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Anticorpos Anti-neutréfilos em Pacientes com Cancer de Mama e

sua Correlagcdo com Parametros Clinicopatoldgicos

Resumo

Introducéo: Os anticorpos anti-citoplasma de neutréfilos (ANCA) séo capazes de
ativar neutréfilos através da ligacdo com seus antigenos, como a mieloperoxidase
(p-ANCA), induzindo a degranulacdo de neutrofilos e burst respiratério mesmo em
situacbes estéreis. Isto corrobora para dano celular e tecidual, podendo estar
envolvido no desenvolvimento e na progressao do cancer de mama. Objetivo:
Neste trabalho realizou-se a dosagem dos niveis de p-ANCA no plasma e no tecido
mamario de mulheres (n=150) diagnosticadas com lesdes benignas da mama
(n=58) e carcinoma mamario (n=92), correlacionando-os com aspectos
clinicopatologicos. Metodologia: Amostras de sangue periférico e de tecido
mamario foram coletadas de mulheres atendidas no Hospital do Cancer de
Francisco Beltrdo — CEONC, Parana, Brasil, no periodo de maio de 2015 a
Dezembro de 2017. As amostras de sangue foram centrifugadas para obtencao de
plasma, e os fragmentos de tecido homogeneizados e centrifugados para posterior
analise dos sobrenadantes. As analises foram conduzidas em pools, agrupadas de
acordo com diferentes caracteristicas clinicopatolégicas. A dosagem de p-ANCA foi
realizada através de imunoensaio enzimatico (kit IBL International
Myeloperoxidase-Ab ELISA, RE75601). Os resultados foram avaliados pelo
programa estatistico GraphPad Prism 6.0, considerando-se p<0,05 como
significante. Resultados: Niveis de p-ANCA foram encontrados elevados em pools
relacionados com aspectos de pior prognostico como alto grau histolégico (plasma
p=0.0465, tecido p<0.0001) status linfonodal positivo (plasma p<0.001, tecido
p=0.034) e fatores de risco para cancer, como indice de massa corporal (tecido
p<0.001), status menopausal (tecido p<0.001) e <45 anos (plasmap=0.0006, tecido
p<0.0001) ao diagnéstico. Conclusdes: Maiores niveis de p-ANCA demonstram
uma associacdo com parametros clinicopatolégicos relacionados ao pior

prognostico do cancer de mama, podendo inferir que ocorra maior ativacao de



neutrofilos e, consequentemente, maior degranulacao e formacédo de NETSs nestas

condicdes patoldgicas.

Palavras-chave: Cancer de mama, anticorpos anti-neutroéfilos, mieloperoxidase



Anti-neutrophil antibodies in Patients with Breast Cancer and Its

Correlation with Clinicopathological Parameters

Abstract

Introduction: Anti-neutrophil cytoplasmic antibodies (ANCA) are able to activate
neutrophils through binding to their antigens, such as myeloperoxidase (p-ANCA),
inducing neutrophil degranulation and respiratory burst even in sterile situations.
This corroborates for cellular and tissue damage, and may be involved in the
development and progression of breast cancer. Objective: This study measured p-
ANCA levels in serum and breast tissue of women (n= 150) diagnosed with benign
breast lesions (n= 58) and mammary carcinoma (n= 92), correlating these levels
with clinicopathological aspects. Methods: Peripheral blood and breast tissue
samples were collected from women attended at Francisco Beltrdo Cancer Hospital
- CEONC, Parand, Brazil, from May 2015 to December 2017. Blood samples were
centrifuged to obtain serum, and the tissue fragments were homogenized and
centrifuged for further analysis of the supernatants. The analyses were conducted
in pools, grouped according to different clinicopathological characteristics. The p-
ANCA dosage was performed by enzyme immunoassay (IBL International
Myeloperoxidase-Ab ELISA Kit, RE75601). The results were evaluated by the
statistical program GraphPad Prism 6.0, considering p<0,05 as significant. Results:
p-ANCA levels were found to be elevated in pools related to worse prognostic
aspects such as high histological grade (serum p=0.0465, tissue p<0.0001) lymph
nodal status (serum p<0.001, tissue p=0.034) and risk factors for breast cancer, as
body mass index (tissue p<0.001), menopausal status (tissue p<0.001) and <45
years (serum p=0.0006, tissue p<0.0001) at diagnosis. Conclusion: Higher levels
of p-ANCA demonstrate an association with clinicopathological parameters related
to worst prognosis of breast cancer. It can be inferred that greater neutrophil
activation might occurs in these conditions, and, consequently, greater

degranulation and formation of NETSs.



Keywords: Antineutrophil antibodies, Myeloperoxidase, Breast Neoplasms,
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1. INTRODUCAO GERAL

As respostas imunoldgicas sédo parte de um grande e complexo sistema de
processos bioquimicos que auxiliam na manutencdo da homeostase do organismo
através do reconhecimento de infecgbes, regulacdo imunoldgica, capacidade de
gerar memoria, cicatrizacao e reparo celular. O sistema imunologico é subdividido
em imunidade inata e a adquirida. A imunidade inata correspondente a primeira
linha de defesa do organismo, atuando sob qualquer perturbacdo a homeostase
tecidual através de células dendriticas (DCs), natural killers (NK), neutréfilos e
macréfagos (células fagociticas), mastocitos, eosinéfilos e basofilos (DE VISSER;
EICHTEN; COUSSENS, 2006. J4 a resposta adquirida garante a memoria
imunologica, permitindo com que o organismo, em um segundo contato com um
imundogeno ja conhecido, possa apresentar maior eficacia, especificidade e rapidez
na resposta, atuando através dos linfocitos B e T (MARSHALL et al., 2018).

Neste contexto, o processo inflamatorio primario se inicia na imunidade inata.
Esta resposta é ativada por uma amplitude de antigenos, de origem celular ou
infecciosos, (MEDZHITOV, 2007), e induz uma resposta rapida, porém sem
especificidade. Este processo pode resultar ndo somente em eliminacdo do
antigeno, mas também em dano tecidual, através de produtos gerados por
neutroéfilos e macréfagos ativados (PARKIN; COHEN, 2001). Dentre as substancias
produzidas pela ativacdo da resposta imune inata, destacam-se as citocinas,
proteinas produzidas por células ativadas intrinsicamente envolvidas no aumento
da atividade pré-inflamatéria, como interleucina 1 beta (IL-1B), interleucina 6 (IL-6)
e fator de necrose tumoral alfa (TNF-a) (ZHANG; AN, 2007). Estes sinalizadores,
em conjunto com as quimiocinas (MANTOVANI et al., 2004), sédo responsaveis pelo
homing leucocitario, atraindo neutrofilos da corrente sanguinea até o local onde
estdo presentes 0s antigenos que desencadearam tal resposta, liberando enzimas
proteoliticas pelo processo de degranulacdo (PARKIN; COHEN, 2001).

Dentre as enzimas liberadas pelos granulos azurofilicos dos neutrofilos,
destaca-se a mieloperoxidase (MPO). A MPO é uma peroxidase com grupamento
heme, que lhe confere coloracéo esverdeada, presente em grande quantidade nos
neutrofilos (ODOBASIC; KITCHING; HOLDSWORTH, 2016). Essa enzima atua
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como um potente antimicrobiano e tem capacidade de produzir substancias
oxidativas na presenca de perdxido de hidrogénio (H202), como HOCI, &cido
hipobromoso (HOBr*), acido hipotiocianoso (HOSCN"), radicais de tirosil e espécies
reativas intermediarias de nitrogénio (ARATANI, 2018; NAUSEEF, 2014). Estas
moléculas sao precursoras de espécies reativas de oxigénio (ROS), reagem com
inUmeras moléculas do organismo e possuem efeito citotéxico, sendo capazes de
causar danos ao organismo (NAUSEEF, 2014). Um exemplo é a capacidade da
MPO em catalisar a formacéao de produtos oxidativos através de seus subprodutos
como o HOCIe, capaz de causar danos nas moléculas de DNA e RNA através da
guebra de fitas simples e duplas (VANHAMME et al., 2018).

Héa pouco mais de 30 anos, foi descoberta a presenca de anticorpos contra
alguns constituintes de neutréfilos e mondécitos, chamados de anticorpos contra o
citoplasma de neutréfilos (ANCA) ou anticorpos anti-neutréfilos, associados a
fisiopatologia de doencas sistémicas idiopéaticas autoimunes como vasculite e
gromerulonefrite (DAVIES et al., 1982; FALK; JENNETTE, 1988). Ha dois tipos de
marcac0des possiveis de serem identificadas por imunofluorescéncia indireta para o
ANCA: a marcacao citoplasmatica (c-ANCA) especifica para Proteinase 3 (PR3), e
a marcacao perinuclear (p-ANCA), especifica majoritariamente para MPO
(GROSS; SCHMITT; CSERNOK, 2008)

Os ANCAs sao capazes de se ligar nos neutréfilos, gerando um aumento na
sua ativacao, ocasionando danos vasculares, epiteliais e teciduais através da
formacdo de ROS, armadilhas extracelulares de neutréfilos (NETs, Neutrophil
extracellular traps), necrose e apoptose (JENNETTE; FALK, 2014). Essa ativacao
se d& através da ligacdo com seu antigeno exposto na superficie celular,
geralmente presente em neutréfilos sensibilizados ou expostos nos filamentos das
NETs (REUMAUX et al., 2003).

As NETSs séo estruturas feitas de filamentos de cromatina descondensada,
histonas, proteases e proteinas granulares como a MPO. A formacdo de NETs é
bem estabelecida na defesa inata contra patdogenos extracelulares como bactérias,
fungos e virus. Recentemente, tem sido associadas a doencas nao infecciosas
como artrite reumatoide, vasculite, aterosclerose, diabetes, trombose e cancer
(JORCH; KUBES, 2017; KAPLAN; RADIC, 2012).

Em pacientes portadores de tumores solidos, a literatura demonstra a

existéncia de associacao entre o risco de desenvolvimento de cancer com doencas
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derivadas de vasculites associadas ao ANCA (VAA), como observado em pacientes
portadores de granulomatose poliangeite (antiga Wegener’s), sindrome de Churg-
Strauss e glomerulonefrite idiopatica (CRUZ, 2007; HEAF; HANSEN; LAIER, 2018;
VAN DAALEN et al., 2017; WESTER TREJO; BAJEMA; VAN DAALEN, 2018). Até
onde se sabe, ndo hé relatos sobre o perfil de produgéo de p-ANCA em pacientes
portadoras de cancer de mama, bem como se desconhece sua associacado com o

prognéstico da doenca.

1.2 REVISAO BIBLIOGRAFICA

1.2.1 Viséo geral da resposta imune e inflamacao

O sistema imune inato corresponde a primeira linha de defesa do organismo
contra moléculas estranhas (LIU; CAO, 2016; RANKIN; ARTIS, 2018). As células
do sistema imune inato apresentam em sua superficie receptores de
reconhecimento de padrdes (PRRSs), os quais reconhecem moléculas denominadas
padrées moleculares associados a patégenos (PAMPS) através de um mecanismo
altamente conservado durante a evolugédo (LISTON; MASTERS, 2017). Os PRRs
podem, ainda, reconhecer moléculas e subprodutos derivados de danos teciduais
ou células necrosadas, chamados de padrbes moleculares associados a danos
(DAMPs) (CAO, 2016). Assim, o reconhecimento de ambos PAMPs e DAMPs é
crucial na manutencao da homeostase imunoldgica.

Os PRRs estéo distribuidos em grandes familias de receptores: receptores
tipo Toll (TLRs), receptores tipo RIG-1 (RLRs) e os receptores tipo NOD (NLRSs).
Todos sdo fundamentais no reconhecimento de proteinas, acidos nucleicos e
outras moléculas derivadas de patogenos (CAO, 2016; KUMAR; KAWAI; AKIRA,
2011). Os DAMPs também séo reconhecidos pelos PRRs em situa¢cdes onde sédo
detectados danos celulares quando h& morte celular ndo programada, com
liberacdo de moléculas como acido uarico, adenosina trifosfato (ATP) e outras
proteinas (TANG et al., 2012).

Recentemente foi proposto uma outra via de sinalizacdo do sistema imune
inato — a via de processos de alteragdo molecular da homeostase (HAMPs, do

inglés homeostasis-altering molecular processes). Esta via seria capaz de
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reconhecer distlrbios homeostéticos sem a necessidade de receptores especificos,
detectando alteracées nos processos celulares (LISTON; MASTERS, 2017). A
pirina, uma proteina codificada pelo gene da febre mediterranea (MEFV) localizado
no cromossomo 16, € encontrada majoritariamente em células do sistema
imunolégico como neutréfilos e mondcitos e atuaria como um desses sensores da
imunidade inata, sendo ativada por citocinas como TNF-a, interferon gama IFN-y e
interleucina 10 (IL-10) e, posteriormente, recrutando e ativando complexos
proteicos chamados de inflamassomas que contém moléculas como a caspase-1,
promotoras da inflamagdo (HEILIG; BROZ, 2018). Entretanto, os autores sugerem
que tal via seja mais propensa a ativacdo do sistema imune inato por disturbios
homeostéticos estéreis, como a producdo de ROS, desencadeando ativacdo de
inflamassomas e do processo inflamatorio, contribuindo para o desenvolvimento
e/ou progressdo de doengas cronicas como o0 Alzheimer (LISTON; MASTERS,
2017).

O reconhecimento de PAMPs e/ou DAMPs ativa uma série de cascatas de
sinalizagbes que culminam na resposta inflamatéria, com a ativagdo de fatores
transcricionais como fator nuclear kB (NF-kB), proteina ativadora-1 (AP1) e fatores
reguladores de interferon (IRFs), que sdo mediadores pré-inflamatérios (KUMAR,;
KAWAI; AKIRA, 2011; LAMKANFI; DIXIT, 2014; PASPARAKIS, 2009).

A resposta inflamatdéria se divide em trés fases —inicial, inflamatéria e de
restauracdo (NETEA et al., 2017). A fase inicial se daria com o reconhecimento de
DAMPs/PAMPs usualmente por DCs, mondcitos, macrofagos ou neutrofilos, que
liberam moléculas pro-inflamatérias como citocinas e quimiocinas, aumentando a
permeabilidade vascular e atraindo células do sistema imunoldgico para o tecido
danificado (LIU; CAO, 2016). Em situagdes ndao-inflamatorias, os neutrofilos
permanecem circulando livremente na corrente sanguinea, ndo aderem ao
endotélio e possuem morfologia arredondada. Porém, induzido por mediadores
inflamatorios, o epitélio passa a expressar moléculas de aderéncia e os neutroéfilos
passam a exibir receptores para que ocorra a adesao. Essa ligacdo provoca o
rolamento destas células pelo endotélio vascular, mediado pela L-selectina
presente em leucécitos e pela E-selectina e P-selectina no endotélio, fazendo com
que o neutrdfilo siga até o local da inflamacéo, atraido pela interleucina 8 (IL-8) e
outras quimiocinas. Este processo resulta na diapedese ou transmigracao celular,

onde o neutrdfilo altera sua morfologia para facilitar a passagem do endotélio para
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dentro do tecido lesado (PHILLIPSON; KUBES, 2011; WITKO-SARSAT et al.,
2000).

