS]
INg - 1brouAyBIom yusnd (1 ¥daQ) 28 (sieaf) sisoubeip je abe Jo uoneInap piepuels pue uesyy
% w»VLL=N |9AgLIBA % =Ll =N d|qeLep

"190UBs jsealq yum sjusiied Jo ejep Aiojsiy snoineld gz ejeqel



0 = senje,

(€6L) 1L [CRDE (e'ee) e (212) g (61) €e aAebsu-a|diy suljeseq ou & saebau-ojdu} sulleseq
(8'8) g (vl g (e'ee) e (AR~ (z'er) 9L Z-d3H [euiwn
(61 1v (¥'12) 52 (e'ee) e (6°09) ¥1 (8°29) z8 g leuiunT @ v [euiwn-
1¥'0 adAjouayd sejnasjopy
(2'28) 0§ (¥'6L) L2 (2'99) ¥ (e'82) 81 (5'z8) 66 aApebaN
(€21 L (9'02) L (e'ee) e (L2 s (21 12 aABIsOd
€570 snjejs z-43H
(8'62) L1 (g'92) 6 (09) ¢ (6'09) ¥1 (8'se) ev anpebaN
(z'00) ov (s'e1) g2 (09) ¢ (1'68) 6 (T'v9) 12 BARISOd
620'0 smejs 4y
(1'82) 91 (CHANEZ (09) ¢ (8've) 8 (8'g2) 1e aApebaN
(CAYANRY (z'88) 0¢ (09) € (z'g9) 61 (z'vL) 68 aAlIsOd
260'0 smejs 3y
(8'9¢) L2 (2'sv) 9L (09) € (g'ev) 0L (2'1¥) 08 1]
(6'09) 62 (e've) gL (ov) e (8'21) 11 (S¥) ¥S Il
(21 2 (02) 2 . (28)¢ (e 9l |
909'0 spei
(e'9) ¢ (L'9)e (02) 1 (L'8)¢ (2'9) 8 €
(384 (98) ¢ . (N7 (2'6) 11 z
(€61) L1 (6'z2) 8 . (L2 s (02) ¥z L
(¥'89) 68 (6'29) 22 (08) ¥ (zz9) 2zt (Z'v9) 12 0
8120 SMe}s [EPON
(o) e (L'9) ¢ . . (g'e) v EEIN
(5'96) 69 (€'v6) €€ (ool s (001) €2 (2'96) 911 ON
229'0 sisejsejow juejsiq
(1) 8 (121) 9 . €1 (s'zV sk Gz
(¥'29) 12 (F'19) 81 (oo1) s (9z8) 61 (5'29) 69 G-1'2
(9's¢) 22 (F'1e) b1 . (e (0g) 9¢ 0'zs
€700 (wo) ozis sown |
(e e (L9)¢ . . (€'e) v N
(¢'92) 51 (6'22) 8 (02) 1 (%Seh) 01 (¢'82) ve 1]
(9'8¢) ¢z (1'ze) el (08) ¥ (821 11 (L'vv) 08 Il
(9'1e) 81 (e've) 2t . (29)¢ (2'92) 0g |
€20 buibeys
(S'29) 1S (1'62) G€ ()9 (1'61) €2 (%) N
d (Buong) + + + (eyesapopn) + + (eam) + (anneban) o —

(pajeroosse uoissaidxa %) g19N

“19our? Jsealq Jo adfjousyd Jejnosjow pue sjijoid Ansiweyoolsiyounwiwl ‘WNL YiUm 8151 Joxiel Jo pejeloosse uoissaldxg ¢ ejeqe]

