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RESUMO
Introducédo: Cancer de cabeca e pescoco € um termo coletiimditepor bases

anatdbmicas e topograficas para descrever tumordignos do trato aerodigestivo
superior. Esta regido anatdomica inclui a cavidad, daringe e laringe, tendo como
principais fatores de risco o tabagismo e o etiisn® tipo histologico mais
representativo de todos os céanceres de cabecacecpes o carcinoma espinocelular
(HNSCC), com mais de 500 mil casos novos no mundost os anos. Deficiéncia de
folato no organismo esta associada ao aumentosdo de varios tipos de céncer e
alteracbes neste metabolismo podem contribuir pgoeocesso de carcinogénese por
influenciar as reacdes de metilacdo do DNA e adistade gendmica. Polimorfismos
em genes que codificam enzimas envolvidas no miaimdo folato podem alterar a
atividade enzimatica e interferir nas concentracbds homocisteina, S-
adenosilmetionina e outros produtos do metabolismportantes para a sintese de
DNA e reacOes de metilagéo celul@bjetivos: Avaliar a influéncia dos polimorfismos
MTHFD1 G1958A, BHMT G742A, TC2 C776G eTC2 A67G em pacientes com
carcinoma espinocelular de cabeca e pescoc¢o edwidimos controle sem histéria da
neoplasia, além de verificar a associagédo entpplmorfismos e os sitios primarios de
ocorréncia, extensdo do tumor, comprometimentoirdenlodos, e o prognéstico da
doenca. Pacientes e Métodos: Foram incluidos no estudo 694 individuos (240
pacientes com cancer de cabeca e pescoco e 45dleshtFoi feita analise molecular
através de extracdo de DNA genbmico de sangueepedfe as alteracdes genéticas
foram investigadas por meio das técnicas de Reagh€adeia da Polimerase (PCR)
em tempo real e Analise de Polimorfismo de Compmimele Fragmento de Restricdo

(PCR-RFLP). Os dados sécio-demograficos foram obtidtravés do prontuario dos
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pacientes e entrevista dos individuos controResultados: Regressdo logistica
multipla mostrou que tabagismo, etilismo e idadeesior a 42 anos foram preditores da
doenca (P<0,05). As distribuicbes genotipicas estm em equilibrio de Hardy-
Weinberg em ambos os grupos em todos os polimarfisestudados. Os genotipos
MTHFD1 1958GA ou AA associados ao tabagismo (P=0,04)ilsned (P=0,03)
aumentaram o risco de carcinoma espinocelular eceae pescoco. Estes mesmos
genotipos estiveram presentes em maior proporcaga&sientes com tumores em
estadios mais avancados T3 e T4 (P=0,04) e em rpesicom menor sobrevida
(P=0,01). O polimorfismaC2 C776G (P=0.03) esteve presente em menor frequéncia
em pacientes com idade superior a 52 anos e o @dimo TC2 C776G (P=0.03) em
pacientes com idade entre 52-63 anos. O polimoofiE@2 C776G nao foi relacionado
ao risco da doenca, porém esteve presente enratarpdo em pacientes que tiveram a
faringe como sitio primario de ocorréncia do tun@onclusées:Sao preditores para o
cancer de cabeca e pescoco, independentementeiéleelgenética o uso de tabaco,
alcool e idade superior a 42 anos. A presenca dim@dismo MTHFD1 G1958A
associado aos habitos tabagista e etilista podedlaroo risco para o desenvolvimento

da doencga.

Palavras chave:Polimorfismo genético, cancer de cabeca e pesgegesMTHFD1,

BHMTeTC.
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ABSTRACT

Introduction: Head and neck cancer is a collective term defimednatomical
and topographical basis to describe malignant tenobrthe upper aerodigestive tract.
This anatomical region includes the oral cavityagyhx and larynx, having as the main
risk factors smoking and alcoholism. The most regnéative hystologic type from head
and neck cancer was squamous cell carcinoma (HNS&) more than 500,000 new
cases worldwide every year. Folate deficiency isoaated with increased risk of
several types of cancer and alterations in folattabolism may contribute to the
process of carcinogenesis by influencing DNA methigh and genomic stability.
Polymorphisms in genes encoding enzymes involvatigpathway may alter enzyme
activity and consequently interfere in concentraioof homocysteine and S-
adenosylmethionine that are important for DNA sesth and cellular methylation
reactions Objectives: InvestigateMTHFD1 G1958A,BHMT G742A,TC2C776G and
TC2A67G polymorphisms involved in folate metabolismitead and neck cancer risk,
and the association between these polymorphisnts pritmary site, tumor extension,
lymph node involvement and prognosis of the diseBasients and Methods:Were
included in the study 694 individuals (240 patientth head and neck cancer and 454
controls). Molecular analysis was made by genoniWAOrom peripheral blood and
genetic alterations were investigated by Polymer&®in Reaction-restriction
Fragment Length Polymorphism (PCR-RFLP) and RealefPCR. Socio-demographic
data were obtained from patient’s medical recondd terview of the controls.
Results: Multiple logistic regression showed that tobacatrohol and age over 42
years were predictors for the disease (P<0.05)dyd@reinberg equilibrium showed

that the genotypic distributions were in equililoniufor both groups in all



Abstrac xiv

polymorphisms studied. ThMMTHFD1 1958GA or AA genotypes associated with
tobacco (P=0.04) and alcohol (P=0.03) consumpticrease the risk for head and neck
cancer (HNSCC). These same genotypes were foumdgiver proportion in patients
with advanced stage tumors (P=0.04) and in patierkslower survival (P=0.01)TC2
C776G polymorphism (P=0.03) were less frequentatiepts with age over 52 years
andTC2A67G polymorphism (P=0.04) were less frequentatigmts with 52-63 years.
TC2 C776G polymorphism was not associated to HNC, kewwas present in higher
proportion in patients with pharynx as primary sifetumor (P=0.02)Conclusions:
Are predictors for head and neck cancer, regardiésbe gene, tobacco and alcohol
consumption and age over 42 years. The presendd BFD1 G1958A polymorphism
associated to tobacco and alcohol consumption maglutate the risk for disease

development.