A segunda fase € responsavel pelos efeitos clinicos da inflamacgéo — dor,
calor, rubor, tumor e perda de funcéo — e ocorre devido aos mediadores vasoativos
e citocinas liberadas, como o TNF-q, IL-1B3 e IL-6 (JONES, Simon A.; JENKINS,
2018; KONO; ROCK, 2008; MARSHALL et al., 2018). Também ocorre a ativacao
da funcao microbicida e pré-inflamatodria dos neutrofilos, através dos processos de
fagocitose, degranulacéo e burst oxidativo (PHILLIPSON; KUBES, 2011; WITKO-
SARSAT et al., 2000). A ativacdo induzida pelo IFN-y, em conjunto com a
interleucina 22 (IL-22), induzida pelas células T helper 17 (Th17), faz com que
ocorra a degranulacdo e o burst oxidativo, liberando para o meio extracelular
moléculas pré-inflamatérias como a MPO e ROS (ARATANI, 2018; ARTIS; SPITS,
2015; CHEN; NUNEZ, 2010; NETEA et al., 2017).

Por fim, para retomar a homeostase, o processo inflamatério deve cessar.
Os mediadores inflamatorios devem ser antagonizados e catabolizados, assim
como o numero de células do sistema imune inato no local da inflamacdo deve
diminuir para que o tecido possa ser restaurado. Este processo ocorre através da
producdo de mediadores e citocinas pelas células T reguladoras (Treg),
monaocitos/macréfagos e plaquetas, como as prostaglandinas D2, resolvina E1,
protectina D1, IL-10, interleucina 37 (IL-37) e fator de transformacé&o do crescimento
beta (TGF-B), diminuindo o recrutamento de neutrdéfilos para o local da inflamacao
e a liberacéo de citocinas pré-inflamatérias. Além disso, é necessério a retirada dos
neutroéfilos apoptoticos através de um processo semelhante a fagocitose, chamado
de eferocitose, realizado pelos macrofagos. Caso este retorno a homeostase falhe,
ha o surgimento de doencas derivadas de processos inflamatérios crénicos como
artrite, asma, doencas neurodegenerativas e autoimunes, cancer, entre outras (EL-
KENAWI; RUFFELL, 2017; FRIDMAN et al., 2017; NETEA et al., 2017; SCHETT;
NEURATH, 2018).

1.2.2 Neutréfilos e Mieloperoxidase

Os neutrodfilos, também conhecidos como leucdcitos polimorfonucleados

devido ao seu nucleo lobulado caracteristico, sdo de vital importancia para a defesa
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do organismo contra agentes patogénicos, em especial bactérias e fungos
(ROSALES, 2018). Sao células de vida-curta e constituem a maior parte dos
leucdcitos circulantes no organismo humano, chegando a 70% do total. Séo
continuamente produzidos na medula Ossea atravées de células tronco
hematopoiéticas (linhagem mieloide) e passam por diversos estagios durante sua
maturacdo: mieloblasto, promielécito, mieldcito, metamielécito, bastdes e, por fim,
polimorfonucleado/segmentado (KOLACZKOWSKA; KUBES, 2013).

Durante a maturacao, trés tipos de granulos se desenvolvem em conjunto
com a célula, todos com propriedades proé-inflamatérias: granulos primarios
(azurofilicos), detectados ja nos promieldcitos, granulos secundarios (especificos),
detectados em mieldcitos e metamieldcitos, e granulos terciarios (gelatinase),
detectados em bastdes. Ha& também o desenvolvimento de vesiculas secretorias,
presentes apenas nos neutrofilos maduros. Estes granulos estocam inimeras
moléculas que constituem o arsenal dos neutréfilos contra patégenos e DAMPs,
como a enzima MPO presente nos granulos azurofilicos, a lactoferrina dos granulos
especificos e a gelatinase dos granulos terciarios (ARATANI, 2018;
BORREGAARD; SORENSEN; THEILGAARD-MO, 2007; COWLAND;
BORREGAARD; HA, 2010; KOLACZKOWSKA; KUBES, 2013; ROSALES, 2018).

O gene da MPO esta localizado no braco longo do cromossomo 17, loci 922,
sendo expresso entre o desenvolvimento do mieloblasto a promiel6cito
(HANSSON; OLSSON; NAUSEEF, 2006; NAUSEEF, 2018). Foi assim denominada
por ter inicialmente sido identificada nas células da linhagem mieloide, embora
estudos recentes tenham encontrado a enzima em células da linhagem linfoide
(OKADA et al., 2016).

Nos neutréfilos, a MPO existe como uma proteina de peso molecular de
150kDA e consiste em dois dimeros idénticos ligados por uma ponte de bissulfeto,
sendo cada dimero composto de uma subunidade de cadeia leve e uma pesada,
com grupos heme funcionalmente idénticos (HANSSON; OLSSON; NAUSEEF,
2006; NAUSEEF, 2018). Além disso, a MPO é a molécula mais abundante dos
neutrofilos, constituindo 5% de seu peso seco e 25% das proteinas nos granulos
azurofilicos (SEGAL, 2005).

A MPO é armazenada na sua forma inativa, e ndo se sabe de que forma a
MPO é liberada durante a degranulacdo dos neutrofilos. A ativagcao dos neutrofilos

ativa a enzima NADPH oxidase (NOX2) de forma excessiva, 0 que resulta em
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grande producdo de superoxido (O2), uma ROS rapidamente convertida pelo
sistema antioxidante em H202, molécula necessaria para a ativagdo e
funcionamento da MPO (KHAN; ALSAHLI; RAHMANI, 2018; VANHAMME et al.,
2018).

A MPO possui dois ciclos de reagdes, demonstrados na figura 1, o ciclo da
peroxidase e o ciclo do halogénio. Em seu estado inativo, a MPO conta com um
grupamento heme férrico (MPO-Fe(lll)), que reage com o H202 e € oxidado a um
intermediario de vida curta chamado de Composto I. O Composto | utiliza haletos
como CI e Br para formar subprodutos extremamente oxidantes, principalmente
HOCI. Esta producéo de oxidantes é realizada no ciclo do halogénio. Na falta de
haletos, é iniciado o ciclo da peroxidase, onde o Composto | € oxidado a Composto
Il e forma espécies de ROS como radicais tirosil (HUANG et al., 2016; SOUBHYE
et al., 2016; VANHAMME et al., 2018).

Hocl
HOBr

1/ Br

[ Ciclo do Halogénio ]

MPO

inativa Composto
Fe (I11) '

H,0, H,0 oH

[ Ciclo da Peroxidase ]

RI

Composto

Figura 1 - Ciclo da Mieloperoxidase

A liberacdo da MPO usualmente ocorre na presenca de algum patdgeno;
entretanto, em processos inflamatérios crénicos, 0 excesso de producdo dessa
enzima e de seus subprodutos acarreta em danos para o tecido, proteinas e DNA ,

0 que favorece a manutencdo do ambiente inflamatério (ANAND; ANAND, 2012;
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ARATANI, 2018). Além disso, a MPO € capaz de atuar como um regulador
autocrino dos neutrdfilos, induzindo a degranulagdo no meio extracelular através
da ligacdo com o antigeno de superficie CD11b, ativacdo de enzimas tirosina
quinases, fosfoinositideo 3-quinase (PI3K) e do aumento de ions de célcio (Ca?*)
intracelular, resultando em um processo de retroalimentacdo (GRIGORIEVA et al.,
2016).

Além do processo de fagocitose, os neutréfilos apresentam uma estratégia
adicional, recentemente identificada, que seria a formacdo de NETs, conforme
mostra a figura 2 (ERPENBECK; SCHON, 2017). As NETs s&o estruturas
compostas por cromatina descondensada, proteinas citoplasmaticas e granulares
gue ocasionam a morte celular através do processo chamado de netose, bastante
distinto da apoptose, que seria a morte celular autbnoma, programada e controlada,
ou da necrose, morte celular acidental derivada de perturbacées do microambiente
onde ela esta presente (ERPENBECK; SCHON, 2017; FINK; COOKSON, 2005).

* * Citocinas e

Quimiocinas

[ Indugdo da netose ]

Nucleo
deslobulando
Descondensagio
da cromatina

Grénulos
Filamentos de
caromatina

* *  Rupturada Histonas
" membrana celular

Liberagio das NETs
compostas por
granulos e

cromatina ]
* Cromatina

descondensada

Morte celular por Netose

Figura 2 - Esquema da formacéo de NETs

Estudos mostram que a MPO é requisito-chave para que este processo
ocorra (BJORNSDOTTIR et al., 2015; METZLER et al., 2014). A netose pode ser
induzida por fatores como ROS, presenca de MPO e elastase, IL-8, TGF-B,
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plaguetas ativadas e ANCAs. Apesar do seu papel na imunidade, sabe-se que a
producdo exagerada de NETs pode favorecer a progresséo de patologias crénicas
(ERPENBECK; SCHON, 2017).

Alguns estudos tem evidenciado a participacao dos neutréfilos e da MPO em
inflamacdes cronicas. Fonseca e colaboradores (2014) encontraram associagao
positiva entre marcadores da sindrome metabdlica como glicose e insulina em
jejum com niveis de MPO presentes no plasma de pacientes, indicando um
envolvimento da dislipidemia com o0s processos inflamatorios através da
manutencado do desbalanco redox em pacientes com sindrome metabdlica. Outro
estudo buscou correlacionar sobrepeso/obesidade com a gravidade do processo
inflamatorio na mucosa colorretal através de infiltrados de neutréfilos/macréfagos
contendo MPO, e se isto acarretaria risco para o desenvolvimento de adenomas.
Como resultado, encontraram que individuos obesos, do género feminino ou
masculino, possuiam um ndmero significativamente elevado de infiltrados celulares
MPO positivos quando comparados a individuos ndo obesos. Além disso,
verificaram que o grau de inflamacdo estd associado ao desenvolvimento de
adenomas em individuos com sobrepeso/obesidade. Ainda, observaram que
mulheres com sobrepeso possuem uma maior presenca de células MPO positivas
na mucosa colorretal (MARIANI et al., 2017). Da mesma forma, mulheres obesas e
mulheres com pré-eclampsia possuem maior numero de infiltrados de neutrdfilos,
e consequentemente MPO, no endotélio vascular em comparacdo a mulheres em
condi¢cdes normais, e isto esta correlacionado ao aumento da pressao arterial,
inflamacdo vascular e maior risco de mulheres obesas desenvolverem pré-
eclampsia ao engravidar (SHUKLA; WALSH, 2015).

Outros trabalhos correlacionaram a presenca da MPO como um fator
negativo em diversas outras patologias como glomerulonefrite (ARIMURA et al.,
2013), esteatose ndao-alcoolica (sugerindo um possivel papel na sindrome
metabdlica) (RENSEN et al., 2012), doenca de Alzheimer e outras doengas
neurodegenerativas (GREEN et al., 2004; RAY; KATYAL, 2016; TZIKAS et al.,
2014), doengas cardiovasculares (ANATOLIOTAKIS; DEFTEREQOS, 2013), cancer
de ovario (CASTILLO-TONG et al., 2014; FLETCHER et al., 2012), obesidade e
sindrome metabdlica, artrite reumatoide, esclerose multipla e inflamacdes
pulmonares (ARATANI, 2018; KHAN; ALSAHLI; RAHMANI, 2018).
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1.2.3 p-ANCA e suarelagdo com doencas

A primeira descricdo de anticorpos contra neutrofilos data-se de 1982,
guando Davies e colaboradores (1982) reportaram marcacdes ANCA em pacientes
com glomerulonefrite pauci-imune, e que essa marcacdo em neutrofilos
desaparecia ap0s o inicio do tratamento. Van der Woude e colegas (1985)
encontraram a presenga de ANCA-IgG no soro de pacientes com granulomatose
de Wegener, atualmente chamada granulomatose com poliangeite (FALK et al.,
2011), significantemente correlacionada com a doenca e sugerida como um
marcador de diagnéstico. Na década de 90, pesquisadores identificaram um alvo
para ANCA nos granulos azurofilicos de neutréfilos e mondcitos, chamado de p-
ANCA, sendo a molécula alvo majoritariamente a MPO (CALAFAT et al., 1990;
FALK, 1990; FALK; JENNETTE, 1988).

Naquela época, Falk (1990) levantava a suspeita de que o p-ANCA poderia
induzir o burst oxidativo dos neutroéfilos e inativar o feedback negativo que a MPO
produzia ao ser liberada, potencializando os efeitos danosos do processo
inflamatorio. Algum tempo depois, demonstraram que o0s anticorpos p-ANCA
estavam associados com a ativacdo de neutréfilos e danos a células endoteliais,
acarretando em processos inflamatérios como a vasculite (EWERT; JENNETTE;
FALK, 1992).

Em estudos in vitro e in vivo, a MPO foi capaz de inibir a migracéo de DCs
aos linfonodos e sua posterior ativagdo, através de um mecanismo pelo qual o
acumulo de MPO promove a supressao da expressao de CD86 positivas e de
citocinas como interleucina 12 (IL-12) e interleucina 23 (IL-23), inibindo a ativacao
de TCD4+ e respostas Thl e Thl7 da imunidade adaptativa (ODOBASIC;
KITCHING; HOLDSWORTH, 2016). Como a IL-12 é responsavel pela ativagéo das
células NK, a diminuicdo da producéo de IL-12 pelas DCs acarreta na supressao
da sua atividade (ZUNDLER; NEURATH, 2015). Além disso, a MPO é capaz de
induzir a producdo de anticorpos contra si propria (SUWANCHOTE et al., 2018),
gerando auto anticorpos anti-MPO.

Ciavatta et al. (2010) demonstrou que existem mecanismos de silenciamento
epigenéticos associados a maior expressdao da MPO e PR3 em pacientes que
produzem ANCA quando comparados a individuos saudaveis, como a deplecéo da
histona trimetilada H3 na lisina 27 (trimethylated histone H3 at lysine 27 -
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H3K27me3) em pacientes ANCA positivos, sugerindo que a H3K27me3 possa estar
associada ao silenciamento de MPO e PR3 em neutrdfilos de pacientes saudaveis.
Além disso, observaram que em pacientes ANCA positivos ha diminuicdo da
expressao do fator de transcricdo runt-relacionado 3 (RUNX3), regulador génico
que age inclusive como supressor tumoral, em contraste com o aumento da
expressdo MPO. Recentemente foi publicada uma revisao sobre a patogénese da
VAA, sugerindo que sua patogenia seja multifatorial, envolvendo aspectos
geneéticos, epigenéticos e desregulacdo imunoldogica (LAMPRECHT et al., 2018),
enfatizando, a importancia de mecanismos epigenéticos no surgimento de
anticorpos p-ANCA.

VAA sao doencas sistémicas inflamatorias que afetam vasos de pequeno
calibre como arteriolas, capilares e vénulas, raramente atingindo vasos maiores.
Caracteriza-se por infiltragdo transmural de neutrdfilos, ruptura de células
endoteliais das paredes do vaso necrose associada a edema e necrose. A
degranulacdo dos neutréfilos acarreta na liberacdo de citocinas e quimiocinas
proinflamatérias, ativacdo de vias alternativas do sistema complemento, além da
geracdo de NETs, avancando para infiltrados de macrofagos e linfocitos T e B,
tornando o processo danoso cronico (LAMPRECHT et al., 2018). Apesar da maior
parte dos estudos serem direcionados para a MPO dos neutrdéfilos, os mondcitos
também sdo produtores dessa enzima (porém em menor escala), e a ligacao do p-
ANCA aos mondcitos acarreta em aumento da producéo de IL-18, IL-6 e IL-8, todas
citocinas pré-inflamatérias (O’'BRIEN et al., 2015). A IL-8, extensamente estudada
e associada ao cancer, possui efeito quimiotdxico em neutréfilos, regulando
infiltragcdo destes no microambiente tumoral, além de estar associada a inumeros
processos como angiogénese, mutagénese e progressdo metastatica (WAUGH,;
WILSON, 2008).

