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RESUMO

Introducao: O carcinoma de células escamosas (CCE) oral afeta
predominantemente homens entre a quinta e sexta décadas de vida. No entanto, estudos
epidemioldgicos recentes t€ém demonstrado uma maior incidéncia em pacientes jovens,
possivelmente associado a um comportamento clinico mais agressivo. Objetivo: Avaliar
e comparar o significado clinico-patolégico e progndstico da expressdo immuno-
Histoquimica de proteinas reguladoras do ciclo celular e invasdo local em CCE oral
afetando pacientes jovens e pacientes acima da quinta década de vida. Materiais e
métodos: Foi realizado um estudo retrospectivo caso-controle utilizando 132 CCE oral
fixados em formol e incluidos em parafina (61 pacientes jovens < 40 anos de idade e 71
pacientes controles > 47 anos de idade). Os casos foram dispostos em Tissue Microarray
(TMA) e realizado reagdes imuno-Histoquimicas para um grande painel de proteinas
(Ki67, p53, pl6, Bcl-2, Ciclina D1, C-ErbB2, p21, Myc, EGFR, MMP-9, SMA,
Catepsina K e FGF-2). Os dados clinico-patoldgicos foram recuperados dos prontudrios
médicos dos pacientes, analisados e correlacionados com a expressdo de proteinas e a
sobrevida. Resultados: As caracteristicas clinico-patoldgicas de pacientes jovens foram
semelhantes aos controles com mais de 47 anos de idade, com excecdo de uma maior
frequéncia de metastases linfonodal no ultimo grupo. A sobrevida livre de doenca (DFS),
sobrevida cancer especifica (CSS) e sobrevida global (OS) foi semelhante nos dois grupos
(p=0,104; 0,337 ¢ 0,681, respectivamente). Houve diferenca significativa entre os grupos
etarios na expressao de EGFR (p =0,042) e MMP-9 (p = 0,001), os quais revelaram uma
maior expressao nos pacientes jovens. C-erbB2 e SMA foram correlacionados com uma
menor DFS no grupo de jovens, Myc influenciou a OS (p = 0,010 em jovens e p = 0,001
em grupo com idade > 40 anos) e CSS (p =0,007 e p = 0,001, respectivamente) em ambos
grupos de pacientes; e FGF-2 se correlacionou com uma diminui¢@o na OS dos pacientes
jovens (p = 0,023) e uma menor DFS nos individuos com mais de 40 anos (p = 0,032).
Conclusao: As caracteristicas clinico-patoldgica e as taxas de sobrevida dos individuos
afetados por CCE oral ndo sdo significativamente afetados pela idade dos pacientes,

embora pequenas diferencas moleculares entre pacientes jovens e naqueles com idade



superior a 40 anos estiveram presentes nessa amostra, sugerindo existéncia de diferentes

mecanismos biolégicos envolvidos na patogénese molecular destes tumores

Palavras-chave.

Carcinoma de células escamosa oral, Pacientes jovens, Cancer oral, Sobrevida,

Prognéstico, Imuno-Histoquimica.



ABSTRACT

Introduction: Oral squamous cell carcinoma (OSCC) predominantly affects
older patients in the fifth and sixth decades of life. However, recent epidemiological
studies have demonstrated a higher incidence of OSCC in young patients, possibly
associated with a more aggressive clinical behavior. Purpose: To evaluate and compare
the clinicopathological and prognostic significance of the immunoexpression of
regulatory proteins of cell cycle and local invasion in OSCC affecting young and older
patients. Methods: A retrospective case-control study was conducted using 132 formalin-
fixed, paraffin-embedded OSCC (61 young patients < 40 years-old and 71 controls > 47
years-old). Cases were arranged in tissue microarray (TMA) and submitted to
immunohistochemical reactions analyzing a large panel of proteins (Ki67, p53, p16, Bcl-
2, Cyclin D1, C-ErbB2, p21, Myc, EGFR, MMP-9, SMA, Cathepsin K and FGF-2).
Clinicopathological data were retrieved from patient’s medical charts, analyzed and
correlated with proteins expression and survival. Results: The clinicopathological
features of young patients were similar to the controls older than 40 years old, with the
exception of an increased frequency of lymph node metastases in the latter. Disease Free
Survival (DFS), Cancer Specific Survival (CSS) and Overall Survival (OS) was similar
in both groups (p = .104, .337 and .681 respectively). There were significant difference
between age groups in EGFR (p = .042) and MMP-9 (p = .001) expression, revealed an
increased expression in young patients. C-ErbB2 and SMA correlated with a lower DFS
in the young group, Myc influenced the OS (p = .010 in young and .001 in group > 40
years old) and CSS (p = .007 and p = .001 respectively) in both groups of patients; and
FGF-2 determined a lower OS in the young patients (p =.023) and a decreased in DFS in
subjects older than 40 years old (p =.032). Conclusion: Clinicopathological features and
survival rates of patients affected by OSCC are not significantly affected by patients’ age,
but slight molecular differences between young and older than 40 years old were present
in this sample suggesting that exist different biological mechanisms involved in the

molecular pathogenesis of these tumors.



Keywords.
Oral squamous cell carcinoma, Young patients, Oral cancer, Survival, Prognosis,
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RESUMEN

Introduccion: El carcinoma de células escamosas (CCE) oral afecta
principalmente a hombres mayores entra la quinta y sexta décadas de la vida. Sin
embargo, estudios epidemioldgicos recientes han demostrado una mayor incidencia en
pacientes jovenes, posiblemente asociado con un comportamiento clinico mds agresivo.
Objetivo: Evaluar y comparar la importancia clinico-patolégica y de prondstico de la
expresion inmunohistoquimica de proteinas reguladoras del ciclo celular y la invasién
local en CCE oral afectando a pacientes jovenes y pacientes por encima da quinta década
de vida. Materiales e métodos: Estudio retrospectivo de casos y controles que se realiz6
utilizando 132 CCE orales fijados en formol e incluidos en parafina (61 pacientes jovenes
< 40 anos y 71 contoles > 47 afios de edad). Los casos fueron dispuestos en Tissue
Microarray (TMA) y se sometieron a reacciones de inmunohistoquimicas analizando un
gran panel de proteinas (Ki67, pS3, p16, Bcl-2, Ciclina D1, C-ErbB2, p21, Myc, EGFR,
MMP-9, SMA, Catepsina K y FGF-2). Los datos clinicopatolégicos fueron recuperados
de las historias clinicas de los pacientes, analizados y correlacionados con la expresion
de las proteinas y la supervivencia. Resultados: Las caracteristicas clinicopatoldgicas de
pacientes jovenes fueron similares a los individuos con mas de 40 afios, con la excepcion
de una mayor frecuencia de metéstasis en los ganglios linfaticos en el dltimo grupo. La
supervivencia libre de enfermedad (DFS), supervivencia cancer especifica (CSS) y
supervivencia global (OS) fueron similar en ambos grupos (p = 0.104, 0.337 y 0.681,
respectivamente). Hubo diferencias significativas entre los grupos de edad en la expresion
de EGFR (p =0,042) y MMP-9 (p = 0,001), que revel6 una mayor expresion en pacientes
jovenes. C-ErbB2 y SMA se correlacion6 con una menor DFS en el grupo joven, Myc
influencié en la OS (p = 0,010 en jovenes y 0,001 en el grupo con edad > 40 afios) y CSS
(p = 0,007 y p = 0,001 respectivamente) en ambos grupos de pacientes; y FGF-2
determiné una menor OS en los pacientes jovenes (p = 0,023) y disminuyé la DSF en
pacientes con mas de 40 afios de edad (p = 0,032). Conclusion: Las caracteristicas
clinicopatoldgicas y las tasas de supervivencia de los pacientes afectados por CCE oral
no se ven afectados de manera significativa por la edad de los pacientes, sin embargo

pequeias diferencias moleculares entre pacientes jovenes y aquellos con edad superior a



40 afios estaban presentes en esta muestra, lo que sugiere que existen diferentes

mecanismos bioldgicos implicados en la patogénesis molecular de estos tumores.

Palabras clave.

Carcinoma de células escamosas oral, Pacientes jovenes, Cancer oral. Supervivencia,

Pronéstico, Inmunohistoquimica.
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INTRODUCAO

1.1 EPIDEMIOLOGIA DO CANCER

Segundo a Organizacdo Mundial da Sadde - OMS, o cancer € a principal
causa de morte no mundo, no ano de 2012 foram estimados 14,1 milhdes de novos casos
e 8,2 milhdes de mortes (World Cancer Report, 2014). O cancer oral € um reconhecido
problema de satde publica global representando a sexta neoplasia mais frequente
(Duvvuri e Myers, 2009), porém € a mais prevalente em alguns paises Asiaticos como Sri
Lanka, India, Paquistdo e Bangladesh (Warnakulasuriya, 2009) devido ao habito de
mastigacdo de Saché de betel (PAAN), um composto de substancias naturais (Nozes da
palmeira areca, folha de betel, cal hidratada e folha de tabaco) (Nair et al., 2004). O
Instituto Nacional de Cancer - INCA, do Brasil, através do programa de epidemiologia e
vigilancia do cancer e seus fatores de risco reportou, no ano de 2013, 5.401 mortes por
cancer oral, sendo 4.223 em homens e 1.178 em mulheres e estimou 15.490 novos casos
para o ano 2016, afetando 11.140 homens e 4.350 mulheres (INCA, 2014). #mujer

jombres

1.2 CARACTERISTICAS CLINICAS E HISTOPATOLOGICAS DO CANCER
ORAL

O Carcinoma de Células Escamosas — CCE representa 90% dos tumores
malignos localizadas na cavidade oral e 40% das neoplasias de cabeca e pescocgo
(Kowalski et al., 2000), sendo o subtipo histolégico mais comum. O CCE tem origem no
epitélio de superficie com invasdo ao tecido conjuntivo subjacente, onde as células
malignas apresentam diferentes graus de diferenciacdo escamosa e frequentemente €
observado ceratinizacdo com varidvel formacdo de pérolas de ceratina (Barnes et al.,
2005). As células epiteliais neopldsicas encontram-se em um estado dindmico inter-
relacionado com o microambiente do tumor — MAT, que contém uma variedade de
componentes como células ndo cancerosas: células imunes, fibroblastos e células

vasculares angiogénicas; matriz extracelular: fibras de coldgeno e fibronectina; e fatores
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soldveis: enzimas, fatores de crescimento e quimiocinas; assim, 0 MAT é considerado

parte do tecido canceroso (Salo et al., 2014).

Segundo a OMS (2005) o grau de diferenciacdo, considerando a semelhanca
do tecido tumoral com o de origem, € o fator avaliado para a classificacao histolégica dos
tumores em: i) Bem diferenciado, assemelha-se morfoldgica e funcionalmente ao epitélio
normal, ii) Moderadamente, pleomorfismo celular com moderada atividade mitética, e
iii) Pobremente diferenciado, células imaturas, numerosas mitoses atipicas e escassa

ceratinizacdo.

Clinicamente o CCE oral afeta principalmente a lingua e o assoalho da boca,
embora outros locais podem se ver afetados como a mucosa bucal, a drea retromolar, a
gengiva, o palato mole e duro. Apresentam-se como lesdes eritroleucoplasicas
assintomdticas em fases iniciais, e como ulceras ou nédulos doloridos com margens
endurecidas e irregulares em estdgios mais avangados (Bagan et al., 2010). Observa-se
propensdo para numerosas metastases locais em linfonodos cervicais (Barnes et al., 2005)
e escassas metdstases a distancia, as quais quando presente afetam o pulmao, linfonodos

ndo loco regionais, pele, ossos e figado (Sumioka et al., 2013).

