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IV. Resumo da Tese

Introdugao: Cerca de 20% das pacientes com cancer de mama, mesmo em
estagio inicial, desenvolverdo a doenga metastatica e 90% das mortes por essa
neoplasia decorrem de complicacbes oriundas de sua disseminacdo. Dessa
forma, identificar caracteristicas biologicas relacionadas a agressividade do
cancer de mama metastatico e ao progndstico das pacientes faz-se necessario.
Objetivos: Investigar marcadores tumorais no derrame pleural neoplasico de
pacientes com cancer de mama metastatico, relacionando ao progndéstico das
pacientes. Metodologia: estudo de coorte histérica, onde foram inseridos
pacientes com derrame pleural neoplasico e histéria de cancer de mama. Para
cada um dos 4 trabalhos realizados (Artigos |, Il, Ill e Apéndice 1), foi
necessario recorrer a metodologias que envolveram a analise morfologica e a
expressao de marcadores tumorais. Resultados: No Artigo |, intitulado “Impact
of Her-2 overexpressed on survival of patients with metastatic breast cancer”,
evidenciamos alteragdo na expressao do painel imuno-histoquimico do cancer
de mama metastatico, quando comparado ao tumor primario, e que a super-
expressao de Her-2 na metastase pleural representa mau progndstico para as
pacientes com cancer de mama avangado. No Artigo I, intitulado “/mpact of
Cell Arrangement of Pleural Effusion in Survival of Patients with Breast Cancer”,
verificamos que o derrame pleural neoplasico com células isoladas esta
associado a progndstico desfavoravel. No Artigo Ill, descrevemos uma técnica
de distensdo citolégica, que apresenta como vantagem, uma melhor
distribuicdo das células com interesse diagnostico. No apéndice 1,

apresentamos a descricdo do padrao esferoide, através da microscopia
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eletrobnica de transmissdo. Conclusao: A heterogeneidade intra-tumoral,
conforme observamos nos tumores estudados, referente a forma de
organizagao celular, a proliferacédo, capacidade de metastatizar, sensibilidade a
drogas, dependéncia de sinais de crescimento, sao caracteristicas importantes
nas neoplasias, além da forma de interacdo de subclones geneticamente
distintos durante esta evolugdo desse tumor, sugerindo uma grande
importancia em conhecer as caracteristicas biolégicas da metastase,

permitindo sua aplicacdo na medicina personalizada.
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1. INTRODUGCAO

1.1 Epidemiologia do cdncer de mama

O cancer de mama € a neoplasia que mais acomete as mulheres em
todo o mundo, tanto em paises desenvolvidos quanto em desenvolvimento.
Foram estimados para 2015, 1.790.861 novos casos de cancer de mama em
todo o mundo (IARC, 2015).

A taxa de mortalidade mundial foi de 521.817, em 2012. A incidéncia
para os préximos cinco anos no mundo é elevada, projetando 6.255.391 novos
diagnésticos (IARC, 2015).

A incidéncia varia entre as diferentes regides do mundo. Em 2012, as
maiores taxas foram na Europa Ocidental (96 para cada 100 mil habitantes) e
as menores taxas na Africa Central e na Asia Oriental (27 para cada 100 mil
habitantes) (INCA, 2016).

Segundo o Instituto Nacional do Cancer (INCA) séo estimados para o
Brasil, em 2016, 57.960 casos novos de cancer de mama, com um risco
estimado de 56,20 casos, a cada 100 mil habitantes. Desconsiderando os
tumores de pele ndo melanoma, o cancer de mama € o mais frequente nas
mulheres nas regides, Sul, Sudeste, Centro-Oeste e Nordeste, com taxas
respectivamente de 74/100 mil, 68/100 mil, 55/100 mil, 38/100 mil. Na regiao
Norte, € o segundo tumor mais incidente (22/100 mil) (INCA, 2016).

Avaliando exclusivamente o estado do Rio Grande do Sul, estimam-se
5.210 novos casos, representando um risco de 90,20 para cada 100 mil

habitantes, e para a capital, Porto Alegre, as taxas sao maiores ainda,
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representando 130 casos para cada 100 mil habitantes. Na figura 1,
destacamos o cancer de mama, como a neoplasia que mais afeta as mulheres,
apresentando-se superior, inclusive, aos casos de cancer de pele nao
melanoma, tanto para o Estado do Rio Grande do Sul, quanto para a capital,
Porto Alegre (INCA, 2016), no entanto destacamos aqui, que em geral, as
capitais sediam centros de referéncia em tratamento, onde muitos pacientes do

interior sao direcionados aos referidos centros.

Tragueia. Bronquie e Pulman

Calan & Aso

=

BE g2 sazss. B83s

Pele nda Melnoma
Todat xz Meoplasias
*Humeros anedondados pard midtiplos o 10./ * “NOmerD de £asos menor gue 15.

Figura 1: Incidéncia para novos casos de cancer de mama no Rio Grande do Sul e na
capital, Porto Alegre. Fonte: INCA, 2016

Em relagdo a mortalidade, no ano de 2013, no Brasil, foram registrados
14.388 O6bitos ocasionados pelo cancer de mama. Apesar dessa neoplasia

apresentar bom progndéstico quando diagnosticada e tratada rapidamente, as

taxas de mortalidade permanecem elevadas no Brasil. Acredita-se
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sumariamente que essas taxas se apresentam altas devido ao diagndstico

ainda ser tardio (INCA, 2016).

1.2 Cancer de mama

O céncer de mama é uma doenga complexa e heterogénea, com
subtipos bioldgicos distintos (Yersal e Barutca, 2014), e devido a incidéncia e
mortalidade € considerado um graveproblema de saude publica (Cadoo,
Fornier e Morris, 2013).

Para essa neoplasia, alguns fatores de risco associados ao seu
desenvolvimento estdo bem estabelecidos na literatura, e podem ser divididos
em trés grandes grupos: hormonais, genéticos e ambientais (Ban e Godellas,
2014), conforme abaixo relacionados:

a) Hormonais: a idade € um dos fatores mais importantes, a qual esta
relacionada a participagdo hormonal na etiologia dessa neoplasia e ainda a
vida reprodutiva da mulher;

b) Genéticos: compreendidos pela historia familiar de cancer de mama,
associada a alteragdes especialmente nos genes supressores de tumor BRCA1
(Breast Cancer 1) e BRCAZ2 (Breast Cancer 2);

c) Ambientais: englobam habitos de vida como consumo de alcool,
sedentarismo (Zhou, Zhao e Peng, 2015), excesso de peso, exposicdo a
radiagao ionizante, entre outros (INCA, 2016).

Em contraposicdo aos fatores de risco, sdo apresentados alguns
fatores associados a um menor risco para desenvolver essa neoplasia, tais

como, a pratica de atividade fisica, alimentacdo saudavel e manutencdo do
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peso corporal, o que reduz em 30% o risco de desenvolver cancer de mama
(INCA, 2016).
Dessa forma, as lesdes podem ser classificadas através da

histopatologia, conforme descritas no item a seguir.

1.2.1 Classificagdo histopatologica do céancer de mama

A nova classificagdo, segundo “Classification of Tumours of the Breast,
Fourth Edition” da Organizagao Mundial da Saude de 2072, editado pela
Agéncia Internacional de Pesquisa sobre Cancer (IARC), contou com a
expertise de patologistas, geneticistas, bidlogos moleculares, clinicos,
cirurgides entre outros. A agao sinérgica de profissionais de diferentes areas do
conhecimento oferece a comunidade médica e cientifica internacional uma
classificagdo que impacta na oncologia moderna (Gobbi, 2012).

Dessa forma, a nova classificagao histolégica dos tumores epiteliais
adotada pela Organizacdo Mundial da Saude (OMS) esta apresentada na
Tabela 1, e a classificagdo dos tumores epiteliais raros, na Tabela 2,

subsequente:

Tabela 1: Tumores epiteliais da mama segundo OMS (2012).

Tipos de tumores epiteliais segundo a 4°
edicao da Classificagao Histologica de Observagoes
Tumores da Mama da OMS

Carcinoma microinvasivo
Carcinoma mamario invasivo
Carcinoma ductal invasivo, sem outra
especificagao (SOE)
Carcinoma tipo misto
Carcinoma pleomoérfico
Carcinoma com células gigantes tipo
osteoclasto
Carcinoma com elementos coriocarcinomatosos
Carcinoma com elementos melanéticos
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Carcinoma lobular invasivo
Carcinoma lobular classico
Carcinoma lobular sélido
Carcinoma lobular alveolar
Carcinoma lobular pleomérfico
Carcinoma tabulo-lobular
Carcinoma lobular misto

Carcinoma tubular

Carcinoma cribriforme invasivo

Carcinoma com elementos medulares
Carcinoma medular
Carcinoma medular atipico
Carcinoma invasivo SOE

medulares

com elementos

Carcinoma mucinoso
Carcinoma com diferenciacao em células em anel
de sinete
Carcinoma micropapilar invasivo
Carcinoma com diferenciagao apocrina
Carcinoma metaplasico sem tipo especial
Carcinoma adenoescamoso de baixo grau
Carcinoma metaplasico fibromatose-simile*
Carcinoma de células escamosas
Carcinoma de células fusiformes
Carcinoma metaplasico com diferenciagao
mesenquimal
Diferenciagao condroide
Diferenciagao 6ssea
Diferenciagao em outros tipos mesenquimais
Carcinoma metaplasico misto
Carcinoma mioepitelial

Estudos mais recentes mostram que
0s carcinomas medulares sdo, em sua
maioria, triplo-negativos, e de fendétipo
basal.

Expressam de forma variada
citoqueratina (CK) de alto peso
molecular (CK5, CK 5/6 e CK14),
actina de mdusculo liso, receptor do
fator de crescimento epidérmico 1
(EGFR), p53 e caveolina

*Estudo imuno-histoquimico para CK,
especialmente as de alto peso
molecular (343 E-12, CK-5 ou CK-5/6),
e p63 auxilia no diagnéstico diferencial
e cora positivamente as células
fusiformes tumorais, para o subtipo
fibromatose-simile

Fonte: Gobbi, 2012.

Tabela 2: Tumores epiteliais raros da mama segundo OMS (2012).

Tipos tumorais epiteliais raros segundo a 42

Histoloégica de Tumores da Mama da OMS (2012)*

edicao da Classificagao

Carcinoma com elementos neuroendocrinos
Tumor neuroendécrino bem diferenciado

Carcinoma neuroendécrino pouco diferenciado (carcinoma de pequenas células)

Carcinoma com diferenciagdo neuroendécrina
Carcinoma secretor
Carcinoma papilar invasivo
Carcinoma de células acinares
Carcinoma mucoepidermoide
Carcinoma oncocitico
Carcinoma rico em lipides
Carcinoma de células claras rico em glicogénio
Carcinoma sebaceo
Tumores tipo glandula salivar/anexos cutaneos
Cilindroma
Hidroadenoma de células claras

Fonte: Gobbi, 2012.
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Essas recomendagdes promovem a reprodutibilidade diagnostica e
prognéstica, de forma concisa, com critérios padronizados e aceitos
consensualmente (Gobbi, 2012).

Apesar dos tumores apresentarem diversas classificagdes, cerca de
80% dos canceres de mama s&o ductais, e em menor parcela, lobulares (INCA,

2016).

1.2.2 Estadiamento

Além da classificagdo histolégica, faz-se necessario quantificar a
agressividade da neoplasia e verificar sua extensdo e disseminagdo para
exatidao do progndstico e subsequente tratamento (Stricker e Kumar, 2010).

Para tanto, um dos métodos utilizados é o estadiamento, baseado na
metodologia TNM. Pela qual T se relaciona ao tamanho do tumor, N ao
comprometimento de linfonodos e M quanto a ocorréncia de metastases.
Abaixo estao descritas as caracteristicas que norteiam o estadiamento (AJCC,

2009):

Tabela 3: Estadiamento dos tumores.

Fator T Tumor

Tx Tumor primario (ndo avaliado)

TO Sem evidéncias de tumor primario

Tis Carcinoma in situ: carcinoma intraductal ou carcinoma lobular in
situ, ou doenga de Paget do mamilo, sem tumor

T1 Tumor < ou igual a 2cm em sua maior dimensao

T1mic — Carcinoma microinvasor
T1a—-Tu>0,1cme <0,5cm
Tib—-Tu>0,5cme<1cm
T1lc=Tu>1cme <2cm

T2 Tumores >2cme <5cm
T3 Tumor > 5 cm
T4 Tumor de qualquer tamanho com extensao para

T4a - Parede toracica
T4b - Edema ou ulceragao de pele
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T4c-42+4b

T4d - Carcinomas inflamatoérios

Nota: Parede toracica inclui arcos costais, musculos intercostais e
musculo serratil anterior, mas ndo musculo peitoral. A doenga de
Paget associada ao tumor é classificada de acordo com o
tamanho do tumor.

Fator N Ganglios linfaticos

Nx Linfonodos regionais nao podem ser avaliados

NO Sem metastases aos ganglios linfaticos regionais

N1 Metastases para linfonodos axilares ipsilaterais méveis

N2 N2a - Metastases para linfonodos axilares coalescentes ou
aderidos a estruturas adjacentes;
N2b - Metastases clinicamente aparente para linfonodo

infraclavicular
N3b - Metastases para linfonodos da mamaria interna e axilar
N3c - Metastases para linfonodo suplaclavicular

Fator M Metastase a distancia

Mx Metastases a distancia ndo podem ser avaliadas
MO Auséncia de metastases a distancia

M1 Presenca de metastases a distancia

Fonte: AJCC, 2009.

1.3 Marcadores tumorais

O processo da carcinogénese mamaria ndo € totalmente esclarecido.
Sabe-se que esse é divido em trés fases: iniciacdo, promogéo e progressao. A
iniciacdo ¢é caracterizada pelo envolvimento de eventos genéticos e
desencadeada por fatores carcinogénicos, como a radiagdo ionizante, por
exemplo. A etapa que compete a promog¢ao ocorre quando incidem estimulos
especificos para que ocorra o crescimento tumoral, por exemplo, a partir da
acao hormonal, reacdes inflamatérias ou fatores de crescimento. E a fase que
corresponde a progressao refere-se a capacidade potencial de invasao e sua
consequente metastatizacdo a partir de um tumor primario (Menke e cols.,
2006).

Avangos tecnoldgicos estdo sendo inseridos na area da oncologia,
possibilitando a melhor compreensdo das bases moleculares e celulares do
processo de iniciagdo e progressao do cancer de mama. Novos anticorpos e

metodologias [imuno-histoquimica, microdissec¢ao a laser, microarranjos de
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acido desoxirribonucléico (DNA), sequenciamento de ultima geracdo] estéo
permitindo estratificar e classificar o cancer de mama de acordo com a
expressao proteica e gendbmica. Estabelecendo assim assinaturas genéticas
tanto preditivas quanto em relacdo a possibilidade de resposta a terapia
(Gobbi, 2012).

Dessa forma, os biomarcadores fornecem informacdes para
caracterizar as assinaturas do cancer, as quais sdo importantes para um
tratamento personalizado. A medicina personalizada baseada na compreensao
da carcinogénese molecular, farmacogenémica, e as diferengas genéticas
individuais que determinam a resposta a quimioterapicos (Grullich e Von Kalle,
2012; Kalia, 2015).

Os marcadores tumorais podem ser divididos em: diagnostico,
prognostico, tratamento e subgrupos de prevencédo (Nalejska, Maczynska e
Lewandowska, 2014; Kalia, 2015), sendo que, os marcadores de diagndstico,
também chamados de preditivos, sao alvos de intervencéo, identificados por
caracterizar mutacbes-chave e vias moleculares envolvidas no
desenvolvimento e proliferagdo do tumor (Nalejska, Maczynska e
Lewandowska, 2014; Kalia, 2015).

Na figura abaixo (figura 2), sdo apresentados exemplos de marcadores
prognésticos e preditivos em tipos especificos de tumor através da
determinagao da ocorréncia de polimorfismo, mutacdo ou metilagcdo de DNA, a
expressao génica, deteccédo da presenca de moléculas de microRNA (miRNA)
ou ainda células tumorais circulantes (CTC), que sdo marcadores especificos
no sangue periférico. Um bom biomarcador é caracterizado pela especificidade

a um tipo de tumor, um nivel apropriado de sensibilidade, e ainda deve refletir a



24

fase da doencga ou resposta a terapia (Nalejska, Maczyriska e Lewandowska,

Marcadores progndsticos

NPM1, FLT3, p— RASSF1A, RIL,

BRCA2, p53, " : miRNA-255, HSBP1, assessment of
GSTT1, GSTM1, M;::gg :-GB:' miRNA-155, SEPTS, the presence
APC, TP 1, f miRNA-25 MGMT, of CTCs

RET, BRCA1 PSA HLTF

EMLA-ALK, JAK2

EGFR, KRAS,

miRNA-600, genetic
BRAF, PDGFRA, 3
KIT. HERZ, UGT1 AL, ERCC1, RRM1, miRNA-886-3p, —_— profilling*
R AGE TYMP, HERZ miRNA-923, of
BCR-ABL DPD
: mIiRNA-944 cics

Marcadores preditivos

Figura 2: Identificagdo de biomarcadores através de técnicas distintas (* estudos em curso).
Adaptado de: Nalejska, Maczynska e Lewandowska, 2014.

1.4 Marcadores tumorais imuno-histoquimicos

Na pratica clinica, utilizam-se marcadores imuno-histoquimicos, onde o
principio dessa técnica ocorre através da identificagdo de proteinas
intracelulares ou de superficie, em todos os tecidos. Dentre a sua
aplicabilidade, consta a caracterizacdo de diferentes subtipos de tumores, a
confirmacao de sitio primario (no caso de tumor metastatico), além de predizer
0 prognostico e a terapia ao paciente oncoldgico. E existe uma grande
variedade de anticorpos que contribuem para as mais diversas investigagdes
patolégicas (Zaha, 2014).

Os tumores usualmente sao classificados de acordo com suas

caracteristicas bioldgicas, servindo como base para a classificagdo molecular
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do cancer de mama, utilizada no cuidado e gestdo de pacientes oncoldgicos
(Yersal e Barutca, 2014; Chikarmane e cols., 2015) e conforme relatado por
Perou e cols. (2000), o subtipo molecular do céancer de mama determina o
padréo de desenvolvimento e a doenga metastatica (Perou e cols., 2000).
Dessa forma, apresentaremos as caracteristicas em relagdo aos
marcadores tumorais elencados neste estudo, concomitantemente associando

ao prognostico e a terapia.

1.4.1Receptores hormonais

Os receptores de estrogénio e progesterona pertencem a superfamilia
dos receptores hormonais que, além de incluir diversos receptores hormonais
esterdides, incluem também, receptores de horménio da tiredide, da vitamina D
e de acido retindico. Essas proteinas funcionam como fatores de transcrigcao,
quando conectadas a seus respectivos ligantes. Quando estdo expressos 0s
receptores de estrogeno nas células neoplasicas, essas sdo bem diferenciadas
e semelhantes as células normais dos ductos, sendo passiveis de sofrer
influéncia hormonal (Silveira, Pessini e Silveira, 2012).

Aproximadamente 75% dos tumores da mama expressam receptores
de estrégeno e 55% expressam receptores de progesterona. A expressao
desses marcadores implica em recorréncia e prognostico, prevendo ainda
resposta a terapia endocrina (Cadoo, Fornier e Morris, 2013).

Em relagdo ao receptor de progesterona, a sua expressao prevé
resposta ao tamoxifeno em mulheres na pré-menopausa (Stendahl e cols.,

2006), em contrapartida, a sua nao expressao foi inferida por Purdie e cols.
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(2014) e Bogina e cols. (2015) como indicativo de mau prognostico, associada
a recidiva loco-regional, em cancer de mama positivo para estrégeno (Purdie e
cols., 2014; Bogina e cols., 2015).

Tumores positivos para estrogeno, geralmente sdo menores, linfonodo
negativo e baixo grau, quando comparados aos tumores estrégeno negativos
(Cadoo, Fornier e Morris, 2013).

Em relagcdo a sobrevida, pacientes que apresentam células neoplasicas
positivas para estrégeno, em geral, apresentam uma melhor tendéncia de
sobrevida, quando tratadas com terapia hormonal (Van Galen e cols., 2010).
Apresentam também, maiores intervalos de tempo livre de doencga, com baixo
indice de proliferagdo e metastatizam com menor frequéncia para o cérebro.
De forma global, tumores que apresentam elevados niveis de receptores de
estrogeno, apresentam melhor progndstico, quando comparados com aqueles
que expressam niveis intermediarios ou sem receptores (Silveira, Pessini e
Silveira, 2012).

Frente a resposta a terapia, o “Cancer Study Group International’,
dividiu o cancer de mama em trés grupos de acordo com o percentual de
células positivas para receptores hormonais. Sendo que 0% foi considerado
nao responsivo, de 1 a 9%, com resposta incerta e acima de 10% foram
considerados responsivos (Zaha, 2014).