Curiosamente, nem todos individuos ANCA positivos desenvolvem alguma
patologia, sugerindo que estes possam fazer parte do conjunto de anticorpos
naturalmente produzidos pelo organismo. Assim, sugere-se que ligacbes em
epitopos especificos sejam necessarias para o potencial patogénico do ANCA ser
observado clinicamente (SPECKS, 2009). Um relato de caso demonstrou que
anticorpos anti-MPO podem ser passados via transplacentaria, acarretando em

problemas renais e hemorragia pulmonar ao neonato (BANSAL; TOBIN, 2004),
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embora outro estudo tenha observado outro caso de transferéncia de anti-MPO
sem sequelas clinicas (SILVA et al., 2009).

Um estudo realizado com anticorpos p-ANCA do isotipo IgG em pacientes
com VAA demostrou variacdes significativas de glicosilacdo na regido variavel da
imunoglobulina, aumentando a avidade do anticorpo e a capacidade de induzir o
burst respiratério dos neutroéfilos (XU et al., 2012). Em uma analise retrospectiva
acerca da prevaléncia de ANCA na granulomatose eosinofilica com poliangeite
(GEPA) e poliangeite microscopica (PAM), doencas ja associadas com a presenca
desses anticorpos, discutiu-se a hipétese de que tais pacientes produzem p-ANCA
contra diferentes epitopos da MPO, o que resultaria em diferentes desfechos
clinicos (BREMER et al., 2013).

Estudos apontam que existe formacdo de NETs em mais de 50% dos
pacientes com glomerulonefrite p-ANCA positivos, além de MPO aderida e
internalizada nas células endoteliais glomerulares (O’SULLIVAN et al., 2015).
Sangaletti et al. (SANGALETTI et al., 2012) demonstrou o papel patogénico das
NETs no reconhecimento da MPO como um antigeno pelo p-ANCA através da
exposicdo extracelular da mesma, e sugeriu uma interagdo entre NETs e DCs,
estas Ultimas conhecidas responsaveis pela ativacdo da imunidade adaptativa, e,
consequentemente, autoimunidade.

As respostas derivadas de células Th1l7, produtoras de interleucina 17A (IL-
17A), interleucina 21 (IL-21) e IL-22, s&o fatores causais em doengas derivadas de
disturbios no sistema imunolégico como artrite, encefalite e outras inflamagoes.
Estudos em ratos demonstraram que as respostas Thl7 também podem estar
envolvidas no desenvolvimento doencas associadas a p-ANCA, como VAA, através
de mecanismos como ativacdo de neutrofilos e recrutamento de macrofagos pela
IL-17A para locais onde ha MPO reconhecida como antigeno (GAN et al., 2010).
Além disso, observou-se que o componente 5a (C5a) do sistema complemento é
capaz de tornar os neutrofilos hiper-responsivos ao burst respiratorio mediado por
p-ANCA, e que o blogueio de vias como a p38 proteino-quinase ativadas por
mitdégenos (p38MAPK), quinases reguladas por sinal extracelular (ERK), PI3K e
proteina quinase C (PKC) foi capaz de diminuir consideravelmente essa
degranulacdo através da inibicdo do C5a (HAO et al., 2012; HAO; CHEN; ZHAO,
2013). Da mesma forma, foi identificado que a presenca do fator de inibicdo de

migracdo de macrofagos (MIF) também atua aumentando a sensibilidade dos
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neutrofilos, translocando o antigeno do p-ANCA para a superficie da membrana,
auxiliando na sua subsequente ativacdo e degranulagdo em pacientes com
vasculite (HAO et al., 2016). Portanto, é possivel visualizar que inUmeras vias e
processos estdo associados a ativacdo e manutencdo da producdo de p-ANCA,
resultando em diversos processos patofisiolégicos nas doencgas relacionadas a
producdo desordenada destes anticorpos (KETTRITZ, 2012; SCHULTE-PELKUM
et al., 2014).

1.2.4 p-ANCA no cancer

Poucos estudos correlacionam a presenca de ANCAs com o
desenvolvimento e progressdo do cancer. Entretanto, a semelhanca entre o
surgimento de um tumor com processos inflamatorios derivados de danos teciduais
ja é reconhecida ha alguns anos, ambas as situacdes apresentando caracteristicas
similares como a infiltragcdo por células do sistema imunolégico, particularmente
macréfagos e neutréfilos (DVORAK, 1986). A formacdo de NETs resultando em
netose esta associada a inimeras doencas descritas no topico anterior, e parece
estar envolvida no cancer através da interacao com células tumorais que permitem
sua aderéncia e facilitam a formacédo de metastases (COOLS-LARTIGUE et al.,
2013).

A analise de amostras de sangue de pacientes com leucemia linfocitica
cronica (LLC) demonstrou que as NETs sao capazes de induzir a producéo de IL-8
e ativacdo de DCs (PODAZA et al., 2017). Em outro estudo, verificou-se que néo
apenas os neutrofilos de ratos com leucemia mieloide cronica (LMC) eram mais
predispostos a formar NETs, mas também as formavam de forma mais eficaz do
que os ratos sem a doenga. Foi demonstrado ainda que neutrofilos de tumores
s6lidos como mama e pulméo também possuiam essa predisposicdo em formar
NETS, sugerindo que o microambiente tumoral torna os neutrdéfilos hipersensitivos
a inducéo de netose e formacao de trombos (DEMERS et al., 2012). Embora tais
estudos nao tenham realizado nenhuma andlise referente aos ANCAs, é possivel
observar que os processos induzidos pelo microambiente tumoral sdao muito

semelhantes aqueles derivados da inducédo por ANCA, como a formacao/inducao
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de NETSs, contribuintes tanto quanto fonte de antigenos como sinalizadores co-
estimulatérios do processo inflamataério.

Navarro et al. (1994) publicou um relato de caso sobre um paciente
diagnosticado e tratado inicialmente com glomerulonefrite necrosante p-ANCA
positivo. Poucos meses depois o0 paciente retornou ao hospital com sintomas
semelhantes (anorexia, perda de peso, fraqueza), porém p-ANCA negativo, e,
através de uma tomografia computadorizada, foi identificado um adenocarcinoma
no mediastino, evoluindo a ébito rapidamente. Os pesquisadores ndo descartaram
a ideia do “acaso” e de que o tratamento imunossupressor possa ter acelerado a
evolucdo tumoral, entretanto, reiteraram que associagcbes entre vasculites e
tumores possam existir gracas a formacao de complexos imunolégicos (antigeno e
anticorpo) que depositam-se e provocam inflamacdes crbnicas, além da formacao
de complexos in situ nos vasos sanguineos.

Complexos imunoldgicos estdo associados com a patogénese de inUmeras
doencas autoimunes, corroborando para infiltracdo e ativacdo de células imunes
como os neutrofilos, induzidos pelo complemento C5a e aumentando a inflamacéao
local (MIYABE et al., 2017). Como ja descrito, C5a é capaz de tornar o neutrdfilo
mais apto a ativacao por p-ANCA, portanto a formacdo de complexos imunolégicos
pode auxiliar na producéo de anticorpos contra neutrofilos. Mais recentemente, um
grupo de pesquisadores relatou que um paciente pos-cirdrgico com
adenocarcinoma de célon retornou ao atendimento apds alguns meses, obtendo
diagnoéstico de glomerulonefrite p-ANCA positivo associada a nefropatia
membranosa (MN). A analise do caso levantou a suspeita de que MN poderia estar
associada a malignidade, e que esta, de certa forma, precedeu a glomerulonefrite
p-ANCA positivo (SHIMADA et al., 2013).

Em outro estudo, Jones et al. (2003) relatou paciente com massa peélvica, p-
ANCA positivo, com a presenca de vasculite. Inicialmente, os pesquisadores
imaginaram que a vasculite seria derivada de alguma malignidade, entretanto, ap6s
tratamento com imunossupressores e identificacdo histologica foi possivel
confirmar que a massa pélvica era, na verdade, devido ao processo inflamatorio
sistémico induzido pela vasculite. Ja Yorita et al. (2018) relatou o primeiro caso de
paciente diagnosticado com carcinoma escamoso acantolitico pulmonar que
possuia niveis elevados de p-ANCA presentes no soro, enquanto que c-ANCA foi

encontrado em niveis considerados normais.



30

Outro estudo mostrou comparativamente a prevaléncia de p-ANCA e
doencas reumaticas em pacientes com linfoma de Hodgkin e n&o-Hodgkin,
encontrando positividade em oito pacientes com linfoma de Hodgkin. Destes, seis
eram p-ANCA positivos, e nenhum cumpria os critérios de diagndstico para
vasculite. Os autores sugeriram que, para pacientes p-ANCA positivos e sem
sintomatologia para vasculite ou outras doencas reumaticas, deve-se buscar
diagnéstico diferencial para linfoma de Hodgkin (CIL et al., 2009).

Estudos demonstram que p-ANCAs ndo sejam apenas ativadores de
neutréfilos, mas também indutores da formacdo de NETSs, criando um ciclo de
retroalimentacdo onde quanto maior a formacao de NETs, maior a exposi¢cdo dos
antigenos MPO e PR3, perpetuando a geracdo de ANCAs. Além disso, ha uma
tendéncia de as NETs estarem associadas a um pior prognoéstico de canceres como
sarcoma de Ewing, adenocarcinoma ductal pancreatico, melanoma cutaneo e
cancer de pequenas células do intestino (BONAVENTURA et al., 2018).

A proposta deste trabalho surgiu através da suspeita de que mecanismos
desencadeadores de processos inflamatérios idiopaticos estdo associados com a
evolucdo do cancer e sua agressividade. Como descrito acima, o p-ANCA esta
associado a progressdo e manutencdo de inumeros processos inflamatérios
cronicos através da ativacdo desregulada de neutrofilos e sua degranulacéo, além
do estimulo a formacdo de trombos e NETs. Embora o p-ANCA ainda estar
majoritariamente associado a doencas inflamatdrias autoimunes, é possivel
observar que o mecanismo de acéo e as respostas que ele desencadeia sugerem
uma possivel correlacdo com processos inflamatorios descontrolados em geral, o
gue leva a hipotese de gue estes anticorpos possam, também, estar associados ao

cancer de mama.

2. OBJETIVOS

2.1 Geral
Quantificar os niveis de p-ANCA em amostras plasmaticas e tecidual de

pacientes portadoras de cancer de mama, e verificar sua associacdo com

parametros clinicos determinantes de pior prognostico da doenca.
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2.2 Especificos

- Caracterizar os aspectos clinicopatoldgicos das pacientes atendidas no

Hospital do Cancer — CEONC de Francisco Beltrdo — PR no periodo do estudo.

- Quantificar os niveis de p-ANCA em amostras de plasma e tecido mamario

coletadas

- Correlacionar os niveis de p-ANCA com parametros clinicopatolégicos
como idade, status menopausal, indice de massa corpérea, subtipos moleculares,

status linfonodal, grau histologico e estratificagéo de risco das pacientes.

3. METODOLOGIA

3.1 Desenho do Estudo

Neste trabalho foram voluntariadas 150 mulheres atendidas no Hospital do
Cancer — Ceonc, Francisco Beltrdo-PR portadoras de imagens suspeitas para
neoplasia mamaria, atendidas entre maio de 2015 e marco de 2018. Esta pesquisa
foi aprovada pelo Comité de Etica em Pesquisa com Seres Humanos Institucional
(Parecer CAAE numero 35524814.4.0000.0107). Todas as patrticipantes assinaram
termos de consentimento livre e esclarecido (TCLE) (disponivel no Anexo 01).
Dados clinicopatoldgicos e socio-demograficos foram obtidos através de consulta
aos prontuarios médicos e conversa com as pacientes. Foram incluidas pacientes
atendidas no Ceonc no periodo do estudo, com lesbes suspeitas para cancer de
mama. Foram excluidas pacientes atendidas pelo Ceonc neste periodo portando
qualquer outra neoplasia.

Amostras contendo 10 mL de sangue total em EDTA ou heparizinado foram
obtidas por puncdo venosa periférica e transportadas para processamento e
armazenamento. A obtencdo de plasma foi realizada através de centrifugacdo a
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4000 rpm por 5 minutos, com posterior armazenamento a -20°C até o momento das
andlises. Foi coletado da amostra tumoral destinada a bidpsia um pequeno retalho
para analises realizadas em tecido. Essa amostra tumoral foi armazenada em

microtubo e congelada a -20°C até o momento das analises.

3.2 Quantificacao de p-ANCA circulante e tecidual

Para analise dos niveis de p-ANCA, as amostras das pacientes foram
agrupadas em pools (amostras compostas), sendo cada pool plasmatico formado
por 20 amostras de plasma e cada pool tecidual formado por 10 amostras de tecido.
Estes pools foram categorizados segundo critérios clinicopatolégicos de interesse:
diagnéstico da biopsia normal, diagnostico da biopsia lesdo benigna, diagnéstico
da bidpsia carcinoma ductal in situ (CDIs), diagndstico da bidpsia carcinoma ductal
invasivo (CDI), idade ao diagnéstico <45 anos ou >45 anos, status menopausal ao
diagnéstico, indice de massa corporea (eutréfico, sobrepeso ou obeso),
classificacéo do subtipo molecular do tumor (Luminal A, Luminal B, HER2, Luminal-
HER ou Triplo Negativo), status linfonodal (positivo ou negativo), grau de
diferenciacao histolégica da bidpsia (baixo/intermediario ou alto) e estratificacdo de
risco da paciente (baixo, intermediario ou alto). Cada pool plasméatico foi criado
através da juncao de 20ul de vinte (20) pacientes diferentes. J& para a criacdo dos
pools teciduais, foi utilizado um retalho tecidual de até dez (10) pacientes diferentes
para cada grupo, e a obtencéo do sobrenadante tecidual foi feita, respectivamente,
através da homogeneizacdo, maceracao e centrifugacdo dos tecidos por 10min a
4.000rpm. Foi procurado repetir as mesmas pacientes em cada critério
clinicopatoldgico nas analises de plasma e tecido.

A quantificacao dos niveis plasmaticos e do centrifugado tecidual de p-ANCA
foi realizada através de enzima imunoensaio (Kit Myeloperoxidase-Ab ELISA, IBL
International). Esta abordagem permite a determinagao quantitativa de anticorpos
IgG contra a MPO presente no soro humano. A placa fornecida pelo kit encontra-
se previamente sensibilizada com MPO humana (antigeno), onde se ligam os p-
ANCA presentes nas amostras de soro e centrifugado analisadas, quantificadas

apos a adicdo de anticorpo secundario conjugado a enzima, que, com adicdo do
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substrato gera uma coloracao proporcional a quantidade de p-ANCA na amostra
analisada. As leituras das absorbancias foram realizadas em leitora de microplacas
(Polaris®, Celer Biotecnologia) no comprimento de onda de 412 nm. O célculo da
concentracdo de p-ANCA na amostra é feito com base em padrbes contendo

concentracdes conhecidas de p-ANCA fornecidos pelo kit.