Key words: Genetic polymorphism; head and neck cane&rHFD1, BHMTand TC2

genes.
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1. INTRODUCAO

“Cancer de cabeca e pescoco” € um termo coletiviinide por bases
anatdbmicas e topograficas para descrever tumordignos do trato aerodigestivo
superior. Esta regido anatdmica inclui a cavidadé €aringe e laringe. Cerca de 40%
dos canceres de cabeca e pescoc¢o ocorrem na eawaddd15% na faringe e 25% na
laringe.®® E considerado o quinto tipo mais comum no munetd, associado a baixa
taxa de sobrevivéncia e alta taxa de mortalidadandp diagnosticado em estagios
avancados®” O tabagismo e o etilismo sdo os principais fatdesisco estabelecidos
para o cancer de cabeca e pesc8¢d.

No Brasil ocupa o 5° lugar entre todas as neolas@n estimativas de 14.120
casos novos para o cancer de cavidade oral noea@01d, sendo 10.330 para 0 género
masculino e 3.790 para o género feminifib.0 comportamento desta neoplasia é
bastante agressivo, apresentando metastatizac&icatee contralateral precoce e,
sobretudo na orofaringe, e em ndédulos linfaticaszam a linha média da regido
cervical.®

O tipo histolégico mais representativo de todos&xeres de cabeca e pescogo
€ o0 carcinoma espinocelular (HNSCC), com mais d& i casos novos no mundo
todos os anos® desenvolve-se a partir de um epitélio sujeito a campo de
cancerizagcao, com mais agressividade na larihg®8.0s fatores que promovem este
campo de cancerizacdo incluem exposi¢cdes ambiesmbaiabaco e alcool, infec¢bes
virais, especialmente com o virus Epstein-Barr @l®aa Virus Humano dos subtipos
16 e 18 e deficiéncias ou desequilibrios de vitasign micronutrientes, tais como acido

folico, vitaminas A, C, E, zinco e selénit”
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Deficiéncia de folato no organismo esta associadauanento do risco de cancer
de célon,**®colorretal,**?Y mama,**2¥ pulmao, **?*>ovario, **? esdfago?®
colo de tero®® orofaringe,?”*® estdomago®’?¥ pancreas®®’* rins, ®” e cabeca e
pescoco®Y Dietas ricas em frutas e legumes, que sdo fontexide folico e outros
nutrientes antimutagénicos, sao fortes protecOesaa maioria dos tipos de canceres.

O folato possui importante papel na oncologia, gyp@mente a partir de sua
acdo na metilacdo do DNA e na sintese de puring&rimidinas. ®” Alteracdes
genéticas ou de deficiéncia dessa vitamina fordacimmadas ao cancer em varios
estudos, incluindo o de cabeca e pescdtdt2226:27:31-39)

Existem trés mecanismos pelos quais as alteragdenetabolismo do folato
podem contribuir com a carcinogénese: (1) hipoegdid de DNA e subsequente
ativacdo dos proto-oncogenéd:*® (2) erro de incorporacdo da uracila durante a
sintese de DNA que leva & instabilidade gendmiés’*® e (3) um aumento na
desaminacéo de citosina nos sitios de metilac@ge 42"

O folato estd envolvido na formacdo de grupos mEIH3) durante a
interconversdo de um carbono no metabolismo intdi@rie de S-adenosilmetionina
(SAM), que serve como um doador de grupos metireagbes de metilagéo celulares.
(27.3740) A metilacdo do DNA é a transferéncia de gruposilnpara a posicdo 5 de
residuos de citosinas localizadas em dinucleotidéosina-guanina (CpG), por meio
de reacdes catalisadas por proteinas denominadds riiltransferases®*" Esta
modificacdo epigenética do DNA possui varios paféisionais, incluindo controle da
expressao génica, estabilidade da estrutura daatirmare manutencdo da estabilidade

gendmica?’3841-40)
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Niveis adequados de folato sdo essenciais paraosintdse de purinas e
pirimidinas, necessarias para a sintese e repaNf. Portanto, alteracdes na via
metabolica do folato estdo associadas a reduc@apecidade de reparo do DNA. A
enzimaTimidilato sintase catalisa a conversao de deakinai (dUMP) a monofosfato
de deoxitimidina (dTMP), utilizando 5,10 metilenédidrofolato como doador de
grupos metil. Em caso de deficiéncia de folatoconaulo de dUMP pode induzir a
incorporacdo de uracila ao DNA ao invés de timiAg. uracilas erroneamente
incorporadas sdo removidas das fitas de DNA poimr&sda maquinaria de reparo, o
que pode levar a quebras temporarias ha molécostenmormente ligadas pela enzima
DNA ligase. Entretanto, se a disponibilidade detmlé continuamente limitada, um
ciclo de reparo descontrolado pode causar quebegaéntes na molécula de DNA e
danos cromossdémicos, resultando em alteracdo cefddigna. ¢"84649 Outros
nutrientes, como metionina, vitaming B vitamina B, que interagem com genes
envolvidos no metabolismo do folato, contribuemaparsintese adequada de DNA, e
também podem influenciar o risco de desenvolvimeptoancer!#27:37:38:46)

Alteracbes em genes que codificam enzimas envavidavia do folato tém
sido investigadas como fatores de risco para stibdelade ao cancer, uma vez que
podem interferir nas concentracdes de Hey e SE>°0->2

Na Figura 1 sao apresentadas as enzimas que jamiaclo metabolismo do
folato. A enzima Metilenotetrahidrofolato redutase (MTHFRf)Yalisa a conversao do
5,10 metilenotetrahidrofolato para 5-metiltetrabidfato (5-MTHFR), a principal
forma circulante de folato, que atua como doadagrdpos metil para a remetilagdo da
homocisteina (Hcy) para metionina. Esta reaca@uhetilacdo é catalisada pela enzima