Abaixo apresentamos as figuras 3 (a e b), apresentando positividade

para receptor de estrogeno e 4 (a e b) para receptor de progesterona.
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Figura 4: 4a: Carcinoma ductal infiltrante (100X) e 4b derrame pleural
neoplasico, positivos para receptor de progesterona (200X). Fonte: autores.

1.4.2 Oncogene C-erb-B2/ Her-2

Receptor do fator de crescimento epidérmico humano 2 (Her-2) € um
receptor glicoproteico transmembrana, codificado pelo proto-oncogene erbB-2,
localizado no cromossomo 17 21 (Veiga e cols., 2009), e pertence a uma
classe de antigenos tumorais, codificado por genes super-expressos nos

tumores (Silveira, Pessini e Silveira, 2012).
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Os tumores que apresentam super-expressdao de Her-2, séao
estreitamente relacionados a auséncia de receptores hormonais, normalmente
mais agressivos, portanto representa um mau prognostico clinico (Mamani-
Cancino e cols., 2014; Zaha, 2014).

A super-expressao de Her-2 é identificada em 10 a 25% dos casos de
cancer de mama invasivos, e sua expressdo evidencia sensibilidade ao
tratamento com Herceptin ® (trastuzumab). A terapia especifica para Her-2
mostra uma mudanga na histéria natural da doenca e sobrevida global dos
pacientes. Porém, no cancer de mama avancado, verificou-se que apenas 10 a
34% dos pacientes respondem a esta terapia, portanto a resisténcia ao
trastuzumab esta associada ao maior risco de progressdo ou morte por cancer
(Slamon e cols., 2011; Zaha, 2014; Adamczyk e cols., 2015).

Abaixo, apresentamos a figura 5, onde 5a representa a expressao
imuno-histoquimica de Her-2 em carcinoma ductal infiltrante e 5b, Her-2 em

derrame pleural neoplasico.

Figura 5: 5a Carcinoma ductal infiltrante (100x) e 5b derrame pleural neoplasico
(200X), positivos para Her-2. Fonte: autores.
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O cancer de mama triplo-negativo é definido pela auséncia detectavel
de receptor de estrogénio, receptor de progesterona e Her-2 (Dent e cols.,
2007; Lehmann e Pietenpol, 2014). Este subtipo, em geral, apresenta-se mais
agressivo no curso da doencga, afetando mulheres com idade inferior a 35 anos,
e tumores com grau 3, histologia invasiva, nivel elevado de proliferacéo celular
verificado por Ki-67 (marcador de proliferacdo celular, antigeno nuclear) e
rapido desenvolvimento da doenga (Zhukova, 2015).

Este fendtipo constitui cerca de 15% de todos os canceres de mama
invasivos. Tumores basal ou “basal-like” séo associados com caracteristicas
agressivas histolégicas (Livasy e cols., 2006), portadores da mutagcdo BRCA
(Foulkes e cols., 2003; Livasy e cols., 2006) e mau prognostico (Livasy e cols.,
2006; Stead e cols., 2009; Anestis e cols., 2015).

Pacientes triplo-negativo tém pior sobrevida global em cinco anos (73,6
+ 3,6%) e sobrevida livre de doenga de cinco anos (70,6 + 3,5%), 0 que é
significativamente mais baixa do que a sobrevivéncia comparavel de pacientes

com outros subtipos de cancer de mama (Zhukova, 2015).

1.4.3 indice de proliferagao celular

O marcador de proliferagdo celular Ki-67 é importante na segregacéo
dos pacientes com receptores hormonais positivos, para acrescentar
quimioterapia a terapia endocrina. Os dados do Registro Clinico de Cancer de
Regensburg (Baviera/Alemanha) mostraram que a expresséao de Ki-67

apresentou-se como um parametro prognéstico independente adicional para
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sobrevida livre de doencga e sobrevida global em pacientes com céancer de
mama (Inwald e cols., 2013; Zaha, 2014).

A expressdo elevada de Ki-67 esta relacionada aos subtipos triplo-
negativo e Her-2 super-expresso, neste contexto, subtipos de prognédstico
desfavoravel (Shokouh, Ezatollah e Barand, 2015).

Na tentativa de padronizar as informacdes, ocorreu a formulagado de um
painel imuno-histoquimico para individualizagdo dos tumores na “12? Breast
International Conference Cancer”, realizada em St Gallen (Suigca) em 2011,
onde os especialistas identificaram quatro subtipos de cancer de mama,
classificados de acordo com a expressdo dos receptores de estrogeno e
progesterona, a super-expressao e/ou amplificagdo do Her-2 (Zaha, 2014).

Apesar de ainda existirem divergéncias sobre a classificagcdo dos
tumores da mama, a referida categorizagao proposta por Goldhirsch (2011), foi
referenciada no estudo de revisdo de Yersal e Barutca (2014), por consenso,
como a mais utilizada. Nela s&o identificados quatro tipos, denominados:
luminal A, luminal B (com suas variantes), Her-2 super-expresso e “basal-like”
(triplo-negativo). No quadro 1, apresentamos resumidamente suas

caracteristicas:

Quadro 1: Classificagao dos subtipos de cancer de mama

Subtipo Fenétipo Caracterizacao

Luminal A

Receptores hormonais+,

Her-2-,

Ki-67 baixo

(um nivel de <14% foi correlacionado
para definicdo de luminal A, e para

receptor de progesterona >20%).

Pacientes com subtipo luminal-A tem
bom progndéstico, a taxa de recidiva é
significativamente menor do que em
outros subtipos. Apresenta
comumente recidiva 6ssea, enquanto
que no sistema nervoso central,
hepatica e a pulmonar, ocorrerem em

menos de 10% dos pacientes. O
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tratamento baseia-se principalmente

na terapia hormonal.

Luminal B-like (Her-2 negativo):
Receptores hormonais positivos,
Her-2 negativo,

Ki-67 alto

Luminal B Luminal-B (Her-2 positivo):

Receptor de estrégeno e/ou progesterona
positivo,

Her-2 super-expresso ou amplificado,
Ki-67 de qualquer indice

Compreendem 15% a 20% dos
canceres de mama. Tém um fendtipo
mais agressivo, maior grau histolégico,
indice proliferativo alto e um pior
prognostico. Taxa de recorréncia
maior e menor sobrevida, quando

comparado com o subtipo luminal-A.

Her-2 super-expresso

Her-2 super-expresso ou amplificado,

Receptores hormonais negativos

Ocorrem em 15 a 20%. Conferem um

comportamento mais agressivo. Sao

caracterizados por uma elevada
expressao do gene Her-2.
Morfologicamente estes tumores sao
altamente proliferativos, 75% tém
elevado grau histolégico e nuclear, e

mais de 40% tém mutacdo em p53.

Basal

Receptor de estrégeno e progesterona
negativos,

Her-2 negativo

Sado0 associados com alto grau
histolégico e nuclear, presenca de
zonas de necrose ou fibrose centrais,
elevado indice proliferativo e mitético.
A maioria destes tumores sdo ductais
infiltrante com padrdao de crescimento
sélido, comportamento clinico
agressivo e elevada taxa de

metastases pulmonar e cerebral.

Adaptado de: Goldhirsch e cols., 2011; Yersal e Barutca, 2014.

Dentre esses quatro subtipos de cancer de mama, o luminal-B tem a

menor taxa de metastases cerebrais, enquanto que o subtipo Her-2 super-

expresso foi associado a maior taxa de metastase pulmonar. Além disso,

luminal-B apresentou maior sobrevida livre de doenga e maior sobrevida total,

quando comparado ao subtipo “basal-like” (Yin e cols., 2015).
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O mesmo grupo de especialistas reunidos em St Gallen (Suigca/2011)
descreveu recomendacgdes de tratamento sistémico para os subtipos, incluindo
terapia enddcrina para luminal A, terapia enddcrina + citotoxica para luminal B
(Her-2 negativo), terapia anti-Her-2 + terapia endécrina para luminal B (Her-2
positivo), citotoxicos anti-Her-2 positivo para Her-2 (n&o luminal) e citotoxicos
para triplo-negativo (Zaha, 2014).

O cancer de mama, pertencente a um mesmo subtipo molecular,
apresenta vias distintas de mutacdo ou super-expressao que determinam
diferentes progndsticos (Cancer Genome Atlas Network, 2012).

Dessa forma, tumores com apresentagdes clinicas e patoldgicas
semelhantes, podem ter comportamentos distintos, portanto, para auxiliar na
caracterizacao dos tumores, pesquisas tém se concentrado na definicdo de
caracteristicas biolégicas especificas (Goldhirsch cols., 2009; Yersal e Barutca,

2014), conforme apresentamos no Artigo | desta Tese (pagina 57).

1.4.4 Prognostico

O cancer de mama apresenta prognéstico relativamente bom, quando
diagnosticado e tratado precocemente. No entanto, as taxas de mortalidade por
cancer de mama permanecem elevadas no Brasil, muito provavelmente porque
a doengca ainda é diagnosticada em estagios avancados. Em paises
desenvolvidos como a Inglaterra, a sobrevida em cinco anos, € de 85%,
enquanto, nos paises em desenvolvimento, permanece entre 60% (INCA,

2016).
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E a segunda principal causa de morte por cancer em mulheres na
Europa e paises ocidentais, precedida apenas por cancer de pulmao (American
Cancer Society, 2014; Shokouh, Ezatollah e Barand, 2015).

O subtipo luminal A € mais propenso a co-expressao de receptor de
estrogeno e progesterona e esta associado a um melhor desfecho quando
comparado ao subtipo luminal B (Cadoo, Fornier e Morris, 2013). O fendtipo
triplo-negativo esta relacionado a prevaléncia na ocorréncia de metastases
viscerais (Gao e cols., 2009; Koo, Jung e Jeong, 2010).

A heterogeneidade intra-tumoral, referente a morfologia celular, taxa de
proliferagdo, capacidade de metastatizar, sensibilidade a drogas, dependéncia
de sinais de crescimento e iniciacdo do tumor, estdo sendo reconhecidas como
uma importante caracteristica da maioria dos tumores malignos (Condeelis e
Pollard, 2006; Kalluri e Zeisberg, 2006; Calbo e cols., 2011). Estudos recentes
estdo gerando questionamentos sobre a forma de interagdo de subclones
geneticamente distintos durante a evolugdo do tumor (Calbo e cols., 2011;
Mcgranahan e Swanton, 2015).

Observando entdo a heterogeneidade dos tumores, a medicina
personalizada procura otimizar o resultado do tratamento (Kaufman e cols.,

2009; Jerusalem e cols., 2015).

1.5 Cancer de mama metastatico

A locomocéo celular e a invasdo a outros tecidos estdo associadas a

morfologia dindmica da célula, especialmente ao citoesqueleto e as estruturas
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de adesdo. A ocorréncia de metastases depende do sucesso entre as células
tumorais e o microambiente do 6rgédo especifico (Guimarées e Rosa, 2008).

No entanto, alguns desses processos que envolvem o mecanismo de
disseminagéo celular maligna, tais como: a invasao, sobrevivéncia no sistema
linfatico, sanguineo e o sucesso da colonizagdo em outros 6rgéos, por nao ser
completamente elucidados, s&o focos de pesquisas (Guimarées e Rosa, 2008).
Apesar dos avancgos terapéuticos, em torno de 20 a 30% das pacientes
(estatisticas americanas) com cancer de mama desenvolverdo a doencga
metastatica (Kennecke e cols., 2010) pela formac&do de tumores secundarios
em orgéos distantes como pulmdes, figado, cérebro e ossos, e 90% das mortes
por esta neoplasia decorrem de complicagdes oriundas da disseminagao
metastatica (Eckhardt e cols., 2012; Cadoo, Fornier e Morris, 2013).

A metastase é considerada um processo complexo, envolvendo células
tumorais e o suporte através de recursos que lhe oferecam condi¢cdes para
desenvolver novos focos da doenca. Dentre essas caracteristicas estdo a
ruptura da membrana basal, a perda de diferentes jungdes intercelulares e a
capacidade migratéria do local do tumor primario. No entanto, os mecanismos
que desencadeiam essa capacidade migratoria e os fatores que regulam esses
processos ainda nao sao totalmente compreendidos (Ribelles e cols., 2014).

Os locais habituais de metastases a distadncia do cancer de mama séo
o pulméo, cérebro, figado, e ossos (Koo, Jung e Jeong, 2010). Em relagdo ao
cancer de mama metastatico, este € considerado uma doenca incuravel, porém
atualmente os tratamentos sao capazes de retardar a progressdo da doencga,
prolongar a sobrevida, aliviar os sintomas, oferecendo uma melhor qualidade

de vida. No entanto, esta terapia requer a identificacdo de biomarcadores
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preditivos de resposta ao tratamento (Mustacchi e cols., 2015; Swain e cols.,
2015).

E importante ressaltar, que conforme Kaufman e cols. (2009), é
importante tratar a metastase como uma nova entidade tumoral, identificando
novamente seus biomarcadores para nortear o tratamento (Kaufman e cols.,
20009).

Referente a expressdo de biomarcadores no tumor primario e na
metastase, Koo, Jung e Jeong (2010) mostraram que houve 100% de
concordancia com a expressao de Her-2 no cancer de mama e nas respectivas
metastases, porém Vincent-Salomon e cols. (2002) mostraram alteracdo no
padrdo de expressao de Her-2, apos a quimioterapia pré-operatéria (Vincent-
Salomon e cols., 2002; Koo, Jung e Jeong, 2010).

No estudo de Vincent-Salomon e cols. (2002), ndo foram identificados
tumores com super-expressdao de Her-2, apenas na metastase (Vincent-
Salomon e cols., 2002). Entretanto no estudo de Santos e cols. (dados nao
publicados) verificou-se a super-expressao exclusivamente no derrame pleural

(figura 6).
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Figura 6: MDDS, 66 anos. Super-expressao de Her-2 no derrame pleural neoplasico
(400X). Fonte: autores.
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1.6 Componentes celulares encontrados em uma efusao pleural

O pulmdo apresenta as pleuras como seu revestimento, sendo a
pleural visceral fortemente aderida a superficie pulmonar, que é formada por
um epitélio do tipo simples pavimentoso, chamado de mesotélio. A pleura
parietal reveste a cavidade intratoracica, e entre elas, existe um filme liquido,
muito fino, facilitando o deslizamento suave entre essas camadas
(Kierszenbaum, 2008).

Esse liquido interpleural é derivado do plasma, a partir dos capilares da
pleura parietal, o qual é produzido continuamente, e reabsorvido por meio de
vasos linfaticos e vénulas da pleura visceral, mantendo o equilibrio
hidrodinamico, sendo que o seu acumulo € denominado efusdo. As efusdes
sdo divididas em transudativas e exsudativas, de acordo com a origem do
estimulo que levou ao desequilibrio na quantidade desse liquido, e parametros
bioquimicos foram propostos objetivando classificar as efusbes (Smith e
Kjeldsberg, 2008).

As condicbes mais comuns que causam derrames pleurais sao a
insuficiéncia cardiaca, doenga maligna, pneumonia, tuberculose e embolia
pulmonar. Dessa forma, derrames pleurais transudativos podem ser de origem
sistémica nao-inflamatdria, tais como insuficiéncia cardiaca e cirrose. E efusdes
exsudativas s&o causadas por doencga inflamatoria ou processo maligno, sendo
as causas comuns, pneumonia, cancer, tuberculose e embolia pulmonar,
levando ao aumento da permeabilidade capilar e acamulo de liquido (Porcel e

Light, 2006; Kopcinovic e Culej, 2014).
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Para diferenciacdo das efusdes, na rotina clinica, podem ser utilizados
exames bioquimicos, bacteriolégicos, citoldgicos (diferencial e oncotico) ou
ainda bidpsia pleural. Abaixo apresentamos alguns dos critérios que podem ser

utilizados para auxiliar na classificagdo dessas efusdes (Torres, 2005):

Quadro 2: Alguns critérios utilizados para diferenciagao entre efusées do tipo transudato
ou exsudato.

Transudato Exsudato

Leucdcitos: ndo  costuma ultrapassar | Leucdcitos: superior a 10.000/mm®, sugerindo

1.000/mm?® infeccao

Bilirrubina: liquido pleural/ soro > 0,6

Colesterol > 45mg/dL

Albumina: = 1,2 g/dL Albumina: < 1,2 g/dL

Razéo da proteina do liquido pleural/ soro < | Razdo da proteina do liquido pleural/ soro >

0.5 0.5

Relacdo de lactato desidrogenase no fluido | Relacdo de lactato desidrogenase no fluido

pleural/ soro < 0.6 pleural/ soro > 0.6

Adaptado de: Torres, 2005; Smith e Kjeldsberg, 2008; Kopcinovic e Culej, 2014.

A glicose é importante em quadro infeccioso bacteriano e de origem por
artrite reumatoide, com valores que podem estar diminuidos em caso de
origem neoplasica ou tuberculose pleural. Outros parédmetros bioquimicos
ainda podem ser testados, por exemplo, a amilase, a qual em condigdes
normais deve apresentar valores inferiores aos niveis séricos. Em niveis
elevados pode sugerir pancreatite ou cancer por exemplo. O valor de pH
geralmente ¢é avaliado de forma conjunta com a glicose e lactato
desidrogenase, portanto quando valores de pH inferior a 7.0, glicose inferior a

60mg/dL e lactato desidrogenase maior que 1.000 U/L, geralmente em
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derrames parapneumonicos, sugere empiema, com indicagdo de drenagem
toracica (Torres, 2005).

Em relagdo a celularidade, a predominancia de neutréfilos pode estar
associada a processos agudos, como empiema, parapneumonia ou pos-
embolia na fase inicial. Ja a predominancia de linfocitos pode estar associada
ao processo tardio da tuberculose, embolia pulmonar, neoplasia, entre outras
causas mais raras. E a citologia oncética € importante para o diagndstico
neoplasico (Torres, 2005).

Referente a essa celularidade, nas efusdes benignas, sao identificadas
células mesoteliais, as quais apresentam citoplasma abundante, translucido e
nucleo central ou excéntrico, com limite marcante, permitindo a visualizagao de
nucléolo, conforme evidenciado na figura 7. Quando as células mesoteliais

apresentam-se reativas podem apresentar binucleagbes, aumento nuclear e

nucléolo evidente (Shidham e Atkinson, 2007).
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Figura 7: Célula mesotelial tipica. Ao centro das imagens, uma célula mesotelial tipica.
Pode-se observar a regidao citoplasmatica, nicleo geralmente central, ou excéntrico,
como na imagem da direita. Coloragdao de May-Grunwald-Giemsa. Aumento de 1000X.
Fonte: autores.

Além das células mesoteliais, macréfagos podem ser encontrados nas

efusdes, e podem apresentar-se de tamanhos variados, exibindo nucleo ovéide
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ou reniforme, nucléolo visivel e citoplasma abundante, delicado e esponjoso
(Mcckee, 2001), conforme a figura 8.
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Figura 8: Predominio de macréfagos. Coloragdo de May-Grunwald-
Giemsa. Aumento de 400X. Fonte: préprios autores.

Na figura 9 apresentamos caracteristicas celulares normais, com

predominio de macréfagos e linfécitos.
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Figura 9: Predominio de macréfagos e linfécitos, com caracteristicas celulares normais.
Coloracgao de Papanicolaou. Aumento de 400X. Fonte: préprios autores.
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reporta caracteristicas celulares que permitem a

diferenciagdo entre células benignas e cancerigenas (Koss, 2005), onde as

principais dessas caracteristicas estdo apresentadas na Tabela 4:

Tabela 4: Principais diferencas morfolégicas entre células normais e células

cancerigenas.

Células benignas

Células cancerigenas

O tamanho

A forma

Tamanho nuclear

Relagdo nucleo citoplasma
Forma do nucleo

Textura da cromatina
Hipercromasia
Multinucleagao

Nucléolo

Juncgodes celulares

Taxa mitética

Mitose

Variaveis dentro dos limites
fisiologicos

Variaveis dentro dos limites
fisiologicos dependendo do
tipo de tecido

Variavel dentro dos limites
do ciclo celular

Variavel dentro dos limites
fisiologicos

Geralmente esférico, oval ou
em forma de rim

Textura finamente granular,
transparente

Rara

Nao caracteristico

Pequeno, regular em forma,
limitado em nimero

De acordo com o topo celular

Necessarias
substituicao
Bipolar®

para

Variavel além dos limites
fisiologicos

Frequentemente forma
anormal

Variabilidade significativa

Comumente alterado em favor
do nucleo

Aberracbes na forma e
configuragao

Textura grosseiramente
granular (opaca)

Comum

N&o caracteristico
Alargado e varios tamanhos

Evidéncia ndo conclusiva de
anormalidades
Elevado

Formas aberrantes

Adaptado de: Koss, Leopold (2005, p. 157).