3.3 Andlise dos resultados

Os dados obtidos foram expressos como médiaterro padrdao da média e
apresentados na forma de graficos e tabelas. Apos analise da normalidade, os
grupos foram comparados por teste t de Student, teste de Mann-Whitney ou one-
way ANOVA com teste de Bonferroni como pés-hoc. As andlises estatisticas foram
conduzidas no software GraphPad Prism 6.0 e considerou-se um valor de p<0,05

como significante.
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p-ANCA presence in breast cancer patients

High MPO-ANCA levels correlates with clinicopathological characteristics of poor prognosis in breast cancer

ABSTRACT

Background: Anti-neutrophil cytoplasmic antibodies (ANCA) are capable of activating neutrophils by binding
to their antigens, such as myeloperoxidase (p-ANCA), thus inducing neutrophil degranulation and respiratory
bursts in sterile environments. This leads to cell and tissue damage, which may be involved in breast cancer
(BC) development and progression. Methods: The presence of p-ANCA in serum and tissue samples of 150
(BC = 92, benign disease = 58) women attended in Francisco Beltrdo Cancer Hospital, Parana, Brazil, from
May 2015 to December 2017. 1gG p-ANCA quantification in both serum and tissue pools was carried out by
the Myeloperoxidase-Ab enzyme-linked immunoassay, according to clinicopathological characteristics.
Results: Higher p-ANCA levels were detected in groups presenting negative BC characteristics, such as high
histological grade tumors (serum p=0.0465, tissue p<0.0001) positive lymph node invasion (serum p<0.001,

tissue p=0.034) and risk factors such as BMI (tissue p<0.001), menopausal status (tissue p<0.001) and <45



48

years old (serum p=0.0006, tissue p<0.0001) at diagnosis. Conclusion: The presence of p-ANCA may be
associated to poor prognosis BC characteristics.

Keywords: Antineutrophil antibodies, Myeloperoxidase, Breast Neoplasms, Prognosis

Total number of text pages: 18; Tables: 2; Figures: 5; Supporting files: 0.

INTRODUCTION

Neutrophils play key roles in host defence against extracellular invaders, such as bacteria and fungi?,
and are activated by molecules derived and associated with cell damage, recognized as damage-associated
molecular patterns (DAMPSs) and pathogen-associated molecular patterns (PAMPS) through pattern recognition
receptors (PRRs) present in several cells?3,

DAMPs can originate from a variety of sources, with physiological functions inside the cell and
invisible to immune cells until exposed to the extracellular environment*S. DAMPs are expressed not only by
necrotic cells but also by cells suffering high stress under “danger”®, with the ability to trigger sterile
inflammation’. DAMPs activate neutrophils under recruitment to tissue injury®®, leading to the release of pro-
inflammatory molecules, including myeloperoxidase (MPQ), an enzyme present in neutrophil azurophilic
granules, responsible for the production of toxic reactive species (RS), such as hypoclorous acid (HOCI*)1%-12,
DAMP overproduction contributes to autoimmune and inflammatory diseases, from Alzheimer’s disease to
cancers13-15,

MPO release into the inflammatory milieu by neutrophil degranulation results in protein and DNA
damage, favouring the inflammatory environment!6’. In addition, MPO is a key molecule associated to the
formation of neutrophil extracellular traps (NETs)*1° during a process called NETosis, generating a web-like
structure composed of chromatin and histones derived from the nucleus, along with granule proteins®.

Increased NET formation is associated to the pathogenesis of chronic diseases, due to their ability to
cause tissue damage, thrombosis, regulate inflammatory cytokines and favour the production of
autoantibodies?®?, such as anti-neutrophil cytoplasmic antibodies (ANCAs)?22, ANCAs are categorized as
either cytoplasmic, when specific for proteinase 3 (c-ANCA), or perinuclear, when produced against MPO (p-
ANCA or MPO-ANCA)?*. p-ANCAs are capable of activating neutrophils and promoting their degranulation

and NET formation, even in sterile environments?®26, and are associated with vasculitis and correlated
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diseases?’-32. Furthermore, p-ANCAs are capable of producing a feedback loop through neutrophil activation,
promoting antigen access for auto-antibodies3%333,

NETSs are associated with poorer oncological tumor outcomes35, due to the capability of cancer cells
to promote NET formation®, enhancing distant metastasis®”3°, thrombosis*°, and recent recurrence, by
awakening dormant tumour cells through inflammation®*. In this context, no information regarding the role of
p-ANCAs in the prognosis of breast cancer or other solid tumours has been reported in the literature. Therefore,
determining the presence of circulating and tissue p-ANCA in breast cancer patients and investigating their

relationship with disease prognosis may aid in the understanding their role in cancer cases.

MATERIALS AND METHODS

One hundred and fifty women were enrolled in this prospective study, approved by the Unioeste Ethics
Committee under number CAAE 5524814.4.0000.0107, in accordance to the Declaration of Helsinki. All
patients included in the study signed written informed consent forms. This study was carried out on patients
attending the Francisco Beltrdo Cancer Hospital (Ceonc), Parana, Brazil, from May 2015 to December 2017.
Patients did not receive any treatment prior to sample collection.

Tissue samples were surgically collected, while blood was collected by peripheral venous punction.
Breast tissue and blood samples were obtained from patients diagnosed with either breast cancer (n = 92) or
benign lesions (n = 58). Clinicopathological data were obtained through medical records and are detailed in
Table 1 (breast cancer patients) and Table 2 (benign lesions). Blood samples were centrifuged at 4,000 rpm for
five minutes, and subsequently stored at -20°C until analysis. Biopsies were directly frozen at -20°C until
analysis.

1gG p-ANCA quantification in both serum and tissue pools (pooled serum n=20 and tissue n=10 each)
were performed by enzyme-linked immunoassays (Kit Myeloperoxidase-Ab ELISA, IBL International,
RE75601), according to the following clinicopathological characteristics: biopsy diagnosis (ductal breast
carcinoma or benign breast disease), age at diagnosis (under or over 45 years old), menopausal status at
diagnosis, body mass index (BMI) (eutrophic, overweight and obese), tumour molecular subtype (accordingly
to the Saint Gallen Consensus*?), lymph node invasion, tumour histological grade and risk stratification. After
a data normality assessment, the results were compared by t Student’s test, Mann-Whitney test or a one-way
ANOVA with Bonferroni’s post-hoc test. Serum and tissue results were not compared between each other. The

statistical analyses were carried out using the GraphPad Prism 6.0 and p<0.05 was considered significant.
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RESULTS

Figure 1A displays the p-ANCA levels regarding biopsy diagnosis. Patients presenting in situ
carcinoma exhibited higher circulating p-ANCA levels (5.92+0.29 Ul/mL) compared to controls (5,06+0,29
Ul/mL, p=0.05), benign disease (2,62+0,23 UI/mL, p=0.0029) and invasive breast tumours groups (0,52+0,29
Ul/ mL, p<0.001). p-ANCA tissue levels were increased in benign disease samples (21,28+0,63 Ul/mL)
compared to invasive breast tumours (17,22+0,61 Ul/mL, p=0.0103), in situ breast carcinomas (13,24+0,62
Ul/mL, p=0.0008) and control (8,10+0,58 Ul/mL, p=0.0001).

Figure 1B presents comparisons according to breast tumour molecular subtypes in serum samples.
Luminal A group (12,22+0,61 UI/mL) and triple negative (11,01+£0,57 Ul/mL) group presented significantly
higher p-ANCA levels when compared to the luminal B (6,06£0,58 Ul/mL, p=0.0019 for LumA x LumB and
p=0.0038 for LumB x TN), luminal-HER (5,21+0,58 Ul/mL, p=0.0011 for LumA x Lum-HER and p = 0.0020
for Lum-HER x TN) and HER2 (4,84+0,44 Ul/mL, p= 0.0006 for LumA x HER2 and p= 0.0011 for TN x
HER?2) groups. Concerning tissue analysis (Figure 1C), significantly higher p-ANCA levels were found in the
luminal-HER group (17,80£0,11 Ul/mL) when compared to the triple negative (9,01+0,11 Ul/mL, p<0.001),
HER?2 (6,78+0,11 UI/mL, p<0.001), luminal A (5,81+0,11 UI/mL, p<0.001) and luminal B (4,32+0,11 UI/mL,
p<0.0001) groups.

Higher p-ANCA levels detected in the serum of patients presenting high-grade tumors when compared
to those with low/intermediate grade cancers (Figure 2, 17,03+1,15 Ul/mL for high-grade and 13,27+0,63
Ul/mL for low/intermediate, p=0.0465). Similar results were observed when analysing tissue samples
(9,51+0,28 Ul/mL detected in high-grade tumours and 2,52+0,28 Ul/mL in low/intermediate tumors,
p<0.0001).

Regarding lymph node invasion (Figure 3), higher p-ANCA levels were detected in the serum of
patients with positive lymph node invasions when compared to negative lymph node invasion (1,62+0,06
Ul/mL and 0,25+0,02 UI/mL, respectively at, p<0.001). The same pattern was observed for tissue, (6,08+0,58
Ul/mL for the positive group and 1,97+0,31 Ul/mL for the negative group, at p=0.034).

According to the BMI classification (Figure 4A), p-ANCA levels were higher in the serum of
eutrophic patients in relation to overweight and obese individuals (7,05£0,58 UI/mL for the eutrophic group,
3,21+0,61 Ul/mL for the overweight group and 2,00+0,57 Ul/mL for the obese group, p=0.0105 for eutrophic
x overweight and p= 0.035 for eutrophic x obese), while the overweight and obese groups did not differ between

each other. Regarding tissue, however, the overweight group presented significantly different p-ANCA levels
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when compared to both the eutrophic and obese groups (22,71+0,11 Ul/mL in the overweight group , 4,82+0,11
Ul/mL in the eutrophic group and 6,62+0,11 Ul/mL in the obese group, p<0.001 for overweight x eutrophic
and p<0.001 for overweight x obese).

Figures 4B and 4C displays the results according to the age at diagnosis and menopausal status of the
assessed breast cancer patients respectively. Higher p-ANCA levels were detected in the serum of the younger
individuals (<45 years old) when compared to the older group (>45 years) (4,30+0,11 Ul/mL and 3,12+0,03
Ul/mL, p=0.00086, respectively). The tissue analysis also indicated higher p-ANCA levels in the younger group
(24,26£0,63 UI/mL in younger group and 2,63+0,68 Ul/mL in the older group, p<0.0001). Regarding
menopausal status, higher p-ANCA levels in the serum of the menopausal group were detected compared to
the non-menopausal group (12,00+0,57 Ul/mL and 5,76+0,40 Ul/mL, p<0.0009, respectively). The opposite
was observed for tissue, where menopausal patients presented reduced p-ANCA levels (8,92+0,11 Ul/mL)
compared to non-menopausal patients (23,02+0,57 Ul/ml, p<0.001).

Figure 5 displays the results according to patients risk stratification. High p-ANCA levels were
detected in serum samples from the high-risk group (11,95+0,57 Ul/mL) compared to the intermediate-risk
(9,07+0,29 Ul/mL, p=0.0116) and low-risk (6,94+0,26 Ul/mL, p=0.0014) groups. Regarding tissue, the
intermediate-risk group had displayed higher p-ANCA levels (19,23+0,62 Ul/mL) compared to both the high-

risk (11,06+0,58 Ul/mL, p=0.0007) and low-risk groups (4,76+0,14 Ul/mL, p<0.001).

DISCUSSION

The role of ANCAs in cancer has been recently described for a wide of topographies, as well as their
clinicopathological significance out of the autoimmunity context. To the best of our knowledge, this is the first
study to demonstrate the presence of anti-neutrophil antibodies in patients with breast cancer, as well as in both
blood and normal/tumor breast tissue samples, and point out its clinicopathological significance. The data
reported herein indicate that p-ANCAs are differentially expressed under poor prognosis conditions, such as in
the case of triple negative tumor subtypes, histological high-grade tumor, lymph node invasion and patients
presenting a high-risk of recurrence. Additionally, significant variations regarding age at diagnosis, BMI and
menopausal status, crucial risk factors for both breast cancer development and progression, were also noted.

The mechanism of action of p-ANCAs during the immune response include the activation of cytokine-
primed neutrophils and monocytes, leading to cellular damage and inducing the activation of the complement

pathway, creating a positive feedback loop?>*3, This process results in oxidative burst, degranulation and
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NETosis, which leads to inflammation amplification and significant damage to endothelial cells?44, In
addition, tumor infiltrated neutrophils (TAN) can play a dual role in breast cancer development and
progression, as discussed ahead.

The data reported herein indicate that patients with breast cancer present both circulating and tissue
ANCA levels, at distinct levels according to clinicopathological categorization, suggesting that these molecules
are produced in this pathology and may have some prognostic meaning.

The first analysis aimed to compare p-ANCA levels between normal breast tissue, benign breast
tumors, in situ breast carcinoma and invasive breast cancer cases (Fig 1A). The lowest p-ANCA levels were
detected in the the plasma of patients presenting invasive cancers when compared to the other assessed
conditions.

p-ANCA levels in tissue were higher than in the blood, suggesting a local production of this antibody.
The highest levels were observed in benign tumors, while in situ carcinomas presented reduced levels, and
invasive carcinomas increased levels, suggesting that, while in situ, cancer may escape immunosurveillance.
In situ breast carcinomas are reported as high-leukocyte density tissues*, suggesting that these cells may play
a role in breast cancer progression. When they begin their invasion progression, antigens that might activate
immune response are then exposed. However, the disease progress, in spite of this antigen unmasking, suggests
the existence of mediators that supress local immune responses®®. These findings reinforce the fact that
leukocytes favour tumor progression in breast tissue, and that the presence of p-ANCAs reported herein
suggests that neutrophils can play a role in this network. Furthermore, the reduced p-ANCA levels observed in
the serum of patients presenting invasive breast cancer may be a reflection of the reduced recognition of cancer
antigens resulting from systemic immunosuppressive stimuli derived from the local inflammatory milieu.

Augmented MPO levels have been reported in benign colorectal carcinoma cases when compared to
both malignant adenomas and normal mucosa, increasing significantly throughout carcinogenesis*’. MPO can
act on leukocytes and stimulate the release of pro-inflammatory cytokines, such as IL-8 and TNF-a*,
facilitating metastasis*®. Concerning breast cancer, neutrophilic infiltrates have been reported in both in situ
and invasive carcinomas compared to normal breast tissue, suggesting that the in situ transition to invasive
tumor is the most critical progression step, requiring immunoediting mechanisms displaying significant
differences between the in situ and invasive disease*®.

Therefore, since p-ANCAs in both plasma and breast tissue were detected, the following step

comprised an assessment if different breast cancer subtypes could exhibit distinct p-ANCA expression patterns.
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In this context, the data indicate that patients presenting the luminal A and triple negative subtypes exhibited
the highest levels of circulating p-ANCAs (Fig. 1B). Tissue analysis (Fig. 1C) demonstrated that p-ANCA
levels were differentially expressed among subtypes, highlighting Luminal-HER2 and triple negative as those
displaying the highest levels.