Metionina sintase (MTR), que requer a vitamina (Bietilcobalamina) como cofator, e
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resulta na formacdo de SAM. Participando tambémnmedesetabolismo, a enzima
CistationinaB-sintase (BS), dependente de vitaming, Rlesenvolve papel crucial no
metabolismo do folato, convertendo a Hcy em cmata na chamada via de

transsulfuracad®>*

S dTTP

Membrana 7 dATP
celular ’ dGTP
S-MTHE 5, 1u MTHF
MTHFR BT 't 'MTHFD1
RFC1
3- MTHF > DHF — ‘THF o ol
Metilagdo
a-Cetohutirato «——  Cistationina <—— Hcy > Met > SAM
l CpS MTR (B, l
D-metilmalonil-Coa WIRR
MMA BHMT
I Cisteina SAH /
L-metilmalonil-Coa B, \ju
l T L-MM-CoA mutase |B,,) 4
Succinil-Coa T TG2

Figura 1. Esquema representando o metabolismo do folato sgmnirzcipais
enzimas envolvidas. BHMT = Betaina-homocisteinaltregisferase, gS =

Cistationina - sintase, dATP = Desoxiadenosina 5'-trifosfato, TBG=

Desoxiguanosina 5'-trifosfato, DHFR = Dihidrofolatedutase, dTTP =
Desoxitimidina 5'-trifosfato, CkF Metil, 5-MTHF = 5-metiltetrahidrofolato,
5,10-MTHF = 5,10-metilenotetrahidrofolato, Hcy = tHocisteina, L-MM-
Coa mutase = L-metilmalonil coenzima A mutase, MMAAcido

metilmalénico, MTHFD1 = Metilenotetrahidrofolato sidrogenase 1,
MTHFR = Metilenotetrahidrofolato redutase, MTR = tMaina sintase,
MTRR = Metionina sinstase redutase, RFC1 = Carmyde folato reduzido
1, SAH = S-adenosil-homocisteina, SAM = S-adenwostionina, SHMT =
Serina hidroximetiltransferase, TC2 = Transcobat@mi2 THF =

Tetrahidrofolato.
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1.1 Polimorfismos genéticos envolvidos no metabati® do folato

O geneMetilenotetrahidrofolatodesidrogenesase (MTHFD1) codifica uma
proteina trifuncional cistdlica, que compreendeO5yletileno-THF dehidrogenase,
5,10-metenil-THF ciclohidrolase, e 10-formil-THmM&Sse. As enzimas metileno-THF
desidrogenase e da metenil-THF ciclohidrolase, mpsegdem no mesmo dominio da
proteina, catalisam a oxidacao do 5,10-metileno-aHF10-metenil-THF, que é entdo
convertido para 10-formil-THF®® Estas trés reacdes sequenciais estdo envolvidas na
interconversao de derivados do carbono-1 do THE,s§w substratos para a sintese de
metionina, timidilato e purina§®°®)

O gene MTHFD1 apresenta-se polimorfico no nucleotideo 1958-6G
resultando na substituicdo de uma alanina por ditiaayno codon 653, localizado no
dominio 10-formil-THF sintase da enzin&*" Pacientes pediatricos com leucemia
linfoblastica aguda, portadores dos aléMBHFD1 1958A e timidilato sintase 2R (TS
2R), mostraram maior tempo de sobrevida quandadoatcom MTX %57

Também envolvido no metabolismo do folato, o gerala-homocisteina
metiltransferaseBHMT) apresenta-se polimorfico no nucleotideo 742, levando
a substituicdo de arginina por glutamina na prateiroduzida®® A avaliacdo do
impacto deste polimorfismo nas propriedades furagda proteina BHMT resultante
da variante polimdrfica, ndo mostrou diferenca eambestabilidade e atividade
catalitica em relacdo a enzima do tipo selvagéthXu e colaboradores (200%)
associaram o alelo polimérfico 742A com a redugd® chasos de morte por cancer de
mama. Por outro lado, Koushik e colaboradores (#6bservaram um aumento do

risco de desenvolvimento de cancer colorretal partadores dos genotipos variantes
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(742G/A e 742A/A) em relacdo aos portadores do @mchomozigoto selvagem
(742G/G).

Vitamina B, (cobalamina) e vitamina ¢Bsdo nutrientes essenciais para o
metabolismo do folato, uma vez que atuam como woda de algumas enzimas
envolvidas. A cobalamina (Cbl) possui um papel irtgpade em 2 reacdes metabdlicas:
(1) conversédo de L-metilmalonil-CoA a succinil-CeA2) remetilacdo da homocisteina
para metionina. Assim, o transporte deste nutripara a célula é importante para a
manutencao do status de vitamina iBtracelular 612

Para a absorcéo celular de cobalamina € necesgeriesta esteja ligada a uma
proteina carregadora, a trancobalamina 2 (T€25? A proteina TC2 é sintetizada no
endotélio vascular da vilosidade intestinal e bgaa vitamina B livre no fluido
intersticial. A proteina TC2 ligada a vitaming,Bcomplexo TC2-vitamina B) passa,
entdo, a microcirculacdo da vilosidade intestingba meio da veia portal, alcanca a
circulacao sistémic&®

A presenca de polimorfismos no gef€2 pode influenciar a quantidade de
vitamina B, disponivel no organismo. Estudos anteriores suge@m um
polimorfismo no nucleotideo 776 {&G) do geneTC2 pode levar a alteracbes da
proteina, influenciando sua afinidade e capacid#ldransporte da cobalamina aos
tecidos.®*? Concentracéo do complexo TC2-vitaming Significantemente mais alta
foi observada na presenca do polimorfisi@2 C776G em homozigose para o alelo
selvagem (776G/G). Além disso, concentragcbes médmséacido metilmaldnico
(MMA), um indicador dostatusde vitamina B, “® foram significantemente mais
baixas na presenca dos genétipos TC2 776C/C e G/@B1 relacdo ao gendtipo

776G/G.47
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O polimorfismo C776G leva a substituicdo de umdimeigoor uma arginina no
coédon 259 (P259R) da transcobalamina. O polimodi€i76G, também denominado
de P259R (nomenclatura segundo alteracdo na papteéddtera a concentracao
plasmatica da transcobalamina 2 livre (apo-TC2)ividuos portadores do genétipo PP
apresentam maior concentracdo de apo-TC2 em cogdjparaos individuos com
gendtipos RR. Segundo Namour e colaboradores (2601)a presenca do alelo
polimorfico em homozigose pode interferir na digpoidade de Cbl intracelular e
consequentemente no metabolismo da homocisteina.