A literatura cientifica tem demonstrado o seguinte perfil dos pacientes
portadores de CCE oral: predominio em homens (propor¢cio homens-mulheres 1.3:1),
com idade entre a quinta e sexta década de vida e com abuso de consumo de tabaco e
alcool (Iamaroon et al., 2004). No século passado, o CCE oral era considerado uma
doenc¢a incomum em pacientes jovens menores de 40 anos, representando s6 4% de todos
os casos (Cusumano e Persky, 1988); entretanto recentes estudos epidemioldgicos vém
demostrado uma maior prevaléncia neste grupo etdrio, alcancando taxas de incidéncia de
7,2, 8,2, 18 e 18,7% em paises como China (Sun et al., 2015), Espanha (Martin et al.,
1997), EUA (Myers et al., 2000) e Brasil (Pontes et al., 2011), respectivamente.

Como consequéncia do aumento no nimero de casos afetando pacientes
jovens e com o objetivo de uma melhor compreensdo do comportamento clinico e
bioldgico desses tumores, diferentes autores tem investigado este grupo especifico de
individuos, com resultados controversos (Kuriakose et al., 1992; Ribeiro et al., 2009;
Kaminagakura et al., 2010; Kaminagakura et al., 2011; Van Monsjou et al., 2013; Hilly
et al., 2013).
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Ribeiro et al. (2009) estudaram em uma andlise retrospectiva o CCE oral em
uma amostra de pacientes com idade menor ou igual a 45 anos, onde demostraram que as
caracteristicas clinico-patoldgicas no grupo de individuos jovens sdo iguais as
encontradas na populacdo em geral: pacientes de raca branca, do sexo masculino, com
relato de consumo de tabaco e dlcool. O assoalho da boca foi local mais afetado seguido
pela lingua, e os tumores foram principalmente bem diferenciados histolégicamente e
diagnosticados em estddios clinicos avangados (III/IV). Em relacio ao progndstico
Kaminagakura et al. (2010) relatou que a taxa de recidiva € maior nos pacientes mais
jovens, porém, sem diferenca significativa na taxa de sobrevida global. Os pacientes mais
jovens diagnosticados apds 0 1990 tinham tumores em estddio clinico menos avangado;
e com um aumento do uso de combinagdo da cirurgia, radioterapia e quimioterapia, a taxa

de sobrevida global foi melhorada.

Em contrapartida, Kuriakose et al. (1992) mostraram uma maior frequéncia
de mulheres jovens afetadas por CCE oral, com poucos fatores etioldgicos evidentes e
tumores invasivos que afetam a lingua; ao contrdrio dos pacientes maiores de 60 anos
onde a maioria foram homens, com histérico de consumo de cigarro e/ou édlcool lesdes
exofiticas na mucosa oral ou gengiva. Neste cendrio Hilly et al. (2013) avaliaram a
sobrevida em pacientes com idade menor de 30 anos, € encontraram uma apresentacao
mais agressiva da doenga nos jovens do que nos pacientes de idade mais avancada, com
maiores taxas de metdstases cervicais regionais e doenca recorrente com uma taxa de

letalidade de 100%.

1.3 FATORES DE RISCO ASSOCIADOS AO CANCER ORAL EM PACIENTES
JOVENS

O consumo sinérgico de tabaco e dlcool sdo considerados os principais fatores
de risco associados ao desenvolvimento do CCE oral (Barnes et al., 2005), no entanto, o
papel destes agentes em pacientes jovens € incerto, devido a auséncia do habito ou a
exposi¢do por curto periodo de tempo na maioria dos casos. Existe um subgrupo de
pacientes com predilecdo pelo sexo feminino, ndo tabagistas e ndo etilistas, HPV
negativos, cuja etiologia é desconhecida, e Toner e E. O’Regan (2009) sugeriram diversos

mecanismos que podem ajudar a compreender a etiologia nestes individuos. Cita-se a
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variacdo de cada individuo quanto a capacidade de se desintoxicar dos hidrocarbonetos
(produtos do tabaco e do dlcool) mediante a fungdo das glutationa transferases - GST, ou
seja, uma exposi¢do ambiental ao fumo do tabaco pode desempenhar um papel importante
em alguns pacientes jovens ndo tabagistas com o genétipo nulo GSTMI1 e GSTTI1
(associagdo encontrada no carcinoma de pulmdo e CCE oral). Outra consideracao é o
consumo de dlcool como um fator independente (¢ ndo um co-fator do cigarro)
relacionado com a ingestdo de bebidas alcodlicas, mediante seu mecanismo facilitador da

absorcao de substancias cancerigenas para dentro das células.

O papel do virus do papiloma humano — HPV também tém sido pesquisado
neste grupo de pacientes. O HPV € um virus de DNA, da familia Papovaviridae e
aproximadamente 100 subtipos foram descobertos até hoje, os quais sdo classificados
como de baixo risco (HPV-6 e HPV-11, envolvidos nas lesdes benignas) e de alto risco
(HPV-16 e HPV-18, conhecidos carcinogénicos), o ultimo fortemente relacionado com
CCE de tonsila (Syrjdnen, 2005). Segundo Kaminagakura et al. (2012) a presenga do
HPV-DNA de alto risco em CCE oral € baixa representado o 19,2% dos casos, embora,
quando ¢ feita a andlise por idade, 68,2% sao pacientes menores de 40 anos, sugerindo a
possibilidade de ser um fator contribuinte na carcinogénese oral nos individuos mais

jovens.

Evidencia cientifica sugere que os pacientes jovens podem ter uma maior
instabilidade gendmica devido a alta presenca de tumores anaploides e tetraploides em
comparacdo com uma baixa prevaléncia dessas alteracdes nos tumores de pacientes acima
de 50 anos (Santos-Silva et al., 2011). Por outro lado, alteragdes genéticas, avaliadas por
hibridizacdo gendmica, encontradas nestes pacientes, na maioria tabagistas, ndo tem sido
achadas nos jovens nao fumantes, por exemplo 3p, 9p21, 11q13, 7p12, 10g23.3 (Toner e
E. O’Regan, 2009). Além disso, quando algum tipo de susceptibilidade hereditaria estiver
relacionado a etiologia, os antecedentes de doencas familiares devem ser considerados
importantes, indicando aumento no risco de cancer em parentes de primeiro grau. A
histéria familiar pode estar associada a um inicio precoce do CCE oral juntamente com
outros fatores de risco como a anemia de Fanconi, a sindrome de Bloom,
imunossupressao, desnutricdo, consumo de drogas e desordenes potencialmente malignas

(Toner e E. O’Regan, 2009; Van Monsjou et al., 2013).
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1.4 PATOGENESE MOLECULAR DO CANCER ORAL

O CCE oral é o resultado de multiplos eventos moleculares que se
desenvolvem na combinag¢do de predisposi¢des genéticas individuais, exposicio a agentes
carcinogénicos ambientais e/ou uma func¢do reduzida dos fatores intrinsecos de protecdao
do DNA, os quais em interacdo promovem um comportamento maligno das células

epiteliais com consequentes modificagdes fenotipicas (Vairaktaris et al., 2008).

As alteracdes genéticas envolvidas na transformacdo neoplasica incluem a
ativacdo de proto-oncogenes e inativacdo de genes supressores tumorais. Os proto-
oncogenes sdo genes normais que codificam proteinas que regulam a proliferacdo e a
diferenciac¢do celular. Os proto-oncogenes podem sofrer mutacdes, aumento de expressao
génica, translocacdes cromossdmicas ou insercdo retroviral, e transformar-se em
oncogenes. Com sua ativagdo, as proteinas produto dos oncogenes se transformam em
um agente indutor de tumores, os quais favorecem a proliferacdo e sobrevida celular
anormal e consequente tumorogénese. Ao contrdrio dos oncogenes, 0s genes supressores
de tumores modulam negativamente a transformagao neoplésica codificando proteinas
que inibem a progressao nos checkpoints do ciclo celular, nos casos em que se apresente
alguma alteragdo no DNA, e proteinas que promovem a apoptose. Os genes supressores
de tumores podem sofrer perdas de funcdo e consequentemente favorecer o
desenvolvimento de tumores através do bloqueio de sua func¢do inibitéria (Choi et al.,

2008; Colomba et al., 2009).

Essas alteracdes genéticas no processo de carcinogénese oral levam a perda
dos mecanismos de controle do ciclo celular, permitindo a transformacao e proliferacao
de células tumorais malignas (Todd et al., 2002). Andlises moleculares t€m demonstrado
que as alteracdes mais frequentemente encontradas nos CCE oral e classificados segundo

suas fungdes, sdo em:

Receptores de fatores de crescimento: A familia dos receptores ErbB sdo
protefnas transmembranais tirosina-quinases (TK), que se ligam ao fator de crescimento
epidérmico — EGF e a outras moléculas semelhantes. Estd composta por 19 subclasses,
das quais quatro receptores se relacionam com os processos de carcinogénese: c-erbB-1

(EGFR), c-erbB-2 (Neu /HER-2), c-erbB-3 (HER-3) e c-erbB-4 (HER-4). Quando ativos,
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esses receptores unem-se em dimeros, se transfosforilam, e passam a ser importantes

mediadores do crescimento, diferenciacio e sobrevivéncia celular (Roskoski, 2014).

Receptor do fator de crescimento epidérmico - EGFR: O EGFR é uma
glicoproteina transmembranal de 170 kDa composta por uma regido de ligacdo
extracelular, um segmento transmembranal hidrofébico e uma regido intracelular de TK.
Ao EGFR se liga o EGF, o fator de crescimento transformante — TGF alfa, e a outras
proteinas reguladoras, com consequente fosforilizacdo da TK e ligagdo de proteinas
citoplasmaticas, que ativam uma complexa cascata de sinalizacdo intracelular através de
diversas vias: i). Proteina quinase mitogénica ativada RAS-RAF, ii). fosfatidilinositol-3-
quinase (pi3k)/proteina quinase b (Akt), iii). Fosfolipase Cg. iv). Transdutores de sinais
e ativadores da via transcricdo. v). Src quinase. Como resultado desses sinais a célula
comec¢a uma forte atividade mitética que influencia a proliferacdo celular normal e a
diferenciacdo. O EGFR tem um papel importante na patogénese e progressao de varios
carcinomas por meio da proliferacdo celular, inibicdo da apoptose, promocdao da

angiogénese e metdstase (Scaltriti e Baselga, 2006).

Diversos estudos relatam uma alta imunoexpressdo de EGFR em CCE oral
que varia entre 73,4 (Laimer et al., 2007), 92,3 (Hiraishi et al., 2006) e 98% (Monteiro et
al., 2010) e sua expressao tem sido correlacionada com tumores T3/T4, estagios
avancgados da doenga, uma alta incidéncia de metdstase cervical (Kusukawa et al., 1996),
diminui¢do na sobrevida global (Laimer et al., 2007) e pior progndstico em pacientes

tratados com quimioterapia ou radioterapia. (Lothaire et al., 2006).