1.6.1 Derrame pleural neoplasico

O diagnéstico de um derrame pleural neoplasico é caracterizado pela

citologia positiva para células malignas e pelo aspecto sero-hemorragico, em
geral, com rapida recidiva apdés o esvaziamento (Guimaraes e Rosa, 2008). A
ocorréncia de um derrame pleural neoplasico mostra que houve a

disseminacgéao sistémica do tumor e, portanto, sugere que a doenga nao podera

ser curada por cirurgia (Silva e Moreira, 2012).
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Em estagios avangados, muitos tumores malignos podem afetar a
pleura, ocasionando a carcinomatose pleural. O cancer de pulmao é o mais
comum em causar um derrame pleural maligno (40% dos casos). A segunda
causa mais frequente, representando 25% dos casos, € o cancer de mama
metastatico, seguido do linfoma, em 10% dos casos (Ried e Hofmann, 2013;
Demirhan, Ordu e Toker, 2014).

O mecanismo de formagédo do derrame pleural de origem neoplasica
nao é totalmente esclarecido. A infiltracdo neoplasica dos vasos linfaticos até
entdo, era considerada o principal mecanismo, entretanto, observam-se alguns
casos em que, apds a drenagem ocorre o reacumulo de grande quantidade de
liquido. Observou-se entdo que a neoplasia estimula a formacao de um fator de
crescimento vascular endotelial, potente agente responsavel pela
permeabilidade capilar, o que corrobora a ideia de que o acumulo de liquido
ocorre a partir do aumento da permeabilidade pleural (Camargo e Perin, 2012).

O mecanismo geral da metastase tumoral € composto por interagdes
reciprocas entre as células tumorais e tecidos hospedeiros, que incluem
alteragcbes na adesdo, protedlise, invasdo e angiogénese (Woodhouse,
Chuaqui e Liotta, 1997; Koo, Jung e Jeong, 2010).

A identificagdo de células malignas no liquido pleural ou na pleura
ocorre aproximadamente em 50% dos pacientes com tumores malignos.
Aproximadamente 80% dos pacientes com recidiva pleural desenvolvem
derrame pleural maligno nos primeiros cinco anos poés-cirurgia primaria do
cancer de mama (Demirhan, Ordu e Toker, 2014).

Derrames pleurais ocorrem com certa frequéncia em pacientes com

cancer de mama (Fentiman e cols., 1981; Pokieser e cols., 2004) e esse
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quadro clinico, esta associado a mau prognostico (Van Galen e cols., 2010;
Yhim e cols., 2010).

O prognéstico esta diretamente associado a resposta ao tratamento da
doenca de base (Guimardes e Rosa, 2008), bem como, ao tratamento
sistémico, sendo geralmente limitado, apresentando uma sobrevida média de
quatro a dezenove meses (Raju e Kardinal, 1981; Santos e cols., 2012). Os
pacientes acometidos tém a qualidade de vida reduzida e frequentemente sao
submetidos a muitas intervengdes médicas, pelos decorrentes episddios de
derrames pleurais. Geralmente o tratamento visa cuidados paliativos, reduzindo
queixas clinicas, apresentando-se na forma de tratamento conservador a partir
do monitoramento de curto prazo para a intervengao cirurgica ou drenagem do
derrame pleural (Ried e Hofmann, 2013).

E importante ainda, ressaltar que tumores com apresentacdes clinicas
e patologicas semelhantes, podem ter comportamentos diferentes (Rakha e
Ellis, 2011; Yersal e Barutca, 2014), por isso, estudos recentes tém se
concentrado na definigdo de caracteristicas biolégicas mais detalhadas para
melhorar a estratificacdo de risco do paciente, possibilitando oferecer maior
chance de beneficio e menor toxicidade, através de uma modalidade de
tratamento especifico (Rakha e Ellis, 2011; Yersal e Barutca, 2014).

Atualmente observamos mudancgas tanto na modalidade de tratamento
do cancer de mama metastatico, quanto nas terapias disponiveis. Essas
terapias contribuem para melhorias nas taxas de sobrevida e qualidade de vida
das pacientes, enfatizando a importancia da melhor compreenséo na biologia
do cancer de mama, oportunizando tratamento caracteristico contra

subconjuntos moleculares especificos (Senkus, Cardoso e Pagani, 2014).
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O surgimento do carcinoma metastatico da mama em efusdes pode
apresentar-se de formas distintas, sugerindo um papel importante para a
citomorfologia dos fluidos (Danner e Gmelich, 1975). Estudos de Danner e
Gmelich (1975), Wiley e Von Roenn (1990), Dieterich e cols. (1994) e Camillo e
cols. (2014) apresentaram resultados discrepantes relacionando a forma de
organizagdo das células neoplasicas, frente ao prognostico das pacientes
(Danner e Gmelich, 1975; Towers e Melamed, 1979; Wiley e Von Roenn, 1990;
Dieterich e cols., 1994; Camillo e cols., 2014).

Danner e Gmelich (1975) investigaram a forma de organizacdo das
células no fluido pleural, relacionando ao tipo histolégico do cancer de mama.
Os carcinomas ductais metastaticos formavam esferas ocas ou esferoides, as
quais foram interpretadas como uma tentativa das células a formar carcinomas
ductais (Danner e Gmelich, 1975).

Towers e Melamed (1978) relacionaram o prognostico com a
celularidade tumoral, frequéncia de mitoses, quantidade de leucdcitos do
liquido pleural e organizagao das células em cluster. Sendo que o mau
prognéstico foi independente desses padrbes (Towers e Melamed, 1979).

Wiley e Von Roenn (1990) avaliaram pacientes com carcinomas da
mama e derrame pleural, investigando o prognoéstico das pacientes de acordo
com a expressao de estrogeno e a organizagao celular (células isoladas ou
aglomeradas) (Wiley e Von Roenn, 1990).

Dieterich e cols. (1994) avaliaram o arranjo de células tumorais em
esferoides, a atipia nuclear e taxa de mitose, relacionando a sobrevida das
pacientes. As mulheres cujas células tumorais organizavam-se em esferoides,

tiveram 24,5 meses de mediana de sobrevida, e 4 meses para as mulheres
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com todos os outros padrdes de organizagao celular, verificando ainda que a
leve atipia nuclear e baixa taxa de mitose estdo associadas a formacao
esferoidal (Dieterich e cols., 1994).

Mais recentemente, Camillo e cols. (2014) avaliaram as caracteristicas
em relagdo a forma de organizagdo celular, classificando a amostra em
padrdes predominantemente isolados ou predominantemente esferoides.
Sendo considerado como prognostico desfavoravel, o padréo isolado, resultado
este independente de outras variaveis analisadas (Camillo e cols., 2014).

Sabendo que as células sdo pequenas e complexas, fator este que
dificulta a observacdo de suas estruturas e composicdo macromolecular
(Taboga e Vilamaior, 2013), torna-se necessario recorrer a distintas técnicas
para elucidar algumas das caracteristicas dessas células neoplasicas.

Dessa forma, buscando conhecer caracteristicas 6rgdo-especificas do
cancer de mama metastatico, bem como a compreender as diferencas do
arranjo celular das células neoplasicas no liquido pleural, dois trabalhos dessa
Tese (Artigo I, pagina 79, e apéndice 1, pagina 106), exibem resultados em
relacdo a morfologia das células neoplasicas do derrame pleural.

Para a elaboracdo do Artigo Il, foram resgatadas as laminas
confeccionadas para diagnostico citologico no Laboratério de Patologia do
Hospital de referéncia, e as mesmas foram analisadas e classificadas de
acordo com a organizagao celular das células neoplasicas do derrame pleural.

Em relagdo a forma de organizagao destas células, para descrevermos
suas caracteristicas ultra-estruturais, recorreremos a Microscopia Eletrénica de
Transmisséo, apresentando as imagens e respectiva descrigdo no apéndice 1

desta Tese (pagina 106).
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1.7 Justificativa

Frente ao exposto, em funcdo dos elevados indices de morbidez e
mortalidade ocasionados pelo cancer de mama e as consequéncias geradas a
partir do quadro metastatico, nos propomos a aprofundar os conhecimentos
diante do quadro de derrame pleural maligno, uma vez que tumores com
apresentagdes clinicas e patolégicas semelhantes podem ter comportamentos
diferentes. Dessa forma, com o intuito de buscar um maior conhecimento sobre
as caracteristicas biolégicas especificas e a agressividade do cancer de mama
metastatico, relacionando ao prognostico dessas pacientes, esperamos

contribuir pelos seguintes estudos:

a) Artigo |: “Impact of Her-2 overexpressed on survival of patients with
metastatic breast cancer”, visando avaliar a expressdo dos marcadores
tumorais do cancer de mama no derrame pleural neoplasico, relacionando ao
prognéstico, para compreender as caracteristicas especificas do sitio
metastatico.

b) Artigo IlI: “Impact of Cell Arrangement of Pleural Effusion in survival
of patients with Breast Cancer”, visando investigar a sobrevida dos pacientes
com cancer de mama, pela analise citologica do derrame pleural, buscando
conhecer o padrao das células tumorais e biomarcadores na histéria natural do
cancer.

c) Artigo lll: ao estudar os padrées de arranjos celulares, durante o

desenvolvimento do Artigo Il, observamos que a técnica citolégica de distensao
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dos liquidos pleurais ainda ndo havia sido descrita na literatura, onde nos
propomos a descrevé-la.

d) Apéndice 1: visando descrever morfologicamente o padréo
esferoidal, pela microscopia eletrénica de transmissao, buscando compreender

as diferengas do arranjo celular das células neoplasicas no liquido pleural.
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2. OBJETIVOS

2.1 Objetivo geral

Investigarr marcadores tumorais no derrame pleural neoplasico de
pacientes com historico de cancer de mama, relacionando-os ao prognostico e

sobrevida.

2.2 Objetivos especificos

a) Verificar a expressdo dos marcadores tumorais do painel do cancer de
mama no derrame pleural neoplasico;

b) Estudar o arranjo das células do derrame pleural neoplasico,
associando a sobrevida e a expressdo de marcadores tumorais.

c) Descrever as caracteristicas morfologicas das células neoplasicas do

derrame pleural, através da microscopia eletrénica de transmisséo.
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Abstract

Introduction: Tumours with similar clinical and pathological presentations may
have different behaviours, so it is important to understand their specific
biological characteristics. Objective: To investigate tumour markers of their
primary tumours in pleural metastasis to identify organ-specific characteristics
of metastatic breast cancer. Methods: historical cohort study.
Immunohistochemistry was performed on the cell block of neoplastic pleural
effusion. Results: The median survival time in Her-2 overexpression in
malignant pleural effusion was 2.2 months, however, patients without
overexpression survived, on average, for seven months (p = 0.02).
Conclusions: We demonstrated that the Her-2 overexpression in metastatic

pleural cancer reflects a worse prognosis.

Keywords: Tumour Metastasis; Neoplastic pleural effusion; Metastatic breast

cancer; Her-2; prognosis.
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INTRODUCTION

Breast cancer is complex and heterogeneous (Rivenbark et al., 2013)
and considered a public health problem (Viale, 2012, Siegel et al., 2013)
affecting more females than males (Senkus et al., 2014). In Brazil, 57,120 new
cases of breast cancer are estimated to emerge in 2015 (Jungk, 2015).
Regarding metastatic breast cancer, estimates diverge, and despite advances
in diagnosis and therapy, approximately 20—-30% of patients with breast cancer,
even early stage, will develop distant metastatic disease (Kennecke et al.,
2010, Cadoo et al., 2013).

Pleural effusions often occur in patients with breast cancer (Fentiman et
al., 1981, Pokieser et al., 2004), and this clinical condition is associated with
poor prognosis (van Galen et al., 2010, Yhim et al., 2010, Santos et al., 2012).

Tumours with similar clinical and pathological presentations may have
different biological behaviours, therefore to assist in the characterisation of
tumours, researchers have focused on the definition of specific biological
characteristics (Goldhirsch et al., 2009, Yersal and Barutca, 2014).

Thus, this study aims to evaluate the expression of tumour markers on
invasive breast cancer and malignant pleural effusion (MPE), correlating them
with prognosis and survival, helping to understand the specific characteristics of

the metastatic site.
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MATERIAL AND METHODS

Patient selection

This is a historical cohort study consisting of patients previously
diagnosed with breast cancer and an episode of MPE between 2008 and 2014.
All cytological samples of pleural effusion were analysed by a senior
cytopathologist (JCP). MPE samples diagnosed at the teaching hospital
reference in the State of Rio Grande do Sul, whose patients only had breast
tumours were included. Regarding losses, cases with no information about the
results of histology and immunohistochemistry of breast tumours and the ones

with no or poor cellularity sediment formation in the cell block were no included.

Data collection

The primary breast tumour information was retrieved from medical
records. The variables investigated were the date of diagnosis, pathological
classification (staging and histology), immunohistochemical panel of breast
cancer (hormone receptors oestrogen and progesterone, Ki-67 and Her-2), time
until pulmonary progression, outcome, and biochemical information of the
pleural effusion such as lactate dehydrogenase (LDH), glucose and total
protein. Data were analysed using SPSS® version 18.0, and significance was
set at p<0.05 with a 95% confidence interval (Cl). The survival analysis was

performed using log-rank and Kaplan-Meier curves.
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Sample processing: Cell block

Pleural effusion (10 ml) was centrifuged (10 min at 1300 rpm), the
supernatant was discarded, and then the pellet was fixed for 24 h in a
formaldehyde solution (ethanol 99% [85 ml], formaldehyde [10 ml], acetic acid
[5 ml]). After removal from the test tube, it was processed histologically and
embedded in paraffin, thus creating a pleural liquid paraffin block (Shabaik et
al., 2011).

From the cell block, fine cuts on the microtome (4u) were performed,
which were histologically stained with HE (hematoxylin-eosin) to identify
neoplastic cells.

To confirm primary breast cancer, IHC (immunohistochemistry) for CK5
/6 markers, calretinin, Gata-3 (Shield et al., 2014), TTF1 and CK7 were held, in

addition to immunohistochemistry.

Cell block immunohistochemical of MPE

We used oestrogen receptor (ER) (Mouse Monoclonal Antibody Anti-
Human, Clone 6F11, Newcastle UK, 1: 100 Control: neoplastic breast),
progesterone receptor (PR) (Mouse Monoclonal Antibody Anti-Human, Clone
16, Newcastle UK, 1: 100 control: neoplastic breast), Ki-67 (Mouse Monoclonal
Antibody anti-human, 1: 100 control: palatine tonsil) and Her-2 (Polyclonal
Rabbit Antibody anti-human polyclonal, Dako/USA, 1: 2000 control: neoplastic
breast) to classify breast tumours. These same tumour markers were performed
in the pleural effusion.

Tissue sections were heated (60°C, 30 min), deparaffinised (two

washes in xylenes), and rehydrated by successive washes in absolute ethanol
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and deionised water according to laboratory protocol. For immunohistochemical
staining, antigen retrieval was performed at 98°C for 40 min in pH 9.0 TRIS-
EDTA. After heating and cooling for 20 min, endogenous peroxidase activity
was blocked by immersing the slide in hydrogen peroxide 5% in H,O (3 x 10
min). The slides were washed twice with phosphate-buffered saline (PBS) and
incubated in a solution to block non-specific binding (bovine serum albumin to
1% for 1 h).

A negative control (bovine serum albumin 1%) was substituted for the
primary antibody. All primary antibodies and controls were incubated for 1 h at
room temperature and then submitted to temperatures of 4°C overnight. Next,
the blades were kept at room temperature for 1 h, in sequence, and were
washed thrice with PBS.

The sections were incubated with the DAKO AdvanceTM link HRP for
40 min, then washed again with PBS and incubated with DAKO AdvanceTM
enzyme HRP for 40 min.

Staining was completed by incubating the specimens with 3,3'-
diaminobenzidine+ substrate-chromogen for 5 min. Finally, tissue sections were
washed twice with water, and cell nuclei were stained for 20 seconds with
hematoxylin-harris.

Sections were washed in deionised water and sequentially immerged
for 1 min in 75% ethanol, 90% ethanol, absolute ethanol, and thrice in xylene.
Then, slides were mounted in a non-aqueous medium (entelan).
Immunohistochemistry slides were photographed under brightfield microscopy

using a digital camera (Olympus ® DP2-BSW) and software DP2-BSW.
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Technical analysis

The results of the immunohistochemistry of the MPE were submitted to
digital image capture in three hotspots (point of maximum concentration of
labelled cells) (Swiderska et al., 2015).

The cases were evaluated by two researchers to determine the
presence (+) or absence (-) (Tab. 1) of immunostaining. In Her-2 ratings, the
indeterminate cases (++) were included in the non-expression group; therefore,
the evaluation was qualitative (positive or negative). Additionally, 30% of cases
were checked by two experienced pathologists in the area. Cases were

considered absent if no reaction was observed in the IHC.

RESULTS

We identified 52 patients with the clinical condition, but nine did not
have the necessary information in their medical records or there was no
cellularity in the cell block. Therefore, 43 patients with MPE that occurred from
2008-2014 were included in the analysis.

Patients were aged between 27 and 81 years. The average age in each
event (diagnosis of breast cancer, pleural effusion and death) is presented in
table 2 (Table 2).

Ductal histology represented 88.4%, totalling 38 cases. There was a
predominance of grade 3 in 21 (48.8%) cases. Regarding staging, T2 prevailed,

represented by 13 patients (30.2%), and regarding lymph node characteristics,
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only six (14%) were NO. The clinical and pathological characteristics are shown
in Table 2.

Pleural effusion and the tumour markers investigated were ER, PR, Ki-
67 and Her-2 on the primary tumour (Table 2).

In relation to hormone receptors, eight (80%) patients did not express
ER in the primary tumour and continued the inexpression in metastasis, and
only two (20%) who did not express ER began to express it in MPE. Although
19 (57.6%) remained without expression, 14 (42.4%) who expressed ER in
breast cancer did not express it in metastasis (p = 0.069).

Regarding Her-2 rating, the indeterminate cases (++) were included in
the non-expression group. We observed that a substantial change occurred in
nine cases: 8 patients that expressed Her-2 in breast cancer did not express it
in metastasis, and one patient who did not express it in the primary tumour
expressed it in pleural effusion (p = 0.003) (Table 3).

Among the 43 patients, 36 (84%) died. Regarding the patients with
overexpression of Her-2 in MPE, the average survival time was 2.2 months
(95% CIl = 1.103-3.230), in contrast to patients without overexpression, whose
median survival time was seven months (95% CI = 5.676-9.676) (p = 0.02)
(Figure 1).

The classification of subtypes of breast cancer and pleural effusions,
are shown in table 2 (table 2).

In the study, 24 (55.8%) patients changed their classification from the
primary site compared to the metastatic site. Faced with this change, we found

that 22 (61.1%) patients who were luminal A and luminal B changed their
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classification in metastasis (p = 0.1). We demonstrate the individual
characteristics of this cohort in the supplementary material.

The biochemical parameters of pleural effusion did not show statistically
significant differences against the outcome (death) when analysed with
Levene's Test, which assesses the equivalence between the variances. There
was a loss of data for glucose (15 results), LDH (12 results) and total protein
(16 results).

The mean glucose pleural effusion of patients who progressed to death
(23 patients) was 163 mg/dL and in patients who did not die (five patients) was
115.52 mg/dl (p = 0.47). For the LDH parameter, in patients who progressed to
death (26 patients), the average was 438 U/L and in patients who did not
progress to death (five patients), it was 324.60 U/L (p = 0.55). For total protein,
in patients who progressed to death (23 patients), the average was 4.1 g/dL
and in patients who did not progress to death (four patients), it was 4.20 g/dL (p

= 0.88).

DISCUSSION

The metastatic condition, in particular, pleural metastasis, gives a poor
prognosis for patients, as it reflects short life expectancy depending on the type
and primary tumour stage (Antunes et al., 2003, Shaw and Agarwal, 2004,
Ozyurtkan et al., 2010, Santos et al., 2012).

It is here emphasised that the cohort of patients had a mean interval of
four years between the diagnosis of breast cancer and the occurrence of an

episode of MPE, and as previously discussed (van Galen et al., 2010), minor
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interval primary breast cancer and the occurrence of MPE suggests a poor
prognosis, reflecting a more aggressive disease or treatment failure.

The biochemical parameters in pleural effusion (glucose, LDH and
protein) in our study showed no difference in the prognosis of patients. This is in
agreement with other studies (van Galen et al., 2010); however, it is contrary to
one study (Ozyurtkan et al., 2010), which found differences in biochemical
patterns (lower glucose values, LDH and total protein showed poorer prognosis
of patients regarding three-month survival). The results showed that the
association between pH, glucose and survival time occurred due to an
accumulation of the final products of glycolysis in the pleural space caused by
extensive tumour deposits.