O geneTC2 também apresenta-se polimorfico no nucleotideo(AAG),
localizado no éxon 2, resultando na substituicdarda isoleucina por uma valina no
codon 23 (123V).®Y Este polimorfismo foi associado com concentragiies baixas
da proteina produzida na presenca do gendtipo dzegeto TC2 67A/G quando
comparado ao gendtipo tipo selvagem 67A7R entretanto, este genétipo também foi
associado a propor¢cédo maior da proteina produgjddd a vitamina B.

Ainda ndo existem estudos que relacionam os pdiisnoos do gend C2 ao
cancer; porém estudo de Biselli e colaboradore@&)@@ suportam evidéncias da
relacdo entre esta variante genética em mées @dgrnicia de criancas portadoras de
sindrome de Down. Este polimorfismo também foi eisgtm a formacao de aneurismas
intracraniais ®®

Dessa forma, o estudo de alteragbes em genes giogopan do metabolismo do
folato poderia auxiliar no esclarecimento dos pssos que levam ao desenvolvimento
de tumores, principalmente o cancer de cabeca @g®scolaborando na busca de

novas estratégias de tratamento e prognostico.
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1.2 Objetivos

Considerando as evidéncias apresentadas, este éstedcomo objetivos:

1. Avaliar a associacdo dos polimorfismddHFD1 G1958A,BHMT G742A,
TC2 A67G eTC2 C776G no risco do cancer de cabeca e pescocojyem u

estudo caso-controle.

2. Avaliar a associacao dos polimorfismos com os balibagista e etilista,
género e idade (fatores de risco) no desenvolvineéatcancer de cabeca e

pescoco.

3. Verificar a associacdo entre os polimorfismos esti®s primarios de
ocorréncia, extensdo do tumor, comprometimento idéonlodos e o

prognéstico da doenca.
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2. Artigos Cientificos
Os resultados referentes aos objetivos dessatdisgerestao apresentados na forma de

artigo. No total estdo apresentados 03 artigos stidos para publicacao.

Artigo 1
Titulo: Head and neck cancer: impact of MTHFD1 G1958A palgghism

Periodico: Revista da Associacdo Médica Brasileira (RAMBgitcpara publicagéo.

Artigo 2
Titulo: MTHFD1 G1958A, BHMT G742A, TC2 C776G and TC2 A67G
polymorphisms and head and neck squamous celhcana risk

Periodico: Molecular Biology Reports, submetido para publézac
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RESUMO

INTRODUCAO: Altera¢des no metabolismo do folato podem conitripara o
processo de carcinogénese por influenciar as readéemetilacdo do DNA e a
estabilidade gendmica. Polimorfismos em genes aakficam enzimas envolvidas
nesse metabolismo podem interferir nas concentsacde homocisteina, S-
adenosilmetionina e outros produtos importantea pasintese de DNA e reacdes de
metilagdo celular.OBJETIVOS: Investigar o polimorfismoMTHFD1 G1958A
envolvido no metabolismo do folato no risco para@édmcer de cabeca e pescoco e
verificar a associacao entre esse polimorfismo tamiores de risco e caracteristicas
clinico-histopatoldgicas.PACIENTES E METODOS: Estudo retrospectivo que
avaliou o polimorfismoMTHFD1 G1958A em 694 individuos (240 pacientes e 454
controles), por meio da técnica de Anadlise de Rwfismo de Comprimento de
Fragmento de Restricdo. Para analise estatistiaenfatilizados os testes de regressao
logistica multipla e qui-quadrad®ESULTADOS: Tabagismo e idade superior a 42
anos foram preditores da doenca (P<0,05). Os gasMTHFD1 1958GA ou AA
associados ao tabagismo (P=0,04) e etilismo (P¥@0@n preditores da doenca. Estes
mesmos genotipos estdo presentes em maior propenggzacientes com tumores em
estadios mais avancados (P=0,04) e em pacientesnoemor sobrevida (P=0,03).
CONCLUSAO: A presenca do polimorfismid THFD1 G1958A associada aos habitos

tabagista e etilista aumenta o risco para deseimehto de cancer de cabeca e pescoco.

Palavras-Chave: Polimorfismo genético; Neoplasias de cabeca e ogescGene
MTHFD1.



Artigo Cientifico 16

ABSTRACT

INTRODUCTION: Alterations in folate metabolism may contribute ttee
process of carcinogenesis by influencing DNA methgh and genomic stability.
Polymorphisms in genes encoding enzymes involvetigpathway may alter enzyme
activity and consequently interfere in concentraioof homocysteine and S-
adenosylmethionine that are important for DNA sesth and cellular methylation
reactions. AIM: Investigate MTHFD1 G1958A polymorphism involved in folate
metabolism on head and neck cancer risk and theciaisn between this
polymorphism with risk factors and clinical-histadpalogical parameterf2 ATIENTS
AND METHODS: A retrospective study inMTHFD1 G1958A polymorphism
investigated in 694 individuals (240 patients aid 4ontrols) by Polymerase Chain
Reaction-restriction Fragment Length Polymorphidfultiple logistic regression and
chi-square were used for the statistical analyRIESULTS: Multivariable analysis
showed that tobacco and age over 42 years wereicimed for the disease
(P<0.05). TheMTHFD1 1958GA or AA genotypes associated with tobacco0(@4
and alcohol (P=0.03) consumption were predictorthefdisease. This polymorphism
were more frequently in patients with advancedestagnors (P=0.04) and patients with
lower survival (P=0.03).CONCLUSION: The presence ofMTHFD1 G1958A
polymorphism associated to tobacco and alcoholwapsion increase the risk for head

and neck cancer.