C-ErbB2: A glicoproteina C-ErbB2 (185 kDa) apresenta semelhancas com
EGFR, e da mesma forma estd composta por trés regides: o dominio extracelular onde
estd localizado o terminal amino pra a ligacdo do ligante, a &rea hidrofobica
transmembranal e a regido citoplasmatica que contém o terminal carboxi com atividade
tirosina quinase que media a interagdo com moléculas de sinalizacdo intracelular. A
ligacdo dos diversos fatores a seus receptores, induz a autofosforilacdo e subsequente
ativacdo de quinases que servem de locais de unido de varias proteinas envolvidas nas
vias de transducdo de sinais intracelulares, com consequéncias na transcri¢cdo de genes

reguladores da progressao do ciclo celular (Béguelin et al., 2010).
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A expressdo aberrante de vérios receptores e ligantes C-ErbB2 perpetua sinais
que estimulam a divisdo celular, e induz respostas com diversas influéncias nas func¢des
bioldgicas envolvidas na patogénese e progressdo de tumores malignos. Slamon et al.
(1987), demonstraram a correlacdo entre a amplificagdo do C-ErbB2 e uma dismunuigdo
na sobrevida global junto a uma maior recidiva em pacientes portadores de carcinoma de
mama. Com relagdo ao CCE oral, Ibrahim et al. (1997) relataram a imunoexpressao do
C-ErbB2 em 88% dos casos e Parise et al. (2004) relataram a relac@o entre a expressao
desta glicoproteina com dados clinico-patoldgicos e progndstico, sugerindo C-ErbB2

pode estar envolvida com a carcinogénese destes tumores.
Transdutores de sinais intracelulares:

p21: O produto proteico do oncogene H-ras: p21 WAFI1 / Cipl, pertencente
a familia do Cip/Kip, € regulado por p53 e desempenha suas fun¢des bioldgicas através
da ligacdo e inibi¢do das atividade das quinases dependentes de ciclina — CDKs, com
especial fun¢do nos checkpoints das fases do ciclo celular, sendo um regulador negativo.
A expressdo de p21 correlaciona-se positivamente com a supressdo de genes que sdo
importantes para a progressdao do ciclo celular e a indug¢do de genes associados a
senescéncia, como sdo E2F1, STAT3 e Myc (Abbas e Dutta, 2009). Além dessas funcdes
inibidoras de crescimento, p21 tem uma funcido oncogénica mediante sua capacidade de
proteger as células da apoptose mediante diversas interagdes moleculares; entre eles estao
a ligacdo de procaspase 3 e a inibicdo da sua conversdo para amadurecer caspase 3,
interagdes com as caspases 8 e 10, inibidores de quinases reguladoras da apoptose
(SAPKs e ASK1), e inibi¢do de fatores de transcri¢do de estimulagdo de apoptose tais

como Myc e E2F (Roninson, 2002).

Mutacdes no gene H-ras estdo presentes 35% de pacientes com CCE oral
(Hardisson, 2003). Essas mutagdes resultam em uma mudanga na sequéncia de
aminodcidos da proteina impedindo a hidrélise de GTP em GDP, o que faz que com a
célula receba estimulos continuos de proliferacao (Coletta et al., 2002). Ng et al. (1999)
acharam uma alta expressao do p21 em 82,4% dos casos, sendo maior nos pacientes mais
velhos e do sexo feminino. Da mesma forma, Tatemoto et al. (1998) correlacionaram a
expressdao de p21 com a metdstase a linfonodos, sugerindo eles como marcadores

progndsticos tteis no CCE oral.



24

Fatores de transcrig¢do:

Myec: Os fatores de transcri¢do sdo proteinas com a capacidade de se ligar a
regides promotoras do DNA e desencadear diversas fungdes que alteram a proliferacdo
celular. O gene Myc estd localizado no cromossomo 8 e apresenta 4 alelos: b-myc, c-myc,
n-myc e l-myc (Coletta et al., 2002); os quais diversos sinais mitogénicos (Wnt, Shh e
EGF, da via MAPK/ERK) conseguem ativar e produzir uma variedade de efeitos
bioldgicos: i) Ativacdo das Ciclinas e inibi¢do do p21, estimulando a replicagdo celular.
i) Aumento na taxa do RNA e proteinas ribossomais, regulando o crescimento celular.
iii) Inibicdo da Bcl-2, com consequéncias no controle da apoptose. iv) Diferenciacao

celular (Conacci et al., 2010).

Alta expressdo de Myc muda a regulacdo de muitos genes e contribui para a
transformacdo maligna de tumores. O nivel de amplificagcdo do gene Myc em CCE de
cabeca e pescogo tem sido relatada e a frequéncia de hiperexpressdo nesta localizagdao
varia de 9 a 48% (Hardisson, 2003) e tem sido correlacionado com um comportamento

mais agressivo e progndstico desfavoravel (Baral et al., 1998).
Reguladores do ciclo celular:

Ciclina D1: A Ciclina D1 € uma proteina produto do gene CCND1 localizado
no gene 11q13, e uma subunidade reguladora de quinases dependentes de ciclina CDK4
e CDK6. Em resposta a mitdgenos extracelulares, a Ciclina D1 € sintetizada e acumulada
no nucleo na fase G1 do ciclo celular, onde dimeriza com CDK4 e CDK®6, permitindo a
progressao a fase S do ciclo celular, onde posteriormente ¢ degradada (Baldin et al.,

1993).

Nos canceres de cabeca e pescogo, foi relatada a hiper expressao de Ciclina
D1 em 36% dos tumores mediante a técnica de hibridizagao in situ, e de 12% a 68% com
técnica de imuno-histoquimica, e sua alta expressdo tem sido significativamente
correlacionada com a extensdo do tumor, metdstase em linfonodos regionais, estigio
clinico avangcado e como um marcador de progndstico de sobrevida livre de doenca e

sobrevida global (Gleich e Salamone, 2002; Lothaire et al., 2006).

Envolvidos na inibicdo da apoptose:
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Bcl-2: O proto-oncogene Bcl-2 produz uma familia de proteinas
mitocondriais Bcl-2 (B-cell lymphoma protein) que se encontram localizadas no envelope
nuclear, reticulo endoplasmético e membrana mitocondrial externa; e tem funcdo no
controle da via mitocondrial da apoptose e na via extrinseca do receptor de morte celular.
Diversos estimulos ativam a Bcl-2 e, mediante supressdo da peroxidacao lipidica, inibe a
morte celular programada; razao pelo qual, sua hiper expressdo prolonga a sobrevivéncia

de células malignas (Birchall, 1997).

Sulkowska et al. (2003) obtiveram relacdo entre a expressao de Bcl-2 em CCE
oral com estddios clinicos avancados, margens cirtrgicas comprometidas, maior indice
tumoral e maior indice de mitoses atipicas. Os seus resultados sugeriram que a expressao
de Bcl-2 é um fator importante na presenca de caracteristicas histopatolégicas
desfavordaveis no CCE oral. Por outro lado, Popovic et al. (2007) relataram uma

correlacdo entre a baixa expressao de Bcl-2 e uma melhor taxa de sobrevida.
Genes supressores de tumores:

p53: O gene supressor de tumor p53 encontra-se localizado no cromossomo
17p13.1. Seu produto € uma fosfoproteina nuclear com uma massa molecular de 53 kDa.
As duas fungdes principais da proteina pS3 no ciclo celular sdo: i) Transcricao e interagao
com varios outros genes, entre eles a ativacdo de p21. Também denominado WAFI, o
produto proteico de p21 faz um check point no ciclo celular na fase G1, antes que ocorra
a fase S de replicacdo do DNA; com esse controle evita-se a duplicacdo de um DNA
danificado. ii) Regula¢ao positiva da transcricao de proteinas pré-apoptéticas, como Bax
e Caspase-2 (Vojtések et al., 1992). Uma mutacdo ou dele¢do no p5S3 ird aumentar a
probabilidade de formacgao de um tumor, pois ele codifica proteinas citoplasmaticas que
possuem importante papel na regulacdo do ciclo celular, reparo do DNA e apoptose,

inibindo a formacgdo de tumores.

No contexto dos oncogenes e genes supressores de tumor, a mutacao do p53,
€ uma das alteracOes genéticas mais comuns associados a uma vasta gama de neoplasias
malignas. Sua hiper expressao estd envolvida em 85% dos canceres de cabeca e pescoco
(Edstrom et al., 2001), sua positividade imuno-Histoquimica é conhecida como sendo um
marcador 1til na avaliagdo do progndstico ao estar associada com o desenvolvimento

precoce e recorréncia de tumores primarios (Hassan et al., 2008).


http://pt.wikipedia.org/wiki/Replica%C3%A7%C3%A3o_do_DNA
http://pt.wikipedia.org/wiki/Muta%C3%A7%C3%A3o
http://pt.wikipedia.org/wiki/Delec%C3%A7%C3%A3o
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p16: p16 é uma CDK codificada pelo gene CDKN2A, que atua mediante a
ligacdo a CDK4/6 impedindo a sua interacdo com Ciclina D. A interacado CDK4/6 com
Ciclina D forma um complexo que fosforila a proteina do retinoblastoma resultando na
liberacdo de E2F e nova transcricdo de genes reguladores do ciclo celular. Assim p16
apresenta um importante papel na regulacao do ciclo celular, especialmente na proibi¢cao

da progressao da fase G1 para a fase S (Stone et al., 1995; Liggett e Sidransky, 1998).

Uma andlise imuno-Histoquimica de p16, junto com Rb e ciclina D1 foi
realizada por Nakahara et al. (2000) em CCE oral, leucoplasias e mucosa oral normal. Os
resultados indicaram que a alteracdo da via de Rb (Rb, p16 e Ciclina D1) ocorre numa
fase precoce de desenvolvimento de neoplasias, nio como um evento tardio. Além disso,
uma forte relacdo reciproca entre a expressdao de Rb e p16 foi observada em CCE oral, e
todos estes casos tem, pelo menos, uma das alteracdes na via de Rb sugerindo que a
alteracdo da via de Rb, por pl6, é um evento frequente de carcinogénese oral. A sua

imunoexpressao € encontrada no 43% dos CCE nesta localizacdo (Abrahao et al., 2011).
Envolvidas no microambiente do tumor:

Metaloproteinases de matriz extracelular - MMPs: Em diversos processos
fisiologicos e patologicos, especificos fatores de crescimento e citocinas, como
interleucina 1, fator de crescimento tumoral - a ¢ fator de transformacdo do crescimento
—a, estimulam as células inflamatorias, como leucocitos polimorfonucleares, mondcitos
e macrofagos, assim como a queratindcitos e fibroblastos para produzir MMPs. As MMPs
sdo enzimas proteoliticas (endopeptidases) que possuem funcdo na degradacdo e
remodelacdo dos componentes da matriz extracelular (Coldgeno, elastina, fibronectina,

laminina e proteoglicanos) e da membrana basal (Birkedal, 1993).

As MMPs modulam diversos tpicos da tumorigénese ao facilitar a invasao
das células tumorais, e consequentemente a metdstase aos 6rgaos distantes mediante a
quebra da membrana basal e a degradac@o do estroma intersticial (Rosenthal e Matrisian,
2006). Estudos tem demonstrado que MMP-2 e MMP-9 desempenham um papel
importante na invasdo e metastases do CCE de cabeca e pescoco, ao degradar o coldgeno
tipo IV, o principal componente da membrana basal (Thomas et al., 2005). Com especial
interesse, no 92% dos CCE oral a MMP-9 se encontra altamente expressa (Nathan et al.,

2002) e € correlacionada com o grau histoldgico, estdgio avangado e metdstases em
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linfonodos (Kurahara et al., 1999; O-Charoenrat et al., 2001). Além disso, Yorioka et al.
(2012) sugeriram que a medi¢cdo de MMP-9, junto com MMP-2, pode ser util para prever

o periodo de sobrevida livre de doenga nos pacientes acometidos por esses tumores.

Actina de misculo liso - SMA: Os miofibroblastos sdo células
mesenquimais especializadas com um fen6tipo intermedidrio entre fibroblastos e células
de musculo liso, que se encontra presente em diversos tecidos normais e de granulagao,
onde produzem e secretam proteinas da matriz celular e participam no processo da
cicatrizagcdo. Imuno-Histoquimicamente caracteriza-se pela expressio de SMA

(Martinez, 2008).