cs



0 = sanjen,

(212 1L (soL) e (9'82) ¥ (2'91)9 (61) €2 annebau-a1diy) sujjeseq ou & anpebeu-ojduy suleseq
(8'9) ¢ (soLz (V12 e (z'z2) 8 (z'eL) 9L Z-43H [euiwn
(1'e2) 8 (6'82) G1 (09) £ (1'19) ¢z (8'29) z8 g [euiwnT @ v [euiun-
8120 adAjousyd seinosjopy
(+'06) L¥ (6'82) G1 (9'82) L1 (e'v2) 9z (5'z8) 96 anpebaN
(9'6) § (L2 ¥ (¥'12) e (2's2) 6 (§21) 12 aARIsod
Zveo smejs z-43H
(8'82) G1 (9'1€) 9 (2'ge) s (9'sv) L1 (8'se) ev anpebaN
(¢'12) L€ (¥'89) €1 (€'v9) 6 (¥19) 81 (Z'v9) 22 anlIsod
€620 snjejs 4y
(6'92) ¥1 (soL)z (9'82) ¥ (#1€) 1L (8'g2) 1€ anpebaN
(1'e2) 8¢ (5'68) 21 (#1201 (9'89) ¥ (z'v2) 68 anlIsod
¥6€'0 smejs 3y
(c'ov) vz (9'1e) 9 (9'82) ¥ (2'sv) 9L (2'1v) 08
(¥'ov) 12 (1'zv) 8 (09) £ (¥15) 81 (S¥) vs
(g'e1) 2 (¢'92) 5 (¥'12) e (62) L (e'eL) 9l |
2€2'0 spein
(8'e)e (o) e « v (L'9)8 [
(8'¢) g (€91 (V12 e (evL) s (z6e) L1 z
(1'e2) 2l (soL)z (evL) e (6'z2) 8 (02) vz L
(2'69) 9¢ (2'¢0) ¥1 (€'v9) 6 (¥'19) 81 (Z'v9) 22 0
1920 snjejs [epoN
(8'9) ¢ . « (62) L (o) v SOA
(2'v6) 6% (o01) 61 (oo1) ¥L (1°26) ¥ (2'96) 9L 1 ON
8¥5'0 sisejsejow Juejsig
(G119 (g'g1) ¢ . (1’219 (gz1) s Gz
(8'55) 62 (8'9¢) £ (09) £ (ev2) 92 (5°29) 69 G-1C
(229 21 (V'iv) 6 (09) £ (98) ¢ (0g) 9¢ o'zs
6100 (wo) azys Jowin|
(8'9) ¢ . . (62) 1 (€e v N
(z'61) 0L (L2 ¥ (26¢) s (62¥) 51 (¢'82) ¢ [l
(5'g¢) 02 (8'9¢) L (6'z¥) 9 (9'8¥) L1 (21¥) 05 Il
(s‘9g) 61 (L'zh) 8 (V1o e (19)¢ (2'92) ¢ I
G0'0 buibejs
(e'ep) 25 (8's1) 61 (9'41) ¥L (0€) 9¢ (%) N
d (Buonsg) + + + (e1e19pON) + + (eam) + (annzeban) o J——

(pajeloosse uoissaidxa %) gV1VO

1190UBD JSea.q jo adAjousyd Jeinosjow pue sjijoid Aisieyo0jsiyountuwl ‘WNL YIMm g1 YO Jexiell jJo pajeloosse uojssaldxy 't ejaqe

€§



54

4. Artigo 2

Além do artigo principal referente ao trabalho de mestrado, realizamos
outro trabalho intitulado “EVALUATION OF PAPER AND ELECTRONIC
MEDICAL RECORDS IN A TEACHING HOSPITAL FROM SOUTHERN
BRAZIL”, redigido em inglés, segundo as normas da revista Health Education

Research.
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ABSTRACT
Introduction: The recordation of information in medical records by health professionals
should be a daily activity. Such documentation contains the data provided by patients and
should contain information qualified for use as a teaching tool and for research.
Objective: To ascertain the quality of the information in medical records on the risk
factors for breast cancer.
Methods: The presence or absence of the risk factors for breast cancer was verified
through a review of the electronic and paper medical records of the patients of a Southern
Brazilian teaching hospital.
Results: We evaluated 423 medical records. The greatest loss observed was related to
physical exercise, which affected 90% of the records. The most significant loss of
information was observed in electronic medical records, compared to paper records,
regarding race (p<0,001), weight / height (BMI) (p = 0.01), alcohol consumption
(p<0,001), smoking (p<0,001), family history of cancer (p = 0.025), history of chronic
disease (p<0,001) and parity (p<0,001).
Conclusion: We suggest that the absence of these records may be related to the lack of
guidance on how the records must be completed, and that because of this, the information

is of poor quality for use as a teaching tool.