Key words: Genetic polymorphism; Head and neck cankBrHFD1 gene.
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INTRODUCAO

As neoplasias de cabeca e pescoco sao responpaveisa grande incidéncia
de 6bitos em todo o mundo, sendo considerado dp6°mais comurh A regido
anatdbmica afetada por esse tipo de tumor incluicgpalmente a cavidade oral (40%),
faringe (15%) e laringe (25%)Dados do Instituto Nacional do Carfcerostraram que
na populacéo brasileira, ha uma proporcao de &®sscno género masculino para cada
caso no género feminino, localizados com maiodintia na cavidade oral.

O céancer de cabeca e pescoco tem como princigared$ade risco o tabagismo
e o etilismd. Infec¢Bes virais especialmente com o virus Epd3eir e Papiloma Virus
Humano dos subtipos 16 e 18 e deficiéncias ou déddmgps de vitaminas e
micronutrientes, tais como acido fdlico, vitamimasC, E, zinco e selénio também
foram associados & ocorréncia de neoplasias erercdacabeca e pescdco

O folato possui importante papel na oncologia, gyp@mente a partir de sua
acdo na metilacdo do DNA e na sintese de purimasneidinag. Alteracdes genéticas
ou de deficiéncia dessa vitamina foram relacionaaascancer em vérios estudos,
incluindo o de cabeca e pescttd

O geneMetilenotetrahidrofolatodesidrogenesase MTHFD1) é responsavel
pela formacdo do 10-formil-THF, essencial parardese de DNA. Este apresenta-se
polimérfico no nucleotideo 1958 (GA) resultando na substituicdo de uma alanina por
uma glicina no cédon 653, localizado no dominiofd@ril-THF sintase da enzim&a
Se a disponibilidade de folato € continuamente tdidd, um ciclo de reparo
descontrolado pode causar quebras frequentes n&cufel de DNA e danos
cromossOmicos, 0 que resulta em alteracdo celukigma, contribuindo para o
desenvolvimento do canéer

Poucos estudos avaliaram esse polimorfismo em cénas resultados séo
contraditérios. Kruszynat al'’ ndo encontraram diferencas estatisticas signtéisama

freqUéncia genotipica e alélica do polimorfisM®@HFD1 A1958G em pacientes com

18 19
L L

cancer de laringe. Matakidoat al™ e Chenet al™® ndo associaram 0 mesmo

polimorfismo as neoplasias de pulméo e colorre¢sipectivamente. Por outro lado, Li

|'20

et al“” encontraram associacdo do polimorfisM@HFD1 G1958A com o cancer de

mama.
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Assim, o0s objetivos desse estudo foram investigegcgiéncia do polimorfismo
MTHFD1 G1958A em pacientes com carcinoma espinocelulazalleca e pescoco e
comparar com individuos sem histoéria familiar derdm, e verificar se ha associacéo
entre esse polimorfismo e os fatores de riscosagiamo e etilismo) e caracteristicas
clinico-histopatoldgicas dos tumores (sitio prima&té ocorréncia, comprometimento de

linfonodos e extensao tumoral).

PACIENTES E METODOS

A amostra desse estudo foi constituida de 694 iddds, 240 pacientes com
cancer de cabeca e pescogo (grupo caso) e 454dnds/sem histéria de neoplasia
(grupo controle), apés obtencdo do Termo de Comsento Livre e Esclarecido
(parecer 5566/2005 da Comissdo de Etica em Pesqui€EP da Faculdade de
Medicina de S&o José do Rio Preto — FAMERP).

Os pacientes foram incluidos no estudo ap6s o dsligo histopatologico de
carcinoma espinocelular realizado pelo Servigco twrdolaringologia e Cirurgia de
Cabeca e Pescoco do Hospital de Base de Séo J&%6 Boeto/SP. Os tumores foram
classificados de acordo com os parametrodJden International Control Cancer
(IUCC), 2002 eAmerican Joint Commitee for Canc@JCC), 2002 em trés critérios:
tamanho do tumor (T), presenca de linfonodos reggocomprometidos (N) e presenca
de metastase a distancia (M). Quanto a localizag@aémica do sitio primario do
tumor, foram classificados em cavidade oral, fajndaringe e sitio primario
desconhecidd? O DNA das amostras de sangue foram provenierdebadco de
amostras do laboratério e foram coletadas no periedmarco de 2000 a outubro de
20009.

O grupo controle consistiu em 454 individuos sestdhia de neoplasia e, por
serem oriundos de um servico de doacdo de sangaeisentos de vinte tipos de
doengas, conforme determina legislacdo brasileira
(http://www.hemonline.com.br/portarias/rdc153/inftare.htm). Os critérios para
inclusédo e exclusdo foram, respectivamente, idailmaade 40 anos e historia de
neoplasia na familia. Todos os participantes fosanmetidos a uma entrevista para
obtencdo de varidveis, como idade, género e halitbagista e etilista. Foram
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considerados tabagistas individuos que consumieroaae 100 cigarros durante toda
a vida e etilistas aqueles que ingeriram mais dogquatro drinques por semana.
Para analise molecular, o DNA gendmico foi extra@lgartir de sangue

periférico de acordo com a técnica de Mikral®

com modificacdes. A técnica de
Andlise de Polimorfismo de Comprimento de Fragmel@drestricdo (PCR-RFLP) foi
utilizada para determinar os genaétipos do polisatt MTHFD1 G1958A. Osprimers
utilizados foram descritos por Het al?® (Sense: 5 — CACTCCAGTGTTTGTCCATG
— 3’; Anti-sense: 5" — GCATCTTGAGAGCCCTGAC - 3'). amplificacdo foi obtida
com desnaturacéao inicial a 95°C por 5 minutos, isiegpor 35 ciclos de 30 segundos
para desnaturacéo do DNA a 95°C, 50 segundos denaer@o doprimersa 53°C e 90
segundos de extensdo a 72°C. A extenséo finak&dizada por 5 minutos a 72°C. O
produto de 331pb foi submetido a digestdo enzimdatien a enzim®sp por 3 horas a
37°C. Os fragmentos de 166pb e 70pb foram geragiasdyp o alelo G esteve presente
e o fragmento 266pb foi gerado quando o alelo Avespresente.