Nos carcinomas, os miofibroblastos foram identificados adjacentes aos
ninhos de células tumorais e reconhecidos por atuar como uma estrutura de orientacdo
que dirige as células invasoras de tumor ao liberar numerosos fatores, como as proteinases
proinvasivas, fatores angiogé€nicos, e componentes da matriz extracelular, que em
conjunto promovem o crescimento de células epiteliais neopldsicas, invasdo tumoral e
metdstases (Udyavara et al., 2013). Entretanto, Fonseca et al. (2014) compararam o
componente estromal miofibroblastico de CCE oral de pacientes jovens menores de 40
anos com o de pacientes maiores de 40 anos, sem achar diferenca estaticamente
significativa e propondo que a rede miofibrobldstica presente no estroma nao sao os

responsaveis pelo diferente comportamento bioldgico tumoral entre esses dois grupos.

Catepsina K: A Catepsina K é uma protease lisossomal integrante da familia
de proteinas Cl-peptidase expressa, predominantemente, por osteoclastos e com funcao
na remodelacdo e reabsor¢do Ossea por sua capacidade enzimdtica para catabolizar

elastina, coldgeno e gelatina (Inaoka et al., 1995).

Estudos de hibridizagdo in situ e imuno-Hitoquimica detectaram a presenca
de Catepsina K em tumores primdrios de cancer mamadrio e suas metdstases dsseas,
representando o potencial invasivo das células tumorais mediante a expressdo de
Catepsina K pela degradagdo das proteinas da matriz 6ssea (Littlewood et al., 1997), e
sendo um potencial alvo de novos farmacos na terapia do cancer de mama (Le et al.,
2007). Além disso, a Catepsina K é expressa no microambiente tumoral de carcinomas

em pele e, recentemente, Bitu et al. (2013) descreveram a sua expressao no epitélio e no
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microambiente tumoral de CCE de lingua, embora sugiram que apresenta uma fungdo

protetora na progressdo desses carcinomas.

Fator de crescimento fibroblastico — FGF: Os fatores de crescimento
fibroblastico 4cido (FGF1) e bésico (FGF2) sdo polipeptidios que estruturalmente
apresentam homologia no 53% da sequéncia dos seus aminodcidos com atividades
bioldgicas similares, embora sejam produtos de diferentes genes. FGF-2 apresenta
receptores de alta afinidade por componentes da matriz extracelular e desempenha uma
importante funcdo mitogénica em uma diversidade de tipos celulares tais como
queratindcitos, fibroblastos, condroblastos, osteoblastos e células endoteliais, além de
atuar intracelularmente para acelerar o crescimento celular (Myoken et al., 1994; Alves

et al., 2010).

Hase et al. (2006) analisaram em um modelo in vitro de CCE como FGF-2
promove a invasao de células epiteliais neoplasicas e a proliferacdo fibroblastica e, em
contraste, os anticorpos anti-FGF-2 inibem a invasdo do CCE. Os resultados sugeriram
que uma maior capacidade de invasao de células do CCE estd associada com uma maior
producdo de FGF-2, que atua de uma maneira autdcrina. O mesmo autor relatou um
estudo imuno-histoquimico de tecido de CCE onde a expressao ou ndo expressao de FGF-
2 em fibroblastos encontra-se associada com a invasao tumoral, a metastase a distancia e

0 progndstico.

Neste cendrio, a andlise de marcadores moleculares que sdo determinantes
das propriedades neopldsicas contribuira para uma melhor compressdo das bases
moleculares do CCE oral afetando pacientes jovens; além podera determinar a existéncia
de diferencas significantes entre pacientes jovens e pacientes acima da quinta década de

vida afetados por esta neoplasia maligna.

Assim, o objetivo desta pesquisa € avaliar e comparar as caracteristicas
clinicas e o significado progndstico da imunoexpressao de um grande painel de proteinas
reguladoras envolvidas no controle do ciclo celular e invasao local neoplasico em CCE

oral de pacientes jovens e pacientes com idade superior a 47 anos.
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Abstract

Introduction: Oral squamous cell carcinoma (OSCC) predominantly affects
males in the fifth and sixth decades of life. However, a higher incidence in young patients
has been reported. Purpose: To evaluate and compare the clinicopathological features
and prognostic significance of the immunoexpression of regulatory proteins of cell cycle
and local invasion in OSCC affecting young and older patients. Patients and methods:
One hundred thirty two formalin-fixed paraffin-embedded OSCC (61 young < 40 years-
old and 71 older > 47 years-old) were arranged in tissue microarray (TMA) and submitted
to immunohistochemical reactions: Ki67, pS3, pl16, Bcl-2, Cyclin D1, C-ErbB2, p21,
Myc, EGFR, MMP-9, SMA, Cathepsin K and FGF-2. Results: The clinicopathological
features and survival was similar in both groups. There were significant in EGFR (p =
.042) and MMP-9 (p = .001) expression, revealed an increased expression in young
patients. C-ErbB-2 and SMA correlated with a lower DES in the young group, Myc
influenced the OS (p =.010 in young and .001 in control patients) and CSS (p = .007 and
p = .001 respectively) in both groups of patients; and FGF-2 determined a lower OS in
the young patients (p = .023) and a decreased in DFS in control patients (p = .032).
Conclusion: Clinicopathological features and survival rates of patients affected by OSCC
are not significantly affected by patients’ age, but slight molecular differences between
young and older than 40 years old were present in this sample suggesting that exist

different biological mechanisms involved in the molecular pathogenesis of these tumors.

Keywords
Oral squamous cell carcinoma, Young patients, Oral cancer, Survival, Prognosis,

immunohistochemistry.
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Introduction

Oral cancer is a recognized global public health issue, representing the sixth most
prevalent human cancer worldwide!, but it is the most common malignancy in some Asian
countries? due to local cultural and social habits®. Oral squamous cell carcinoma (OSCC)
is the most common histological subtype (over 90% of the cases), typically affecting
males in the fifth and sixth decades of life with a strong association with tobacco and
alcohol synergistic use®. OSCC affecting patients younger than 40 years old was
uncommon, accounting for no more than 4% of patientss; however, recent
epidemiological studies have demonstrated a higher incidence in this age group achieving
up to 7.2, 8.2, 18 and 18.7% in countries like China®, Spain7, USA?® and Brazil®

respectively.

Different authors have investigated the clinical and behavioral characteristics of
these tumors in this specific group of individuals with the assumption that they would
behave more aggressively with a worse prognosis!®. Nevertheless, widely divergent
results have been described and in spite of a number of reviews suggesting that
clinicopathological features and survival of young patients would be the same as those

11,12

found in elderly <, other studies described important differences between both

groups'314,

A better understanding of the molecular basis of OSCC affecting young patients
would significantly contribute to sharply delineate their biological profile. Hence, the
analysis of molecular markers known to be determinants of neoplastic properties would
not only contribute to further understand these tumors, but also to determine if any
significant difference would in fact exist between neoplasms affecting young patients and

patients with common age.

Therefore, the aim of this study is to evaluate and compare the clinicopathological
features and the prognostic significance of the immunoexpression of a large panel of
regulatory proteins involved in the cell cycle control and neoplastic local invasion in

OSCC affecting young and older patients.

Patients and methods



32

Tissue samples: Fifty patients younger than 40 years old diagnosed with OSCC
and a control group of seventy-one older than 47 years-old, matched by tumor site and
stage of disease at diagnosis, were retrospectively retrieved from the archives of the A.C.
Camargo Cancer Center (Sao Paulo - Brazil) over a 43-year period from 1968 to 2011. In
addition, there were included eleven young patients previously described by Santos-Silva
et al. (2011)'°. Original diagnoses were confirmed by reviewing 5-um-thick, H&E-

stained slides and clinical data were retrieved from patient’s medical charts.

Clinical stage was obtained according to Greene et al.!'®

and grouped as early (I
and II) or advanced (IIl and IV) and the histological differentiation was determined
according to Barnes et al.* as well-differentiated (grade I), moderately differentiated

(grade II) and poorly differentiated (grade III) tumors.

Tissue Microarray (TMA) construction: TMAs were created using the Tissue
Microarrayer Beecher Instruments®, model MTA-I. (Silver Springs, MD, USA). Tumor
areas of the invasion front were selected and representative cylindrical cores of 1.0 mm
diameter were taken from each tissue block and arranged sequentially into a recipient

paraffin block in duplicate'”.

Immunohistochemistry: Sections were de-waxed with xylene and then re-
hydrated in ethanol series. After antigen retrieval endogenous peroxidase activity was
blocked using 3% hydrogen peroxide. Slides were incubated overnight with primary
antibodies at 4°C. Antibodies clone, dilution, antigen retrieval, source and positive
control are show in Table 1. Slides were subsequently exposed to either Post Primary
Block (NovoLink Max Polymer Leica Biosystems, UK) for 30 minutes at 37°C, or to
avidin-biotin complex and horseradish peroxidase reagents (LSAB Kit, DakoCytomation,
USA). DAB chromogen (Diaminobenzidine Tetrahydrochloride, Sigma, St Louis, USA)
was used to visualize the reaction, counterstained with Carazzi’s hematoxylin. The

negative control was obtained by omitting the primary specific antibody.

Immunohistochemical analysis: Slides were scanned into high-resolution images
using the Aperio Scanscope CS® Slide Scanner (Aperio Technologies Inc., Vista, CA,
USA). All digital images obtained in .svs format were visualized with ImageScope
software (Aperio Technologies Inc., Vista, CA, USA). Nuclear markers (Ki67, p53,
Cyclin D1, p21 and Myc) were analyzed using the Nuclear Staining V9 Algorithm and
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the positive nuclear staining was expressed in percentage. The expression of nuclear
markers was defined following the literature as positive expression when more than 10%
of cells displayed nuclear staining and negative expression when there was no stained

nuclei or the immunoexpression was present in less than 10% of tumor cells'®.

Membrane (C-ErbB2 and Epidermal Growth Factor Receptor- EGFR) and
cytoplasmic (Bcl-2, Matrix Metalloproteinase 9 - MMP-9, Cathepsin K and Fibroblast
Growth Factors 2 - FGF-2) markers were analyzed using the PixelCount V9 Algorithm
and staining was automatically quantified according to previously established input
parameters'®. For statistical purposes, the median value of the final immunostaining
results was used to split cases into two groups, below and above the median, representing
low and high expression levels respectively of each membrane and cytoplasmic marker

analyzed®.

Semiquantitative analysis of Anti-alpha Smooth Muscle Actin - SMA was jointly
carried out by two observers and each case was classified as negative (0) (0 to 5% of

stromal positivity) or positive (1) (>5% of stromal positivity)>!.

Statistical analysis: Absolute and relative frequencies were established for
clinicopathological features. Chi-square and fisher tests were used to compare
clinicopathological features between groups and the nonparametric Mann-Whitney test
to compare the variables. Log-rank test was carried out to evaluate the prognostic
significance of clinicopathological features and proteins expression. Survival curves were
acquired using the Kaplan-Meier method. Software SPSS statistics, version 23.0 was

employed for data analyses and a p value < 0.05 was considered statistically significant.

Ethical statement: The current study was carried out in accordance with the

ethical guidelines of the Human Research Ethics Committees of participating institutes.

Results

Sociodemographic and clinicopathological features: Sixty-one patients younger
than 40 years old and a control group of 71 patients older than 41 years old diagnosed
with OSCC were retrieved. Sociodemographic and clinicopathological features are shown

in Table 2. In both groups males were more affected (73.8% in young and 78.9% in older)


http://www.ncbi.nlm.nih.gov/gene/1956
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(p = .490), with mean ages of 34.1 years and of 61.2 years (p = .001). Tobacco use and
alcohol consumption were reported by 72.1% and 60.7% young, respectively, whereas
these habits were present in 78.9% and 59.2% older patients (p = .139 and .552
respectively). In both groups, oral tongue and floor of the mouth were the most affected
sites (p = .520), with large tumors (T3/T4) affecting 57.4% of young patients and 57.7%
of older subjects (p = .966). There was a significantly more lymph node metastases in
older (93%) than in the young subjects (78.7%) (p = .016). Advanced clinical stage (II
and IV stages) accounted for 70.5% of the young patients and for 81.7% in the older
patients (p = .130).