We showed a change in Her-2 expression in nine cases, unlike what
was previously observed (Koo et al., 2010), in which 100% agreement with the
expression of this marker in breast cancer and its metastases was expressed.
The study by Vincent-Salomon et al., (2002) also showed a change/no Her-2
expression after performing preoperative chemotherapy, in which nine of 11
tumours maintained the Her-2 overexpression in metastases and, in the other
two patients, in which the primary tumour had low levels of Her-2 expression,
staining was not observed in the secondary tumour (one lung and one liver
tumour). In the same study, the authors did not identify tumours with Her-2
overexpressing only in metastasis, diverging from this study, which showed
overexpression exclusively in pleural effusion (Vincent-Salomon et al., 2002).
Four cases had a mean survival of 2.2 months, representing patients with a
worse prognosis (p = 0.02), corroborating previous (Rasbridge et al., 1994)

data, in which, after treatment with chemotherapy, there was a modification of
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the Her-2 status (17% overexpressed and 8% did not express). Treatment
cannot be evaluated in our study, due to its retrospective nature.

Although studies (Masood and Bui, 2000, Niehans et al., 1993, Barnes
et al., 1988) have suggested that Her-2 expression remains at the metastatic
site, surveys have shown that there is a change in this expression. We agree
with previous authors (Vincent-Salomon et al., 2002) who have supposed a
transient change in cell metabolism related to treatment, or even cells that
acquire the ability to invade the lymph system and may be biologically different,
including by acquiring vascular invasion capacity and growing far from the site
of origin.

This hypothesis confirmed the importance of performing biopsies on the
metastatic site to target specific therapies according to the new tumour entity.
According to the study Kaufman et al. (2009) proposed a targeted therapy for
patients with advanced breast cancer considering the Her-2 expression in the
metastatic site, and showed that patients with specific targeted therapy survived
longer (Kaufman et al., 2009).

The review of Mustacchi et al. (2015) showed that target specific
therapy for Her-2 overexpression improved survival time in both the early phase
and metastatic breast cancer. However, some patients who responded well to
treatment, relapsed, which could be explained by different molecular
mechanisms that contribute to drug resistance (Nahta et al., 2006, Mustacchi et
al., 2015), which may be related to intratumoural heterogeneity, referring to cell
morphology, proliferation rate, metatastisar ability, drug sensitivity, dependence

signs of growth, tumour initiation, which are recognised as an important
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characteristic of most malignant tumours (Condeelis and Pollard, 2006, Kalluri
and Zeisberg, 2006, Calbo et al., 2011).

We emphasise that metastases can behave independently of the primary
tumour, therefore, despite knowing that the treatment of breast cancer
metastatic focuses on prolonging the progression-free survival and improving
the quality of life, this work show that new targeted therapeutic agents increase
survival in metastatic breast cancer. Where we demonstrated that the Her-2

overexpression in metastatic pleural cancer reflects a worse prognosis.
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Table 1: Immunostaining of the cell.

Variables ER PR

In the cell Nuclear Nuclear

Positivity A least At least
10% 10%

Ki-67
Nuclear
Up to 14%: low;
above 15%: high

proliferation

74

Her-2
Membrane cellular
Degree varies according to the

amount and intensity (0 to 3)



Table 2: Clinical-pathological characteristics of the study.

75

Std.
N Minimum  Maximum Mean
Deviation

Age at diagnosis of breast cancer 43 27 81 53.17 12
Age at diagnosis of pleural effusion 43 28.3 88.8 57.5 12
Age at death 36 28.5 78.7 57.7 11.2
Parameters N (%)

Histological type

Ductal 38 88.4

Lobular 3 7

Other

2 4.7

subtypes

Total 43 100

Degree N (%)

1 1 23

2 9 20.9

3 21 48.8

Missing 12 27.9

Total 43 100

Staging T N (%)

1 6 14

2 13 30.2

3 6 14

4 3 7

Missing 15 34.9

Total 43 100

Staging N N (%)

0 6 14

1 7 16.3

2 6 14
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3 5 11.6

Missing 19 442

Total 43 100
Tumour markers in breast cancer ER (%) PR (%) Ki-67 (%) Her-2 (%)
0 10 (23.3) 12 (27.9) 8 (19) 29 (67.4)

1 33(76.7) 31(72.1) 7(16.7) 14 (32.6)
2 27 (64.3)

Total  43(100) 43 (100)  42(100) 43 (100)

For ER, PR and Her-2, no expression of tumour markers: 0; expression: 1. For Ki-67, 0: non-expression; 1: 14% of the cells; 2:

above 15% of the cells.

Classification of subtypes of breast

N

cancer (%)
1 13 30.2
2 23 53.5

3 1 23

4 6 14
Total 43 100

Applying the classification of subtypes

of breast cancer in the pleural effusion " (%)
1 17 40

2 7 16

3 4 9

4 15 35
Total 43 100

Luminal A (1); Luminal B (2); Her-2 overexpression (3);

Triple-negative (4)



Table 3: Expression of Her-2 on primary lesions and pleural metastases.

HER-2 Effusion Pleural
Non-expression Expression
N (%) N (%)

Breast cancer

7

Unexpressed 28 (96.6) 1(3.4)

Expressed 8 (57.1) 6 (42.9)

p =0.003
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Figure 1: Survival curve of the overexpressed Her-2.
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Abstract

Objective: This study was performed to evaluate the poten-
tial influence of cytological differences between pleural ef-
fusions on the survival of women with metastatic breast can-
cer during 30 months of follow-up. Study Design: A hospital-
based cohort study was performed. Pleural fluid cytology
slides from patients with breast cancer were examined. Cas-
es were grouped according to the pattern of tumor cells
(spheroid and isolated), in order to access their prognostic
value. Results: The study comprised 87 patients. An isolated
cell pattern was associated with higher mortality 30 months
after the pleural effusion when compared to a spheroid pat-
tern (p=0.038). Patients with an isolated cell pattern showed
higher risk of dying than patients with spheroid formations.
The relative risk after adjustment of intervening variables
was 5.336 (95% Cl 1.054-27.020). The presence of a triple-

negative immunohistochemical pattern significantly in-
creased the risk of mortality before 30 months. Conclusion:
Pleural effusion with isolated malignant cells is associated
with worse prognosis after 30 months of follow-up.

© 2014 S. Karger AG, Basel

Introduction
Malignant pleural effusion (MPE) is a common and

debilitating complication of advanced malignant diseas-
es, with significant incidence in patients with lung and

" breast cancer [1-7], and is often associated with poor

prognosis [8-16]. Identification of malignant cells in
pleural fluid suggests primary disease spread and pro-
gression, which leads to a reduced life expectancy of can-
cer patients [17-19]. However, since there are differences
on survival time between some groups of patients [20-
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Color version available online

CRSG

Fig. 1. Isolated neoplastic cells in pleural fluid of a patient with his-
tory of breast cancer. Giemsa stain. Original magnification x500.

Color version available online

Fig. 2. Spheroid formation in pleural effusion of a patient with his-
tory of breast cancer. Giemsa stain. Original magnification x200.

22], identifying the characteristics of each organ-specific
metastatic breast cancer may play a major role in under-
standing this malignancy [1, 23, 24].

Previous studies have reported that differences in sur-
vival time of breast cancer patients are associated with
different morphological patterns, as observed through
cytological pleural effusion analysis [21, 22]. The aim of

Cell Arrangement of Pleural Effusion and
Survival
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this study is to correlate the survival rate of breast cancer
patients with cytological analysis of pleural effusion, seek-
ing results that may help better understand the value of
tumor cell patterns and biomarkers in the natural history
of breast cancer cases.

Methods

Case Selection

A hospital-based historical cohort study was performed at San-
ta Casa de Misericordia de Porto Alegre, a reference hospital in
cancer treatment located in Porto Alegre, Brazil. From a total of 90
patients, there was a loss of 3 cases which were not included in any
statistical analysis because of incomplete clinical information.
Therefore, this study is comprised of 87 female patients who had a
history of breast cancer and showed positive cytology for malig-
nant cells in pleural effusion from 2006 to 2011. They were also
monitored during another year for outcome assessment.

Clinical Data Evaluation

The following clinical and laboratorial variables were consid-
ered: age at diagnosis of breast cancer, cytological diagnosis of
MPE, outcome, histological type of the primary tumor and the im-
munohistochemical expression of tumor markers, as represented
by the panel formed by the estrogen receptor (ER), progesterone
receptor (PR), Ki-67, p53 and c-erb-B2. The survival time range
was defined from the date of the cytological diagnosis of MPE un-
til the end of follow-up in December 2012.

The sources used for setting search variables were medical re-
cords and reports on pathology, cytopathology and immunohisto-
chemistry obtained from the reference laboratory. Since this is a
hospital-based study, all reports from laboratory tests provided by
the institution were issued by two qualified and experienced pro-
fessionals on cytopathology and surgical pathology.

Cytology

After collecting the clinical data, the slides of patients with cy-
tological diagnosis of MPE were retrieved from reference labora-
tories and forwarded for further analysis using light microscopy
with Giemsa and Papanicolaou stain. Slides representing the first
MPE were obtained from the reference institution and examined.
The first screenings and analysis of selected slides were conducted
by a single researcher and further reviewed by two senior patholo-
gists. The results observed by the researcher and the specialists
matched. Each case consisted of four slides prepared using two
different techniques (cytocentrifugation and cell distention) and
two staining procedures (Giemsa and Papanicolaou), in accor-
dance with the reference protocol. All slides were fixed by the same
preparation techniques in the laboratory of the study. Character-
ization of malignant cells was performed according to accentuated
anaplasia, nuclear and nucleolar atypia, and abnormal mitoses.

The slides were separated into two distinct classifications ac-
cording to the predominance of isolated neoplastic cells (fig. 1) or
predominance of a spheroid pattern (fig. 2). Each classification was
deemed predominant when they represented more than 50% of the
slide. Other intermediate types of arrangement, such as clusters,
were also found, though they did not show prevalence in any case.
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Statistical Analysis

Data were tabulated in Microsoft Excel 2007 and analyzed us-
ing the Statistical Package for the Social Sciences, version 18.0
(SPSS Inc., Chicago, IlL, USA). Survival curves were calculated us-
ing Cox regression analysis.

Patients were evaluated using percentage analysis and catego-
rized into two survival time groups: <30 and >30 months. This
categorization allowed the estimation of relative risk (RR) by cal-
culating its x* value. Next, we analyzed how potential intervening
variables could impact the association between cellular pattern of
pleural effusion and mortality in 30 months, using multivariate
logistic regression (backward Wald method). Accordingly, the pri-
mary tumor was verified for the following intervening variables:
triple negative, ER, PR, histological type and c-erb-B2.

Ethical Considerations

This work is in accordance with resolution 466/12 of the Brazil-
ian National Health Council, preserves ethical and legal anonym-
ity and confidentiality of information. It was approved by the Eth-
ics Committee of the Universidade Federal de Ciéncias da Satide
de Porto Alegre and Santa Casa de Misericordia de Porto Alegre.

Results

Clinical, Histological and Immunohistochemical

Variables

Table 1 shows the clinical, histological and immuno-
histochemical variables considered in this study. From a
total of 87 patients with breast cancer and a positive diag-
nosis for MPE that were included in the evaluation, 62
died. Regarding the histological type, 77 of 85 patients
had invasive ductal carcinoma, accounting for 91% of the
sample. Concerning the immunohistochemical markers,
12 patients (17%) showed a triple-negative pattern, since
there was absence of expression of ER, PR and c-erb-B2
(table 1).

Lack of information in the medical records resulted in
sample loss for immunohistochemical markers of the pri-
mary tumor. The available data allowed for evaluation of
71 patients for ER and PR, 66 for Ki-67, 67 for p53, 68 for
c-erb-B2 and 85 for histology (table 1).

The average age of patients by the time of breast can-
cer, pleural effusion and outcome diagnosis did not have
a significant difference in the results. Table 2 shows the
average age during each stage.

Correlation of Cytological and Morphological Analysis

with Survival

Overall average survival was 20.0 months for patients
whose morphological analysis of the pleural fluid was
positive for standard cell spheroid, whereas patients with
free cells showed a median survival of 17.5 months. There
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Table 1. Clinical, histological and immunohistochemical variables

Cytologic evaluation
Spheroid formation 48 (55)
Isolated cells 39 (45)
Total 87 (100)
Outcome
Death 62 (71)
Not death 25(29)
Total 87 (100)
Histologic type of the primary tumor
Ductal 77 (91)
Lobular 8(9)
Total 85 (100)
Tumor marker expression of the primary tumor
ER
Positive 48 (68)
Negative 23(32)
Total 71 (100)
PR
Positive 41 (58)
Negative 30 (42)
Total 71 (100)
c-erb-B2
Positive 22 (32)
Negative 46 (68)
Total 68 (100)
Ki-67
Positive 59 (88)
Negative 8(12)
Total 67 (100)
p53
Positive 30 (45)
Negative 37 (55)
Total 67 (100)
Triple-negative
Positive 12 (17)
Negative 58 (83)
Total 70 (100)

Values are expressed as absolute numbers or the medium, with
percentages in parentheses. Not all patients had their variables
analyzed.

was no significant difference in overall survival between
these two patterns (table 2). Figure 3 shows the survival
curve of the patients.

Cox regression for patient stratification according to
the outcome (table 3) showed a significant difference be-
tween the survival of groups for more than 30 months
after the pleural effusion (p = 0.038). Higher mortality
was observed for patients with an isolated cell pattern,
when compared to those with a spheroid pattern. The risk
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Table 2. Mecan and median age at each event analyzed and survival time after pleural effusion diagnosis

Variables Isolated cells Spheroid formation P
mean £ SD  median mean + SD  median
Age at diagnosis of breast cancer, years 51.4+12.67  49.0 52:2+13:69 51.5 0.79
Age at diagnosis of pleural effusion, years 56.9+12.40  55.0 5571317 57.0 0.65
Age at outcome, years 59.2+12.68 57.0 57.3+£13.79 59.0 0.57
Survival, months 17.5+£23.46 8.0 20.0+24.60 5.8 0.63
Survival percentiles
25 1 1
50 4 4
75 - 16 32
£ Table 3. Stratification of patients according to outcome
1.0 7 Cell pattern %
— Isolated cells = Outcome Cell pattern Total
— Sphersit ICETICH g isolated cells spheroid formation
0.8 $
5 <30 months  34(39) 33 (38) 67 (77)
S >30months  5(6) 15 (17) 20 (23)
_ 06+ Total 39 (45) 48 (55) 87 (100)
©
=
§ Values in parentheses are percentages.
0.4 -
0.2
Table 4. Patients with triple-negative immunohistochemical phe-
notype and outcome
0
(]) lro 2|0 3]0 410 SIO f;0 Triple-negative Death Not death Total
Months
Positive 14 (93) 1(7) 15 (100)
Negative 37 (64) 21 (36) 58 (100)
Total 51 (70) 22 (30) 73 (100)

Fig. 3. Survival curve obtained by Cox regression analysis of pa-
tients with history of breast cancer and neoplastic pleural effusion
in the 2006-2011 cohort, differentiated by cell pattern in cytologi-
cal evaluation.

of dying after 30 months for patients with isolated cells
was 3 times higher than patients with a spheroid pattern
(RR = 3.091, 95% CI = 1.009-9.471). Table 4 shows the
RR of death for patients with isolated cells and a triple-
negative phenotype.

When evaluating the effect of possible intervening
variables, our study showed that the association between
cellular pattern of pleural effusion and survival over 30
months was independent of age and the primary tumor

Cell Arrangement of Pleural Effusion and
Survival

Values in parentheses are percentages.

variables analyzed (triple-negative, ER, PR, c-erb-B2 and
histological type). After the correction of these variables,
the RR of dying after 30 months for patients with isolated
pattern was five times higher than the RR for patients
with spheroid formation (RR = 5.336, 95% CI = 1.054-
27.020, p = 0.043).

In contrast, the presence of a triple-negative immuno-
histochemical pattern stood out as the marker associated
with the worst prognosis. Patients with the presence of
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Table 5. RR of death in patients with isolated cells and triple-negative phenotype

RR  95%CI p
min  max
Death >30 months and isolated cells 3.091 1.009 9.471 0.038
Death >30 months and isolated cells (adjusting for intervening variables) 5336 1.054 27.02  0.043
Death <30 months and triple-negative (adjusting for intervening variables) 7.946 0.975 64.774 0.014

this feature were 7 times more likely to die before 30
months than patients without this phenotype (RR =7.946,
95% CI = 0.975-64.774, p = 0.014). Most patients who
presented with this characteristic died (table 5). Among
these cases, cytologic pattern did not appear to have any
prognostic value.

Discussion

The presence of MPE among patients with breast can-
cer is generally associated with poor prognosis and sur-
vival. However, some features may also have a favorable
influence on prognosis, as they can improve survival time
and assist in the evaluation of these patients. Our results
demonstrated that malignant cell spheroids in pleural flu-
id are associated with a better prognosis after 30 months
of disease when compared to patients presenting isolated
cells. In our study, patients with isolated cells in cytologi-
cal analysis were five times more likely to die within 30
months of the occurrence of MPE compared with pa-
tients who had spheroid formations, with a significant
difference between these groups (p < 0.05).

Some previous studies have discussed the relation be-
tween spheroid formation and increased survival [21, 22].
Dietrich et al. [21] showed a better prognosis due to the
presence of spheroids in pleural fluid, which was also as-
sociated with a low mitotic rate and slight nuclear atypia.
Wiley and von Roenn [22] also reported increased sur-
vival for patients with spheroids (morulae) when com-
pared to the association with other cytological patterns.
Nevertheless, in our study, survival improvement and its
association with spheroids in pleural fluid could not be
confirmed before a period of 30 months. Our patients
with a triple-negative immunohistochemical phenotype
(absence of expression of hormone receptors and HER-2)
in the primary tumor had higher mortality (p < 0.05), in
agreement with the literature [1, 15, 17, 25].

450 Acta Cytologica 2014;58:446-452
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Regarding other immunohistochemical markers, Wi-
ley and von Roenn [22] demonstrated an association be-
tween the spheroids (morulae) and the expression of ER
in the primary tumor. However, in our analysis, we found
no significant difference in survival when markers were
investigated separately or in their association with cellu-
lar patterns in pleural fluid.

Regarding the histological type of the primary tumor,
we found no significant difference between the groups.
We observed that all patients with pleural fluid spheroids
showed invasive ductal carcinoma, which could corrobo-
rate the results of Danner and Gmelich [26], who found
a strong association between cellular clusters and ductal
carcinoma of histological type. Due to the higher preva-
lence of ductal tumors in our study there was lack of sta-
tistical evidence for other histological subtypes, as they
represented only 9% of cases.

Some hypotheses can be considered to explain the for-
mation of spheroids in pleural fluid and its association
with increased life expectancy. Some in vitro studies sug-
gested that certain cell lines from pleural effusion derived
from breast cancer are able to form cellular clusters [27-
29], although there is no evidence that these cells are ca-
pable of forming a true solid mass in pleural fluid, thus it
remains unclear whether these cell aggregates are viable
[29]. Other studies conducted with cells from the prima-
ry tumor evaluated the role of adhesion proteins and
apoptosis pathways in the formation and stabilization of
spheroids, which would make it quiescent and lower the
proliferation rate [30].

In addition to the sampling losses related to the im-
munohistochemical panel, there were also some limita-
tions in obtaining information regarding the specific
staging and treatment conditions of the patients involved
in this study, thus it is not possible to affirm if these ele-
ments had an impact on the cellular morphology of pleu-
ral effusion. However, this study contributes to elucidat-
ing the role of the cellular arrangement in the survival of
patients with neoplastic pleural effusion and encourages

Camillo et al.



further investigation aiming to better define this feature
as a prognostic factor.

In summary, patients with a history of breast cancer
who presented a spheroid cell pattern in cytological anal-
ysis of pleural fluid showed better prognosis after 30
months from the occurrence of pleural effusion com-
pared to patients presenting isolated cells, regardless of
age and variables related to the primary tumor. In con-
trast, standard triple-negative tumor proved to be the
main prognostic factor before this period. Other studies
have discussed the impact of a cytological pattern of pleu-
ral fluid on the survival of patients with breast cancer, but
they did not consider important intervening variables
which may modify the outcome of these patients, such as
the triple-negative phenotype. A demonstration of the
impact of variables on survival time highlights the impor-
tance of elucidating how genetic and molecular features
are related to the formation of spheroids and single cells
in the pleural effusion. It is necessary to clarify if these
cells resemble or differ from the primary tumor, and
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which factors ascertain better prognosis for patients with
spheroid formation after 30 months of pleural effusion
development. Furthermore, investigations based on
transmission electron microscopy will be essential to un-
derstand the cytoarchitecture of spheroids and to de-
scribe the dynamic interactions between the elements of
neoplastic groups of cells.
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ABSTRACT

Although cytological samples may have diverse origins, the technique we describe
applies especially to smears derived from serous effusions. It was called “fishbone™ due
to the shape of distension on slides. First, it is distended on the main axis along the
length of the slide. Then, from this main axis, transversal derivations are extended, at an
angle of approximately 45°. In this technique, given the volume of the neoplasic cells,
they tend to distribute themselves along the smear periphery, resulting in better cell
material disposition, allowing better adherence and, consequently, better visualization

of these cell aggregates of diagnostic interest and importance.