A analise estatistica foi realizada utilizando-s@mgramas computacionais
Minitab/Windows - Versao 14.0, para avaliar os tefeidas variaveis analisadas em
cancer de cabeca e pescoco e Bio Estat versaoaBaOvprificar se as distribuicbes
enotipicas estavam em equilibrio de Hardy-Weinb€rgeste de regressédo logistica
multipla foi utilizado para determinar o efeito dewidveis analisadas em cancer de
cabeca e pescoco, que incluiu idade (referénci &nos — idade em quartis), género
(referéncia: feminino), habito tabagista (refer@nando fumantes) e habito etilista
(referéncia: ndo etilistas) e também para andbsevariaveis clinico-histopatoldgicas.
A classificagao T foi dividida em tumores com petuextenséo (T1,T2) e com grande
extensdo (T3, T4). A classificacdo N foi dicotondi@aaem comprometimento de
linfonodos negativo (NO), e positivo (N1, N2, N®s resultados foram apresentados
em odds ratio (OR) e intervalo de confianca de 98@ — 95%). O nivel de
significancia foi estabelecido em 5% (p<0,05). Gadé de Kaplan-Meier foi aplicado
para avaliar a taxa de sobrevida considerando gmnto final da analisee(id poin} o

periodo compreendido entre o diagndstico da doemcabito.
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RESULTADOS

Os resultados do teste de regressao logistica plailthostraram diferencas
significantes entre pacientes e controles em relasivariaveis: tabagismo e idade
superior a 42 anos (p<0,05) e, portanto, foramifmex$ da doenca (Tabela 1).

O teste de Hardy-Weinberg mostrou que a distrilsuigénotipica estava em
equilibrio na amostra estudada (casé=057096; P=0,3996, e controle:’30,0707;
P=0,7903). O polimorfismMTHFD1 G1958A néo foi associado ao risco dessa doenca.
As frequéncias genotipicATHFD1 1958GG, GA e AA foram 35,83, 45,83, 18,34%
respectivamente, para os casos, e 35,46, 48,68 86%b5respectivamente, para 0S
controles. A freqtiéncia do alelo selvagem 1958@ {69 e 0,6, e do alelo polimérfico
1958A foi 0,41 e 0,4 entre casos e controles, misenente.

Os resultados do teste de regressao logisticaptapléira interacdo entre os
fatores de risco e o polimorfismMdTHFD1 G1958A mostraram que tabagismo (OR:
1,68; IC=95% 1,01-2,78; P=0,46) e etilismo (OR:1,83=95% 1,06-3,15; P=0,03)
associados aos genotipddTHFD1 1958GA ou AA aumento o0 risco para O
desenvolvimento de cancer de cabeca e pescoco&Tgbe

Em relacdo aos parédmetros clinico-histopatologitass tumores, os resultados
do teste de regressdo logistica multipla mostraagsociacdo com o estadiamento
tumoral, no qual os gend6tipddTHFD1 1958GA ou AA foram mais frequientes em
individuos com estadio 3 e 4 (P=0,044) (Tabela 3).

A média de sobrevida dos pacientes no periodo td@®btida pela estimativa
de Kaplan-Meier foi de 82,57 meses para 0s pacgerm gendtipp THFD1 1958GG
e de 59,03 para os pacientes com gendWpidHFD1 1958GA ou AA, conforme
Figural(P=0,031).

DISCUSSAO

Os resultados mostraram que tabagismo e idadeisupet2 anos aumentam o
risco para cancer de cabeca e pescoco, corrobommmodados da literatura, que
confirmam que esse tipo de neoplasia é finaigiente a partir da 42 década de Vfde

em individuos tabagistds*>
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O folato age como coenzima em varias reagfes ocetufandamentais e é
necessario na divisdo celular devido ao seu papelbinossintese de purinas e
pirimidinas, e, consequientemente, na formacdo da BNo RNA®.

O geneMetilenotetrahidrofolatodesidrogenesase (MTHFD1), envolvido no
metabolismo do folato, codifica uma proteina trifimmal cistélica que compreende
5,10-metileno-THF dehidrogenase, 5,10-metenil-Thifohidrolase, e 10-formil-THF
sintase. As enzimas metileno-THF desidrogenase &nih@HF ciclohidrolase,
localizadas no mesmo dominio da proteina, catalsaxidacédo do 5,10-metileno-THF
a 5,10-metenil-THF, convertida para 10-formil-THEStas trés reagbes sequienciais
estdo envolvidas na interconversao de derivad@esudmno-1 do THF, substratos para a
sintese de metionina, timidilato e puriigé O polimorfismo G1958A desse gene pode
estar associado ao cancer devido a alteracoesteseside DNA e consequentemente,
descontrole celulaf:

No presente estudo foi observado que a distribuigéootipica esta em
equilibrio, corroborando com a pesquisa de Kruszghaal'’, que também n&o
encontrou diferencas estatisticas significantedregiiéncia genotipica e alélica do
polimorfismoMTHFD1 A1958G.

Em nosso estudo, o polimorfislbTHFD1 G1958A néo foi associado ao risco
de cancer de cabeca e pescoco, assim como os adfadtruszynat al'’ em 131
pacientes com cancer de laringe e 250 individuograles, Matakidotet al'® em 619
pacientes com cancer de pulméo e Gétesl'®em 274 pacientes com cancer colorretal
e 461 individuos controles.