Regarding histological features, tumors were predominantly well differentiated
followed by moderately differentiated and poorly differentiated in both groups (59.3%,
30.5% and 10.2%, respectively, in young and 54.5%, 39.4% and 6.1%, respectively, in
the older patients) (p = .477). Among young patients, 15.2% of surgical specimens had
positive margins, whereas only 8.7% of cases affecting older patients demonstrated
positive surgical margins (p = .261). Surgery was the most common form of treatment
(98% in young and 86% in older patients), representing the only management in 36% of

young patients and in 32.4% of older individuals (Table 2).

Survival analysis: Recurrences were more frequent in the young patients (57.1%
vs 48.7%) (p = .166), but disease-free survival (DFS) rate did not demonstrate a
significant difference between both groups (27.3% in the young patients and 43.4% in the
control patients) (p = .104). In the young patients, recurrence time ranged from 0 to 41
months, with a mean time of 8.41 months, while in the control patients recurrence time
ranged from O to 163 months, with a mean time of 17.64 months. Young patients with
T3/T4 lesions demonstrated an inferior 5-year DFS rate, whereas controle patients with
tumors located in other sites different from the tongue and floor of the mouth, with T3/T4
lesions, with poorly differentiated tumors and with positive surgical margins
demonstrated an inferior DFS rate. Considering all the patients, those with T3/T4 lesions

and positive margins demonstrated an inferior 5-years DFES rate (Table 3).

49.2% of young and 41.8% of control patients died due to tumor recurrence (p =
.337) and the 5-years cancer specific survival (CSS) rate was 85.5% in the young group
and 83.8% in the control group (p = .701). Metastatic lymph nodes in young patients
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and increased tumor size, positive surgical margins in young and control group were
associated with decreased in CSS, whereas this inferior CSS was found considering all
the patients with tumors located in other sites different from the tongue and floor of the
mouth, large tumors (T3/T4), positive lymph nodes, advanced clinical stage and surgical

margins compromised (Table 3).

The 5-years overall survival (OS) rate was 46.6% in the young group and 44.5%
in the control group (p = .681). In the young group, the mean survival was of 27.45
months (Range 1-128 months), and in the control group was of 27.84 months (Range 0-
172 months). Patients with tumors located in other site different from the tongue and floor
of the mouth, with T3/T4 lesions, with positive lymph nodes, advanced stage tumors and
with positive margins demonstrated an inferior 5-years OS rate. Regarding young patients
only, those using tobacco, with T3/T4 lesions, advanced stage tumors and with positive
margins demonstrated an inferior 5-year OS rate. Considering control patients only, those
affected by tumors located in other sites different from the tongue and floor of the mouth,
with T3/T4 lesions and with positive surgical margins demonstrated an inferior OS rate

(Table 3).

Immunohistochemical expression of proteins: The immunohistochemical
expression data of the all proteins evaluated and comparison between groups of young
and older patients are presented in Figure 1. There were significant differences between

young and control patients in the expression of EGFR (p = .042) and MMP-9 (p = .001).

Reactions for EGFR was expressed in the membrane and cytoplasm of neoplastic
cell with a median positivity of 174.95, with young patients demonstrating a higher
expression of the protein than older patients (61.3 vs 40.7% respectively) (p = .042).
(Figure 1). EGFR was correlated with patients whose reported alcohol consumption (p=

.009) (Table 4), but it did not influence survivals in the studied sample (Table 5).

The MMP-9 expression in the cytoplasm of neoplastic cell presented a medium of
107.97 and young patients revealed a significantly higher expression than older patients
(68 vs 34.5% respectively) (p = .001) (Figure 1). Considering all the patients, higher
expression of MMP-9 was associated with anatomical site, tumor size, metastatic lymph

nodes and clinical stage. Only young patients was associated with tumors located in the
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tongue, tumor size and advanced clinical, whereas in the control subjects was associated

with tumor size (Table 4). MMP-9 did not correlate with survival rates (Table 5).

Although there was no significant differences between young and control groups
in the expression of C-ErbB2, Myc, SMA and FGF-2, this expression was correlated with
the survival. C-ErbB2 and SMA were determined lower DFS in the young group (p =
.048 and p = .018 respectively), Myc influenced the OS (p = .010 in young and p = .001
in control patients) and CSS (p = .007 and p = .001 respectively) in both groups of
patients; and FGF-2 determined a lower OS in the young patients (p = .023) and a
decreased in DSF in control patients (p = .032 (Table 5).

The other proteins that are not described here did not show difference between
age groups and not influence the survival, its results are show in Figure 1, Table 4 and

Table 5.

Discussion

A higher incidence of OSCC among young people has been recently reported in
different countries worldwide®® nevertheless, the clinical and biological behavior of these
tumors is still a matter of discussion. Therefore, researches that analyze the
clinicopathological features and the molecular basis of OSCC affecting this specific

population are of utmost importance.

As demonstrated in the present sample, OSCC affects mainly male patients, what

has also been true for young patients'>??

, possibly due to the higher use of tobacco and
alcohol by males*. However, when these social habits are absent, young females were

demonstrated to be more affected '*!°, what could also be exemplified in our sample.

Tobacco and alcohol synergistic consumption are considered the main etiologic
agents associated with the development of OSCC?: however, the role of these factors in
young patients is controversial due to the eventually absence of these habits or the short
time of exposure in this population. However, this assumption may be taken with care,
since our sample of young patients showed a high prevalence of these habits; suggesting
a significant increase of smokers and drinkers in the youth population, in agreement with

Ribeiro et al.'!. On the other hand, oral cancer is a recognizable multifactorial disease
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and other etiological agents might be playing important roles in cases not associated with
well known environmental factors. Moreover, our group has previously demonstrated a
higher frequency of DNA ploidy abnormalities in young patients'®, suggesting that an

increased genomic instability is present in these individuals if compared to older ones>*.

In addition to determine the distribution of OSCC among young and older
patients, we looked forward to characterizing the clinicopathological factors that could
influence the survival rates of this group. We identified that advanced tumor size (T3/T4)
was significantly correlated with decreased DSF and OS, while positive surgical margins
determined an inferior OS rate only in both groups. These results are in agreement with

previous reports>*

and highlight the importance of OSCC early diagnosis and
appropriate surgical management of tumors in any population. Nevertheless, the presence
of lymph node metastases and advanced clinical stage tumors (III/IV) determined a worse
OS in the young patients only, probably because of the presence of comorbidities in old

patients that may influence OS rates.

Considering cellular processes that allow neoplastic onset and development, the
fundamental feature of cancer cells is the dysregulated and sustained proliferative
potential that provides the neoplastic progression and invasion®’. In this study, there was
no difference in the proliferative activity of OSCC of younger and older subjects, what

has previously been reported by Deyhimi et al.?®.

p53, pl6 and p21 proteins are present in the G1 phase checkpoint before DNA
replication, avoiding damaged DNA duplication®. Alterations in p53 was reported in
85%of head and neck cancers®, its positive immunohistochemical expression
demonstrates a prognostic potential and associated with neoplastic early development and
recurrences’!. However, the present investigation did not show a significant correlation
of p53 expression with survival rates, clinicopathological feature and patients age what is
in agreement with other reports®* and further illustrates the high heterogeneity of this

disease.

Although the correlation between human papilloma virus (HPV) and positive p16

133, some authors report an important relation®* *>. In this study

in OSCC is controversia
pl6 was weakly expressed in both young and older patients without difference between

groups, hence it is possible that HPV was not important in the tumors studied in our
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sample. Interestingly p16 was correlated with a higher expression in women patients and
also failed to correlate with survival rates of our sample, what is supported by Nakahara
et al.’® that demonstrated pl6 increased expression in early stage of carcinogenesis.
Similarly, p21 had no difference expression between young and control patients,

influence in clinicopathological parameters and survival rates.

Tumor cells require mechanisms to evade activating signaling pathways that
induce apoptosis®’ and Bcl-2 is a key factor to provide this ability by controlling the
apoptosis®® contrary to our results where Bcl-2 over-expression has not been correlated

with a worse prognosis. In contrast with Ibrahim et al.*’

we found extremely low
expression with no significant difference between young and control patients concerning
Bcl-2 expression, suggesting that this anti-apoptotic marker is similarly regulated in both
groups and that other molecules might be influencing the anti-apoptotic potential of this

tumor.

Kaminagakura et al.*

described an important role played by Cyclin D1 in OSCC
cases affecting young patients, however, in the findings of the present work there was no
differences between groups. Could be important differences in the technique and
methodology to analyze the immunohistochemistry reactions. An interesting result in our
sample when consider all the patients together, was significantly correlated between
Cyclin D1 and metastatic lymph nodes demonstrating that Cyclin D1 may play an

important function in progression of OSCC, although further studies are necessary to

better clarify the role of this protein in the carcinogenesis and metastasis.

Despite the lack of significant differences between age groups in the
immunohistochemical expression, the over-expression of C-ErbB2 protein determined a
lower DFS in young individuals. Aberrant expression of several receptors and ligands C-
ErbB2 perpetuates signals which stimulate cell division and induces responses with
different influences on biological functions involved in the pathogenesis and progression
of malignant tumors*!. According to Parise et al.** there is a relationship between the

expression of C-ErbB2 and prognosis of patients affected by OSCC.

Myc is a transcription factor with the ability of binding to the promoter regions of

DNA and initiate a variety of biological effects including cellular replication,
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differentiation and control of apoptosis®.

Baral et al.** demonstrated that Myc
overexpression was associated with an unfavorable prognosis for patients affected by
OSCC and interestingly, in the current study the protein exhibited a prognostic potential
in OS and CSS in the groups evaluated although was not found relation in the Myc

expression between age groups.

EGFR plays an important role in the pathogenesis and progression of several
carcinomas by promoting cellular proliferation, angiogenesis and metastasis*. A high
expression of EGFR in OSCC has been correlated with an advanced stage of the tumor,

46.47 and lower overall survival®®. In this work, the

a high incidence of cervical metastasis
expression of EGFR did not correlated with survival in both groups but the
immunoexpression was higher in the young patients than in the older ones suggesting that
in young people EGFR intervene in the biological mechanisms involved in the

development of these tumors.

Matrix Metalloproteinases (MMPs) are proteolytic enzymes that degrade and
remodel the extracellular matrix components and basement membrane reason by can
facilitate the invasion of tumor cells and consequently metastasis to distant organs®.
MMP-9 is overexpressed in 92% of OSCC™ and it was correlated with histological grade
of the tumor, advanced stage diseases and presence of lymph node metastases!:>2. The
present investigation found a significantly higher expression of MMP-9 in young patients
than in older ones, what might lead to the higher rate of recurrences found in these
patients. Also MMP-9 was correlated with anatomical site, tumor size and clinical stage
in young patients, while in control subjects only was correlated with tumor size, results
that increased the relevance of this MMPs in the development and dissemination of cancer

cells in tumors affecting young patients.

Cathepsin K is a lysosomal protease predominantly expressed by osteoclasts,
important to bone remodeling potential® and it was recently described in the epithelium
and stroma of SCC affecting the tongue>*. We have also observed Cathepsin K expression
in our samples, but there was no significant difference between young and control

patients, and the protein did not demonstrate a prognostic potential in the studied sample.

FGF-2 has a high affinity for receptors of the extracellular matrix components,

playing an important mitogenic function in a variety of cell® and played an important role
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in the invasive potential of neoplastic cells and of fibroblasts®®. We observed that the
increased expression of FGF-2 is associated with a lower OS of young patients and with
alower DFS of older patients, demonstrating therefore, an important prognostic potential.
Also, no difference could be observed in FGF-2 expression between groups, but was
correlated with positive surgical margins in young subjects, showing the importance of

future research to analyze in detail the role of FGF-2 in OSCC affecting young people.