Keywords: Fishbone technique; cytology; diagnosis.

METHOD SUMMARY
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We present an adaptation of Spriggs & Boddington technique (1) of making dry
smears for Romanovsky staining methods. The technique also can be used for
Papanicolaou or HE (hematoxylin eosin) stainings, with quick wet fixation.

In the field of cytology, it must be recognized that the final quality of the smear
is directly dependent on several factors, including the material harvesting, the separation
of the sample of interest and also the experience of who prepare the cell smears (2, 3).

Cytological samples have diverse origins and may be derived from body fluids,
fine needle aspiration procedures, secretions, cavitary lavage and scraping (4).
However, it must be emphasized that the technique we describe here, based on the
experience of our group, is applicable especially to serous effusions.

After harvesting the sample, depending on its kind, is subject to distension. The
material must then be fixed in order to preserve cell morphology (4).

The cell smears technique consists of placing a drop of the biological material to
be analyzed on a slide, followed then by executing the distension of it. The biological
fixation, in this context, is an essential step in the sample processing. It promotes the
preservation of the morphologic and macromolecular characteristics of the cells,
prevents autolysis or bacterial degradation of the biological material, and also facilitates
the staining process, since many stains have grater affinity for the fixed substrate.
Therefore, it is possible to state the proper analysis of a smear depends on the adequate
preservation of biological material (5).

As such, cytological tests and their complexities must be performed
remembering that these procedures are an intrinsic part of patient care, and these test
results are an essential part of the decision making process, due to the impact on

diagnosis and therapeutic choices. In evidence-based cytology, the goal is to devise test
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results that are reproducible, of high quality and clinically relevant (6), with clear
benefits for the patient.

Considering all this, we report an alternative type of cytological distension
adapted by the senior cytopathologist in the Cytopathology service of the Irmandade da
Santa Casa de Misericordia de Porto Alegre (ISCMPA), and performed as routine in
this service, which to our knowledge has not yet been described in the literature.

Called “fishbone” due to the shape of the distension on the slide, the reported
technique starts with the arrival of the biological material derived of effusions to the
Pathology Laboratory, where it is set in a falcon tube, preferably one made of glass, and
with a conical bottom, for sedimentation with the aid of a centrifuge (for 10 minutes at
1100 rpm). After centrifugation the supernatant must be completely disposed of and the
denser material resting at the bottom of the recipient is collected with the use of a
platinum loop, which can store approximately 1 ul of material.

The sample collected by the loop must then be set on the extremity of the slide,
nearest to its frosted end (Figure 1, panel A). After this step, the material must be
distended along the length of the slide (figure 1, panel B). Then, starting from this main
axis, derivations are distended towards the edges of the slide, each at an angle of circa
45° (Figure 1, panels C and D).

With the usage of this technique as a routine in our Cytopathology service, we
have observed that, the greater the volume of the malignant cells, the more they
distribute themselves in the transversal axes’ peripheral extremities on the slide,
resulting in a sufficiently thin smear for a proper cytological analysis of the effusions.
This may be seen in figure 2, which depicts a slide prepared in the Cytology Laboratory
of ISCMPA, using the fishbone technique and high power visualization of a sector of

this slide.
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In summary, one of the greatest advantages of this modality of cytological
smears is due to the volume of the malignant cells. This causes aggregates of isolated or
groups of neoplasic cells fixing themselves to the preparation extremities, resulting in
better adherence and, consequently, better visualization of these cell aggregates of

diagnostic interest and importance.
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Figure 1. Step-by-step schematic representation of the biological material
distension on the slide. (A) Placement of the sample collected with the loop on the
proper end of the slide. (B) Distension of the material along the length of the slide. (C,
D) Extension of transversal derivations at a 45° angle.

v

L

Figure 2. Slide made with the fishbone technique and stained with Giemsa stain.
(A) The slide as seen in its entirety. (B) Photograph of the highlighted sector in (A) at a
power of 200x. Picture taken with a digital camera attached to the light microscope
(model Olympus® DP2-BSW and software DP2-BSW).
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4. CONSIDERAGOES FINAIS

a) Da Tese

Os trabalhos aqui apresentados fazem parte de um grande projeto
intitulado “Estudo da associacdao entre o derrame pleural e o cédncer de
mama”, aprovado pelos Comités de Etica em Pesquisa (CEP) da Universidade
Federal de Ciéncias da Saude de Porto Alegre (UFCSPA), com Parecer N°
254.516/12 e ISCMPA com parecer N° 193.243/12. Desse projeto maior estédo
sendo desenvolvidos trabalhos na modalidade de Iniciacdo Cientifica, uma
dissertacdo de Mestrado, a presente Tese de Doutorado, além de outros
projetos em andamento.

O Servigco de Mastologia do Hospital Santa Rita da ISCMPA é um
centro de referéncia no tratamento de pacientes com cancer de mama, assim
como o servigo de Patologia, na exceléncia do diagnéstico. Essa parceria, para
o desenvolvimento do presente projeto teve inicio em 2010, no servigo de
Patologia, e em 2013 no Servigo de Mastologia, sendo um objetivo comum a
ambos os grupos, além do diagnéstico e tratamento, a investigagdo do quadro
metastatico e seus distintos padrées de agressividade.

O vinculo entre uma instituicdo de ensino (UFCSPA), e um hospital
que acolhe é extremamente promissor. A partir desse acolhimento, nosso
grupo de Pesquisa, propds aprimorar na linha de marcadores tumorais de
diagnéstico e progndstico, o conhecimento sobre fatores envolvidos entre o
processo metastatico e o0 progndstico das pacientes, necessario para

compreender a evolugao e/ou agressividade desta neoplasia.
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Apresentamos como resultados desta pesquisa, o Artigo |,
intitulado “Neoplastic pleural effusion of primary breast cancer: study of cohort’
no qual evidenciamos uma mudanga no padrao imuno-histoquimico da doenga
metastatica quando comparada ao tumor primario e que a super-expressao de
Her-2 na metastase pleural reflete um pior progndstico para as pacientes com
cancer de mama avancado.

O Artigo Il, intitulado “Impact of Cell Arrangement of Pleural Effusion in
Survival of Patients with Breast Cancer”, mostramos que derrame pleural com
células isoladas esta associado a pior prognostico depois de 30 meses de
acompanhamento, e no Artigo lll, intitulado “Fishbone technique: Quality of the
cytological distension with impact on diagnosis.”, descrevemos a metodologia
de distensao citolégica, aperfeicoada pelo Médico Citopatologista Dr. Jodo
Carlos Prolla. Técnica amplamente utilizada na ISCMPA, para distensdo de
liquidos, a qual até entdo, nao foi descrita na literatura (Artigo Ill, pagina 88).

No apéndice 1 desta Tese, apresentamos, parte da descricao
morfolégica do padrdo esferoide, que esta sendo desenvolvida através da
parceria com a professoras Gisele Orlandi Introini, e colaboragao da professora
Marilda da Cruz Fernandes, e da aluna de Iniciacdo Cientifica Naiane Carlesso
Bassani.

No Apéndice 2 exibimos os resultados parciais apresentados em
eventos durante o desenvolvimento deste trabalho de Doutorado, os quais

foram fundamentais na construgao deste conhecimento.
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b) Do periodo de doutoramento

A oportunidade de cursar Doutorado nesta Instituicdo, circundada por
uma esquipe de professores competentes e atuantes nos trés pilares que
estruturam a Universidade: ensino-pesquisa-extensao permitiu-nos envolver

em diversos trabalhos, os quais abaixo descrevemos:

1) No ambito da pesquisa, através dos artigos e apéndices,
apresentamos os resultados deste projeto, e abaixo os projetos aos quais
estamos engajados:

a) Perfil de Pacientes Com Derrame Pleural e Histéria de Céncer de
Mama. Concluido em 2012, com a finalizagao do Mestrado.

b) Analise da Morfologia das Células do Derrame Pleural Neoplasico.
Resultantes deste projeto estdo apresentadas no Artigo Il, através do artigo
intitulado “Impact of Cell Arrangement of Pleural Effusion in Survival of
Patients with Breast Cancer”.

c) Estudo da associagéo entre o derrame pleural e o cancer de mama.
Projeto amplo, o qual oportunizou o desenvolvimento deste trabalho de
doutorado, entre outros.

d) Microscopia eletrénica e criagdo de ilustragées tridimensionais de
células neoplasicas encontradas em derrames pleurais obtidos de pacientes
com historico de cancer de mama. Projeto em andamento, para realizagéo da
descricdo morfologica recorrendo a ilustragdes tridimensionais das células
neoplasicas, através da orientacdo da professora e Co-orientadora Gisele

Orlandi Introini, colaboracdo dos professores Marilda da Cruz Fernandes,
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Claudia Giuliano Bica e Joao Carlos Prolla, e da aluna de Iniciacdo Cientifica
Naiane C. Bassani. Constanto no Apéndice 1.

e) Estudo dos marcadores tumorais no céncer de mama. Em
andamento.

f) O conhecimento de diferentes segmentos da populagdo de Porto
Alegre frente aos fatores de risco para o cadncer de mama. Este projeto
resultou na validagdo transcricional de instrumento de coleta para permitir a
identificacao do conhecimento da populagao frente aos fatores de risco para o
cancer de mama. Trabalho este que foi apresentado como Conclusdo de
Curso desta Instituicao.

g) Céncer de Colo do Utero: Adesdo e Tratamento. Projeto este que
ofereceu subsidio para elaboragdo de um projeto de extensao “Mulheres em

acao”.

Alguns destes projetos foram contemplados com bolsas de Iniciagao

Cientifica e Jovens Talentos para a Ciéncia, desde o ano de 2010 a 2015.

Além de co-orientarmos alunos de Graduagdo em seus Trabalhos de
Conclusdo de Curso, intitulados:

a) Avaliagao do perfil tumoral e dos fatores de risco em pacientes com
cancer de mama e derrame pleural neoplasico (novembro de 2012);

b) Comparagdo de duas técnicas citopatoldgicas: citologia de liquidos
versus “Cell Block” (novembro de 2015), a qual originou um artigo cientifico,

que esta em processo de submissao a revista cientifica;
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c) Caracterizagdo das diferentes patologias que levam ao derrame
pleural: um estudo de coorte (novembro de 2015).

Além da atividade de co-orientagdo, participamos como membro
avaliador de bancas de Trabalho de Conclusédo de Curso, nos anos de 2014 e

2015.

Fomos convidadas a contribuir no Livro Cinema, Etica e Saude, pelos
organizadores: Ana Carolina da Costa Fonseca, Cora Efrom, Isabella Moreira
dos Santos, publicado pela Editora Bestiario (2014), no qual escrevemos trés
capitulos, abaixo descritos:

a) Coma: confrontando o ensino de anatomia humana e
pesquisas. Da autoria de Giovana Tavares dos Santos, Nadia Nara
Tavares dos Santos, Claudia Giuliano Bica.

b) AIDS, preconceito e tratamento em Clube de compras Dallas.
Da autoria de Alana Ranzi, Giovana Tavares dos Santos, Rosicler L.
Brackmann, Claudia G. Bica.

c) O coragdo de Jenin: uma histéria real sobre doagdo de
orgdos para transplante. Da autoria de Giovana Tavares dos Santos e

Claudia G. Bica.

Contribuimos ainda, com capitulo de livro técnico, intitulado Efusdes e
Sistema Respiratério, editado pela ANACITO (Associagcdo Nacional de
Citologia), a ser publicado em margo de 2016. Neste contexto, ainda fomos
convidados para apresentar os resultados do trabalho que investigamos a

morfologia do derrame pleural neoplasico em pacientes com histérico de
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cancer de mama. Apresentado no Il Congresso Brasileiro de Citologia (outubro

de 2015, em Gramado/RS).

De forma a integralizar as etapas que envolveram a execugao do
trabalho que recorre a microscopia eletrbnica de transmissao, tivemos
oportunidade de vivenciar parte da técnica na Unicamp (Campinas/SP), para
ampliar os conhecimentos nas técnicas realizadas por eles. Intercambio este

mediado pela Co-orientadora, professora Dra. Gisele O. Introini.

2) No ambito do ensino, durante o periodo de novembro de 2013 a
setembro de 2014, recebemos a informacdao de aprovagdo em um processo
seletivo, para professor substituto na Universidade Federal do Pampa -
Campus Uruguaiana, na disciplina de Anatomia Humana, atuando na formacéao
académica de alunos de diversos cursos de Graduacao (Educagao Fisica,
Enfermagem, Fisioterapia e Farmacia), por dois semestres. Desta forma,
mostramos o diferencial que este Curso de Pds-Graduacao oferece em nossa
formacao profissional e inser¢ao no mercado de trabalho.

Na Universidade Regional do Noroeste do Estado do Rio Grande do
Sul, UNIJUI, Brasil, contribuimos no curso de Pés-Graduagdo em Oncologia,
como Professor Visitante ministrando disciplinas de: Oncogénese e
Aconselhamento Genético.

Na proépria Instituicdo (UFCSPA) auxiliamos na organizagao de dois
eventos do curso: IX e X Jornadas do Programa de Pdés- Graduagdo em

Patologia, nas edigdes de 2013 e 2015.
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Fomos também convidadas para auxiliar na elaboragédo de um projeto,
para concorrer ao Edital do Pronon (Programa Nacional de Apoio a Atencao
Oncolégica). Este € um programa implantado pelo Ministério da Saude, para
incentivar acdes e servicos desenvolvidos por entidades sem fins lucrativos no
campo da oncologia, desta forma pessoas fisicas e juridicas podem contribuir
com doagdes para projetos deduzindo 1% de Imposto de Renda. O projeto
intitula-se “Aperfeicoamento no diagndstico do cancer”, para angariar recursos
objetivando implementar o servigo de diagnéstico molecular do céncer no
Laboratério de Patologia do Hospital Santa Rita, da Irmandade da Santa Casa

de Misericérdia de Porto Alegre.

3) No éambito da extensdo, mais recentemente, através da
colaboragédo em dois projetos de extensao contemplados no Edital Proext/2016,
intitulados: “Mulheres em agdo”, sob coordenacgao da professora Dra. Claudia
Giuliano Bica, e no projeto “Criacdo de ferramentas pedagdgicas que
promovem a acessibilidade em Biologia Celular e Tecidual recorrendo a
softwares de modelagem e impressdo 3D”, sob coordenagao da professora

Dra. Gisele Orlandi Introini.

4) Prémios e destaques:

a) O trabalho intitulado: Impacto Da Morfologia Celular do Derrame

Pleural na Sobrevida de Pacientes com Cancer de Mama foi destaque de

sessdo na Semana Académica - Modalidade Patologia (2013),
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b) O trabalho “Analise da Morfologia das Células do Derrame Pleural
Neoplasico” foi congratulado com Honra ao Mérito no XII Congresso Sul
Brasileiro de Ginecologia e Obstetricia (2014).

c) O artigo “Impact of Cell Arrangement of Pleural Effusion in Survival of
Patients with Breast Cancer” publicado na revista “Acta Cytologica” teve a
imagem da célula isolada, cedida pelo Prof. Dr. Jodo Carlos Prolla, selecionada

para aparecer com destaque na capa da revista cientifica.
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5. APENDICES
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5.1 Apéndice 1: Microscopia eletrénica e criagdo de ilustragées
tridimensionais de células neoplasicas encontradas em derrames

pleurais obtidos de pacientes com historico de cancer de mama

Colaboracdo em andamento.

Titulo: Microscopia eletronica e criagao de ilustragoes tridimensionais de
células neoplasicas encontradas em derrames pleurais obtidos de

pacientes com histérico de cancer de mama

Autores: Naiane Carlesso Bassani® Giovana Tavares dos Santosb; Jodo Carlos
Prolla®, Rosicler Luzia Brackmannd; Claudia Giuliano Bica®; Marilda da Cruz

Fernandes®; Gisele Orlandi Introini’

a. Bolsista de Iniciagdo Cientifica. Estudante de Biomedicina, na Universidade Federal de Ciéncias da
Saude de Porto Alegre, Porto Alegre, Rio Grande do Sul.

b. Msc. Laboratério de Pesquisa em Patologia, Universidade Federal de Ciéncias da Saude de Porto
Alegre, Porto Alegre, Rio Grande do Sul.

c. PhD. Laboratério de Patologia, Santa Casa de Misericordia de Porto Alegre, Porto Alegre, Rio Grande
do Sul.

d. Msc. Laboratério de Patologia, Santa Casa de Misericérdia de Porto Alegre, Porto Alegre, Rio Grande
do Sul.

e. Dr. Departamento de Ciéncias Basicas da Saude, Pés Graduagdo em Patologia, Universidade Federal
de Ciéncias da Saude de Porto Alegre, Porto Alegre, Rio Grande do Sul.

f. PhD. Departamento de Ciéncias Basicas da Saude, Universidade Federal de Ciéncias da Saude de

Porto Alegre, Porto Alegre, Rio Grande do Sul.
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1. Metodologia do trabalho em andamento

a) Primeiramente ocorreu a captura em Microscopia de Luz (ML) das imagens
a partir de laminas elaboradas para diagnéstico no laboratério de referéncia,
com o emprego da técnica de “espinha de peixe” (Figura 1), recorrendo ao
Programa Image Pro Plus®, das células neoplasicas isoladas e agregadas

submetidas as coloragdes de Giemsa e Papanicolaou;

b) Em um segundo momento, a medida que eram identificados os casos de
interesse, esses eram separados, e entdo a amostra bioldgica, na quantidade
de 0,1 - 0,3 mm?® era inserida em um eppendorf contendo a solugdo tampao
(em glutaraldeido 2,5%, em tampdo cacodilato de so6dio 0,1M, em pH 7,2,
acrescido de sacarose 3% e cloreto de calcio (CaCl?) 5mM, homogeneizado e

armazenado sob temperatura ambiente de 12 a 24h;

c) apdés 19 horas, a amostra foi centrifugada novamente, a 1300rpm por 5
minutos, descartando o sobrenadante, e adicionando ao eppendorf, uma nova
aliquota de tampao. O material foi re-suspendido, homogeneizando. Ficando

neste meio por 20 minutos;

d) O eppendorf foi centrifugado novamente, repetindo o processo, descartando
o sobrenadante e adicionando uma nova aliquota de tamp&o, homogeneizando

a amostra;
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e) Apds a fixagdo, o material foi lavado durante trés horas com tampéo
cacodilato, e pos-fixado em tetroxido de désmio (OsO4) 1% em tampéo

cacodilato de sodio;

f) Posteriormente, ocorreu uma desidratacdo em série crescente de acetona,

finalizando com a inclusdo em EPON 812.

g) Os cortes ultra-finos foram contrastados com acetato de uranila e citrato de
chumbo. Todos os cortes ultra-finos foram observados em um microscopio

eletrénico de transmissao (Zeiss, Leo 906), operando a 60 e 80 kV.

h) As células neoplasicas agregadas (Figura 2) e, posteriormente, as células
neoplasicas isoladas (Figura 3), foram observadas para que suas arquiteturas

fossem descritas:

2. Apresentacao das células neoplasicas através da microscopia de luz:

Figura 1: Imagem, obtida com o uso de estereomicroscopio, de lamina

contendo o material obtido por pungao aspirativa por agulha fina (PAAF),
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disposto em “espinha de peixe”. Técnica adaptada pelo Dr. Jodo Carlos Prolla,

conforme apresentada no artigo Ill desta Tese.

Figura 3: (A-B) Células neoplasicas isoladas (com objetiva de 20x).
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3) Descricio das imagens através da microscopia eletronica de

transmissao (Figura 4).

Legenda: GC = Golgi Complex (Complexo de Golgi), D = Desmosome
(desmossomo), EU = Eucrochromatin (eucromatina), HE = Heterochromatin
(heterocromatina), M= Mitochondrion (mitocondria), N = Nucleus (nucleo), NU =
nucleolus (nucléolo) RER = Rough Endoplasmic Reticulum (reticulo
endoplasmatico rugoso), L= Cells Limits (limites celulares), C = cytoplasm
(citoplasma) e V = Vesicle (vesicula).

Figura 4: Prancha composta por diferentes imagens onde se observa a
organizagao morfolégica das células neoplasicas. (1) Imagem panoramica

de células neoplasicas organizadas em berry-like cluster. (2) Nucleo com
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morfologia atipica exibindo borda irregular. (3) Nucléolo evidente sugerindo
intensa atividade de transcricdo. (4) Presenca de desmossomo, jungao de
ancoragem, que desempenha, juntamente com os filamentos intermediarios,
papel fundamental na manutengcdo da integridade do cluster de células

neoplasicas.

4. Discussao

A neoplasia apresenta crescimento excessivo e desordenado em
relacdo aos perfis metabdlicos e de desenvolvimento das células e tecidos
normais (WILLIS, 2011). Neoplasias possuem caracteristicas morfolégicas
especificas que podem ser visualizadas com maior detalhamento pela
utilizacdo de técnicas, como a microscopia eletronica, possibilitando a
compreensao das diferengcas do arranjo celular das células neoplasicas no
liquido pleural.