Entretanto, Liet al?°

que avaliaram a 227 pacientes, mostraram que @igen
polimorfico MTHFD1 1958AA ocorreu em maior propor¢cdo em pacientes cancer
de mama do que o genotipo selvagdmHFD1 1958GG. Também foi encontrado no
mesmo estudo associacao entre uma maior frequéeaametilacdo em pacientes com
cancer de mama e o gendétipo polimérfiddHFD1 1958AA.
Em nosso estudo houve uma interacdo significartte ashgenotipoMTHFD1

1958GA ou AA e habitos tabagista e etilista, sughyique individuos com esses
hébitos e gendtipos GA ou AA possuem um risco madodesenvolvimento do cancer

de cabeca e pescoco. Nao existem dados na li@iercomprovem essa associagao.
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A andlise dos parametros clinico-histopatolégiamsfionou que o tamanho do
tumor T3 e T4 (avancado) foi mais frequiente emegraes com genotipos GA ou AA.

O estudo de Kruszynat al'’

, em analises de significancia genotipica entre
caracteristicas do tumor, mostraram uma fraca egs@cdos genotipodTHFD1 e o
tamanho do tumor.

A média de sobrevida dos pacientes durante o perdodestudo obtida pela
estimativa de Kaplan-Meier mostrou que pacient@s eagendtipo selvageMTHFD1
1958GG apresentaram uma média de sobrevida maigelagéo aos pacientes com
gendtiposMTHFD1 1958GA ou AA (pelo menos um alelo polimdrfico) hiomando
uma associacao entre a presenca do alelo polira&fa diminuicdo do tempo médio
de sobrevida. De acordo com levantamento biblicgrafealizado, esse € o primeiro
estudo que avaliou a associacdo entre o tempo Heevéla e a presenca do

polimorfismo.

CONCLUSAO

Séo preditores para o cancer de cabeca e pescutgpendentemente da
variavel genética o uso de tabaco e idade superigt2 anos. A presenca do
polimorfismoMTHFD1 G1958A associado aos habitos tabagista e etilisteeatam o
risco para o desenvolvimento do cancer de cabgseco. O polimorfismo € mais
freqiente em tumores com estadios mais avancadooeal@ma e em pacientes com
menor prognéstico de vida. E importante corrobgrar meio de outros estudos a
influéncia do polimorfismo do gen®THFD1 e de outros genes envolvidos no
metabolismo do folato na tumorigénese do canceratteca e pescoco, para que seja
determinada a etiologia e as correlagbes signiastcom as caracteristicas clinico-

histopatoldgicas desses tumores.
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Tabela 1.Distribuicdo demogréfica, fatores de risco, ggraiie odds ratio (OR) para
cancer de cabeca e pescoco.

Variaveis Caso (%) Controle (%) OR (95%IC) P value
Consumo de Tabaco
Nao-fumantes 41 (17,08) 267 (58,81) Referéncia Referéncia
Fumantes 199 (82,92) 187 (41,19) 3,90 (2,46-6,20) P<0,05
Consumo de Alcool
N&o-etilistas 67 (27,92) 230 (50,66) Referéncia Referéncia
Etilistas 173 (72,08) 224 (49,34) 1,56 (0,99-2,48) P=0,056
Género
Feminino 29 (12,08) 129 (28,41) Referéncia Referéncia
Masculino 211 (87,92) 325 (71,59) 1,65 (0,95-2,86) P=0,073
Idade
<42 anos 8 (3,33) 177 (38,99) Referéncia Referéncia
42-51 anos 49 (20,42) 170 (37,44) 5,22 (2,53-10,77)  P<0,05
52-63 anos 99 (41,25) 51(11,23) 28,75(13,51-61,18) P<0,05
>64 anos 84 (35) 56 (12,34) 24,51 (11,57-51,92) P<0,05
Genétipo MTHFD1
G1958A
GG 86 (35,83) 161 (35,46) Referéncia Referéncia
GA 110 (45,84) 221 (48,68)
1,38 (0,91-2,10) P=0,135
AA 44 (18,33) 72 (15,86)
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Tabela 2.Distribuicido dos fatores de risco relacionados&aer de cabeca e pescoco
e polimorfismoMTHFD1 G1958A.

GG GAe AA
Variaveis genotipo OR genotipos OR i
(95%IC) (95%IC)* value
casos/controles casos/controles
Idade
<42 anos 4/53 1,00 (ref) 6/123 0,38 (0,09-1,50) P =0,166
42-51 anos 19/64 1,00 (ref) 36/105 1.78 (0,83-3,80) P =0,136
52-63 anos 31/19 1,00 (ref) 60/32 2,02 (0,86-4,79) P =0,108
>64 anos 30/22 1,00 (ref) 54/34 1,31 (0,60-2,83) P =0,496
Género
Feminino 10/42 1,00 (ref) 19/87 1,41(0,50-3,96) P =0,519
Masculino 76/135 1,00 (ref) 119/206 1,37 (0,85-2,19) P =0,192
Tabaco
Nao 23/97 1,00 (ref) 18/170 0,98 (0,45-2,14) P =0,964
Sim 63/64 1,00 (ref) 136/123 1,68 (1,01-2,78) P =0,046
Alcool
Nao 29/77 1,00 (ref) 38/153 0,95 (0,49-1,85) P =0,890

Sim 57/84 1,00 (ref) 116/140 1,83 (1,06-3,15) P =0,030
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Tabela 3.Distribuicdo dos parametros clinico-histopatolégie polimorfismo
MTHFD1 G1958A.