Keywords: medical records, education, breast cancer, risk factors, teaching hospital.
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INTRODUCTION

The recordation of information in medical records is a daily activity of every
health professional; they have a set of data that is provided by patients, and responsible
professionals must record that data [1]. It consists of documents of high importance which
are aimed at demonstrating the evolution of the condition of the assisted person in order
to provide the best therapeutic approach or treatment for that type of patient, in addition
to preserving information about the wide variability of preventive care followed by health
professionals [1-3]. Thus, an assessment of the quality of the information contained in
medical records has great importance, not only as a source of data for research, but also
in the context of patient safety [3, 4].

According to the regulatory institutions for health, medical records are valuable
not only to the patient, but also to the health team that assists her [5]. Medical records are
also valuable for health instruction, teaching, research and public services, in addition to
being instruments for legal defence [5]. It is part of the work of health professionals to
record information related to their patients’ identification and daily evolution, along with
the date and time, in paper medical records [1, 5]. In order to be read, the handwriting in
amedical record must be legible, and in emergency cases in which is impossible to obtain
the patient’s medical history, a complete report of all of the diagnostic procedures
performed and/or her removal to another unit must be included [1, 5].

Similarly, there are regulations which make up the guidelines on the completeness
of anamnesis in electronic medical records, as concern regarding the computerisation of
these records has been growing since the 90s [4, 6]. The implementation of electronic

media arose through the isolated efforts of students, who tried to develop models for
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electronic medical records (EPR) in several institutions, because there was a need for the
standardisation of the recordation of information on patients [1, 4, 6].

In order to exemplify the importance of the information contained in these medical
records, this study suggests the verification of the quality of such information about the
risk factors described in the medical records of patients with breast carcinoma. It is well
known that breast cancer is one of the most prevalent types of cancer in the world among
women, and in Brazil, it is the neoplasia with the second most common incidence, being
responsible for 20% of annual new cases [7]. It is a heterogeneous disease which has
different subtypes and unknown etiology, and its development risks are associated with
hormonal, hereditary and environmental epidemiologic factors [8-9].

The recordation of information concerning the risk factors in patients’ medical
records has enormous relevance for the knowledge of the biology and the development
of breast carcinomas [10-12]. That is the reason why this model of study was adopted:
The variables related to these factors are very important to an understanding of the disease

when they are used as an academic research tool.

METHODS

This research is characterised as a transversal study, in which the inclusion criteria
for the medical records are: female, older patients diagnosed with breast cancer who were
receiving ambulatory care in the referred teaching hospital. A sample size calculation of
400 records was performed, and paper and electronic records were analysed during the
period from July 2014 to November 2014, as described in the flowchart in Figure 1. For
each medical record in the study, the presence and the absence of information about the

risk factors related to breast carcinoma were observed. The variables were classified as:
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environmental factors (smoking habits, alcohol intake, practice of physical exercises and
weight/height (BMI)), hereditary factors (race, family history of breast cancer and history
of chronic diseases) and hormonal factors (menarche, parity, breastfeeding, use of
hormones and menopause).

The data were described through absolute and relative frequencies (count and
percentage), and the Chi-Square (x?) test was used as a statistical test, with a significance
level of 5% (p<0,05) and a confidence interval of 95%. The processing and analysis of
the data were executed using the software Statistical Package for the Social Sciences
(SPSS 21® - Chicago, USA).

The study was conducted according to Resolution 466/12 of the National Council
of Health, respecting the ethical and legal requirements for the anonymity and secrecy of
the patients’ information, with the approval of the Ethics Committee of the institution
where this study was performed and the Declaration of Helsinki, 2013. The authors

declare that there are no conflicts of interest.

RESULTS

We evaluated a total of 423 records, and of these, 267 were paper and 156 were
electronic. In the information related to the risk factors in all of the medical records
analysed, we could verify that most of the data losses, 90%, were among those referring
to the practice of physical exercises, and the losses were more common in the electronic
records (Table 1). This is followed by losses of information about breastfeeding, 71.9%
(n=304), the use of hormones, 61.9% (n=262) and race, 56% (n=237), which were also

not found.
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In table 1, the total score distribution observed in both types of medical records
was registered. In the paper medical records, the largest losses of information concerned
the following risk factors: the practice of physical exercise (p<0.001), breastfeeding
((p<0.001), the use of hormones (p<0.001) and menopause (p=0.032).