Particularly concerning the triple negative subtype, the prevalence of neutrophils in blood and their
infiltration in breast cancer tissue seems to be strongly linked to poorer clinical outcomes. Almost 90% of these
cancers are infiltrated by TAN®C, and present NETs inside®®. It is possible that, in this case, p-ANCAs will be
formed against NETs. Another observation regarding triple negatives is that high neutrophil to lymphocyte
ratios have been reported in their bloodstream, which have been pointed as a poor prognosis with regard to
predictor parameters, such as lower 5-year disease free survival®, overall survival®? and disease recurrence
rates®®. Furthermore, triple negative breast cancers are usually composed of highly undifferentiated cells.
Tumor histological grade (Fig. 2) are a pivotal parameter that reflects cancer aggressiveness, since
undifferentiated cells can easily metastasize. The patients assessed herein presenting high-grade tumors
displayed increased levels of p-ANCA in blood when compared to those with low-grade breast cancer. In the
same way, the tissue analysis revealed that high-grade breast cancer cases exhibited higher p-ANCA levels in
comparison to low-grade tumors. These findings indicate that p-ANCAs may play a role in the development
of triple negative breast cancers.

Lymph node status is another determinant condition for the prognosis of breast cancer cases. The data
indicate (Fig. 3) that patients with lymph node invasion presented higher p-ANCA levels in both plasma and
breast cancer tissue. Neutrophils can enter lymphoid organs and modulate immune responses, while MPO is
able to inhibit dendritic cells (DCs) activation and proliferation by inhibiting CD86, MHC-1l and CCR7
expression, decreasing CD4+ T cell activity and antigen responses*®. This inhibition occurs mainly through
the formation of HOCI" and hypobromous acid (HOBr®), both powerful oxidants®®. Furthermore, p-ANCAs
may also be able to stimulate MPO release from infiltrated neutrophils inside lymph nodes by the same
mechanism, suppressing cytokines production, including IL-12 and I1L-23, responsible for T cell activation and
differentiation into Thl and Th17, decreasing the release of IL-17A and IFNy*>%, Furthermore, 1L-12 and
IFNYy are also responsible for NK cell activation, so this response is, thus, impaired by DC inhibition®”. TNF-
a, IL-8 and IL-6 have been reported as increased in patients presenting lymph node metastasis*®, known as

potent neutrophil chemotactic factors and activators, especially I1L-8, frequently produced by tumor cells®®,
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The p-ANCA analysis regarding breast cancer-related risk factors also demonstrated interesting
results (Fig. 4). Obese women (Fig. 4A) presented the lowest p-ANCA levels in blood, while overweight
patients displayed the highest levels in breast cancer tissue. Adipose tissue induces proinflammatory reactions
by immune cells, associated with the development of dyslipidaemia and insulin resistance®®. As in classical
immune responses, neutrophils infiltrate early inflammation stages due to cytokines produced by adipose
tissue, such as IL-6, IL-8 and TNF-o'"°. This process induces neutrophil activation and MPO release through
NET formation and degranulation®?, creating a self-amplifying cascade and, thus, sustaining the sterile
inflammatory process, increasing NF-kB signalling and TNF-o production by macrophages'”-,

Younger women with breast cancer presented higher p-ANCA levels in both blood and tissue (Fig
4B). Elderly individuals, on the other hand, present impaired innate immune system activity, such as a lower
ability to present antigens and diminished NET release by neutrophils, in turn lowering circulating
inflammation®. These results could be related to higher neutrophil invasion and NET formation in
young/middle aged patients, which are associated to a migratory phenotype and characterized by local
angiogenesis and tumour survival and progression, as reviewed by some authors?-:64,

Regarding patient menopausal status (Fig. 4C), an inverse relationship concerning p-ANCA levels
was observed, where non-menopausal women presented reduced ANCASs in plasma and increased levels in
breast cancer tissue. In this context, a recent study® has demonstrated that estrogen exacerbates mammary
inflammation during breast involution by recruiting and reprograming neutrophils, transforming them into pro-
tumoral cells. Thus, high ANCA levels in breast cancer tissue could represent this neutrophil deregulation,
which may then secrete more NETs and induce the local production of anti-neutrophil antibodies. It is
important to highlight that the mammary tissue can produce small amounts of estrogen by the aromatase
pathway®®, which is exacerbated by excessive body fat®’, and that the patients assessed herein were mostly
overweight and obese.

When considering the main prognostic factors, risk stratification can be considered a trustworthy tool
to evaluate breast cancer patient prognosis. High-risk patients exhibited the highest p-ANCA levels in blood,
while intermediate risk patients displayed the highest levels in breast cancer tissue (Fig. 5). These findings
reinforce that poor prognosis parameters are associated with high p-ANCA levels in breast cancer patients.

The hypothesis of this study is that high MPO exposure occurs due to inflammation, attracting p-
ANCA and maintaining a favourable environment for tumour malignancy. Although NET formation or

neutrophil infiltration within the tumor were not assessed, it is postulated that this mechanism could explain
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the findings reported herein, according to the reported results, and knowing that p-ANCA are capable of
inducing neutrophil activation and its recruitment?.

In spite of its limitations, the current study is the first to point out an initial interpretation on the clinical
significance of p-ANCAs in breast cancer patients. A better understanding of the mechanistic interplay that
leads the innate immune system to produce p-ANCA in breast cancer remains a challenge. A tolerance break
due to a shift from non-pathogenic to pathogenic antibody production induced by changes in epitope specificity

in inflamed tissue may be one of the answers to process®.
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TABLE 1 - Clinicopathological characteristics of patients presenting breast cancer

Patients presenting Breast Cancer N =92
Median age at diagnosis +55,63 years
(range) (33-82)
Sample classification

Invasive ductal carcinoma 91,30%
Ductal carcinoma in situ 9,69%

Histological grade

11 71,73%
1] 22,82%
Molecular Subtype

Luminal A 22,08%
Luminal B 35,86%
Luminal-HER2 9,78%
HER2} 10,86%
Triple Negative 19,56%
Risk stratification

Low 9,78%
Intermediate 55,43%
High 30,43%
Not stratified 4,34%
Lymph node invasion

Positive 34,78%
Negative 53,26%
Unknown 11,95%
BMI;

Underweight 1,08%
Eutrophic 23,91%
Overweight 41,30%
Obese 27,17%
Unknown 5,43%
Menopausal at diagnosis

Yes 64,13%
No 33,69%
Unknown 2,17%

Abbreviations: THER2, Human Epidermal Growth Factor 2; 1BMI, Body Mass Index
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TABLE 2 - Clinicopathological characteristics of patients presenting benign disease

Patients presenting Benign Disease N =58
Median age at diagnosis 44,01 years
(range) (15-74)
Sample classification

Fibroadenoma 51,72%
Cysts (controls) 48,28%
BMI+

Eutrophic 32,75%
Overweight 22,41%
Obese 18,96%
Unknown 25,86%
Menopausal at diagnosis

Yes 51,72%
No 43,10%
Unknown 5,17%

Abbreviations: 1BMI, Body Mass Index.

Figure Legends

Figure 1 — p-ANCA levels according to the diagnosis results and molecular breast cancer subtype. In Fig.
1A, serum and tissue p-ANCA levels in differential diagnoses related to breast disease, from cystic disease to
invasive carcinoma. * = significant difference from normal breast. ** = significant difference from benign
lesions. *** significant difference from ductal carcinoma in situ. **** = significant difference from invasive
ductal carcinoma. Circulating (Fig. 1B) and tissue (Fig. 1C) p-ANCA levels in patients with breast cancer
categorized by molecular subtype. * = significant difference from Luminal A. ** = significant difference from
Luminal B. *** significant difference from Luminal-HER. **** = significant difference from HER2. ***** =
significant difference from Triple Negative. Results are expressed by units of p-ANCA per mL (U/mL) in both
serum and tissue. The bars are representative of the mean p-ANCA levels in each pool, expressed as standard

deviation. The symbol represents statistical difference (p<0.05)

Figure 2 — p-ANCA serum and tissue levels according to breast cancer histological grade at diagnosis.
Results are expressed by p-ANCA units per mL (U/mL) in both serum and tissue. The bars are representative
of the mean p-ANCA levels in each pool, expressed by standard deviation. The symbol represents statistical

difference (p<0.05).
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Figure 3 - p-ANCA serum and tissue levels according to lymph node status at diagnosis of breast cancer.
Results are expressed by p-ANCA units per mL (U/mL) in both serum and tissue. The bars are representative
of the average of p-ANCA levels in each pool, expressed as standard deviation. The symbol represents

statistical difference (p<0.05).

Figure 4 — p-ANCA serum and tissue levels determined in breast cancer patients grouped according to
risk factors characteristics for breast cancer development. Fig. 4A displays circulating and tissue p-ANCA
levels in groups categorized by BMI index. * = statistical difference from eutrophic. ** = statistical difference
from overweight. *** = statistical difference from obese. Fig. 4B presents the analysis of serum and tissue in
groups classified by age at diagnosis, and Fig. 4C indicates p-ANCA levels in groups categorized according to
menopausal status. Results are expressed by p-ANCA units per mL (U/mL) in both serum and tissue. The bars
are representative of the mean p-ANCA levels in each pool, expressed as standard deviation. The symbol

represents statistical difference (p<0.05).

Figure 5 — p-ANCA serum and tissue levels according to the clinical risk stratification of breast cancer
patients. Results are expressed by p-ANCA units per mL (U/mL) in both serum and tissue. The bars are
representative of the mean p-ANCA levels in each pool, expressed as standard deviation. The symbol

represents statistical difference (p<0.05).
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1. SUBMISSION

Authors should kindly note that submission implies that the content has not
been published or submitted for publication elsewhere except as a brief abstract in
the proceedings of a scientific meeting or symposium.

Authors can post their results in clinical trial registries or submit them to
government regulatory agencies without the manuscript being considered
previously published or an overlapping publication. Cancer will also consider articles
previously available as preprints on non-commercial servers such as ArXiv and
bioRxiv. Authors may also post the submitted version of their manuscript to non-
commercial servers at any time. Authors are requested to update any pre-
publication versions with a link to the final published article.

Once the submission materials have been prepared in accordance with the
Author  Guidelines, manuscripts should be submitted online at
https://mc.manuscriptcentral.com/cancer.

For help with submissions, please contact: cancer@kwfco.com
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2. AIMS AND SCOPE

Cancer is a peer-reviewed publication of the American Cancer Society
integrating scientific information from worldwide sources for all oncologic
specialties. The objective of Cancer is to provide an interdisciplinary forum for the
exchange of clinically applicable information among oncologic disciplines concerned
with the etiology and course of human cancer. Cancer accomplishes this objective
by publishing original articles, as well as other scientific and educational documents,
that support the mission of the American Cancer Society by facilitating the transfer
of knowledge from the laboratory to the bedside; contributing to cancer prevention,
early detection, diagnosis, cure, and rehabilitation; and diminishing suffering from
cancer.
AMERICAN CANCER SOCIETY MISSION

The American Cancer Society is the nationwide community based voluntary
health organization dedicated to eliminating cancer as a major health problem by
preventing cancer, saving lives and diminishing suffering from cancer through

research, education, advocacy, and service.

3. MANUSCRIPT CATEGORIES AND REQUIREMENTS

Initial submissions that exceed the length limitations as described in this
guide by more than 500 words will not be considered for review.

Original Articles: Scientific reports of the results of original clinical research.
The text is limited to 5000 words including the title page(s), structured abstract, text,

references, and tables. Abstracts are limited to 250 words.

4. PREPARING THE SUBMISSION
Cover Letters

Provide a cover letter that describes the significance and novelty of the work,
includes a statement verifying the originality of the work, and discloses any previous
abstracts, presentations, reports, or publications that contain material that might be
perceived to overlap with the current submission, as well as any additional
information that may impact the review process. Cover letters should be addressed
to Dr. Fadlo R. Khuri, the Editor-in-Chief.
Parts of the Manuscript
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The manuscript should be submitted in separate files: main text file; figures;
supporting information (if applicable).

Main Text File

The text file should be presented in the following order:
i. A short informative title containing the major key words. The title should not contain
abbreviations (see Wiley’s best practice SEO tips);
ii. A short running title of less than 40 characters (not required for Letters to the
Editor);
iii. The full names (complete with middle names or initials and academic degrees)
of the authors;
iv. The authors’ institutional affiliations where the work was conducted, with a
footnote for the authors’ present address if different from where the work was
conducted,;
v. Corresponding author’'s complete contact information to include address, phone
number, and email address;
vi. A funding statement that includes details of all funding sources for the work in
question;
vii. A conflict of interest statement that includes details of potential conflicts for all
authors (or indicates that there are none);
viii. Author contributions statement (required for Original Articles only);
iX. Acknowledgments;
X. Precis for use in the Table of Contents: two concise sentences that state the
significant conclusion(s) or message of the manuscript;
xi. Abstract and keywords;
xii. Total number of each: 1) text pages (including title page(s), abstract, main text,
references, and figure legends); 2) tables; 3) figures; 4) and supporting files for
publication;
xiii. Main text;
xiv. References;
xv. Tables (each table complete with title and footnotes); tables may also be
included separately as .DOC, .DOCX, .RTF, or .XLSX files;
xvi. Figure legends;
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Figures and supporting information should be supplied as separate files.
Authorship

Please refer to the journal’s Authorship policy in the Editorial Policies and
Ethical Considerations section for details on author listing eligibility.
Acknowledgments

Contributions from anyone who does not meet the criteria for authorship
should be listed, with permission from the contributor, in an Acknowledgments
section. Financial and material support should also be mentioned. Thanks to
anonymous reviewers are not appropriate.
Conflict of Interest Statement

Authors will be asked to provide a conflict of interest statement during the
submission process. For details on what to include in this section, see the “Conflict
of Interest” section in the Editorial Policies and Ethical Considerations section below.
Submitting authors should ensure they liaise with all co-authors to confirm
agreement with the final statement, which must be included on the title page of the
manuscript in addition to being entered in ScholarOne Manuscripts. To ensure that
the editors and reviewers assigned have access to this information, manuscripts will
not enter the peer review process unless this statement is included in the Word
document.
Abstract

Original and Review Articles must contain an abstract of approximately 250
words. Structured abstracts are required for Original Articles and must have four
specified subtitles: Background, Methods, Results, and Conclusion(s). Abstracts are
not required for Editorials, Commentaries, Communications, or Letters to the Editor.
Abstracts published in Cancer are submitted to the International Cancer Research
Data Bank (ICRDB), supported by the National Cancer Institute. This facilitates
broad circulation of cancer-related abstracts. If the ICRDB edits an abstract
significantly, it is indicated by a notation “modified.” Authors are hereby made aware
of this procedure in advance of submitting a manuscript to Cancer.
Keywords: Please provide 3-7 keywords. Keywords should be taken from those
recommended by the US National Library of Medicine's Medical Subject Headings

(MeSH) browser list at www.nlm.nih.gov/mesh.
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Main Text
The main document, including title page(s), manuscript, references, tables,
and figure legends.
e Submittext files only as .DOC, .DOCX, or .RTF file formats. Other file formats
are not permitted and should be converted to .DOC or .DOCX.
e Include page numbers on the document, beginning with the title page as
number 1.
e Please use standard 10- or 12-point font size. Manuscript should be double
spaced.