Myofibroblasts have been identified in carcinomas adjacent to nests of tumor cells
and are recognized to act as a guide in the invading of tumor cells by the secretion of the
numerous factors which promote the growth of neoplastic cells, tumor invasion and
metastasis®’. Similar to the reported by Fonseca et al.>! we don’t found difference
significant in the expression of SMA between young and control patients affected by
OSCC, however was correlated with DFS and tumor size in young people, whereas in

control patients no determined any survival but was associated with positive lymph nodes.

Conclusion

We demonstrated that patients younger than 40 years-old have similar survival
rates of patients older than 40 years, confirming that OSCC behavior is not influenced by
the age of the affected patients, as originally suggested. However, some slight different
molecular abnormalities can be found between these groups (EGFR and MMP-9) and
they might be associated with the unusual early development of the neoplasia in young
patients. These results demand, therefore, additional investigations to better characterize
these molecular differences and to further understand the factors triggering OSCC onset

in young individuals, especially those not under risk social habits.
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Table 1 Antibodies used for the immunohistochemical analysis

Antibody Clone Dilution  Antigen Source Positive control
retrieval

Ki67 MIB-1 1:300 Citricacid  Dako Tonsil

pS3 DO-7 1:300 Citricacid  Dako Carcinoma

plé E6H4 Ready CC1 Ventana* Cervical carcinoma

Bcl-2 124 1:50 Citricacid  Dako Tonsil

Cyclin D1 RBT14 Ready EDTA/Tris Biosb Tonsil

C-ErbB2 1:1500 Citricacid  Dako Breast Carcinoma

p21 SX118 1:50 EDTA/Tris Dako Breast Carcinoma

Myc 9E.10.3 1:50 EDTA/Tris Thermo Burkitt lymphoma

EGFR EGFR.25 1:50 Citricacid  Leica Placenta

MMP-9 1:200 Citricacid  Thermo Placenta

SMA 1A4 1:400 Citricacid  Dako Endometrium

Cathepsin K 3F9 1:500 Citricacid  Biovendor = OSCC

FGF-2 1:500 Citricacid  Chemicon  Colon tumor

*Automated immunohistochemistry
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Table 2. Sociodemographic and clinicopathological features.

Feature Young Control p value
n (%)
Age
Mean 34.1 61.2 .001*
Median 36 59
Range 16-40 47-80
Sex
Male 45 (73.8) 56 (78.9) 490
Female 16 (26.2) 15 (21.1)
Tobacco consumption
Yes 44 (72.1) 56 (78.9) 139
No 14 (23.0) 8 (11.3)
NA 34.9) 7 (9.9)
Alcohol consumption
Yes 37 (60.7) 42 (59.2) 552
No 21 (34.4) 22 (31.0)
NA 34.9) 7(9.9)
Anatomical site
Tongue 33 (54.1) 35 (49.3) .520
Floor of the mouth 16 (26.2) 16 (22.5)
Other 12 (19.7) 20 (28.2)
T classification
T1/T2 26 (42.6) 30 (42.3) .966
T3/T4 35(57.4) 41 (57.7)
N classification
NO 13 (21.3) 5(7.0) .016*
NI1-N3 48 (78.7) 66 (93.0)
Clinical stage
v 18 (29.5) 13 (18.3) 130
/v 43 (70.5) 58 (81.7)
Histological
differentiation
I 35(59.3) 36 (54.5) 477
I 18 (30.5) 26 (39.4)
I 6(10.2) 4(6.1)
Surgical margins
Negative 39 (84.8) 42 (91.3) 261
Positive 7(15.2) 4 (8.7)
Treatment
Surgery 18 (36.0) 23 (32.4) ND
Radiotherapy 1(2.0) 10 (14.1)
Surgery + radiotherapy 29 (58.0) 30 (42.3)
Surgery + radiotherapy 2 (4.0) 8 (11.3)
+ chemoterapy
Recurrence
Yes 24 (57.1) 31 (43.7) 166
No 18 (42.9) 40 (56.3)

Abbreviations: NA, not available; ND, not determined.
*Statistically significant difference.



Table 3. Correlations between clinicopathological features and 5 years- survival.

Young Control All
Variable OS DFS CSS OS DFS CSS OS DFS C(CSS
Sex 059 255 187  .663 .964 964 350 .184 .420
Tobacco 034% 765 130 .622 534 526 .090 .899 192
consumption
Alcohol 678 763 .890 753 .867 .973 .701 .899 .885
consumption
Anatomical 919 276  .616 .010* .038* .006 .043*% .197 .015%
site
T .001*% .040*% .001*% .001*% .028* .001* .001*% .001*% .00I%
classification
N .001% 465 .001% 744 .324 917 .003* .686 .007*
classification
Clinical 001% 829 .008* .078 .183 .124 .001*% .237 .004*
stage
Histological 088 914 635 .663 .001* .150 .119 .119 .097
differentiation
Surgical 001% 129 .001% .001*% .002*% .001* .001* .001* .00I%
margins

Abbreviations: OS: Overall survival, value p; DFS: Disease free survival, value p; CSS: Cancer
specific survival, value p
*Statistically significant difference.



Table 4. Correlation between expression of proteins and clinicopathological features.

Group  Protein Sex Tobacco Alcohol Anatomical T N Clinical  Histological Surgical
site stage Differentiation = margins
Young Ki 67 159 356 .662 424 .091 .350 228 311 455
Control 528 .362 .786 .016% 096 542 197 288 .607
All 181 16 .691 .013* 018% 217 .065 197 .705
Young  p53 938 .280 .360 .693 922 926 202 .602 .061
Control 432 .627 .850 .629 965 .538 913 .078 .289
All .859 448 440 419 1 .564 441 124 311
Young pl6 O011% 548 .289 77 883 142 .350 .579 .680
Control .026% 706 788 .238 884  .004% 128 .852 .298
All 001% 952 378 581 1 .008%* .096 .937 .330
Young  Bcl-2 975 855 .567 .990 324 538 .801 271 467
Control .049*% 739 782 .989 449 959 762 403 258
All .213 813 565 .983 .939  .703 755 .990 199
Young  Cyclin 718 .823 .620 .882 772 .053 169 .648 .660
Control D1 .037% 826 214 336 883 .099 1 .624 1
All .088 .802 .207 .534 749  .004% .302 475 .859
Young C-erbB2 .825 598 737 .576 866 785 .562 156 .678
Control 197 .380 .762 129 688  .087 .085 158 835
All 476 232 951 .822 .680 338 .074 .047% .664
Young p21 285 228 559 515 064 459 242 537 .27
Control .363 .234 .564 .930 067 476 525 949 315
All .950 .834 134 7129 207  .556 .726 .407 .667
Young Myc 1 787 285 550 322 504 .801 .025% 436
Control .618 712 456 311 434 846 .703 483 .706
All ) .744 .565 402 .629  .339 .765 .044* .549
Young EGFR 109 322 317 .950 319 942 .920 .248 136
Control .804 451 .009% .190 288 .082 .903 224 316
All .095 .362 232 241 45 1182 .790 176 .690
Young MMP-9  .597 434 .798 .010* 010% 136 .028% .286 912
Control .688 .543 941 446 .040%  .640 947 817 .788
All .250 .088 847 .035% .001*%  .025% .022% 951 .707
Young SMA .071 .566 .259 .096 013%  .283 189 259 .289

Control .074 571 375 714 097 .011* 487 .362 474



All .003 .088 128 .085 .002*%  .019% .053 .295 .216
Young  Cathepsin 475 841 501 045% .082 514 .666 .642 302
Control K .887 .824 .391 .736 575 217 176 .262 .868
All 438 734 797 184 A260 725 777 144 487
Young FGF-2 375 .644 .975 .001% .090 775 1 .302 .044%
Control 910 .894 .064 .006% d10 182 841 .868 .249
All 473 .560 184 .019% 1 504 .789 487 .023*

*Statistically significant difference.
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Table 5. Correlation between expression of proteins and 5-years survival.
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Protein OS DFS CSS OS DFS CSS OS DFS CSS
Ki67 332 900 .661 .969 902 .525 714 .845 .660
p53 395 235 929 543 875 781 933 .672 903
pl6 280 927 566  .788 .862 257 .633 .945 912
Bcl2 597 684 170 751 766 839 846 .875 .55
CyclinD1 871 .990 550 .307 330 512 .503 489 954
C-ErbB2 .192 .048* 203 .707 345 572 281 .058 719
p21 343 508 236 166 253 172 776 .744 925
Myc 010%  .372  .007* .00I% 812 .001* .001* 425 .001*
EGFR 873225 217 640 238 989 877 .860 .753
MMP-9 764 939 238 .655 .886 985 598 .696  .851
SMA 251 .018* 283 147 291 349 138 441 174
CathepsinK 854 733 756 431 .324 994 459 376  .851
FGF-2  .023* 161 841 367 .032* 480 .386 376  .305

Abbreviations: OS: Overall survival, value p; DFS: Disease free survival, value p; CSS:
Cancer specific survival, value p

*Statistically significant difference.
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FIGURE 1. Differences in the immunohistochemical expression of proteins between age
groups. (A) Nuclei markers. (B) Membrane and cytoplasmic markers.
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FIGURE 2. Immunohistochemical expression of EGFR in membrane and cytoplasm of
neoplastic epithelial cells showing a strong positivity in young (A) and moderate positivity in
control patients (B). MMP-9 immunopositivity was observed in cytoplasm of tumor cells with
a moderate reactivity in young (C) and weak reactivity in controls (D).
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3 CONCLUSOES

-CCE oral afetando pacientes jovens, menores de 40 anos, apresentam iguais
caracteristicas clinico-patoldgicas e taxas de sobrevida encontradas nos pacientes acima da
quinta década de vida com mesmo diagnéstico, confirmando que o comportamento do CCE

oral ndo € influenciado pela idade.

-Foi identificado uma maior expressao das proteinas EGFR e MMP-9 nos tumores dos
pacientes jovens em comparagao com os pacientes controle, o que poderia estar associado com
o desenvolvimento precoce de CCE oral em individuos jovens. Entretanto, o papel bioldgico
dessas proteinas nesse especifico grupo etéreo nio estd completamente estabelecido e precisa

posteriores andlises com técnicas mais sensiveis a utilizada.

-A expressdao das proteinas C-ErbB2 e SMA foram correlacionadas com a sobrevida
livre de doenca s6 dos pacientes jovens, sugerindo que podem estar envolvidas no processo de
crescimento tumoral neste grupo de individuos. Embora, se requer estudos adicionais que
identifiquem alteracdes de proteinas grupais para estabelecer um perfil de expressao proteica
que permita um melhor entendimento dos fatores desencadeantes e responsdveis pelas
recorréncias em pacientes jovens, especialmente aqueles que nio apresentam os fatores de risco

de tabaco e alcool.
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ANEXOS

1-TABELA 1. CORRELACOES ENTRE AS CARACTERISTICAS CLINICO-PATOLOGICAS E A SOBREVIDA DE 5 ANOS.