With respect to the information that was contained in the same records, the
presence of the following risk factors was significant: smoking habits (p<0.001),
weight/height (BMI) (p<0.001), a family history of breast cancer (p=0.002) and a history
of chronic disease (p<0.001).

In the analysis of the electronic medical records, it was observed that the most
significant /osses involved information concerning race (p<0.001), weight/height (BMI)
(p=0.01), alcohol intake (p<0.001), and similar to the paper records, the practice of
physical exercise (p<0.001) and breastfeeding (p<0.001). However, the information
found in the electronic records was more significant when it was related to smoking habits
(p<0.001), a family history of breast cancer (p=0.025), a history of chronic disease

(p<0.001) and parity (p<0.001) (Table 1).

DISCUSSION

The main focus of this study was an investigation of the presence and absence of
information about the risk factors for breast cancer in the medical records of a teaching
hospital. The quality of this information for use as an auxiliary teaching tool was also
evaluated. Thus, the study found that the lack or poor quality of this information has been
and continues to be an obstacle in the development of investigations about the disease in
the academic environment, which reinforces other studies that have shown the great value

of these registers for health research and teaching [2, 13, 14].
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With respect to the investigated risk factors, the most frequent and significant loss
of information in both types of medical records (electronic and paper-based) occurred
regarding the environmental factor of the practice of physical exercise. In a recent study
of European women, there was evidence that physical inactivity is linked to the premature
death of patients [15]. This study showed a strong relationship between the predisposition
of developing cardiovascular disease and cancer, independent of BMI, in the individuals
presented [15]. According to some studies that have established the relevance of the
standardisation of information for data queries in scientific circles, the failure to register
this risk factor may be linked to a lack of guidance on the completion of hospital records
[13, 16-18]. Therefore, it is emphasised that this information has great value for scientific
research related to the disease.

By comparing the information contained in paper and electronic medical records,
it was found that the most significant losses occurred in the surveyed electronic medical
records. Studies have shown that the implementation and compliance with the EP
(electronic medical records) by hospitals and health professionals is still deficient and has
experienced difficulties [19-21, 23]. The accessioning of records has become a major
challenge linked to teaching and the daily practice of qualified information registry, which
includes clinical research [19-21, 23].

In the paper records, it was found that there were more complete records regarding
the risk factors studied, excluding physical exercise, breastfeeding, the use of hormones
and menopause. In the electronic medical records, among the variables studied, the
information that is meaningful but absent includes: for environmental factors, physical
exercise, intake of alcohol and BMI; for hereditary factors, race and family history of
cancer; and for hormonal factors, parity and breastfeeding. Some findings have shown

that there may be resistance by some health professionals related to the correct completion
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of the information in an electronic format. This information corroborates the existing
literature, wherein some studies have mentioned difficulties related to the completion of
the records, which is reflected in the poor quality of the scientific information found in
them [23, 24]. It is suggested that in order to obtain the full use of these records as an
educational tool for academic training and to use the information in our database, the use
of mandatory fields that must be filled in during the recordation of patients’ medical

history in electronic media would be an important option to avoid the loss of information.

CONCLUSION

In the performance of this work, it is understandable that instruction in a teaching
hospital is directly related to the medical history records that are held by health
professionals. Moreover, in teaching hospitals, in which students complete the medical
records under supervision, correcting them becomes the responsibility of the health care
provider.