References
Submit references per the following instructions:

e List references double-spaced in a separate reference section immediately
following the text.

o Verify all references prior to submission.

e Use the AMA Manual of Style, 10th ed.1 for reference format style and List
of Serials Indexed for Online Users11 for standard journal abbreviations.

e Number references sequentially in the order cited in the text; do not
alphabetize. Remove automatic numbering and linked citations; number
references manually.

e Do not cite personal communications, unpublished observations, and
submitted manuscripts. Reference to a paper accepted but not yet published
can be listed as “in press.” “In press” references must be updated by the
authors as soon as publication data are available.

e Provide names of all authors in a reference when there are six or fewer; if
there are seven or more authors, list only the first three, followed by “et al.”

e Authors are responsible for the accuracy and completeness of their

references and for correct text citation.

Tables
Tables should be self-contained and complement, not duplicate, information
contained in the text. They should be supplied as editable files, not pasted as

images. Legends should be concise but comprehensive — the table, legend, and
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footnotes must be understandable without reference to the text. All abbreviations

must be defined in footnotes. Footnote symbols: t, ¥, §, |, should be used (in that

order) and *, ** *** should be reserved for P values. Statistical measures such as
SD or SEM should be identified in the headings.

1.

Submit single-spaced on separate pages in the word processing program
used. Tables imported into the word-processing program from spreadsheet
programs (eg, Microsoft Excel) should be left in table format and not
converted to text. Gridlines should be retained.

Limit tables to those that adequately and concisely present findings without
redundancy.

Cite all tables in the text. Number tables consecutively, using Arabic
numerals, in the order cited in the text. The table number is followed by a
brief descriptive title.

Include table number, “continued,” and table subheadings on each page if a
table exceeds one manuscript page.

Obtain written permission to reproduce previously published tabular material.
Credits for the reproduced work are included as a footnote to the table and
must include author(s), title, either publisher and city (and country, if other
than US) or periodical name, volume, page, and year. Signed permission

forms must be sent to the Cancer Editorial Office upon submission.

Figure Legends

Legends should be concise but comprehensive — the figure and its legend

must be understandable without reference to the text. Include definitions of any

symbols used and define/explain all abbreviations and units of measurement.

Figures

1.

Submit only publication quality figures in TIFF, EPS, PPT, PPTX, or PDF file
format. JPG, PNG, GIF, and DOC files are not permitted.

2. Figures must be clear and legible in the ScholarOne-generated PDF proof.

TIFF files should have a minimum resolution of 1200 dpi for line art, 300 dpi
for halftones/color (RGB), or 600 dpi for combination halftones/line art.
However, for best results, we recommend using TIFF only for photos and
EPS for any image that includes graphs or text.
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4. PPT and PPTX files should only be used for figures created in Microsoft
PowerPoint.

5. Figures should be sized to one-column width (19 picas, 3.25 inches), or two-
column width (40 picas, 6.75 inches), as appropriate.

6. Call out all figures in the text. Number all figures sequentially with Arabic
numerals in the order cited in the text.

7. Provide double-spaced legends on a separate page to include the figure
number and a brief description of the figure.

8. For typeface within figures, use 6-pt to 12-pt Arial or Helvetica font.

9. Figures with multiple parts should be labeled and referred to as (a), (b), (c),
etc.

10. Obtain written permission to reproduce previously published figures. Credits
for the reproduced work are included in the figure legend and must include
author(s), title, either publisher and city (and country, if other than US) or
periodical name, volume, page, and year. Signed permission forms must be
sent to the Cancer Editorial Office upon submission.

11.Do not embed figures in word processing programs (eg, Microsoft Word).

12.Cancer reserves the right to resize and/or crop photographs to fit the journal’s
format where appropriate.

13.Color figures are published in print and online free of charge. Please note,
however, that it is preferable that line figures (e.g. graphs and charts) are
supplied in black and white so that they are legible if printed by a reader in
black and white. Gray shading in figures may not reproduce well for
publication and should be avoided. Do not use overall background shading
in figures. Do not use gray-shaded bars in graphs—use bars with solid, open,
or hatched fill. Avoid fine lines and very small type and symbols in figures.
Lines should be reasonably dark and type and symbols should be easily read

if the figure is reduced for publication.

Image Integrity

Changes to images can create misleading results when research data are
collected as images. It may, however, be legitimate and even necessary to edit
images. We ask authors to declare where manipulations have been made.
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e Specific features within an image should not be enhanced, obscured,
removed, moved, or introduced.

e Original unprocessed images must be provided by authors should any
indication of enhancement be identified.

e Adjustments to brightness or contrast are only acceptable if they apply
equally across the entire image and are applied equally to controls, and as
long as they do not obscure, eliminate, or misrepresent any information
present in the information originally captured.

e EXxcessive manipulations, such as processing to emphasize one region in the
image at the expense of others, are inappropriate, as is emphasizing
experimental data relative to the control.

¢ Nonlinear adjustments or deleting portions of a recording must be disclosed
in a figure legend.

e Constructing figures from different gels, fields, exposures, and experimental
series is discouraged. When this is necessary, the component parts of
composite images should be indicated by dividing lines clearly demarcated
in the figure and described in the legend.

Reproduction of Copyright Material

If excerpts from copyrighted works owned by third parties are included, credit
must be shown in the contribution. It is the author’s responsibility to also obtain
written permission for reproduction from the copyright owners. For more information
visit Wiley’s Copyright Terms & Conditions FAQ at
http://exchanges.wiley.com/authors/fags---copyright-terms--conditions_301.html
Supporting Information

Supporting information is information that is not essential to the article but
provides greater depth and background. It is hosted online and appears without
editing or typesetting. It may include tables, figures, videos, datasets, etc.
Note: if data, scripts, or other artefacts used to generate the analyses presented in
the paper are available via a publicly available data repository, authors should
include a reference to the location of the material within their paper.
General Style Points

The following points provide general advice on formatting and style.
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e Abbreviations: In general, terms should not be abbreviated unless they are
used repeatedly and the abbreviation is helpful to the reader. Initially, use the
word in full, followed by the abbreviation in parentheses. Thereafter use the
abbreviation only.

e Units of measurement: Measurements should be given in Sl or Sl-derived
units. Visit the Bureau International des Poids et Mesures (BIPM) website for
more information about Sl units.

e Matters of spelling, capitalization, punctuation, hyphenation, reference
format, and general style: AMA Manual of Style, 10th ed.

¢ Citing cancer stages: American Joint Committee on Cancer Staging Manual,
8th ed. or UICC TNM Classification of Malignant Tumors

e Trade Names: Chemical substances should be referred to by the generic
name only. Trade names should not be used. Drugs should be referred to by
their generic names. If proprietary drugs have been used in the study, refer
to these by their generic name, mentioning the proprietary name and the

name and location of the manufacturer in parentheses.

Resource Identification Initiative

The journal supports the Resource Identification Initiative, which aims to
promote research resource identification, discovery, and reuse. This initiative, led
by the Neuroscience Information Frameworkand the Oregon Health & Science
University Library, provides unique identifiers for antibodies, model organisms, cell
lines, and tools including software and databases. These IDs, called Research
Resource ldentifiers (RRIDs), are machine-readable and can be used to search for
all papers where a particular resource was used and to increase access to critical
data to help researchers identify suitable reagents and tools.

Authors are asked to use RRIDs to cite the resources used in their research
where applicable in the text, similar to a regular citation or Genbank Accession
number. For antibodies, authors should include in the citation the vendor, catalogue
number, and RRID both in the text upon first mention in the Methods section. For
software tools and databases, please provide the name of the resource followed by
the resource website, if available, and the RRID. For model organisms, the RRID

alone is sufficient.
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Additionally, authors must include the RIIDs in the list of keywords associated
with the manuscript.

To Obtain Research Resource ldentifiers (RRIDs):

Use the Resource Identification Portal, created by the Resource Identification
Initiative Working Group.

Search for the research resource (please see the section titled “Search
Features and Tips” for more information).

Click on the “Cite This” button to obtain the citation and insert the citation into
the manuscript text.

If there is a resource that is not found within the Portal, authors are asked to
register the resource with the appropriate resource authority. Information on how to
do this is provided in the “Resource Citation Guidelines” section of the Portal.

If any difficulties in obtaining identifiers arise, please contact rii-
help@scicrunch.org for assistance.

Example Citations:

Antibodies: "Wnt3 was localized using a rabbit polyclonal antibody C64F2
against Wnt3 (Cell Signaling Technology, Cat# 2721S, RRID: AB_2215411)"

Model Organisms: "Experiments were conducted in c. elegans strain SP304
(RRID:CGC_SP304)"

Cell lines: "Experiments were conducted in PC12 CLS cells (CLS Cat#
500311/p701_PC-12, RRID:CVCL_0481)"

Tools, Software, and Databases: "Image analysis was conducted with
CellProfiler Image Analysis Software, V2.0 (http://www.cellprofiler.org, RRID:nif-
0000-00280)"

Wiley Author Resources

Manuscript Preparation Tips: Wiley has a range of resources for authors
preparing manuscripts for submission available here. In particular, we encourage
authors to consult Wiley’'s best practice tips on Writing for Search Engine
Optimization.

Editing, Translation, and Formatting Support: Wiley Editing Services can
greatly improve the chances of a manuscript being accepted. Offering expert help
in English language editing, translation, manuscript formatting, and figure
preparation, Wiley Editing Services ensures that the manuscript is ready for

submission.
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5. EDITORIAL POLICIES AND ETHICAL CONSIDERATIONS
Peer Review and Acceptance

All submitted manuscripts are reviewed initially by the Editor-in-Chief for
quality, novelty, scientific importance, and relevance to the journal’s general
readership. Manuscripts with insufficient priority for publication or those that are
outside the scope of the journal are rejected promptly. Manuscripts judged worthy
of further consideration are sent to Section Editors. Manuscripts that pass the initial
screening by the Editor-in-Chief and assigned Section Editor are reviewed by
experts in the field. The Section Editors select the external peer reviewers and make
the final decisions on manuscripts. Editors and reviewers are required to disclose
financial interests or relationships. Reviewers are asked to disclose potential
conflicts when accepting a review assignment. These disclosures are held in
confidence within the Editorial Office, while the Editors’ disclosures are collected
annually and published online.

Cancer employs a single-blind review process in which peer reviewer
identities are kept confidential, but author identities are made known to reviewers.
The existence of a manuscript under review is not revealed to anyone other than
the peer reviewers and editorial staff. Peer reviewers are required to maintain
confidentiality about the manuscripts they review and must not divulge any
information about a specific manuscript or its content to any third party without prior
permission from the journal editors. All authors will be sent notification of the receipt
of manuscripts and editorial decisions by email. During the review process,
designated contact authors can also check the status of the submitted manuscript
via ScholarOne Manuscripts at mc.manuscriptcentral.com/cancer.

Fast-Track Review

If circumstances so warrant, a fast-track review of a paper may be requested
in the cover letter. At the Editor-in-Chief’s discretion, a fast-track review will be
undertaken to expedite manuscripts that deserve rapid review and publication.
Expedited peer review and publication is rare and is reserved for timely presentation
of significant data. If fast-track review is requested in the cover letter, the contact
author will be informed if expedited review has been granted or not.

Appeal Requests


https://onlinelibrary.wiley.com/page/journal/10970142/homepage/editorialboard.html
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Authors who wish to request reconsideration of a rejected manuscript should
contact the Editorial Office at canceredoff@cancer.org. Requests must include the
manuscript ID (CNCR-18-0000) and a detailed description of why the authors
believe the paper should be reconsidered. In addition, the request should indicate if
the manuscript was originally solicited by the Editor-in-Chief or one of the Section
Editors. Appeal requests will be evaluated by the Editor-in-Chief or a Section Editor
to determine if an appeal will be permitted. If the appeal is allowed, instructions will
be provided on how to resubmit your paper. Authors should not resubmit their
rejected paper without prior approval from the Editors and the Editorial Office.
Please note that the Editorial Office will only consider requests sent directly to
canceredoff@cancer.org. Requests that are sent elsewhere will not be considered.
Submissions from Editors

Cancer strives to ensure that any submission from the Editor-in-Chief or a
member of the journal’s Editorial Board receives an objective and unbiased
evaluation. This is achieved by assigning any submitted manuscript from the Editor-
in-Chief or an Editorial Board member to an impartial Section Editor who can
maintain the integrity of the review process. When appropriate, Cancer also utilizes
the services of Guest Editors who are members of the Editorial Advisory Board and
familiar with the peer review processes and policies of the journal. Submitting
authors are automatically blinded to all aspects of the review process by ScholarOne
Manuscripts.

Presubmission Inquiries

Due to the high volume of submissions we receive, Cancer does not consider
presubmission inquiries. Instead, please submit full manuscripts online at
mc.manuscriptcentral.com/cancer.

Case Reports

Case reports of single cases will not be considered.
Supplements

For information on submitting a supplement to Cancer, please see our policy
and instructions.

Human Studies and Subjects

For manuscripts reporting medical studies that involve human participants, a
statement identifying the ethics committee that approved the study and confirmation

that the study conforms to recognized standards is required, for


https://onlinelibrary.wiley.com/page/journal/10970142/homepage/supp_policy_instrux.htm
https://onlinelibrary.wiley.com/page/journal/10970142/homepage/supp_policy_instrux.htm
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example: Declaration of Helsinki; US Federal Policy for the Protection of Human
Subjects; or European Medicines Agency Guidelines for Good Clinical Practice. It
should also state clearly in the text that all persons gave their informed consent prior
to their inclusion in the study.

Images and information from individual participants will only be published
where the authors have obtained the individual's free prior informed consent. Patient
anonymity should be preserved. Photographs need to be cropped sufficiently to
prevent human subjects being recognized. Masking the eye region is inadequate
protection of anonymity. If a patient is identifiable, written permission to use the
photograph must be obtained from the patient or guardian and sent to
the Cancer Editorial Office upon manuscript submission. Clearly state in the
manuscript that informed consent has been obtained. Wiley has a standard patient
consent form available for use.

Animal Studies

A statement indicating that the protocol and procedures employed were
ethically reviewed and approved, as well as the name of the body giving approval,
must be included in the Methods section of the manuscript. Authors are encouraged
to adhere to animal research reporting standards, for example the ARRIVE
guidelines for reporting study design and statistical analysis; experimental
procedures; experimental animals and housing and husbandry. Authors should also
state whether experiments were performed in accordance with relevant institutional
and national guidelines for the care and use of laboratory animals:

US authors should cite compliance with the US National Research
Council's Guide for the Care and Use of Laboratory Animals, the US Public Health
Service's Policy on Humane Care and Use of Laboratory Animals, and Guide for the
Care and Use of Laboratory Animals.

UK authors should conform to UK legislation under the Animals (Scientific
Procedures) Act 1986 Amendment Regulations (SI 2012/3039).