Na Figura 4.1, observa-se a organizacdo das células resultando na
formacao de um berry-like cluster. As margens dos nucleos celulares sao
irregulares mostrando profundas indentagbes. Ha a presenca de inumeras
mitocdndrias, organelas responsaveis pelo processo de respiragao celular
(Carvalho e Recco-Pimentel, 2007), sugerindo que esse aglomerado apresenta
elevada atividade metabdlica. As jungdes celulares de ancoragem
(desmossomos) associam-se aos filamentos intermediarios desempenhando
um papel fundamental na manutencéo da integridade estrutural do cluster. Ha
numero consideravel de vesiculas portadoras de material elétron-denso. Essas

podem participar do processo de degradacao celular, que é representado pelo
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envio de elementos do citoplasma aos lisossomos, promovendo a
sobrevivéncia das células neoplasicas (AMARAL, 2010).

Na Figura 4.2, visualizam-se a (a) morfologia atipica do nucleo, (b) as
vesiculas com material elétron-denso, cuja natureza quimica ainda é
desconhecida, (c) as numerosas mitocéndrias e (d) a presenga do Complexo
de Golgi responsavel pelo processamento de proteinas sintetizadas no reticulo
endoplasmatico rugoso.

A Figura 4.3 apresenta o nucleo com seu nucléolo evidente, sugerindo
alta atividade transcricional e conspicuo reticulo endoplasmatico rugoso
demonstrando elevada atividade traducional, modificacdo e transporte de
proteinas. Destaca-se na Figura 4.4, além do nucleo com porgoes
heterocromaticas e eucromaticas, (AMARAL, 2010) a presenca de
desmossomo, uma jungao que promove a adesao intercelular possibilitando o
arranjo em clusters. E importante ressaltar que as células isoladas ainda no
foram investigadas recorrendo-se a TEM.

Algumas etapas do projeto foram desenvolvidas, incluindo captura de
imagens em ML e TEM, possibilitando em breve a criagdo de estruturas
tridimensionais. Os resultados preliminares ainda ndo apresentam a robustez
necessaria para elaboracao de manuscritos, mas exibem potencial para futuras

publicacdes.
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5.2 Apéndice 2: Apresentagoées parciais resultantes do projeto em
estudo.



113

5.2.1 Resumo apresentado ao: 17° World Congress on the Breast
Diseases

Clinical and pathological factors of metastatic breast cancer and
neoplastic pleural effusion which suggest negative impact on survival of
patients with history of breast cancer.

Santos, G.T.'; Camillo, N.D.%; Pinheiro, J.L.%; Prolla, J.C.*; Brackmann, R.>;
Sampaio, P.A.%; Fernandes, R.C.%; Cruz, I.%; Bica, C.G. .

1 — Graduate Program in Pathology — Federal University of Health Sciences of Porto Alegre/RS — Brazil.
2 — Scientific Initiation Scholarship, Medical Student of Federal University of Health Sciences of Porto
Alegre/RS — Brazil.

3 — Medical Biologist Student of Federal University of Health Sciences of Porto Alegre/RS — Brazil.

4 — Cytopathologist, Santa Casa Sisters of Mercy Hospital of Porto Alegre and Hospital Clinics, Porto
Alegre/RS — Brazil.

5 — Pathology Laboratory of Santa Casa Sisters of Mercy Hospital of Porto Alegre/RS — Brazil.

6 — Biogenomic Laboratory of Federal University of Santa Maria/RS — Brazil.

7 — Researcher, Graduate Program in Pathology — Federal University of Health Sciences of Porto
Alegre/RS — Brazil.

ABSTRACT

Introduction: In recent decades, we have observed an increasing incidence of
breast cancer worldwide. In Brazil, the occurrence rate of breast cancer is
estimated at 52,689 new cases in 2012. In the state of Rio Grande do Sul, the
crude incidence rate of primary breast cancer, is 81,97 every 100 000
inhabitants, representing the Brazilian state with the second highest incidence
of breast cancer. This neoplasm is considered a public health problem because
of its high incidence, morbidity and mortality, and the high cost of treatment.
Complications triggered by distant metastases may affect many patients who
have breast cancer. Organs, such as brain, lungs, liver and bones are the main
ones to be likely to develop the disease due to breast cancer metastases.
Lastly, this study aims to identify clinical and pathological factors that affect the
survival of patients with history of breast cancer and pleural effusion neoplastic.

Materials and Methods: A clinical cohort study, in which the exams of patients
who had malignant pleural effusion from 2006 to 2010 were analyzed.
Throughout these exams, there was a search for the history of breast cancer in

medical charts, as well as pathological and cytopathological data related to the
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primary tumor and pleural metastasis. Statistical analyses were done using
SPSS 18.0, carrying out descriptive analyses, survival curves were estimated
by using Kaplan-Meier method and Cox univariate analysis.

Results: Among 145 patients, 87 (60%) were diagnosed as positive for
malignant cells in pleural fluid, 119 presented ductal histology. There was a
worse prognosis in patients with triple-negative phenotype, showing a sharp
decline in the survival curve, and of the 25 patients with triple-negative
phenotype, 20 (80%) died. Following up the sample, it was possible to observe
an average survival of 6 months for patients who have positive cytological
diagnosis for malignant cells in pleural fluid.

Discussion: There was worse prognosis in relation to patients classified as
triple-negative, confirming the literature data, presenting a more aggressive
tumor, a consequent reduction in survival, and higher incidence of metastasis
distant, particularly in visceral organs, such as lung. Studies related to
neoplastic spread of breast cancer present a longer interval free of pleural
metastases as an indicator of worse prognosis, and this reduction may be
associated with poor prognosis factors, such as: site of metastasis and positive
diagnosis of malignant cells in pleural fluid, the expression of c-erbB-2, the
triple-phenotype negative, and ki-67 protein expression.

Conclusions: In our study, we found the triple-negative phenotype
identification in the primary tumor as an unfavorable characteristic to patients,
associated with the cytological diagnosis of neoplastic cells in pleural fluid,
which indicate a worse prognosis, reflecting in reduction of life expectancy.

Keywords: malignant pleural effusion, survival, metastatic breast cancer.
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CLINICAL AND PATHOLOGICAL FACTORS OF METASTATIC BREAST CANCER
AND NEOPLASTIC PLEURAL EFFUSION WHICH SUGGEST NEGATIVE IMPACIT

ON SURVIVAL OF PATIENTS WITH HISTORY OF BREAST CANCER:

4 - Cytopathologist, Santa Casa Sisters of Mercy Hospital of Porto Alegre and Hospital Clinics, Porto Alegre/RS ~ Brazil.
5= Pathnlngy ubomevyol Sama Casa Sisters of Mercy Hospital of Porto Alegre/RS ~ Brazil.

of Santa Maria/RS - Brazil.

7 Hsseaches, Griduale ngmn in Pathology — Federal University of Health Sciences of Porto Alegre/RS — Brazil.

1 - Graduate Program in Pathology — Federal University of Health Sciences of Porto Alegre/RS — Brazil,
2 - Scientific Initiation Scholarship, Medical Student of Federal University of Health Sciences of Porto Alegre/RS — Brazil.
” 3 - Medical Biologist Student of Federal University of Health Sciences of Porto Alegre/RS — Brazil.
UFCSPA
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5.2.2 Resumo apresentado ao: Saldo de Pds-Graduagdo da
UFRGS

Fatores clinicos e anatomopatolégicos que sugerem impacto negativo na
sobrevida de pacientes com céancer de mama e derrame pleural

neoplasico.

Giovana Tavares dos Santos', Natalia Dressler Camillo?, Rosicler Mendes?,

Jodo Carlos Prolla®, Claudia Bica®

1 Ms. Departamento de Pds Graduagdo em Patologia, Universidade Federal de Ciéncias da Saude de Porto Alegre,
Porto Alegre, Rio Grande do Sul.

2 Académica de medicina, Universidade Federal de Ciéncias da Saude de Porto Alegre, Porto Alegre, Rio Grande do
Sul.

3 Ms. Laboratério de Patologia, Santa Casa de Misericérdia de Porto Alegre, Porto Alegre, Rio Grande do Sul

4 PhD. Laboratério de Patologia, Santa Casa de Misericordia de Porto Alegre, Porto Alegre, Rio Grande do Sul.

5 PhD. Departamento de Pés Graduagdo em Patologia, Universidade Federal de Ciéncias da Saude de Porto Alegre,
Porto Alegre, Rio Grande do Sul.

Resumo

Introdugdao: O cancer de mama € uma doenga de grande morbidez e
mortalidade em ambito mundial, e apresenta complicagbes mais graves a partir
das metastases a distancia. O derrame pleural ocorre comumente em
pacientes com cancer de mama, e tém sido associados a maus progndsticos.

Objetivo: Este estudo tem por objetivo, verificar possiveis fatores clinicos e
anatomopatoldgicos, que podem interferir no progndstico de pacientes que
apresentaram quadro de derrame pleural neoplasico e histérico de cancer de
mama. Métodos: Estudo de coorte historica, onde foram avaliados exames e
prontuarios das pacientes com diagnéstico de derrame pleural neoplasico,
entre 2006 a 2010. Buscou-se nos prontuarios médicos o diagndstico prévio de
cancer de mama, dados anatomopatoldgicos e citopatoldégicos em relagdo ao
tumor primario e a metastase pleural. Analises estatisticas foram realizadas no
programa estatistico SPSS Versédo 18.0, realizando analises descritivas, e as
curvas de sobrevida foram calculadas segundo o método de Kaplan-Meier e

analise univariada de Cox.
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Resultados: Das 145 pacientes, 87 (60%) apresentaram diagndstico citolégico
positivo para células neoplasicas no liquido pleural, 119 apresentaram tipo
histolégico ductal. Frente ao quadro de derrame pleural positivo relacionado ao
desfecho (6bito), incluimos 84 pacientes, onde 60 (71%) evoluiram a obito
(p=0,02). Da expressao dos marcadores imuno-histoquimicos, observou-se pior
prognéstico nas pacientes portadoras do fendtipo triplo-negativo no tumor
primario, apresentando uma queda acentuada na curva de sobrevida destas
pacientes; dentre as 25 pacientes portadoras deste fendtipo, 20 (80%)
evoluiram a obito. No acompanhamento da amostra, verificou-se a média de 6
meses para sobrevida das pacientes com diagndstico citologico positivo para
células neoplasicas no liquido pleural. Conclusdes: Neste estudo, identificou-
se como caracteristica desfavoravel as pacientes, a identificacdo do fendtipo
triplo-negativo no tumor primario, associados ao diagndstico citoldégico de
células neoplasicas no liquido pleural, apontando um pior prognéstico,
refletindo na redugao da expectativa de vida.

Palavras-chave: Derrame Pleural Neoplasico, Sobrevida, Cancer de Mama

Metastatico.
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OSPECTIVO DE PACIENTES COM DERRAME
E HISTORIA DE CANCER DE MAMA

Giovana Santos'; Natalia Camillo?, ‘
Jodo Carlos Prolla®; Rosicler Brackmann®;

Claudia Bica'.
1-UFCSPA - PPG - Patologia
2 - UFCSPA - Grad. em Medicina

3 —~ Comp. Hosp. Santa Casa de Porto Alegre/RS - L orio de Patologi
- -
' Introducao o . o
BRI | e - PSS ¢
Altos indices de morbidade e mortalidade % y.':' e °
. = -,
relacionados ao cancer de mama, ocorrem em fungao de . ‘) -

metastases. Apesar dos avangos nesta area, 20 a 30% Elguiioeldisnpopissicans LA Proleic:

das pacientes com tumor primario na mama, terao doenga Tabela 1:

At 3 distanci K ke H /I 2010). O Comparacéo do tempo em meses de intervalo entre os eventos antes
metastatica istancia ( ennecke H. et al, ) Variaveis F (1981) van Galen (2010) Este estudo (2011)
derrame pleural ocorre comumente em pacientes com 1 415 636 204

" & : ’ 2 15.7 93 6
cancer de mama, e tém sido associados a maus 1 - Intervalo de tempo entre o diagnéstico do tumor primério e a metastase pleural
prog nosticos. 2 -Intervalo de tempo entre o diagnéstico da metastase pleural e o 6bito
- Observa-se na curva de Kaplan-Meyer (fig 2), que o
Objetivo ) _ N

——] intervalo médio da metastase ao dbito ocorreu em 6 meses. E
Verificar fatores clinicos e anatomopatolégicos, que a expressao IHQ, sugeriu pior progndstico nas pacientes
possam interferir no prognéstico de pacientes que portadoras do fendtipo triplo-negativo no tumor primario,
apresentaram quadro de derrame pleural neoplasico e apresentando uma queda acentuada na curva de sobrevida

histérioo.de cAticer demamias destas pacientes. Das 25 pacientes triplo-negativo, 20 (80%)

evoluiram a 6bito. | Semedes

mtenal e Métodos §

Estudo de coorte historica. Foram avaliados exames

e prontuarios das pacientes com diagnostico de derrame T T 2oz
, a partir da pleural ao é6bito.

Figura 2: Gréfico de

pleural neoplasico, entre 2006 a 2010. Buscou-se nos

D : Qi
prontuarios médicos o diagnéstico prévio de cancer de S e el
ao desfecho, incluimos 84, onde 60 (71%) evoluiram a 6bito
(p=0,02).

Este estudo vem confirmando pior prognoéstico, a

mama, dados anatomopatoldgicos e citopatolégicos em
relagao ao tumor primario e a metastase pleural. Analises

estatisticas foram realizadas no programa estatistico

SPSS Versao 18.0, realizando analises descritivas, e as Revily i essEagE de. oakiles neopiasias N deeEDS

; 2 leural, entretanto para melhor compreender essa recidiva
curvas de sobrevida foram calculadas segundo o método P P P

: ’ o tumoral, sugere-se estudos mais aprofundados com o
de Kaplan-Meier e andlise univariada de Cox. ! 9 P

intuito de delinear o perfil das pacientes acometidas por

cancer de mama.

Eultados e Conclusao ﬁ:’éncias Bibliograficas
JI— B AR———— |

Dentfe as 145 paCienteS alVO deSte estudo, 90% Van Galen KP, Visser HP, van der Ploeg T, Smorenburg CH. Prognostic factors in patients with breast cancer and

s » malignant pleural effusion. The Breast Journal.16 (6):675-7. Nov-Dec 2010
apresentaram CDI como tumor primario na mama. INSTITUTO NACIONAL DO CANCER. 2010
Pokieser W, Cassik P, Fischer G, Vesely M, Ulrich W, Peters-Engl C. Malignant pleural and pericardial effusion in

Confirmaram-se em 60% das pacientes a presenca de de Ivesh i raset cancer. g 6ctof ks of e peary s, Braest Cancat Ravearch and Trasimees. 632}
an

células neoplasicas no liquido pleural. Koo JS, Jung W, Jeong J. Metastatic breast cancer shows different i i to
metastatic site. Tumori. 96 (3): 424-32. May-Jun 2010.

: giovanat@ufcspa.edu.br
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5.2.3 Resumo apresentado ao: Xl Congresso Sul Brasileiro de
Ginecologia e Obstetricia

Expressao dos marcadores imuno-histoquimicos no derrame pleural

neoplasico em pacientes com histéria de cancer de mama.

Universidade Federal de Ciéncias da Saude de Porto Alegre; Irmandade da

Santa Casa de Misericérdia de Porto Alegre - Porto Alegre - Rio Grande do Sul

Santos, GT; Fardin, GS; Camillo, ND; Pinheiro, JL; Scheide, TV; Thiesen, A;
Perin, Grossmann, R; Brackmann, RL; Cunha, A; Meurer, RT; Stein, T; Prolla,
JC; Bica, CG.

INTRODUCAQ: O céancer de mama é o tumor maligno que mais acomete o
sexo feminino. No Brasil, sdo estimados para 2014, 57.120 novos casos.
Apesar dos avangos no tratamento, de 20 a 30% dos pacientes com cancer de
mama, mesmo em estagio inicial, apresentardo doengca metastatica a distancia.
OBJETIVOS: comparar a expressao imuno-histoquimica do painel de
marcadores tumorais no cancer de mama no derrame pleural neoplasico.
MATERIAIS E METODOS: estudo de coorte histérica, onde foram incluidos
pacientes do sexo feminino com derrame pleural neoplasico e historia de
cancer de mama. Foram realizados testes imuno-histoquimicos a partir do cell
block do derrame pleural neoplasico, ocorridos entre janeiro de 2008 a
dezembro de 2013. As informagdes quanto ao quadro de cancer de mama e
dados anatomopatolégicos e citopatolégicos em relagdo ao tumor primario e a
metastase pleural, foram resgatadas através dos prontuarios meédicos. Analises
estatisticas foram realizadas no programa estatistico SPSS Versdo 18.0.
RESULTADOS E CONCLUSOES: Foram incluidas neste estudo, 39 pacientes
com diagnostico citologico de DPN. As pacientes investigadas apresentaram
idade entre 26 e 85 anos, com média para o diagnostico do cancer de mama
de 54 anos, e a média de sobrevida a partir do diagndstico do derrame pleural
neoplasico foi 4 meses. Dos 39 casos, houve maior prevaléncia do tipo

histolégico ductal invasor, representando 86,5% (32) dos casos. Segundo
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classificagdo molecular do cancer de mama, 9 (23% ) eram do grupo luminal A,
27 (69%) luminal B e/ou luminal Her-2, 1 (3%) triplo-negativo basal, 2 (5%)
triplo-negativo ndo basal. Em contrapartida no derrame pleural, a expresséao foi
respectivamente: 11 (28%) eram luminal A, 9 (23%) luminal B e/ou luminal Her-
2, 11 (28%) Her-2 super-expresso e 8 (21%) triplo-negativo basal. Pode-se
observar a expressdo do grupo Her-2 super-expresso no derrame pleural
neoplasico, o qual ndo havia se apresentado no perfil do tumor primario,
apresentando uma mudanga no perfil de expressdo dos marcadores, sendo
que este mesmo marcador tumoral, conforme a literatura representa pior
prognoéstico. Apesar da melhora no diagnodstico da doenga metastatica e no
entendimento do perfil biolégico, necessita-se um maior aprofundamento nas

pesquisas sobre cancer de mama metastatico.

Area de pertinéncia: Mastologia.
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EXPRESSAO DOS MARCADORES IMUNOHISTOQUIMICOS NO D
PLEURAL NEOPLASICO EM PACIENTES COM HISTORIA DE CAN

Santos GT'; Fardin GS'; Camillo ND*; Pinheiro JL'; Scheide TV'; Thiesen A'; Perin M'; Grossmann R?; Brackmann

RLZ; Cunha A?; Meurer RT'; Stein T'; Prolla JC% Bica CG'.

1: Universidade Federal de Ciéncias da Satide de Porto Alegre (UFCSPA);
2:Imandade da Santa Casa de Misericordia de Porto Alegre (ISCMPA );

Introducao |

O cancer de mama € o tumor maligno gue mais acomete o
sexo feminino. No Brasil, sdo estimados para 2014, 57.120 novos
casos. Apesar dos avangos no tratamento, de 20 a 30% dos
pacientes com cancer de mama. mesmo em estagio inicial,
apresentardo doenca metastatica a distancia.

Comparar a expressdo imunohistoquimica do painel de
marcadores tumorals no cdncer de mama no derrame pleural

neoplasico.
Material e Métodos ™

Estudo de coorte histérica. Incluidos pacientes do sexo
feminino com histdria de cdncer de mama e DPN de 2008a 2013.

Abaixo ao metodologia de processamenta do material:
=

- | -
G - &

Informacées quanto aos quadros clinicos foram resgatadas
através dos prontudrios médicos das pacientes. Andlises
estatisticas realizadas no programa estatistico SPSS Versdo 16.0.

Contato: giovanat@ufcspa.edu.br

Resultados e Concluséao

Incluidas neste estudo, 39 pacientes com diagnostico citologico
de DPMN. As pacientes apresentaram idade entre 26 e 85 anos ( M= 54
anos), e a média de sobrevida a partir do diagndstico do derrame
pleural neoplasico foi 4 meses.

Houve prevaléncia histologica do carcinoma ductal invasor.
representando 86,5% (32) dos casos.

Varidveis Ca de mama (%) DPN (%
Tuminal A 9(23) 1 (28)
Luminal B/ luminal Her 27 (89) 9 (23)
Her superexpresso 1(3) 11(28)
Triplo-negativo basal 0(0) 81(21)
Triplo-negativonéio basal 2(5) a(0)

Pode-se observar a expressio do grupo Her-2 superexpresso
no DPN, o qual ndo havia se apresentado no perfil do tumor primaria,
apresentando uma mudanca no perfil de expressdo dos marcadores,
sendo que este mesmo marcador tumoral, conforme a literatura
representa pior prognostico.