The implementation of electronic medical records in those teaching hospitals,
along with innovations in the educational system in health-related areas, may act as
alternatives that can facilitate the standardisation and the quality of the sets of data
provided by patients and may also make it easier to register such data sets in their medical
records. However, it is important to note that the implementation of this new database is
struggling, because the consent and adherence of the patients still requires substantial
effort on the part of both health professionals and academia. The difficulty in
implementing the electronic system ultimately harms the excellence of the information
recorded about patients in their medical records, and therefore, its implementation should

be part of the courses of learning that are foundational in health.
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Environmental factors
(smoking habit, alcohol
intake, practice of physical
exercise, weight/height —
BMI)

Hereditary factors (race,
family history of breast
cancer, history of chronic
disease)

Present or
Absent

Present or
Absent

Hormonal factors
(menarch, parity,
breastfeeding, use of
hormones, menopause)

| Present or

Absent

Figure 2: Schematic flowchart about the study’s methodology.
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Environmental factors
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Figure 3 Environmental risk factors had greater loss of information in the evaluation of the records.
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Hereditary factors
100+
E3 Present

80- in the records (paper and
Q electronic)
o
E: [ Absent
s in the records (paper and
=3 electronic)
2
=

Figure 4 Hereditary risk factors that had greater loss of information in the evaluated records.
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Hormonal factors

[ Present
in the records (paper and

S electronic)
N’
>
= E3 Absent
= in the records (.paper and
g electronic)
=

Figure 4. Hormonal risk factors that had greater loss of information in the evaluated records.
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Table 1 Statistical correlation between the information about breast cancer risk factors found in paper and electronic records.

Significant p value <0, 05.

Paper records

Electronic records

Risk Factors Information n % P value n % P value
Environmental
. . Present 185 69,3 103 66
> < <
Smoking habit Absent 2 30.7 < 0,001 53 14 < 0,001
. Present 140 52,4 52 33,3
b > <
Alcohol intake Absent 127 47.6 0,426 104 66.7 < 0,001
. . ) Present 23 8,6 19 12,2
> < > <
Practice of physical exercise Absent 244 o14 = 0,001 137 87.8 < 0,001
) . Present 207 77,5 62 39,7
\%Y t/height - BMI ’ < 0,001 ? 0,01
cight/heigh Absent 60 25 — 94 60,3 .
Hereditary
Race Present 173 64,8 <0,001 13 8,3 <0,001
Absent 94 35,2 143 91,7
o Present 159 59,6 92 59
F t f t ? 0,002 0,02
amily history of breast cancer Absent 108 40.4 R 64 41 ,025
. .. Present 211 79 121 77,6
Hist fchr < 0,001 ? < 0,001
istory of chronic disease Absent 56 21 35 24
Hormonal
Present 132 49.4 74 47.4
M h ? 0,854 ? 0,522
erarche Absent 135 52,6 . 82 52,6 .
. Present 147 55,1 103 66
Parity ’ 0,098 < 0,001
a Absent 120 44,9 . 53 34
Present 82 30,7 37 23,7
B tfeedi > < 1 > < 1
reastfceding Absent 185 603 000 119 763 =000
Present 91 34,1 70 449
Use of hormones Absent 176 65.9 0,001 36 55.1 0,2
Present 116 434 82 52,6
M ? 0,032 ? 0,522
cHopause Absent 151 56,6 . 74 47,4 .
Total 267 156
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5. Artigo 3

Participagdo com co-autoria no artigo intitulado “A imunoexpressao e a ocorréncia
de HPV em pacientes transplantados renais a partir de exame citolégico urinario”,

aceito para publicagcédo no Jornal Brasileiro de Patologia e Medicina Laboratorial.
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6. Consideragoes finais

Com base nos resultados encontrados, pode-se concluir que houve uma associagao
significativa entre a expressao dos marcadores UGT8 e GATA3 ao tamanho tumoral,
expressao de RP e estadiamento dos carcinomas primarios de mama estudados.

No entanto, sugere-se que novas pesquisas com esses potenciais marcadores
devem ser realizadas, pois possuem importancia no entendimento do processo de
desenvolvimento metastatico e progndstico da doenca.

Também se observou que a maior limitacdo desta pesquisa esteve relacionada ao
tamanho amostral, uma vez que houveram perdas amostrais, como blocos de
anatomopatolégico ndo encontrados.

Salienta-se que, a partir do mestrado, surgiram novos trabalhos, como o artigo
intitulado “Avaliacao dos Prontuéarios de Papel e Eletronico de Hospital Escola no Sul Do
Brasil”, submetido para publicacdo, bem como, parceria na coautoria de outro estudo
relacionado a infecgdo por HPV em transplantados renais, intitulado “A imunoexpresséao e
a ocorréncia de HPV em pacientes transplantados renais a partir de exame citolégico

urinario”, aceito para publicagcao no Jornal Brasileiro de Patologia e Medicina Laboratorial.
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Anexo |l — Parecer Consusbstanciado do Comité de Etica em Pesquisa.