Young Control All

oS )4 DFS p CcSsS p oS )2 DFS p CSS p oS D DFS p CcSsS p
Variable Category (%) value (%) value (%) value (%) value (%) value (%) value (%) value (%) value (%) value

Sex Male 39.7 .059 235 255 507 187 504 .663 60.7 964 50.7 .964 425 350 31.6 .184 52 420
Female 66.7 40.4 66.7 45.7 64.3 64.3 55.8 60.3 65.6
Tobacco Yes 39.8 .034* 269 .765 S51.6 .130 625 .622 452 534 495 526 457 .090 383 .899 514 192
consumption No 64.3 20 64.3 41.3 50 71.4 63.6 35 66.7
Alcohol Yes 424 678 248 .763 563 .890 37.1 .753 399 867 451 973 513 .701 342 899 513 .885
consumption No 50 26.5 46.6 52.8 50.4 60.3 40.1 40.7 56.2
Anatomical Tongue 47.8 .919 171 276 53 .616 552 .010* 58.8 .038* 639 .006 494 .043* 46.2 .197 587 .015%
site Floor 61.1 33.2 66.2 61.7 535 76.4 57.2 43 72.2
Other  45.8 28.1 30.3 0.85 13.3 255 16 30.2
T TI/T2 743 .001*% 535 .040* 804 .001% 752 .001* 58 .028* 77.8 .00I* 749 .001* 57 .001* 79.7 .001*
classification T3/T4 247 19.7 34.7 22.8 33 33.6 239 26.8 343
N NO 84.6 .001* O 465 923 001 60 .744 0 324 60 917 77.8 .003* 75 .686 83.3 .007*
classification NI-N3  35.1 27.9 441 43.5 42.7 535 40.1 37.2 50
Clinical 11 71.8 .001% 214 .829 77.8 .008* 725 .078 688 .183 79.1 124 759 .001* 49.2 237 787 .004%
stage v - 319 29.7 45.4 38 39 47.8 35.6 354 46.9
Histological I 50.1 .088 31.1 914 552 .635 403 .663 379 .001* 423 .150 462 .119 356 .119 579 .097
differentiation I 533 17.5 31 54.1 55.6 46.2 533 45.5 58.2
11 0 40 13.8 37.5 0 11.5 16.7 17.1 0
Surgical Negative 454 .001*% 33 129 573 .00I* 59.1 .001* 535 .002% 72.1 .001* 52.1 .001* 445 .001* 65 .00I*
margins Positive 0 0 0 0 37.5 0 0 23.1 0

Abreviacoes: OS: Sobrevida geral; DFS: Sobrevida livre da doenca; CSS: Sobrevida cancer especifica.
*Diferencas estatisticamente significativas.



2 - TABELA 2. CORRELACAO ENTRE A EXPRESSAO DAS PROTEINAS E AS CARACTERISTICAS CLINICO-PATOLOGICAS.
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Sex Tobacco Alcohol Anatomical T N Clinical Histological Surgical
site stage Differentiation margins
Group Protein Male Female No Yes No Yes Tongue Floor Other TI1/ T3/ NO NI- I/ III/ 1 n III  Negative Positive
mouth 12 T4 N3 )44 1v
Young Low 12.1 0 0 62 62 34 4.0 16.7 9.1 0 138 0 10 0 11.1 133 0 0 7.1 16.7
High 87.9 100 100 93.8 938 964  96.0 83.3 909 100 86.2 100 90 100 889 86.7 100 100 92.9 83.3
p value 159 .356 .662 424 .091 .350 228 311 455
Control Ki67 Low 16.7 9.1 0 16.3 16.7 139 7.1 41.7 105 4.8 21.1 0 158 0 176 179 45 25 6.3 0
High 83.3 90.9 100 83.7 83.3 86.1 92.9 58.3 89.5 952 789 100 84.2 100 824 821 955 74 93.8 100
p value 528 .362 .786 .016% .096 542 197 .288 .607
All Low 923 73.4 0 123 11.8 9.2 5.7 20.2 10 25 179 0 134 0 149 155 3.1 10 6.7 10
High 7.7 26.6 100 87.7 88.2 90.8 94.3 70.8 9 975 821 100 86.6 100 85.1 845 969 90 93.3 90
p value 181 116 .691 .013%* .018% 217 .065 197 .705
Young Low 455 46.7 333 515 375 517 45.8 53.8 364 45 464 444 462 30.8 514 387 50 60 32.1 83.3
High 54.5 53.3 66.7 48.5 62.5 483 54.2 46.2 63.6 55 536 556 538 692 486 613 50 40 67.9 16.7
p value 938 280 360 .693 922 926 202 .602 .061
Control p53 Low 32.6 20 20 304 27.8 303 26.9 41.7 27.8 30 306 50 296 28.6 30.6 154 429 50 34.5 0
High 67.4 80 80 69.6 722 69.7 73.1 58.3 722 70 694 50 704 714 694 846 571 50 65.5 100
p value 432 .627 .850 .629 965 538 913 .078 .289
All Low 769 75.4 294 392 324 403 36 48 31 37.5 375 455 365 30 393 28.1 452 55.6 333 50
High 23.1 24.6 70.6 60.8 67.6 59.7 64 52 69 62.5 625 545 634 70 60.7 719 548 44.6 66.7 50
p value .859 448 440 419 1 .564 441 124 311
Young Low 78.1 21.9 727 815 692 84 81 70 80 80 769 57.1 824 667 813 72 889 80 75 66.7
High 333 66.7 273 185 30.8 16 19 30 20 20 23.1 429 176 333 188 28 11.1 20 25 333
p value O011% .548 .289 77 .883 142 .350 579 .680
Control pl6 Low 87.2 60 80 72.1 70.6 742 61.5 83.3 81.3 60 794 0 765 50 76.1 72 65 75 75 50
High 12.8 40 20 279 294 258 38.5 16.7 188 40 20.6 100 235 50 239 28 35 25 25 50
p value .026* .706 .788 238 .884 .004% 128 852 298
All Low 83.1 50 75 757 70 78.6  70.2 71.3 80.8 686 783 40 788 588 782 72 724 778 75 60
High 16.9 50 25 243 30 214 29.8 22.7 192 314 217 60 212 412 21.8 28 27.6 222 25 40
p value .001% 952 378 581 1 .008% .096 .937 .330
Young Low 70 69.6 50 46.7 533 44 47.6 455 455 563 40.7 57.1 444 50 455 433 714 25 423 60
High 30 30.4 50 533 46.7 56 52.4 54.5 545 438 593 429 556 50 545 5677 286 75 57.7 40
p value 975 .855 567 .990 324 538 .801 271 467
Control Bcl-2 Low 724 92.6 60 522 556 515 52 50 526 45 556 50 519 571 51 519 40 75 44.8 75
High 27.6 7.4 40 47.8 444 485 48 50 474 55 444 50 48.1 429 49 481 60 25 55.2 25
p value .049% .739 782 .989 449 .959 762 403 258
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All Low 714 82 533 50 545 483 50 47.8 50 50 492 556 489 529 488 474 48.1 50 43.6 66.7
High 28.6 18 46.7 50 455 51.7 50 52.2 50 50 508 444 51.1 47.1 512 526 519 50 56.4 333
p value 213 813 565 .983 .939 .703 755 .990 199
Young Low 345 40 417 379 438 36 39.1 36.4 30 389 346 667 286 545 303 333 50 40 37.5 50
High 655 60 583 62. 563 64 60.9 63.6 70 61.1 654 333 714 455 69.7 667 50 60 62.5 5
p value 718 .823 .620 .882 772 .053 169 .648 .660
Control  Cyclin Low 26.1 60 16.7 356 444 273 37.5 15.4 30 333 314 100 29.6 28.6 327 30.8 429 25 36.7 25
D1 High 739 40 833 644 556 727 625 84.6 70 667 686 0 703 714 673 692 571 75 63.3 75
p value .037% .826 214 .336 .883 .099 1 .624 1
All Low 64.7 80.3 33.6 365 44.1 31 38.3 25 345 359 328 727 292 444 317 321 452 333 37 40
High 353 197  66.7 635 559 69 61.7 75 655 641 672 243 708 556 683 679 548 66.7 63 60
p value .088 .802 .207 534 .749 .004* .302 475 .859
Young Low 68.4 714 364 455 467 414 478 30.8 364 389 414 444 395 333 429 387 20 75 40.7 50
High 31.6 28.6 63.6 545 533 586 522 69.2 63.6 61.1 586 556 605 667 57.1 613 80 25 59.3 50
p value 825 598 737 576 .866 785 562 156 .678
Control C-erbB2 Low 774 90.9 40 605 556 60 45.8 81.8 61.1 55 606 0 608 286 63 50 50 100 44.4 50
High 226 9.1 60 395 444 40 54.2 18.2 389 45 394 100 392 714 37 50 50 0 55.6 50
p value 197 .380 .762 129 .688 .087 .085 158 835
All Low 74 80 37.5 539 515 508  46.8 54.2 51.7 474 516 364 517 316 543 43,6 40 875 42.6 50
High 26 20 62.5 46.1 485 492 532 45.8 483 526 484 63.6 483 684 457 564 60 125 574 50
p value 476 232 951 822 .680 .338 .074 047% .664
Young Low 375 214 167 355 353 269 25 41.7 40 16.7 429 222 351 182 37.1 345 222 50 26.9 50
High 625 78.6 833 645 647 73.1 75 58.3 60 833 571 778 649 81.8 629 655 778 50 73.1 50
p value 285 228 559 515 .064 459 .242 537 27
Control p21 Low 174 30 40 19.6 333 152 19.2 16.7 222 20 194 0 204 286 184 20 182 25 20.7 0
High 82.6 70 60 804 667 84.8  80.8 83.3 77.8 80 80.6 100 79.6 714 816 80 81.8 75 79.3 100
p value .363 234 564 .930 .067 476 525 .949 315
All Low 769 763 235 26 343 203 22 29.2 28.6 184 29.7 182 264 222 262 278 194 40 23.6 30
High 23.1 237 765 74 657 79.7 78 70.8 714 816 703 81.8 73.6 778 738 722 80.6 60 76.4 70
p value .950 834 134 729 .207 356 .726 407 .667
Young Low 6.1 6.7 83 6.1 11.8 3.6 8.3 0 9.1 105 34 111 51 7.7 57 0 222 20 6.9 16.7
High 939 933 91.7 939 882 964 917 100 909 895 966 889 949 923 943 100 77.8 80 93.1 83.3
p value 1 787 285 .550 322 504 .801 .025% 436
Control Myc Low 2.2 0 0 22 0 3 0 0 5.9 0 2.9 0 1.9 0 2 0 4.8 0 3.4 100
High 97.8 100 100 97.8 100 97 100 100 94.1 100 97.1 100 98.1 100 98 100 952 100 96.6 0
p value .618 712 456 311 434 .846 .703 483 .706
All Low 75 75 56 38 57 33 39 0 7.1 5 31 91 32 5 3.6 0 10 11.1 5.2 10
High 25 25 944 962 943 96.7 96.1 100 929 95 969 909 968 95 964 100 90  88.9 94.8 90
p value ) 744 565 402 .629 .339 .765 044% .549
Young Low 824 59.3 25 414 267 423 36.4 41.7 40 294 444 375 389 40 382 448 125 40 333 66.7
High 17.6 40.7 75 586 733 577 63.6 58.3 60 706 556 625 61.1 60 61.8 552 875 60 66.7 333
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p value 109 322 317 .950 319 942 .920 .248 136
Control EGFR Low 844 81.8 75 556 824 438 458 66.7 722 50 647 0 615 571 59.6 654 421 75 51.9 25
High 15.6 18.2 25 444 176 563 542 333 278 50 353 100 385 429 404 346 579 25 48.1 75
p value .804 451 .009% 190 .288 .082 .903 224 316
All Low  83.7 694 375 50 563 431 413 54.2 60.7 405 557 30 523 47.1 50.6 545 333 556 43.1 50
High 16.3 30,6 625 50 438 569 587 45.8 393 595 443 70 477 529 494 455 66.7 444 56.9 50
p value .095 .362 .232 241 145 182 .790 176 .690
Young Low 733 65.6 18.2 303 25 286 13 61.5 364 105 464 11.1 368 7.7 41.1 387 11.1 40 35.7 333
High 26.7 344 818 697 15 714 87 38.5 63.6 895 536 889 632 923 588 613 889 60 64.3 66.7
p value 597 434 .798 .010%* .010% 136 .028% .286 912
Control MMP-9 Low 833 78.9 50 652 647 636 577 66.7 76.5 474 75 50 66 667 653 64 667 50 57.1 50
High 16.7 21.1 50 348 353 364 423 333 235 526 25 50 34 333 347 36 333 50 42.9 50
p value .688 543 941 446 .040% .640 947 817 .788
All Low 80.4 70.6 267 50.6 454 475 36.7 64 60.7 289 625 182 538 263 554 50 50 444 46.4 40
High 19.6 294 733 494 545 525 63.3 36 393 71.1 375 81.8 462 737 44.6 50 50 55.6 53.6 60
p value .250 .088 847 .035% .001* .025% .022% 951 .707
Young Low 214 50 364 269 40 2277 435 11.1 12.5 50 13.6 444 258 455 241 36 25 0 22.7 0
High 78.6 50 63.6 731 60 773 56.5 88.9 87.5 50 86.4 556 742 545 759 64 75 100 77.3 100
p value .071 .566 .259 .096 .013% 283 189 .259 .289
Control SMA Low 83 37.5 40 11.1 214 11. 17.4 12.5 1.7 25 7.1 100 116 25 125 95 235 O 14.8 0
High 91.7 62.5 60 889 786 889 82.6 81.5 92.3 75 929 0 884 75 875 905 76.5 100 85.2 100
p value .074 571 375 714 .097 011% 487 .362 474
All Low 50 83.3 375 175 31 163 30.4 11.8 95 382 10 50 176 40 174 239 24 0 18.4 0
High 50 16.7 625 813 69 83.7 69.6 88.2 90.5 61.8 90 50 824 60 826 761 76 100 81.6 100
p value .003 .088 128 .085 .002% .019% .053 .295 216
Young Low 80 69.6 333 37 429 318 17.6 54.5 60 214 50 28.6 419 333 414 385 57.1 333 43.5 25
High 20 304 667 63 57.1 682 824 45.5 40 786 50 714 581 667 586 615 429 66.7 56.5 75
p value 475 841 501 .045% .082 514 .666 .642 .302
Control Cathepsin Low  83.3 81.8 60 548 47.1 60 56 50 64.7 526 60.6 100 56 833 543 56 684 25 64.3 75
K High 16.7 18.2 40 452 529 40 44 50 353 474 394 0 44 1677 457 44 316 75 35.7 25
p value .887 .824 .391 736 575 217 176 .262 .868
All Low  82.2 75.6 429 478 452 48.1 40.5 52.4 63 394 56.1 444 506 533 493 47.1 654 28.6 54.9 50
High 17.8 244  57.1 522 548 519 59.5 47.6 37 60.6 439 556 494 467 507 529 346 714 45.1 50
p value 438 .734 797 184 126 725 777 144 487
Young Low 625 75 60 51.6 533 53.8 81 15.4 50 706 444 50 556 545 545 571 556 20 48.1 0
High 37.5 25 40 484 46.7 46.2 19 84.6 50 294 556 50 444 455 455 429 444 80 51.9 100
p value 375 .644 .975 .001% .090 775 1 .302 044%
Control  FGF-2 Low 89.3 82.1 50 46,5 647 36.7 26.1 41.7 76.5 316 545 100 48 50 457 50 421 50 56 25
High 16.7 17.9 50 535 353 633 73.9 58.3 235 684 455 O 52 50 543 50 579 50 44 75
p value 910 .894 .064 .006% 110 182 841 .868 .249
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All Low 729 792 571 486 594 446 523 28 667 50 50 40 512 529 494 538 464 333 51.9 11.1
High 27.1 20.8 429 514 40.6 554 477 72 333 50 50 60 48.8 47.1 50.6 462 53.6 66.7 48.1 88.9
p value 473 .560 184 .019% 1 504 .789 487 .023*