Apesar da melhora no diagndstico da doenca metastatica e no
entendimento do peril biologico, necessita-se um
maior  aprofundamento nas pesquisas sobre céncer de mama
metastatico.

UFCSPA
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5.2.4 Resumo apresentado ao: Xll Congresso Sul Brasileiro de
Ginecologia e Obstetricia

PADRAO CITOLOGICO NO DERRAME PLEURAL NEOPLASICO E
SOBREVIDA DE PACIENTES COM CANCER DE MAMA

Universidade Federal de Ciéncias da Saude de Porto Alegre
Santa Casa de Misericérdia de Porto Alegre — Porto Alegre/Rio Grande do Sul

Autores: Camillo ND; Santos GT; Pinheiro JL; Perin M; Thiesen AP; Grossmann

R; Andreoli D; Prolla JC; Brackmann RL; Cruz IBM; Bica CG.

INTRODUCAO: o derrame pleural neoplésico € uma ocorréncia comum no
curso do cancer de mama e tem sido associado a um pior prognéstico. No
entanto, alguns grupos de pacientes apresentaram diferengas significativas na
estimativa do tempo de sobrevida. Na analise do liquido pleural, foi possivel
identificar duas caracteristicas celulares predominantes — formacgdes esferoides
e células isoladas. No entanto, questiona-se o quanto estas diferencas
morfolégicas apresentam significado na pratica clinica. OBJETIVO: Este estudo
foi desenvolvido para avaliar a potencial influéncia das diferencgas citolégicas do
derrame pleural na sobrevida de mulheres com cancer de mama metastatico,
durante 30 meses de acompanhamento. MATERIAL E METODOS: coorte
observacional de base hospitalar. As laminas do liquido pleural das pacientes
foram submetidas a analise citoldgica por microscopia optica de luz e foram
classificadas em dois grupos - formacdes esferoides e células isoladas - para
posterior andlise de sobrevida. RESULTADOS E CONCLUSAOQ: 87 pacientes
foram incluidos no estudo. A maior mortalidade foi associada ao padrao celular
isolado 30 meses apos o derrame pleural (p = 0,038). Pacientes com este
padrdo apresentaram maior risco de morrer do que 0s pacientes com
formacdes esferoides. O risco relativo apés o ajuste para variaveis

intervenientes foi RR = 5,336 (IC 95 % = 1.054-27,020). A presencga de padrao

imuno-histoquimico triplo-negativo aumentou significativamente o risco de
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mortalidade antes de 30 meses. A formagdo citoldégica no liquido pleural
associa-se a uma diferenga na sobrevida destas pacientes, uma vez que

células isoladas indicam um pior progndstico apdés 30 meses de derrame

pleural.

Area de pertinéncia: Mastologia
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PADRAO CITOLOGICO NO DERRAME PLEURAL NEOPLASICO E SOBR ‘ it
DE PACIENTES COM CANCER DE MAMA ~ UFCSPA

T
AR

Camillo ND'; Santos GT'; Fardin GS'; Pinheiro JL'; Perin M'; Thiesen AP'; Grossmann RZ; Andreoli D'; Prolla JCZ;
Brackmann RLZ; Cruz IBM?; Bica CG'.
1: Universidade Federal de Ciéncias da Saide de Porto Alegre (UFCSPA);
2 : Irmandade da Santa Casa de Misericérdia de Porto Alegre (ISCMPA );
3: Universidade Federal de Santa Maria (UFSM)

Introducao _

O DPN (derrame pleural neopldsico) ocorre comumente no curso
do cancer de mama e tem sido associado a pior progndstico. Alguns
grupos de padentes apresentaram diferencas significativas na estimativa
da sobrevida. Na andlise do DPN, foi possivel identificar duas
caracteristicas celulares predominantes — formacdes esfercides e células
isoladas. No entanto, questionase o quanto estas diferencas
morfoldgicas apresentamsignificado na pratica clinica.

Avaliar a potencial influéncia das diferencas citolégicas do

derrame pleural na sobrevida de mulheres com cancer de mama

Material e Metodos

Coorte observacional de base hospitalar. As laminas do

metastatico.

liquido pleural das pacientes foram submetidas a analise citoldgica
por microscopia de luz e foram classificadas em dois grupos -
formacdes esferoides e células isoladas - para posterior andlise de
sobrevida.

Analises estatisticas realizadas no programa estatistico
SPSS Versdo 16.0.

Contato: natalia.camillo@hotmail.com

Resultados e Conclusaol

Foram induidas neste estudo, 87 pacientes. A maior
mortalidade foi assodada ao padrao celular isolado 30 meses apds 0
derrame pleural (p = 0,038). Pacientes com este padrdo apresentaram
maior risco de morrer do que os pacientes com formacbes esferoides.
O risco relativo apds o ajuste para varidveis intervenientes foi RR =
5336 (IC 95 % = 1.054-27,020). A presenca de padrao
imunoistoquimico triplo-negativo aumentou significativamente o risco
de mortalidade antes de 30 meses.

A formacdo citoldgica no liquido pleural associase a uma
diferenca na sobrevida destas padentes, uma vez que células isoladas
indicam um pior progndstico apas 30 meses de derrame pleural.
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5.2.6 Resumo apresentado ao: Goiania Breast Cancer
Symposium

Malignant pleural effusion: distinct morphological patterns associated with
metastatic breast cancer patients’ survival.

José L. Pedrini', Giovana T. dos Santos?, Natalia D. Camillo?, Tales Vicente Scheide?, Jodo C
Prolla®, Rosicler L Brackmann®, Ivana B. M.*, Claudia G. Bica®.

1 Grupo Hospitalar Conceicao

2 Universidade Federal de Ciéncias da Saude de Porto Alegre

3 Santa Casa de Misericérdia de Porto Alegre — Porto Alegre/Rio Grande do Sul
4 Universidade Federal de Santa Maria

OBJECTIVE: To evaluate morphological differences of malignant pleural
effusion comparing the survival of women with metastatic breast cancer for a 30
month follow-up. METHODOLOGY: It is an observational cohort hospital
database. Cytological slides of pleural effusion were evaluated by light
microscopy after this analysis was possible to classify according to the
characteristics of this fluid into two distinct groups, namely: predominantly
spheroids formations and predominantly single cells. RESULTS: 87 patients
were included in the survey. It was observed that the group represented by cells
with isolated cell pattern had higher mortality 30 months after the pleural
effusion (p = 0.038), and patients with this respective pattern had higher risk of
death compared to the group with spheroid formations. The relative risk after
adjustment for intervening variables was RR = 5.336 (95% Cl = 1054 to
27.020). Due to the immunohistochemical profile of breast cancer, tumors with
triple-negative phenotype showed significant increase of the mortality risk
before 30 months. CONCLUSION: The life expectancy of patients varies by the
distinct morphological patterns, the pattern of isolated cells represents a worse
prognosis and clinical outcome after 30 months of diagnosis of pleural effusion.

KEYWORDS: metastatic breast cancer, malignant pleural effusion, prognosis
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MALIGNANT PLEURAL EFFUSION:

MORPHOLOGICAL PATTERNS ASSOCIATED WITH;
METASTATIC METASTATIC BREAST CANCER PATIENTS?

UFCSPA

Universidade federal de Ciéncias da saode
de Porto Alegre

SURVIVAL.

José L. Pedrini, Giovana T. dos Santos?, Natalia D. Camillo?, Tales V.Scheide?, Jodo

Carlos Prolla%, Rosicler L. Brackmann?, lvana B. M.5, Claudia G. Bica®.

1 — Mastologist, Researcher - UFCSPA

2 — Graduate Program in Pathology — UFCSPA.

3 — Medical Student - UFCSPA

4 — Pathology Laboratory - ISCMPA

5 — Biogenomic Laboratory - UFSM

6 — Researcher, Graduate Program in Pathology — UFCSPA

To evaluate morphological differences
of malignant pleural effusion comparing
the survival of women with metastatic

breast cancer for a 30 month follow-up.

Methodology

It is an observational cohort hospital
database. Cytological slides of pleural
effusion were evaluated by light
microscopy after this analysis was
possible to classify according to the
characteristics of this fluid into two
distinct groups, namely: predominantly
spheroids formations and predominantly
single cells.

Figure 1: Cytological smear

Contact: jose.pedrini@hotmail.com

Results and Conclusion’

87 patients were included in the survey. It
was observed that the group represented
by cells with isolated cell pattern had higher
mortality 30 months after the pleural
effusion (p = 0.038), and patients with this
respective pattern had higher risk of death
compared to the group with spheroid

formations.

Figure 2: Malignant cells in pleural fluid spheroids and isolated. 400x.

CONCLUSION: The life expectancy of
patients varies by  the distinct
morphological patterns, the pattern of
isolated cells represents a worse prognosis
and clinical outcome after 30 months of

diagnosis of pleural effusion.
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6. ANEXOS
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6.1 Anexo 1: Parecer do Comité de Etica em Pesquisa da ISCMPA
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IRMANDADE DA SANTA CASA
DE MISERICORDIA DE PORTO € Qgrasy orme
ALEGRE - ISCMPA

PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titule da Pesquisa: Estuds d3 aseaciagdo antra o darrams plaural & o cdncar de mama.
Pesquisador: Claudia Giuliana Bica

Area Tematica;

Versao: 2

CAAE: 06624712.000005335

Instituicdoc Proponente: mandadse da Sania Casa da Misaricordis ds Porio Alsgra - ISCMPA
Patrocinador Principal: Univarsidads Fedaralda Cigéncias da Saudsa da Parto Alagra

DADOS DD PARECER

Mumerc do Parecer: 183,243
Data da Relatoria: 2007/2013

Apresentagic do Projeto:
Estuda da coarta, para apraximadamanta 50 mulharas, no pariada da marpo da 20138 marga da 2017, cam
sxama para diagnastica de darama pleural neoplasico realizado no Labaoratario de Patologia da ISCMPA,

om diagnastico pravio da cancar de mama a com acompanhamanto da sabravida pak parioda da 5 anos.

Objetive da Pesguisa.
Tragarum parfil d8 pacientas faminings com cancar de mama metssiatico 8 damama plaural matastatico e
saus raspactivos marcadoras da necos [ axprasedo | marfologia, a fim de associar o parfilda darrama plaural

maligno ao cancar da mama, aprimaranda assim maiar canhacimanio dasta naoplasia.

Ayaliagdc dos Riscos e Beneficios:
Sobra 0% riscos! possibilidads da risco na momanta da calhaita da sangue, partinanta a asta procadimanta.
Para abtengia da amostra do darrama plaural ndo havara risca pais j& foi obtido am momanta antariar.

Sobre os banaficios: maiorcanhacimanio a raspaito da naoplasia.

Comentarios 8 Consideragtes scbre a Pesguisa:

Sabra os criténos da inclussa: paciantas provaniantas do Hospital Santa Rita - ISCMPA, do saxa famining,
mm diagnastico de darrama plaural neoplasica, com cancar da mama, no parodo da jangira/2013 a
ulhoi2013.

Enderego: R. Prof® Annes Dias 285 Hoep.Dom Vicente Scharar

Bailrro: & andar- Centro CEP: an 020-080

UF: RS Municipla: PORTO ALEGRE

Telefone: 5132-1485 Fax: 5132-1485 E-mail: cep@santacasatche.br
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IRMANDADE DA SANTA CASA
DE MISERICORDIA DE PORTO € Qgrasy orme
ALEGRE - ISCMPA

PARECER CONSUBSTANCIADO DO CEP

Sobra of critdnos da axclusdo: paciantas da saxa masculing, do saxa famining como masmo quadra clinica

maEE coam tumar primano am outra localizagio, gua ndo axclusivamanta na mama.

Consideragoes sobre os Termos de apresentagaoc cbrigatoria;

Ja refaridos am parecar amitido anteriormanta.

Recomendagoes:

f8o aphcaval.

Conclusées cu Pendéncias e Lista de InadequagGes:

Faram adegquadas a5 saguintes siluagias:

Foram adequadas a5 saguintes siluagias:

- Cronograma! para iniclo das atividadas em margo) 2013,

-Moma do projato para "Estudo da associagio antra o darrama plaural @ o cancar da mama”, nos saguintas

drcumantes: "Falha da rosto pars pesguiss amvolvendo sames humanos™ a na Plaaforma Brasil

Situagdc do Parecer:
Aprovada

Mecessita Apreciagao da COMEP:

=l

Consideragoes Finais a criteric do CEP:

Apds reavaliagdo do pratocolo acima dascrito, o prasanta comité n3a ancontrou abicas quanta aa

desanvolvimanto do astudao em nossa Instiluigio a podara sar iniciado a partir da data daste paracar.

Obe.: 1 -0 pasguisadar raspansaval dava ancaminhar 2 asta CEP, Ralatanos da Andamanta dos Prajatas
dasanvalvidos na ISCMPA. Ralatdrios Parcizis (pasquisas com duragdo supariar 8 § masas), Ralatarios
Fingis {80 t&rmino da pesquisa) & os Resultados Obtidos (cdpia da publicagdo).

2 - Para o inicia da projato da pasguiss, g invastigador dawara sprasantar a chefis do earvigo (ondsa sara

raalizada a pesquisa), o Pamscar Consubstanciado de aprovacdo do pratocalo pak Comité de Etica.

Endarago: R. Prof® Annes Dias 285 Hosp.Dom Vicente Scharar

Bairre: & andar- Centro CEP: o) 020-0%0

UF: RS Municiplo: PORTO ALEGRE

Telefone: 5132-1485 Fax: 5132-1485 E-mail: cep@santacasatohe br
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6.2 Anexo 2: Parecer do Comité de Etica em Pesquisa da UFCSPA
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UNIVERSIDADE FEDERAL DE
CIENCIAS DA SAUDE DE Samg""’
PORTO ALEGRE asl

PARECER CONSUBSTANCIADO DO CEP
Elaborado pela Instituigao Coparticipante

DADOS DO PROJETO DE PESQUISA

Titule da Pesquisa: Etudo da sesaciagdo antra o darrama plaural @ o cansar da mama.
Pesgquisador: Claudia Giulianz Bica

Area Tematica:

Versgo: 3

CAAE: (B624712.000005335

Instituigdc Proponente: rmandade da Sants Casa ds Misancordia de Porta Alagra - ISCMPA
Patrocinader Principal: Univarsidads Fedaralde Cidncias da Sauda da Porto Alagra

DADOS DO PARECER

Mumerc do Parecer: H52.518
Data da Relatoria: 18/04/2013

Apresentagdo do Projeto:
Estuda de& coora, para aproximadamanta 50 mulharas, no pariodo da marga da 2013 amargoda 2017, cam
aama para diagnastico da darrama plaural naoplasico raalizado no Labaratdria da Patologia da ISCMPA,

om diagnastico prévio da cancarda mama a8 com acompanhamanto da sohravida palo pariado da § anas.

Objetivo da Pesquisa:
Tragar um pearfil da paciantas famininas com cdncar da mama metastatico e darama plaural matastatico &
s8us raspactivos marcadoras da riscos | axprassda / morfologia, 8 fim da associar o parfil de darama plaural

maligno 80 caéncar da mama, aprimarands aesim maior conhacimanio dasta nacplasia.

Avaliagao des Riscos e Beneficios:
Sobra os riscos: possibilidade da risco no momanic da colthaita de sanguse, partinanta a este procadimanto.
Para chtangdo da amastra do darama plaural ndo havara rigco pois ja falabtido am momanto antariar.

Sobra os banaficios: malarconhacimanto a respaito da nacplasia.

Enderago: Rua Sarmento Lefte 245

Bairro: CEP: @0.050-170

UF: R& Municipio: FORTO ALEGRE

Talefona: [H131303 -BA04 E-mall: cep@ufcspa.adu.br
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134

1.3 Anexo 3: Normas da Revista Cientifica Biomarkers
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Biomarkers
Instructions for Authors

About the Journal
Aims and Scope
Editor-in-Chief

Manuscript Submission

Manuscript Preparation

File preparation and types

Title Page

Abstract

Main Text

Acknowledgements and Declaration of Interest statement
References

Tables

lllustrations

Notes on Style

Editorial Policies
Authorship

Submission

Peer Review

Ethics and Consent
Copyright and Permissions
Declaration of Interest

NIH and Public Access Policy

Additional Information
Proofs

Reprints

Colour figure charges
Contact the Publisher

About the Journal
Aims and Scope

The journal Biomarkers brings together all aspects of the rapidly growing field of biomarker research,
encompassing their various uses and applications in one essential source. The journal has enlarged its
scope to include the expanding area of biomarkers of disease and now intends to include evidence-based
pharmacodynamic markers. Biomarkers, now more than ever, provides a vital forum for the exchange of
ideas and techniques in all areas of biomarker research. High quality papers in four main areas are
accepted and manuscripts describing novel biomarkers and their subsequent validation are especially
encouraged: Biomarkers of disease: covering measurement of endogenous substances or parameters
indicative of a disease process and the use of pharmacodynamic and genetic markers in evidence-based
laboratory medicine and treatment (markers of efficacy);

Biomarkers of exposure: covering detection and measurement of internal exposure to drugs and other
chemicals; Biomarkers of response: including measures of endogenous substances or parameters
indicative of pathological or biochemical changes both toxicodynamic and pharmacodynamic, resulting
from exposure to drugs and other chemicals;

Biomarkers of susceptibility: including genetic factors which alter susceptibility to drugs and other
chemicals. Manuscripts can describe biomarkers measured in humans or other animals in vivo or in vitro.
Biomarkers will consider publishing negative data from studies of biomarkers of susceptibility in human
populations. The emphasis will be on demonstrating relationships between markers and effects rather than
methodological papers unless they describe novel techniques.

Editor-in-Chief
Alan Paine Emeritus Professor of Toxicology University of London London England, UK

Manuscript Submission

All submissions should be made online at Biomarkers’ ScholarOne Manuscripts site. New users should
first create an account. Once a user is logged onto the site, submissions should be made via the Author
Centre. If you experience any problems with your submission or with the site, please contact ScholarOne
support through the ,get help now" link.
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All submissions to the journal must include full disclosure of all relationships that could be viewed as
presenting a potential conflict of interest. If there are no conflicts of interest, authors should state that there
are none. This must be stated at the point of submission (within the manuscript, after the main text under a
subheading "Declaration of interest", and, where available within the appropriate field on the journal's
ScholarOne Manuscripts site).

Please see our full Declaration of Interest Policy for further information.

Manuscript Preparation
File preparation and types

Manuscripts are preferred in Microsoft Word format (.doc files). Documents must be double-spaced, with
margins of one inch on all sides. Tables and figures should not appear in the main text, but should be
submitted as separate digital files and designated with the appropriate file type on ScholarOne

Manuscripts. References should be given in Harvard style (see References section for example).
Manuscripts should be compiled in the following order: title page; abstract; main text; acknowledgements;
appendices (as appropriate); references; tables with captions (on separate pages); figures; figure captions
(as a list).

Biomarkers publishes the following manuscript types:
- Original papers
- Reviews
- Technical briefs
- Letters to the Editor

Title Page

A title page should be provided comprising the manuscript title plus the full names and affiliations
of all authors involved in the preparation of the manuscript. One author should be clearly designated as the
corresponding author and full contact information, including phone number and email address, provided for
this person. Three to six key terms that are not in the title should also be included on the title page. The
keywords will assist indexers in cross indexing your article.

Abstract

All original articles and reviews should start with an abstract of 100 or fewer words, summarising
the central core of knowledge that is the focus of the paper. The recommended format is as a structured
abstract, with the following headings for an original article: context, objective, materials and methods,
results, discussion and conclusion. For a review article, it should be structured as follows: context,
objective, methods (including data sources, study selection and data extraction), results and conclusion. It
should be written in an informative style permitting its use, without revision, by abstracting services, give
essential details of research findings without further reference to the text, and avoid generalisations and
nonessential information.

Main Text

Original articles The body of the article should include the following sections: introduction;
methods; results; discussion; conclusions.

Introduction: This section should state the relevance and background to the study, and its
rationale and purpose.

Methods: This section should include only information that was available at the time the plan or
protocol for the study was being written. You should describe your selection of the observational or
experimental participants, identify the methods, apparatus and procedures in sufficient detail to allow
others to reproduce the results, and describe statistical methods with enough detail to enable a
knowledgeable reader with access to the original data to verify the reported results. Biomarkers requires
that studies involving humans, both volunteers and patients, or animals be approved by an institutional
review board, in accordance with approved published guidelines, prior to actually performing the research
and publishing the data. Details including clinical trial registration number must be provided in the methods
section if research includes studies conducted on human volunteers.

Results: Present your results in logical sequence in the text, tables, and illustrations.

Discussion: This should include implications of the findings and their limitations, with reference to
all other relevant studies and the possibilities these suggest for future research.

Conclusions: This must summarise the main paper. Ensure that extrapolations are reasonable
and that conclusions are justified by the data presented, and indicate if the study design can be
generalised to a broader study population.