IRMANDADE DA SANTA CASA

DE MISERICORDIA DE PORTO “EREFY *™
ALEGRE - ISCMPA

DADOS 00 PROJETO DE PESCQUISA

Tiiulk da Pesquisa: Estsdo dos marcadores fumorses no cancer de mama.

Pesquisator: Claudia Ginksnn Hica

Area Tematica:

Versao: 2

CRAE: 2719BT13.1.0000. 5335

Imstituican Propomente: immandade &3 Sares Casa de Mesnicordia de Porto Alegre - ISCMPA
Patrocinador Principal: Fmenciamerto Prigria

DROOS D PARECER

Nomers do Parecer: L5 170
Diata oa Relatoma: Z20WE00

Apresentacac oo Projeto:
A proposie do presente pecquisa ppreserts dois desenbas, subdeididos de scondo com a melodologia & sor
adotade. sendo um estodo trarsyersal & m sstodo de coonle prospective. O chncer de mama Erale-se de
Emn doenca heierogénes que possan dma eliciogin complexa. Nos dimos anes o céacer-de mama (o
corEsdendo 1 probiema de sadde pabiica. sendo o sequndo bipo-de necplasia mats frequente no munda &
o de maior negssncis erie a5

mutheres, An akeractes no estlo de wnda, bern comao o adogio de habilos nio sauddves da popalacan,
padiemn apudar & responder o asmenio de mens de cncer na populagao mundial. O advenio da tecnoogia
de mcrporapos de DA compfementar, com a1 angise paralels de mifores de genes; bem permitido
correlacionar perfis de expressao ginico dos cincenss de mamo com o cyoiucso clinico des pacenies &
Coem 1S resposizs &5 ierapies peliadas, Paingis munohistoquimicos #8m sdo propostos para o idenhiicacan
dessos sublipos. buscondo reprodugir com cere apronmaGao o5 porfis de expressso génoe. Essas.
descobering Em proporcionado mmporares nlormagoes plogndsticas « preditivas & oma melhar percepcas
spbre o5 comgieeas mecanismos bioldgocs da lumorigéness, Tamanho da amesire de 1320 pacieies.

Objetive da Pesquisa:

Obgerve Imvestiger morcodores predifss 0o CARCET de Mams.

| Endarego: - 1 Prof® finmas Dias 215 Hosg Tom Yicenie Scharmr

Eaire: B andm - Do CEP- 31 000500

E- RS meopio;  SAOETO ALTCRE

Takelone: [E1AZ-ESTT Famp: (BIEILEEN E-mail: | Cip o ma ety
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MNome do pasticipants por extanso ez de forma) Data da aninarer do termo

Assimanma do particrpamia

"Declaro que esclareci os objetivos do projeto de forma clara, da justificativa e
dos procedimentos a que serdo submetidos, bem como dos riscos, desconfortos e
beneficios do presente trabalho. Tambem discuto e esclarego dividas sobre a
pesquisa. Atesto que assino e entrego uma copia idéntica do termo de consentimento

Noms do pesquisadar que aphicon ¢ TCLE (leza de formal) Duatz da aplicagic do tamo

Axcinarera do pasqmisader gae aplicon o TCLE & carimbo

Tems de Conmermenns Lrvre ¢ Esclarecioo (TULES - Persle ) 0de 04 o Cunrbro de 1073
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Line drawings No additional artbwork, redrawing or typesetting will be done. 1d=ally, line drawings should be
submitted in the desired final size te aveid reduction [maximum dimensicns 192 x 142 mm including legends)
and sheuld fit either a single (72 mm) or a double column width (149 mm). If submitting line drawings which
require reduction, please chack that the |ettering will be clearly legible after the drawing has been reduced to
the size at which it will be printed. After reduction, letters should not be smaller than 1.5 mm in height.

Figure legends These should be on 2 separate, numbersd manuscript sheet. Define all symbols and
abbreviations used in the figure. Common abbreviations and others in the preceding text should not be
redefined in the legend.
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