*Diferengas estatisticamente significativas.
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Young Control All
oS p DFS p CSS p oS p DFS p CSS p oS p DFS p CcSS p
Protein  Category (%) value (%) value (%) value (%) value (%) value (%) value (%) value (%) value (%) value

Ki67 Low 25 332 333 .900 50 661 4177 969 415 902 563 525 369 714 353 845 525 .660
High 45.6 23.8 54.4 41.2 39 47.6 43.1 33.3 50.8

p53 Low 388 .395 248 .235 565 .929 42 .543 44 875 448 781 40.1 .933 358 .672 50.8 .903
High 52.4 304 54.9 424 39.3 53.5 46.3 36.1 54.4

pl6 Low 37.5 280 247 .927 B84.6 566 397 788 332 862 859 257 385 .633 30 945 49.1 912
High 62.5 0 66.7 444 52.7 - 49.7 44.7 51.8

Bcl2 Low 342 597 338 .684 778 170 393 751 385 .766 813 839 371 .846 366 875 48 155
High 47.8 30.3 - 40.7 35.5 90.9 443 33.7 52

Cyclin D1 Low 429 871 338 990 429 550 49.7 .307 55 330 559 512 4577 503 432 489 495 954
High 48.5 20.7 62.2 35.9 29.1 44.2 41 26.6 52.4

C-ErbB2 Low 269 192 0.8 .048*% - 203 36,5 707 306 345 875 572 327 281 233 .058 48.6 719
High 60.2 434 78.6 53.2 51.5 79.5 56.7 48.7 58.3

p21 Low 32 343 20.8  .508 40 236 47.1 166 545 253 53 A72 392 776 343 744 48 925
High 51.2 32.3 61.1 37.9 33.5 46 42.7 33.1 51.8

Myc Low 0 010% - 3720 007* 0 .001%* - 812 0 001* 0 .00I% 0 425 0 001*
High 47.6 25 57.1 449 434 53.2 46 36.6 55.3

EGFR Low 449 873 41.7 225 - 217 397 640 323 238 796 989 421 877 353 860 51.6 753
High 46.8 0 81.8 50.9 59.6 80.8 48.6 37.5 54.7

MMP-9 Low 40 764 329 939 - 238 337 655 392 886 84 985 348 598 371 .696 46.5 851
High 48.3 26.4 78.6 61.8 55.3 85.7 53.3 37.2 57.8

SMA Low 63.6 .251 37,5 .018* 66.7 283 66.7 .147 75 291 667 349 647 138 556 441 6677 174
High 42.5 26 54.6 44 38.3 47.1 433 33.7 50.5

Cathepsin Low 48.1 854 324 733 857 756 334 431 429 324 779 994 387 459 38,5 .376 513 .851

K High 47.6 31.3 77.8 53.2 33.7 779 50 33.9 54.1

FGF-2 Low 559 .023* 462 .161 833 .841 36.1 367 226 .032* 889 .480 41 38 317  .376 514 .305
High 33.3 14.3 85.7 49.1 52 91.7 42.6 38.6 49.3

Abreviagoes: OS: Sobrevida geral; DFS: Sobrevida livre da doenga; CSS: Sobrevida cdncer especifica.

*Diferencas estatisticamente significativas.



4 — FIGURA 1. EXPRESSAO IMUNO-HISTOQUIMICA DAS PROTEINAS
ESTUDADAS.
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5 - CERTIFICADO DO COMITE DE ETICA EM PESQUISA

A.C.Camargo ;
Comité de Etica em
Cancel’ Centel’ pmm - CEP
Sho Pﬁulo. 18 de novembro de 2014, <
Ao
Prof. Dr. Luiz Paulo Kowalski. X

Rel: Projeto de Pesqulsa o, 1957/14

“Andlise das caracteristicas clinicopatolégicas, imunoexpressio de proteinas do ciclo
celular ¢ invasio local. ploidia do DNA ¢ prevaléncia de HPV-DNA, no curcinema de
células escamosas de boca em pacientes jovens™

(s membras do Comité de Etica em Pesquisa em Seres Humanos din Fundscdo Antonia

Prudente — Hospital do Clincer - A.C, Camargo/SP, ¢m sua altima reunidio de 11/11/2014, apos
analisarem as respostns 80s questionamentos realizados en reunido de 09092014, aproviaram
a realizugdo do projeto (datado de 2014) ¢ tomaram conhecimento das seguintes documentos:

-
”

-

-
-

Folha de Rosto para Pesquisa Envolvendo Sercs Humanos;

Termnx de Compeomisso do Pesquisador com Resolugdes do Conselho Nacional de
Suikle:

Terma de Dispensa do Consentimento Livre ¢ Esclarecido;

Declaragio Sobre os Dados Coletados, Publicagdo dos Dados ¢ Propriedade das
Informagdes Gerdas;

Declaragio Sobre ¢ Uso e Destino do Material Bioldgico, Publicogiio dos Dados ¢
Propriedade das Informages Geradas:

Declaragho de Cidncia ¢ Compromesimento do Departamento de Anatomia Patologica:
Declaracio de Ciéncia ¢ Comprometimento da Depanamento de Cabegn ¢ Pescogn ¢
Ororrinolaringologin: =

Declaragdo de Ciéncia ¢ Comprometimento do Depanamento de Cabegh ¢ Pescoga ¢
Otorrinolaringologia;

Declaragdo de Cidacia ¢ Compromctimento do Departamento de Diagndstico Oral de
Faculdade de Odontologia da Universidade Estadual de Campinas (UNICAMP):
Declaragdo de Ciéncia ¢ Comprometimento do Departumento de Cirurgia de Cabega ¢
Pescago do Hospital de Clineer de Barretos; p
Orgamento Financeiro Detalhado;

Cronograma do Estudo.

Informuclies & respeito do andamento do referido projeto deverio ser encaminhadas ao
CEP dentro de 06 meses em relatério (modelo CEP).

Arenclosamente,

Dr. Anténio Hugo'José F Margues Campos
2" Vice-Coorder do Comitd de Ftica em Pesquisa
1

Rua Protessor Anténio Prudente. 211 « Liberdade * Sao Paulo / SF ¢ CEP 01506-200
111) 29855000 « weww accamargo.org br
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A.C.Camargo Comité de Etica em
' P isa-C
Cancer Center Seamim. o eu

Sio Pavlo, 31 de julbo ée 2013,

DECLARACAO

Declaro para os devidos fins que a Sra. Marisol Miranda Galvis. ¢ co-pesquisadora do
Projetor “Andlise das caracteristicas clinicopatolégicas, imunoexpressio de proteinus do cicko
celular ¢ invasio focal, ploidia do DNA ¢ prevaléncia de HPV-DNA, no carcinoma de céhilas
escumosas de boca em pacientes jovens", aprovado neste CEP sob o Registro n® 195714, em
reunido de 1112014, tendo como pesquisador responsdvel: Prof, Dr, Luiz Paulo Konwabki

Alengicsamente, ’ ’

b

! crsom Gross
1" Viee-C: do € de Etica em Pesquisa

Rua Protessor Antdnio Pradente, 211 ¢ Liberdade + Sdo Pallo /52 « CEP D509 800
$11) 2189-5000 = waw acCamarao, org be
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6 — CERTIFICADO SUBMISSAO DO ARTIGO

Dear Miss. Miranda,
Your submission entitled "Immunohistochemical expression of regulatory proteins of cell cycle and local
invasion in oral squamous cell carcinoma affecting young patients." has been received by

journal Oral Oncology

You will be able to check on the progress of your paper by logging on to Elsevier Editorial Systems as an
author. The URL ishttp://ees.elsevier.com/oo/.

Your username is: m.miranda.galvis@gmail.com

If you need to retrieve password details please go to: http://ees.elsevier.com/oo/automail_query.asp

Your manuscript will be given a reference number once an Editor has been assigned.

Thank you for submitting your work to this journal.

Kind regards,

Elsevier Editorial System
Oral Oncology