European authors outside the UK should conform to Directive 2010/63/EU.
Clinical Trial Registration

The journal requires that clinical trials are prospectively registered in a
publicly accessible database and clinical trial registration numbers should be
included in all papers that report their results. Authors are asked to include the name

of the trial register and the clinical trial registration number at the end of the abstract.


https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
http://www.hhs.gov/ohrp/regulations-and-policy/regulations/common-rule/index.html
http://www.hhs.gov/ohrp/regulations-and-policy/regulations/common-rule/index.html
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2009/09/WC500002874.pdf
https://authorservices.wiley.com/asset/photos/licensing-and-open-access-photos/Patient-Consent-Form.pdf
https://authorservices.wiley.com/asset/photos/licensing-and-open-access-photos/Patient-Consent-Form.pdf
http://www.nc3rs.org.uk/page.asp?id=1357
http://www.nc3rs.org.uk/page.asp?id=1357
http://www.nap.edu/openbook.php?record_id=5140
http://grants.nih.gov/grants/olaw/references/phspol.htm
http://grants.nih.gov/grants/olaw/Guide-for-the-Care-and-Use-of-Laboratory-Animals.pdf
http://grants.nih.gov/grants/olaw/Guide-for-the-Care-and-Use-of-Laboratory-Animals.pdf
https://www.gov.uk/government/publications/animals-scientific-procedures-act-1986-amendment-regulations
https://www.gov.uk/government/publications/animals-scientific-procedures-act-1986-amendment-regulations
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32010L0063:EN:NOT
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If the trial is not registered, or was registered retrospectively, the reasons for this
should be explained. Retrospectively registered trials will only be considered for
trials that are about behavioral interventions.
Research Reporting Guidelines
Accurate and complete reporting enables readers to fully appraise research,
replicate it, and use it. Authors are expected to adhere to recognized research
reporting standards. The EQUATOR Network collects more than 370 reporting
guidelines for many study types, including for:
Randomised trials: CONSORT
Observational studies: STROBE
Systematic reviews: PRISMA
Case reports: CARE
Qualitative research: SRQR
Diagnostic / prognostic studies: STARD
Quiality improvement studies: SQUIRE
Economic evaluations: CHEERS
Animal pre-clinical studies: ARRIVE
Study protocols: SPIRIT
Clinical practice guidelines: AGREE
We also encourage authors to refer to and follow guidelines from:
e Future of Research Communications and e-Scholarship (FORCE11)
e National Research Council’s Institute for Laboratory Animal Research
guidelines
e The Gold Standard Publication Checklist from Hooijmans and colleagues
e Minimum Information Guidelines from Diverse Bioscience Communities
(MIBBI) website
e FAIRsharing website

Species Names
Upon its first use in the title, abstract, and text, the common name of a species
should be followed by the scientific name (genus, species, and authority) in

parentheses. For well-known species, however, scientific names may be omitted


http://www.equator-network.org/?post_type=eq_guidelines&eq_guidelines_study_design=experimental-studies&eq_guidelines_clinical_specialty=0&eq_guidelines_report_section=0&s=
http://www.equator-network.org/reporting-guidelines/consort/
http://www.equator-network.org/?post_type=eq_guidelines&eq_guidelines_study_design=observational-studies&eq_guidelines_clinical_specialty=0&eq_guidelines_report_section=0&s=+&eq_guidelines_study_design_sub_cat=0
http://www.equator-network.org/reporting-guidelines/strobe/
http://www.equator-network.org/?post_type=eq_guidelines&eq_guidelines_study_design=systematic-reviews-and-meta-analyses&eq_guidelines_clinical_specialty=0&eq_guidelines_report_section=0&s=+
http://www.equator-network.org/reporting-guidelines/prisma/
http://www.equator-network.org/?post_type=eq_guidelines&eq_guidelines_study_design=0&eq_guidelines_clinical_specialty=0&eq_guidelines_report_section=0&s=case+report&btn_submit=Search+Reporting+Guidelines
http://www.equator-network.org/reporting-guidelines/care/
http://www.equator-network.org/?post_type=eq_guidelines&eq_guidelines_study_design=qualitative-research&eq_guidelines_clinical_specialty=0&eq_guidelines_report_section=0&s=
http://www.equator-network.org/reporting-guidelines/srqr/
http://www.equator-network.org/?post_type=eq_guidelines&eq_guidelines_study_design=diagnostic-prognostic-studies&eq_guidelines_clinical_specialty=0&eq_guidelines_report_section=0&s=
http://www.equator-network.org/reporting-guidelines/stard/
http://www.equator-network.org/?post_type=eq_guidelines&eq_guidelines_study_design=quality-improvement-studies&eq_guidelines_clinical_specialty=0&eq_guidelines_report_section=0&s=+
http://www.equator-network.org/reporting-guidelines/squire/
http://www.equator-network.org/?post_type=eq_guidelines&eq_guidelines_study_design=economic-evaluations&eq_guidelines_clinical_specialty=0&eq_guidelines_report_section=0&s=+
http://www.equator-network.org/reporting-guidelines/cheers/
http://www.equator-network.org/?post_type=eq_guidelines&eq_guidelines_study_design=animal-pre-clinical-research&eq_guidelines_clinical_specialty=0&eq_guidelines_report_section=0&s=+
http://www.equator-network.org/reporting-guidelines/improving-bioscience-research-reporting-the-arrive-guidelines-for-reporting-animal-research/
http://www.equator-network.org/?post_type=eq_guidelines&eq_guidelines_study_design=study-protocols&eq_guidelines_clinical_specialty=0&eq_guidelines_report_section=0&s=+
http://www.equator-network.org/reporting-guidelines/spirit-2013-statement-defining-standard-protocol-items-for-clinical-trials/
http://www.equator-network.org/?post_type=eq_guidelines&eq_guidelines_study_design=clinical-practice-guidelines&eq_guidelines_clinical_specialty=0&eq_guidelines_report_section=0&s=
http://www.equator-network.org/reporting-guidelines/the-agree-reporting-checklist-a-tool-to-improve-reporting-of-clinical-practice-guidelines/
http://www.force11.org/node/4433
http://dels.nas.edu/Report/Guidance-%20Description-Animal/13241?bname=ilar
http://dels.nas.edu/Report/Guidance-%20Description-Animal/13241?bname=ilar
https://www.ncbi.nlm.nih.gov/pubmed/20507187
https://fairsharing.org/collection/MIBBI
https://fairsharing.org/collection/MIBBI
http://www.biosharing.org/
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from article titles. If no common name exists in English, only the scientific name
should be used.
Genetic Nomenclature

Sequence variants should be described in the text and tables using both DNA
and protein designations whenever appropriate. Sequence variant nomenclature
must follow the current HGVS guidelines; seevarnomen.hgvs.org, where examples
of acceptable nomenclature are provided.
Sequence Data
Nucleotide sequence data can be submitted in electronic form to any of the three
major collaborative databases: DDBJ, EMBL, or GenBank. It is only necessary to
submit to one database as data are exchanged between DDBJ, EMBL, and
GenBank on a daily basis. The suggested wording for referring to accession-number
information is: ‘These sequence data have been submitted to the
DDBJ/EMBL/GenBank databases under accession number U12345’. Addresses
are as follows:

DNA Data Bank of Japan (DDBJ): www.ddbj.nig.ac.jp

EMBL Nucleotide Archive: ebi.ac.uk/ena

GenBank: www.ncbi.nlm.nih.gov/genbank
Proteins sequence data should be submitted to either of the following repositories:

Protein Information Resource (PIR): pir.georgetown.edu

SWISS-PROT: expasy.ch/sprot/sprot-top

Cell Line Authentication

To ensure the highest standards of quality and accuracy, Cancer strongly
encourages the authentication of cell lines used in the research submitted to the
journal. Please include the RRID (see Resource Identification Initiative above) for
each cell line used. In addition, manuscripts based on research using cell lines must
include a statement addressing the following points in the Methods section of the
manuscript:

1. Where the cells were obtained from

2. Whether the cell lines have been tested and authenticated

3. The method by which the cells were tested

If cells were obtained directly from a cell bank that performs cell line

characterizations and passaged in the user’s laboratory for fewer than 6 months


http://varnomen.hgvs.org/
http://www.ddbj.nig.ac.jp/
http://www.ebi.ac.uk/ena
https://www.ncbi.nlm.nih.gov/genbank/
http://pir.georgetown.edu/
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after receipt or resuscitation, re-authorization is not required. In these cases, please
include the method of characterization used by the cell bank. If the cell lines were
obtained from an alternate source, authors must provide authentication of the origin
and identity of the cells. This is best achieved by DNA (STR) profiling. The DNA
profile should be cross-checked with the DNA profile of the donor tissue (in case of
a new cell line) or with the DNA profile of other continuous cell lines.
Biomarker Papers
For papers that report new biomarkers or algorithms, authors should identify
the unmet clinical need that the diagnostic test could fill. Data obtained with a
discovery (“learning”) set of specimens should be confirmed with a separate
validation set. Statistical analysis should define limits on sensitivity, specificity,
positive predictive value, and negative predictive value. Sufficient detail should be
provided regarding the clinical characteristics of the donors of the assayed
specimens to be certain that they are representative of the population in which an
unmet need is to be targeted. Similarly, methods for assay and analysis should be
presented in sufficient detail to permit replication by other investigators.
Statistical Analysis
The following guidelines should be followed:
1. All statistical methods should be described in the Methods section of the
manuscript.
2. Assignment of individuals/patients to groups should be clearly described (e.g.
randomized assignment, and any stratification factors; self-selection).
3. Report the sample size (n) for each study and each group/subgroup for each
analysis presented.
4. Provide a sample size justification, such as a power calculation, if
appropriate.
5. Describe all statistical methods, including approaches for verifying or testing
assumptions for statistical methods.
6. Report descriptive statistics for center (e.g., mean, median) and dispersion
(e.g. range, IQR, standard deviation) for all continuous variables.
7. Graphical displays should include individual data points for studies with small
sample sizes per group (<10 per group).
8. Report n and the sample proportion for binary variables.
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9. For hypothesis tests, provide alpha (the probability of a Type | error); specify
whether tests are one- or two-sided.

10.Adequately explain more sophisticated statistical procedures such a
multivariable logistic regression, Cox proportional hazard regression model,
multivariate modeling, and verify the assumptions of each such procedure.

11.Confidence intervals should be reported for parameter estimates. P values
(reported to two significant digits) may also be reported. Explain what is
meant by statistical significance. For studies that use Bayesian statistics,
report analogous results (e.g. credible intervals; tail probabilities) using the
same guidance.

12.When reporting P values, include the estimated clinical effect. That is, include
the point estimate of the parameter that is being tested recognizing that
clinical and statistical significance are both important.

13.Discuss and describe adjustments (or rational for lack of adjustments) for

multiple testing.

Conflict of Interest

The journal requires that all authors disclose any potential sources of conflict
of interest. Any interest or relationship, financial or otherwise, that might be
perceived as influencing an author's objectivity is considered a potential source of
conflict of interest. These must be disclosed when directly relevant or directly related
to the work that the authors describe in their manuscript. Potential sources of conflict
of interest include, but are not limited to: patent or stock ownership, membership of
a company board of directors, membership of an advisory board or committee for a
company, and consultancy for or receipt of speaker’s fees from a company. The
existence of a conflict of interest does not preclude publication. If the authors have
no conflict of interest to declare, they must also state this at submission. It is the
responsibility of the corresponding author to review this policy with all authors and
collectively to disclose with the submission ALL pertinent commercial and other
relationships. At the time of manuscript acceptance, each author, including the
corresponding author, must complete his or her own International Committee of
Medical Journal Editors (ICMJE) Conflict of Interest Disclosure Statement.
Information about this form is available at http://www.ICMJE.org. Please label each

conflict of interest form in the following format: ManuscriptNumber_LastName. For
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example: CNCR-18-0000_Smith. In the case of authors with the same last name,
please use the first initial and then last name.
Funding

Authors should list all funding sources in the Acknowledgments section.
Authors are responsible for the accuracy of their funder designation. If in doubt,
please check the Open Funder Registry  for  the correct
nomenclature: https://www.crossref.org/services/funder-registry/. Please be sure to
indicate whether any grants are from the NIH.

Authorship

The journal follows the ICMJE definition of authorship, which indicates that
authorship be based on the following 4 criteria:

1. Substantial contributions to the conception or design of the work; or the
acquisition, analysis, or interpretation of data for the work; AND

2. Drafting the work or revising it critically for important intellectual content; AND

3. Final approval of the version to be published; AND

4. Agreement to be accountable for all aspects of the work in ensuring that
questions related to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

In addition to being accountable for the parts of the work he or she has done,
an author should be able to identify which co-authors are responsible for specific
other parts of the work. In addition, authors should have confidence in the integrity
of the contributions of their co-authors.

All those designated as authors should meet all four criteria for authorship,
and all who meet the four criteria should be identified as authors. Those who do not
meet all four criteria should be acknowledged. These authorship criteria are
intended to reserve the status of authorship for those who deserve credit and can
take responsibility for the work. The criteria are not intended for use as a means to
disqualify colleagues from authorship who otherwise meet authorship criteria by
denying them the opportunity to meet criterion #s 2 or 3. Therefore, all individuals
who meet the first criterion should have the opportunity to participate in the review,
drafting, and final approval of the manuscript.

Additional Authorship Options. Joint first or senior authorship: In the case of joint
first authorship, a footnote should be added to the author listing, e.g. ‘X and Y should

be considered joint first author’ or ‘X and Y should be considered joint senior author.’


https://www.crossref.org/services/funder-registry/
http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html
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Group authorship may be appropriate when a group of researchers has
collaborated on a project, such as a multicenter trial, a consensus document, or an
expert panel. Group authorship may be used in either of two ways:

1. Authorship may be attributed to an entire group (eg, Pediatric Oncology
Group) when all members of the group meet the criteria for authorship previously
outlined. In this case, the name of the group is located on the title page in the place
of authors; each member of the group is listed in a footnote and his/her authorship
acknowledged.

2. When specified authors assume responsibility for an entire group (eg, Jane
E. Doe, John L. Smith, Mark F. Jones for the Pediatric Oncology Group), only the
specified authors must meet the criteria for authorship previously outlined. All
members of the group may be listed in a footnote but are not acknowledged as
authors. In this case, the corresponding author must state in the cover letter that
she/he has written permission from each group member to list her/his name as a
member of the group.

Author Contributions

For Original Articles, a dedicated Author Contributions section should be
included on the title page(s) of the paper to provide information about individual
author contributions to the work. It is expected that all authors will have reviewed,
discussed, and agreed to their individual contributions prior to submission. The
contributions of all authors must be described. The contribution statement will be
published with the final article and should accurately reflect contributions to the
work. Cancer has adopted the CRediT taxonomy of author contributions. The
CRediT contribution terms are as follows: conceptualization, data curation, formal
analysis, funding acquisition, investigation, methodology, project administration,
resources, software, supervision, validation, visualization, writing - original draft, and
writing - review and editing. For full details of the CRediT taxonomy and the scope
of each term, please consult CRediT Taxonomy.

The list of contributions should use the following format:

AUTHOR CONTRIBUTIONS
Author Full Name: List of contributions.
Sample Author Contribution Section
Author Contributions: John Smith: Conceptualization, formal analysis,

funding acquisition, software, and writing — review and editing. Sarah Jones: Data


https://wol-prod-cdn.literatumonline.com/pb-assets/assets/10970142/Taxonomy-1548948207717.pdf
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curation, methodology, project administration, writing — original draft, and writing —
review and editing.
Data Sharing and Data Accessibility

The journal encourages authors to share the data and other artefacts
supporting the results in the paper by archiving it in an appropriate public repository.
Authors should include a data accessibility statement, including a link to the
repository they have used, in order that this statement can be published alongside
their paper.