Reviews
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The body of a review article should be a comprehensive, scholarly evidence-based review of the
literature, accompanied by critical analysis and leading to reasonable conclusions. Wherever appropriate
details of the literature search methodology should be provided, i.e. the databases searched (normally
Medline and at least one or two other databases), the search terms and inclusive dates, and any selectivity
criteria imposed. Wherever possible, use primary resources, avoiding “Data on File”, “Poster” or other
unpublished references.

Technical briefs describe the development of a novel method or an improvement or noteworthy
modification of an already existing technique or platform used in biomarker research. They should not be
subdivided into titled sections but written in a continuous style. Technical briefs should not exceed 2500
words (including references as well as figure and table legends) and contain no more than three display
elements (figures and tables).

Acknowledgements and Declaration of Interest sections

Acknowledgements and Declaration of interest sections are different, and each has a specific purpose.
The Acknowledgements section details special thanks, personal assistance, and dedications.
Contributions from individuals who do not qualify for authorship should also be acknowledged here.

Declarations of interest, however, refer to statements of financial support and/or statements of potential
conflict of interest. Within this section also belongs disclosure of scientific writing assistance (use of an
agency or agency/ freelance writer), grant support and numbers, and statements of employment, if
applicable. For a more detailed list of points to include, please see “Declaration of Interest section” below.

Acknowledgements section

Any acknowledgements authors wish to make should be included in a separate headed section at the end
of the manuscript preceding any appendices, and before the references section. Please do not incorporate
acknowledgements into notes or biographical notes.

Declaration of Interest section

All declarations of interest must be outlined under the subheading ,Declaration of interest". If authors have
no declarations of interest to report, this must be explicitly stated. The suggested, but not mandatory,
wording in such an instance is: The authors report no declarations of interest. When submitting a paper via
ScholarOne Manuscripts, the ,Declaration of interest" field is compulsory (authors must either state the
disclosures or report that there are none). If this section is left empty authors will not be able to progress
with the submission.

Please note: for NIH/Wellcome-funded papers, the grant number(s) must be included in the Declaration of
Interest statement. For more information regarding DOI and NIH policy, please refer to our Author
Resources page here .

References

References should be given in the Harvard style. Citation in the text is by author and date (Smith, 2001).
The list of references appears alphabetically by primary author"s last name. Examples:

Journal: lyengar BS, Dorr RT, Remers WA. (2004). Chemical basis for the biological activity of Imexon and
related Cyanaziridines. J Med Chem 47:218-23.

Book: Vyas SP, Khar RK. (2001). Targeted and controlled drug delivery. New Delhi, India: CBS Publisher
and Distributor.

Contribution to a Book: Chandrasekaran SK, Benson H, Urquhart J. (1978). Methods to achieve controlled
drug delivery: The biomedical engineering approach. In: Robinson JR, editor. Sustained and Controlled
Release Drug Delivery Systems. New York: Marcel Dekker, 557-93.

Electronic Resources: Lin A-S, Shibano M, Nakagawa-Goto K, Tokuda H, ltokawa H, Morris-Natschke, SL,
Lee K-H. (2007). Cancer Preventive Agents. 7. Antitumor-Promoting Effects of Seven Active
Flavonolignans from Milk Thistle (Silybum marianum) on Epstein-Barr Virus Activation. Pharm Biol [Online]
Available at:

http://www.informapharmascience.com/doi/abs/10.1080/13880200701585592. Accessed on 12 April 2009.

Periodical abbreviations should follow the style given by Index Medicus.

Tables
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Tables should be used only when they can present information more efficiently than running text. Care
should be taken to avoid any arrangement that unduly increases the depth of a table, and the column
heads should be made as brief as possible, using abbreviations liberally. Lines of data should not be
numbered nor run numbers given unless those numbers are needed for reference in the text. Columns
should not contain only one or two entries, nor should the same entry be repeated numerous times
consecutively. Tables should be grouped at the end of the manuscript on separate pages.

Illustrations

lllustrations (line drawings, halftones, photos, photomicrographs, etc.) should be submitted as digital files
for highest quality reproduction and should follow these guidelines:

- 300 dpi or higher

- Sized to fit on journal page

- EPS, JPG, TIFF, or PSD format only

- Submitted as separate files, not embedded in the text

- Legends or captions for figures should be listed on a separate page, double spaced

For information on submitting animations, movie files and sound files or any additional information
including indexes and calendars please click here.

Colour figure charges are: US$500 per article, a 15% service fee will be applied by Rightslink.
Notes on Style

General Style

Authors are asked to take into account the diverse audience of the journal. Please avoid the use of terms
that might be meaningful only to a local or national audience, or provide a clear explanation where this is
unavoidable. However, papers that reflect the particularities of a social and cultural system are acceptable.
Some specific points on style follow:

1. Authors should write in clear, concise UK English. Language and grammar should be
consistent with Fowler's English Usage; spelling and meaning of words should conform to Webster's
Dictionary. If English is not your native language please ensure the manuscript has been reviewed by a
native speaker. Please note: extensive rewriting of the text will not be undertaken by the editorial staff.

2. Latin terminology, including microbiological and species nomenclature, should be italicised.

3. Use standard convention for human and animal genes and proteins: italics for genes and
regular font for proteins, and upper case for human products and lower case for animal products.

4. “US” is preferred to “American”, “USA” to “United States”, and “UK” to “United Kingdom”.

5. Double quotation marks rather than single are used unless the “quotation is ,within“ another”.

6. Punctuation of common abbreviations should adhere to the following conventions: “e.g.”; “i.e.”;
“cf.”. Note that such abbreviations should not generally be followed by a comma or a (double) point/period.

7. Upper case characters in headings and references should be used sparingly, e.g. only the first
word of paper titles, subheadings and any proper nouns begin upper case; similarly for the titles of papers
from journals in the references and elsewhere.

8. Apostrophes should be used sparingly. Thus, decades should be referred to as follows: “The
1980s [not the 1980"s] saw ...". Possessives associated with acronyms (e.g. APU), should be written as
follows: “The APU"s findings that ...” but note that the plural is “APUs”.

9. All acronyms for national agencies, examinations, etc., should be spelled out the first time they
are introduced in text or references. Thereafter the acronym can be used if appropriate, e.g. “The work of
the Assessment of Performance Unit (APU) in the early 1980s ...” and subsequently, “The APU studies of
achievement ...”, in a reference “(Department of Education and Science [DES] 1989a)”.

10. Brief biographical details of significant national figures should be outlined in the text unless it
is quite clear that the person concerned would be known internationally. Some suggested editorial
comments in a typical text are indicated in the following with square brackets: “From the time of H. E.
Armstrong [in the 19th century] to the curriculum development work associated with the Nuffield
Foundation [in the 1960s], there has been a shift from constructivism to heurism in the design of [British]
science courses’.

11. The preferred local (national) usage for ethnic and other minorities should be used in all
papers. For the USA, “African-American”, “Hispanic” and “Native American” are used, e.g. “The African-
American presidential candidate, Jesse Jackson ...”; for the UK, “Afro-Caribbean” (not “West Indian”), etc.

12. Material to be emphasised by italicisation in the printed version should be italicised in the
typescript rather than underlined. Please use such emphasis sparingly.

13. Numbers in text should take the following forms: 300, 3000, 30 000 (not 30,000). Spell out
numbers under 10 unless used with a unit of measure, e.g. nine pupils but 9 mm (do not use full stops
(periods) within units). For decimals, use the form 0.05 (not .05, x 05 or 0x 05). “%” (not “per cent”) should
be used in typescripts.
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14. Appendices should appear before the references section and after any acknowledgements
section. The style of the title is shown by the following example:

“Appendix C: The random network generator”.

Figures and tables within appendices should continue the sequence of numbering from the main body of
the text. Sections within appendices should be numbered, for example, C.1, C.2. Equations in appendices
should be numbered, for example, (C 1), (C 2). If there is only one appendix, it is referred to as “the
appendix” and not called “Appendix A”.

Abbreviations and nomenclature
For abbreviations and nomenclature, authors should consult the latest edition of the CSE Style Manual
available from the Council of Science Editors, 60 Revue Drive, Suite 500 Northbrook, IL, 60062, USA.

Nomenclature for Oxidatively Damaged DNA

In light of the uncertainty concerning what is appropriate and accurate terminology when describing
studies concerning the effects of oxidatively generated DNA damage, Biomarkers has adopted the
following policy, based upon the recommendations of Cooke et al. (2010) Chem. Res. Toxicol. 23 (4):
705-707.

The term “oxidative DNA damage” should be avoided as it implies that the damage i.e. the lesion per se, is
oxidative and thus capable of oxidising other substrates. In the interests of accuracy this should be
replaced with such terms as ,oxidatively damaged DNA®, or ,oxidatively generated DNA damage", to
describe the consequence of the interaction of reactive oxygen species with DNA.

The oxidatively generated nucleobase which has received, by far, the most attention is 8-oxo-7,8-
dihydroguanine (which should be abbreviated as 8-oxoGua). Adoption of this nomenclature is based upon
International Union of Pure and Applied Chemistry (IUPAC) states that, based upon current nomenclature,
the (di)hydro- prefix is non-detachable, meaning that it is always immediately before the parent name
[Panico R, Powell WH and Richer J-C, Eds. (1993) A Guide to IUPAC Nomenclature of Organic
Compounds, recommendations, Oxford: Blackwell Scientific Publications]. The corresponding 2*-
deoxyribonucleoside of 8-oxoGua is 8-oxo-7,8-dihydro-2“-deoxyguanosine, abbreviated as 8-oxodG or 8-
oxodGuo. For completeness, it is worth noting that the ribonucleoside equivalent is 8-oxo-7,8-
dihydroguanosine, abbreviated as 8-oxoGuo.

Mathematics
Please click here for more information on the presentation of mathematical text.

Statistics

Guidelines are given in Lovell, D.P. (2012) BIOMARKERS 17(3) 193-200. In brief, BIOMARKERS expects
authors to be aware of the appropriate statistical analyses that should be used in their specific field of
research and prepare their submissions accordingly. A statistical analysis plan should be available for the
studies reported and, if required, all relevant data and analyses must be accessible to reviewers. Authors
should indicate how datasets used in the analyses will be maintained and be willing to make their data
available to other researchers.

The author(s) responsible for statistical design and analysis must be indicated as a point of contact on the
title page by the # symbol. If a statistician was employed for the analysis, but is not an author, they must
be identified and have agreed that their name and email address will appear in the acknowledgements
section.

Footnotes

Footnotes are not to be used except for designation of the corresponding author of the paper or current
address information for an author (if different from that shown in the affiliation). Information concerning
grant support of research should appear in a separate declaration of interest section at the end of the
paper. Acknowledgements of the assistance of colleagues or similar notes of appreciation belong in a
separate Acknowledgements section.

Footnotes to tables should be typed directly below the table and are indicated by the following symbols: *
(asterisk or star), T (dagger), ¥ (double dagger), § (paragraph mark), § (section mark), || (parallels), #
(number sign). Reinitialise symbol sequence within tables.

Editorial Policies

Authorship According to the International Committee on Medical Journal Ethics (ICMJE), an author is
defined as one who has made substantial contributions to the conception and development of a
manuscript. Informa Pharmaceutical Science adheres to the ICMJE guidelines
(http://www.icmje.org/#author), which state that “authorship credit should be based on all of the following:
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1) substantial contributions to conception and design, acquisition of data, or analysis and interpretation of
data; 2) drafting the article or advising it critically for important intellectual content; and 3) final approval of
the version to be published”1. All other contributors should be listed as acknowledgements. 1 Uniform
Requirements for Manuscripts Submitted to Biomedical Journals: Writing and Editing for Biomedical
Publication. Available at: http://www.icmje.org/

All submissions are expected to comply with the above definition. Changes to the authorship list after
submission will result in a query from the publisher requesting written explanation.

Submission

Biomarkers considers all manuscripts on the strict condition that they have been submitted only to
Biomarkers, that they have not been published already, nor are they under consideration for publication or
in press elsewhere. Informa Pharmaceutical Science adheres to the Code of Conduct and Best Practice
Guidelines set forth by the Committee on Publication Ethics (COPE). As per these guidelines, failure to
adhere to the above conditions will result in the editor and Informa publishing an appropriate correction, a
statement of retraction, or enacting a withdrawal of the article. In extreme cases, offending authors may be
banned from submitting to Informa Pharmaceutical Science journals in the future, or reported to their
institution“s ethics committee.

Peer Review

All manuscripts will be subjected to confidential peer review by experts in the field and, on the basis of
reviewers" feedback, papers will be accepted unconditionally, accepted subject to revision or rejected.

Ethics and Consent

- Do not use patients' names, initials, or hospital numbers, especially in illustrative material.
Identifying information should not be published in written descriptions, photographs, and pedigrees unless
the information is essential for scientific purposes and the patient (or parent or guardian) gives written
informed consent for publication. Informed consent for this purpose requires that the patient be shown the
manuscript to be published.

- Papers including animal experiments or clinical trials must be conducted with approval by the
local animal care or human subject committees, respectively (see below).

- To comply with FDAAA legislation, Informa Pharmaceutical Science requires trial registration as
a condition of publication for all studies involving clinical trials. Trial registration numbers should be
included in the abstract, with full details provided in the methods section.

- All manuscripts, except reviews, must include a statement in the Introduction or Methods section
that the study was approved by an Investigational Review Board (Human Studies Committee or Ethics
Committee or Animal Care and Use Committee), if applicable. Authors who do not have formal ethics
review committees should include a statement that their study followed principles in the Declaration of
Helsinki (http://www.wma.net/e/policy/b3.htm ).

- When a product has not yet been approved by an appropriate regulatory body for the use
described in the manuscript, the author must specify that the product is not approved for the use under
discussion or that the product is still under investigation.

Further information on Ethics and Consent can be found by clicking here
Copyright and Permissions

It is a condition of publication that authors assign copyright or license the publication rights in their articles,
including abstracts, to Informa UK Ltd. This enables us to ensure full copyright protection and to
disseminate the article, and the Journal, to the widest possible readership in print and electronic formats
as appropriate. Authors may, of course, use the article elsewhere after publication without prior permission
from Informa UK Ltd., provided that acknowledgement is given to the Journal as the original source of
publication, and that Informa Pharmaceutical Science is notified so that our records show that its use is
properly authorised. Authors retain a number of other rights under the Informa UK Ltd. rights policies
documents.

Authors are required to sign an agreement for the transfer of copyright to the publisher. All accepted
manuscripts, artwork, and photographs become the property of the publisher. A copyright agreement form
can be downloaded by corresponding authors of accepted manuscripts with proofs. This should be signed
and returned to Informa Pharmaceutical Science.

Authors are themselves responsible for obtaining permission to reproduce copyright material from other
sources.

Further information on Permissions can be found by clicking here.
Declaration of Interest
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It is the policy of all Informa Pharmaceutical Science, to adhere in principle to the Conflict of Interest policy
recommended by the ICMJE. All authors must disclose any financial and personal relationships with other
people or organizations that could inappropriately influence (bias) their work. It is the sole responsibility of
authors to disclose any affiliation with any organization with a financial interest, direct or indirect, in the
subject matter or materials discussed in the manuscript (such as consultancies, employment, paid expert
testimony, honoraria, speakers bureaus, retainers, stock options or ownership, patents or patent
applications or travel grants) that may affect the conduct or reporting of the work submitted. All sources of
funding for research are to be explicitly stated. If uncertain as to what might be considered a potential
conflict of interest, authors should err on the side of full disclosure.

If there are no declarations, authors should explicitly state that there are none. This must be stated at the
point of submission (within the manuscript, after the main text, under a subheading "Declaration of
interest", and within the appropriate field on the journal's ScholarOne Manuscripts site). Manuscript
submission cannot be completed unless a declaration of interest statement (either stating the disclosures
or reporting that there are none) is included.

This will be made available to reviewers and will appear in the published article. If any potential conflicts of
interest are found to have been withheld following publication, the journal will proceed according to COPE
guidance . The intent of this policy is not to prevent authors with any particular relationship or interest from
publishing their work, but rather to adopt transparency such that reviewers, editors, the publisher, and
most importantly, readers can make objective judgements concerning the work product.

Additional Information
Proofs

Usual practice will involve corresponding authors receiving email notification with a password and web
address from which to download a PDF. Hard copies of proofs will not be mailed. To avoid delays in
publication, corrections to proofs must be returned within 48 hours, by electronic transmittal, fax or mail.
Authors will be charged for excessive correction at this stage of production. If authors do not return page
proofs promptly, the Publisher reserves the choice to either delay publication to a subsequent issue or to
proceed to press without author corrections. The Publisher reserves the right to proceed to press without
submitting page proofs to the author.

Reprints

Each corresponding author will receive a PDF file of the final version of their article. Reprints of individual
articles are available for order at the time authors review page proofs. A discount on reprints is available to
authors who order before print publication. Copies of the journal can be purchased at the author's
preferential rate of $25/£15 per copy.

Further information on Reprints can be found by clicking here.
Colour figure charges

Any figure submitted as a colour original will appear in colour in the Journal“s online edition free of charge.
Print copy colour reproduction will only be considered on condition that authors bear the associated costs.
The charge for the first page with colour is US $1000/£500, each subsequent page is charged at US
$500/£250. There are no charges for non-colour pages.

Contact the publisher

Click here for contact details for the Publisher.
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6.4 Anexo 4: Normas da Revista Cientifica BioTechniques.
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A ser submetido o artigo intitulado: Fishbone technique: Quality of the cytological distension
with impact on diagnosis

Instructions for Authors (Benchmarks)
MISSION AND SCOPE

BioTechniques is a peer-reviewed, open-access journal dedicated to publishing original
laboratory methods, related technical tools, and methods-oriented review articles that are of
broad interest to professional life scientists, as well as to scientists from other disciplines (e.g.,
chemistry, physics, computer science) interested in life science applications for their
technologies. Since 1983, BioTechniques has been the leading peer-reviewed journal for
methods-related research. All manuscripts submitted to BioTechniques are first evaluated on
the basis of scientific quality, originality, appropriateness, contribution to the field, and style.
Suitable manuscripts are then subject to rigorous, fair, and rapid peer review.

BioTechniques is dedicated to serving the interests of both authors and readers. In accordance
with this policy, no submission, publication, or page fees, or color charges, are levied. The
journal is committed to broad dissemination of its content and enlists advertiser support to
provide print and online versions free of charge to scientists based in North America, Europe,
Asia, and the Middle East. The journal maintains its longstanding policy of accepting
manuscripts on the basis of scientific merit alone. Reports describing innovative new methods,
substantive modifications to existing methods, or innovative applications of existing methods to
new models or scientific questions are appropriate subject matter for the journal. Descriptions of
technical tools that facilitate the design or performance of experiments or data analysis, such as
software and simple laboratory devices, are also welcome.

PEER-REVIEWED ARTICLE TYPES

BENCHMARKS (a maximum of 3 journal pages, 1000 words*, 1-2 figures, and 15 references;
no subsections) are peer-reviewed short communications describing new methods or brief but
substantive modifications of existing methods. Authors must demonstrate either significantly
Page 2 of 18 BioTechniques 2015 improved results compared to standard protocols or
equivalent results with substantial time or cost savings. Benchmarks should contain a short 3—-4
sentence Abstract (150 words). In addition, a 1-2 sentence Method Summary (focusing only on
the method itself and not supporting data) is also required at submission. Authors are
encouraged to provide brief enumerated protocols using the BioTechniques template (p. 15) or
other appropriate supplementary materials when necessary.

MANUSCRIPT

Complete details on the manuscript style and conventions are provided in the Manuscript
Format section (p. 4). In brief, manuscript text must be submitted as a Microsoft Word
document andshould include, in a single file in the order shown below, the following sections:
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Benchmark Report Review/ Letter to the
Practical Guide Editor

Title Page V v y y
Abstract y v V NA
Method Summary + + NA NA
Introduction v as appropriate
Materials and Methods | combined—no W NA combined—no
Results subheads combined—no NA subheads
Discussion subheads as appropriate
Author Contributions* A A AV )
Acknowledgments y v v y
Competing Interests A el v \
References V il v v
Tables as appropriate | as appropriate as appropriate | as appropriate
Figure Legends as appropriate | as appropriate as appropriate | as appropriate

* Mote: This section should not be included in an article with only one author,

FIGURES
Each figure must be submitted as a separate file and should not be embedded in the

manuscript text. See figure specifications in Appendix A (p. 10).

SOFTWARE

Software and associated documentation should be available on the author's web site for editor
and reviewer access at the time of manuscript submission. Authors are required to
guarantee the availability of software and documentation for three full years following
publication.

SUPPLEMENTARY MATERIAL
Any supporting information for online publication only,including figures, tables, movie files, or
supporting data sets, should be uploaded with the submission as separate files.

PROTOCOL All authors are encouraged to submit a detailed working protocol accompanying
the original submission. See protocol specifications in Appendix C (p. 13).

ADDITIONAL MATERIAL FOR REVIEW In order to facilitate the review process, authors

should
provide all necessary additional information (e.g., reprints, related manuscripts under review or
impress, etc.) at the time of submission.