Human Subject Information in Databases. The journal refers to the World Health
Medical Association Declaration of Taipei on Ethical Considerations Regarding
Health Databases and Biobanks.

Publication Ethics

Cancer uses Similarity Check to screen submitted content for originality and
to detect instances of overlapping and similar text. To find out more about Similarity
Check visit crossref.org/services/similarity-check/. Authors are also encouraged
to review the Office of Research Integrity’s definition of self-plagiarism, which can
be found at ori.hhs.gov/plagiarism-13.

We investigate all instances of alleged scientific misconduct identified in
submitted manuscripts and published papers (including, but not limited to,
plagiarism, manipulation, fabrication, falsification, and duplicate publication). As
Committee on Publication Ethics (COPE) members, we follow the Core Practices in
managing investigations of possible misconduct. Depending on the outcome of our
investigation, we may reject the manuscript, publish a correction, or ask the authors
to retract their paper. In instances of rejection or retraction due to misconduct, the
corresponding author’s institution and funding agency will be notified, per COPE’s
Core Practices. The corresponding author will be notified if Cancer forwards any
manuscript or materials to the institution or funding agency. Read Wiley’s Top 10
Publishing Ethics Tips for Authors here. Wiley’s Publication Ethics Guidelines can
be found here.

ORCID

As part of the journal’s commitment to supporting authors at every step of the
publishing process, the journal requires the submitting author (only) to provide an
ORCID iD when submitting a manuscript. This takes around 2 minutes to

complete. Find more information here.
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https://www.wma.net/policies-post/wma-declaration-of-taipei-on-ethical-considerations-regarding-health-databases-and-biobanks/
https://www.wma.net/policies-post/wma-declaration-of-taipei-on-ethical-considerations-regarding-health-databases-and-biobanks/
https://www.crossref.org/services/similarity-check/
https://ori.hhs.gov/plagiarism-13
https://publicationethics.org/core-practices
http://www.wileyauthors.com/ethics
https://wiley.sharepoint.com/research/Documents/Tools/Author%20Guidelines/authorservices.wiley.com/ethics-guidelines/index.html
http://olabout.wiley.com/WileyCDA/Section/id-828034.html
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Tobacco Policy

Cancer will not consider any work that is funded directly or indirectly from
tobacco companies or their subsidiaries. Any such work will be editorially rejected.
Please note that this does not include work from organizations that sponsor
research from funds won by U.S. states and federal governments as part of tobacco
settlements that are intended to promote research and care toward alleviating the

suffering of individuals affected by tobacco products.

6. AUTHOR LICENSING

If a paper is accepted for publication, the author identified as the formal
corresponding author will receive an email prompting them to log in to Author
Services, where via the Wiley Author Licensing Service (WALS), they will be
required to complete a copyright license agreement on behalf of all authors of the
paper.

Authors may choose to publish under the terms of the journal’s standard
copyright agreement, or OnlineOpen under the terms of a Creative Commons
License.

General information regarding licensing and copyright is available here. To
review the Creative Commons License options offered under OnlineOpen,
please click here. (Note that certain funders mandate a particular type of CC license
be used; to check this, please click here.)
Self-Archiving Definitions and Policies: Note that the journal’s standard copyright
agreement allows for self-archiving of different versions of the article under specific
conditions. Please click here for more detailed information about self-archiving
definitions and policies.
Open Access fees: Authors who choose to publish using OnlineOpen will be
charged a fee. A list of Article Publication Charges for Wiley journals is
available here.
Funder Open Access: Please click here for more information on Wiley’s
compliance with specific Funder Open Access Policies.
NIH Public Access Mandate

For those interested in the Wiley policy on the NIH Public Access Mandate,

please visit our policy statement.
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7. PUBLICATION PROCESS AFTER ACCEPTANCE
Accepted Article Received in Production

When an accepted article is received by Wiley’'s production team,
the corresponding author will receive an email asking them to login or register
with Wiley Author Services. The author will be asked to sign a publication license at
this point.

Proofs

Once the paper is typeset, the author will receive an email notification with
full instructions on how to provide proof corrections.

Please note that the author is responsible for all statements made in their
work, including changes made during the editorial process — authors should check
proofs carefully. Note that proofs should be returned within 48 hours from receipt of
first proof. Correspondence regarding proofs should be directed
to Cancer Production Editor, John Wiley & Sons, Inc., 111 River St., Hoboken, NJ,
07030-5774, USA. Telephone: (201) 748-8758; Facsimile: (201) 748-6182/8852;
Email: cncrprod@wiley.com.

Publication Charges

Cancer does not charge any submission, page, or color fees.
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ANEXO Il — Comprovante de Submissao

CNCR-19-0354 Submitted to Cancer

e Cancer <onbehalfof@manuscriptcentral.com> |i7'
11:.07

Para: thalitascandolara@hotmail.com; lytomita@gmail.com; carlasilvajanaina.nutri@gmail.com; elaineminattidias@hotmail.com; jessica.malanow... v

05-Feb-2019

Dear Dr. PANIS,

Thank you for your interest in Cancer. Your manuscript entitled "ANTI-NEUTROPHIL ANTIBODIES ARE ASSOCIATED WITH POOR PROGNOSIS IN HUMAN
BREAST CANCER" has been successfully submitted online and is presently being given full consideration for publication.

Your manuscript number is CNCR-19-0354. Please mention this number in all future correspondence regarding this submission.

Cancer uses Similarity Check to screen submitted content for originality and to detect instances of overlapping and similar text. To find out more about
Similarity Check visit https://www.crossref.org/services/similarity-check/.

You can view the status of your manuscript at any time by checking your Author Center after logging into https://mc.manuscriptcentral.com/cancer. If
you have difficulty using this site, please click the 'Get Help Now' link at the top right corner of the site.

Thank you for submitting your manuscript to Cancer.

Sincerely,

Cancer Editorial Office



ANEXO Ill — Termo de Consentimento Livre e Esclarecido

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO - TCLE

Titulo do Projeto: Mapeamento do cincer de mama familial no Sudoeste do Parana e estudo de associagdo de rzco
com a exposigao ecupacional 3 agrofdxicos.
Pesquisador responsavel: Prof® Dr* CAROLINA PANIS — Telefones (43)00165316 e (46) 20553026

Equipe do projeto; Ms. Aedra Bufalo — Professora Adjunta do Curso de Medicina da Unioeste, Campus de Francisco
Beltrdo.Dra Rosebel Prates — Professora Adjunta do Curso de Medicina da Unioeste, Campus de Francisco Beltrdo.Dra
Claudicéia Risso Pascotto - Professora Adjunta do Curso de Medicina da Unioeste, Campus de Francisco Belftrdo.Dra
Léia Carolina Licio - Professora Adjunta do Curso de Medicina da Uniceste, Campus de Francisco Beltrio. Ms. Geraldo
Vicentini — Professor do Curso de Medicina da Uniceste, Campus de Francisco Beltrio.

Convidamos vocé a participar de nossa pesquisa que tem o objetive de identificar os casos de cincer de mama
em mulheres que tem historia da doenga na familia, que moram na regifo Sudoeste do Parana. Para isso sera realizada
a coleta de um tubo de sangue (10 mL) para fazer os exames necessarios para identificar porque alguns tumores de
mama levam & doengas tio agressivas.

Durante a execugio do projeto também vamos precisar de uma parte do tecido tumoral que o médico ira remaover
durante a sua cirurgia ou que foi coletado para o diagndstico da doenga (na bidpsia). Também precisaremos consultar o
prontuaric médico, para saber informagbes sobre sua salde e sua ocupagio de frabalho. Para algum questionamenta,
divida ow relato de algum acontecimenio os pesquisadores poderdo ser contatados a qualguer momento, pelos telefones
(43)201685316 o (48) 20553026, Estamos disponiveis para esclarecer quaisquer dividas, a qualquer momento.

Desta forma, vocé esta contribuindo para a identificagio de fatores que levam & alta incidéncia de cdnceres
agressivos Na nossa regiao.

Este termo sera entregue em duas vias, sendo que uma ficara com vocé. Vooé ndo pagara nem recebera para
participar do estudo. Seus dados serdo mantidos em sigilo, ou seja, ninguém além dos pesquisadores terd acesso ao
material cu informagies coletadas. Estes dados serdo utilizados somente para fins cientificos. Vocé podera cancelar sua
participagio a qualguer momento. Se necessitar de maiores informagdes, o telefone do comité de ética & 3220-3272 e da
pesquisadora responsavel & 46 305530268, A coleta de material sera feita dentro do Ceonc, portanto qualquer imprevisto
sera resolvido imediatamente no local. Ao término do projeto, se a pesquisa identificar que a sua doenga se classifica
como cancer familial, vocé serd chamado ao Ceonc para receber esclarecimentos sobre como proceder no
acompanhamenio da doenga Nos proximos anos.

Declaro estar ciente do exposto e desejo participar do projeto.

MNome do sujeito de pesquisa ou responsavel:

Assimatura:

Eu, Carolina Panis, declaro que fomeci todas as informagies do projeto ao participante efou responsavel.

Dhata:
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ANEXO IV — Comprovante do Comité de Etica

UNIOESTE - CENTRO DE
CIENCIAS BIOLOGICAS E DA “§ Qgracarorma
SAUDE DA UNIVERSIDADE

PARECER CONSUBSTANCIADO DO CEP

DADOS DA EMENDA

Titulo da Pesquisa: Mapeamento do céncer de mama e estudo de associagdo de risco com a exposigio
ocupacional aos agrotdéxicos no Parana: mecanismos moleculares e implicagies
clinicas

Pesquisador: CAROLIMNA PAMIS
Area Temitica:
Versao: 4

CAAE: 35524814.4.0000.0107
Instituig3e Proponente: UNIVERSIDADE ESTADUAL DO OESTE DO PARANA
Patrocinador Principal: Financiamento Proprio

DADOS DO PARECER

MNimero do Parecer: 2.309.144

Apresentagio do Projeto:

Trata-se de uma emenda ao projeto. Essa emenda solicita modificagies quanto a extensfo do prazo de
conclusdo, readequagio do titulo do projeto, inclusio de uma nova atividade na metodologia, incuséo de
instrumento de coleta de dados para invesfigar 8 exposigio a agrotoxicos e inclusio de analise de material
de biopsias.

Objetivo da Pesquisa:

Descritos adequadamente e detalhadamente

Avaliagio dos Riscos e Beneficios:

Descritos os riscos e beneficios adequadamente._

Comentarios e Consideragtes sobre a Pesquisa:

Projeto bem apresentado além de ser muito pertinente a area da salde em geral e da medicina em
particular. A pesquisadora solicita algumas modificagies que estio detalhadas em documento anexo e
transcritas abaixo com a respectiva andlise do CEP:

1. Extensio do prazo de conclusio para dezembro de 2021 - ACATADO

Engersgo:  UNNERSITARIA

Balmo: UNNERSITARIO CEP: 35313110
UF: PR Municipio: CASCAVEL
Telefons: {45)3220-3272 E-mall: cepprppgi@unioeste or

Prigirna 01 2 3
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UNIOESTE - CENTRO DE
CIENCIAS BIOLOGICAS E DA “§ 2piacg orme
SAUDE DA UNIVERSIDADE

Contnusglo do Parecer 2.309.944

2. Readequagso do tiulo para: Mapeamento do cincer de mama e estudo de
associagio de risco com a exposigio ocupacional a0s agrotdxicos no Parana:
mecanismos moleculares e implicagbes clinicas - ACATADO

3. No item metodologia, incluir que sera realizada a coleta de 20 mL de amostra de

urina, tanio das pacientes voluntarias como de membros de sua familia (caso a

mesma seja exposta aos agrotoxicos). Tal coleta serd realizada pelo proprio individuo, através de micgio
espontinea em frasco plastico, apds assinatura do TCLE modificado em anexo - ACATADO

4. Inclusdo do instrumento de coleta para investigagio da exposigio aos agrotoxicos,
composto das questies em anexo (Instrumento de coleta de dados — Agrotexicos) - ACATADO

5. Etapa de validagdo do estudo: Inclusio da andlise de material de bidpsias de mama e linfonodos oriundos
de pacientes portadoras de cincer de mama atendidas em Londrina-PR. Este material & composto de
blocos de parafina e encontra-se arquivado sob guarda do laboratorio Loges, que ira colaborar no projeio
(declaragio em anexo) - ACATADOD

Consideragoes sobre os Termos de apresentagio obrigatoriac
Todos os termos foram anexados, incluindo a modificagio do TCLE e o termos de aprovagio do
responsavel pelo campo de estudo - Laboratdrio Logos.

Recomendagies:

Mio ha

Conclusies ou Pendéncias e Lista de Inadequagdes:

Todas as modificagies solicitadas pela pesquisadora estio fundamentadas e foram acrescidas aos projeto
integral, assim como anexados documentos referentes as respectivas modificagies quanto ao instrumenio
de coleta, TCLE e termo assinado pelo respensavel pelo laboratorio Logos.

Assim, ndo ha pendéncias e a pesquisadora podera dar seguimento, estando de acordo com a5 nomas
regulamentadoras de pesquisas envolvendo seres humanos.

Consideragies Finais a critério do CEP:

Endersgo: UMVERSITARIA

Baimo: UNNVERSITARIO CEP: 85813110
UF: PR Municiplo: CASCAVEL
Telefong: (45)3200-3272 E-mall: cep prppa@unioeste br

Prlgirea 3 e 53
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UNIOESTE - CENTRO DE

- : Plataforma
CIENCIAS BIOLOGICAS E DA arsil
SAUDE DA UNIVERSIDADE
Contnusgio do Panecer 2,309 144
Este parecer foi elaborado baseado nos documentos abaixo relacionados:
Tipe Documento Arquivo Postagem Austor Situagio
Informagbes Basicas |PB_INFORMAGCOES_BASICAS @78825 18/08/2017 Aceitn
do Projeto E2 pdf 16:55:42
TCLE /! Termos de | TCLE_modificado. pdf 18082017 [CAROLINA PANIS Aceito
Assentimento / 168:54:28
Justificativa de
Auséncia
Projeto Detalhado /| brochura_pesquisador_modificada. pdf 18/D82017 |CAROLIMNA PANIS Aceito
Brochura 168:54:05
Investigador
Recurso Anexado Solicita_esmendas. pdf 18/D82017 |CAROLIMNA PANIS Aceito
pelo Pesquisador 18:37:40
Declaragio do resuliade_ppsus_aprovacao.pdf 18/08/2017 | CAROLINA PANIS Aceiin
Patrocinador 16:37:28
Declaragdo de declaracac_Logos.pdf 18082017 |CAROLINA PANIS Acsitn
Pesquisadores 18:35:62
Qutros Instrumento_de_coleta_de_dados.pdf 1B/082017 [CAROLINA PANIS Aceitn
16:34:52

Folha de Rosto folha_de_rosto_assinada pdf 18082017 [CAROLINA PANIS Aceito
18:32:07

Situagio do Parecer:

Aprovado

Mecessita Apreciagao da CONEP:

Nao

CASCAVEL, 02 de Outubro de 2017

Assinado por:

Fausto José da Fonseca Zamboni

[{Coordenador)

Endarego. UNMIERSITARIA

Balmo:  UNNERSITARIO

CEP: 35813110

UF: PR Municiplo: CASCAVEL
Telefons: (4532203272

E-mall: capprppgiuniceste or
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