GG GA e AA
R . » OR » OR P
Parametros clinicos  genotipo genotipos
(95%IC) (95%IC)* value

casos (%) casos (%)
Sitio Primario
Cavidade oral 35 (14,58) 1,00 (ref) 61 (25,42) 0,88 (0,51-1,53) P =0,659
Faringe 15 (6,25) 1,00 (ref) 36 (15) 1,42 (0,72-2,81) P =0,312
Laringe 28 (11,67) 1,00 (ref) 45(18,75) 0,80 (0,45-1,43) P =0,454
Tamanho do tumor
T1/T2 47 (19,58) 1,00 (ref) 107 (44,58) 1,00 (ref)
T3/T4 37 (15,42) 1,00 (ref) 49(20,42) 0,57 (0,32-0,98) P =0,044
Envolvimento de
linfonodos
N&ao 58 (24,17) 1,00 (ref) 111 (46,25) 1,00 (ref)

Sim 26 (10,83) 1,00 (ref) 45 (18,75) 0,90 (0,50-1,62) P = 0,721
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Nonparametric Survival Plot
Kaplan-Meier Method

i MTHFD1
100 —»-—_.h‘_l_l—‘ G1958A
8 e A
.; [ — — GG
o 80 b= | Table of Statistics
i Mean Median IQR
‘g:g | 59,0373 * ok
.g - - 82,5755 ¥ %
o
)
°
g 401
o
©
whd
c
[
Q201
&
0 T T T T T T
0 20 40 60 80 100 120

Tempo

Figura 1. Curva de sobrevida nao-paramétrica (Kaplan-Metkr3 pacientes com
carcinoma espinocelular de cabeca e pescoco.
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ABSTRACT

INTRODUCTION: Alterations in folate metabolism may contribute tiee process of
carcinogenesis by influencing DNA methylation amthgmic stability. Polymorphisms in genes encoding
enzymes involved in this pathway may alter enzyotavidy and consequently interfere in concentragion
of homocysteine and S-adenosylmethionine that ampoitant for DNA synthesis and cellular
methylation reactions. The objectives were to itigateMTHFD1 G1958A,BHMT G742A,TC2C776G
and TC2 A67G polymorphisms involved in folate metabolism bead and neck cancer risk and the
association between these polymorphisms with risictofs. PATIENTS AND METHODS:
Polymorphisms were investigated in 762 individug?32 patients and 490 controls) by Polymerase
Chain Reaction-restriction Fragment Length Polyrham (PCR-RFLP) and Real Time-PCR. Chi-
square and Multiple logistic regression were usedHe statistical analysiRESULTS: Multiple logistic
regression showed that tobacco and male gender predictors for the disease (P<0.05). Hardy-
Weinberg equilibrium showed that the genotypicribstions were in equilibrium for both groups in al
polymorphisms studied. ThBHMT 742GA or AA genotypes associated with tobacco aontion
(P=0.016) increase the risk for head and neck squarcell carcinoma (HNSCOLONCLUSION: The
present study suggests tHBHMT 742GA associated to tobacco modulate HNSCC rishweéver,
further investigation of gene-gene interactioms folate metabolism and studies in different

populations are needed to investigate polymmiems and HNSCC risk.

Key words: Genetic polymorphism; Head and neck canbErfHFD1, BHMTandTC2 gnes.
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INTRODUCTION

Head and neck squamous cell carcinoma (HNSCC) isggmessive malignant tumour type
arising from the epithelial mucosal membranes o€ thpper-aerodigestive tract (oropharynx,
hypopharynx and larynx) and the oral cavity [LJANSCC is the fifth most common cancer worldwide
and is associated with low survival and high matgivhen diagnosed in advanced stage. Tobacco and
alcohol consumption have been described as the imgsbrtant risk factors associated with this
carcinoma [3].

Folate is an essential nutrient which plays impurtales in DNA synthesis and methylation [4-
6]. Three main molecular mechanisms have been peuab@l) a global decrease in DNA methylation, (2)
increased uracil misincorporation during DNA regtion, and (3) increased cytosine deaminationtas si
of DNA methylation. Folate metabolites are requifedthe conversion of homocysteine to methionine,
which in the activated form of S-adenosyl-methien{®AM) is required for DNA methylation. Folate
deficiency can therefore decrease global DNA metioyla which is associated with genetic instability
and tumor formation [7].

Low folate intakes have been positively associatgith colon [8-11], breast [12-15], lung
[12,13,16,17], colorectal [12,13,16,17], cervical,16], esophageal [7,16], pancreas [7,16], ovary
[12,13,17] and head and neck cancer [18].

A polymorphism in methylenetetrahydrofolate dehydnoase 1 MITHFD1) gene (1958G>A)
results in the substitution of a conserved argigimeno-acid by a glutamine at position 653 [19]spite
the role of this enzyme in folate pathway, thisypabrphism has been little explored in cancer [2D,21

Also involved in folate pathway, betaine-homocysteimethyltransferase (BHMT) is the
enzyme, along with methionine synthase, which régiates homocysteine (Hcy) to methionine
[13,17,22,23]. ThdHMT gene is polymorphic in the nucleotide 742, withudostitution of arginine for
glutamine in the protein (G>A) [17,22,24,25]. Thesee few studies on the influence of this
polymorphism on the development of cancer. Koughikl (2006) [26] observed a relation between this
polymorphism with colorectal cancer and Zal (2009) [27] with breast cancer.

A polymorphism in transcobalamin IITC2 gene (776C>G) results in the substitution of a
proline amino-acid by an arginine at codon 259 @®419,28]. Previous studies suggest that the G776
polymorphism in theTC2 gene may affect transcobalamin binding affinity @bl and the ability to
transport Cbl into tissues [28,29]. A different yrobrphism in theTC2 gene, the 67A>G transition is
located in exon 2 and results in an isoleucine &lyne replacement at codon 23 (123V). There are no
studies that have associaf€@2 polymorphisms and cancer; although Bisetlial (2008) [30] observed
an association between this polymorphisms and mateisk for Down syndrome, which etiology is
related to abnormal folate metabolism. Afrretral (2002) [28] did not associa®C2 C776G and A67G
polymorphisms with neural tube defects risk.

Thus, the objectives of this study were to invedBdMTHFD1 G1958A,BHMT G742A, TC2
C776G andlC2 A67G polymorphisms involved in folate metabolism leead and neck cancer risk and

the association between these polymorphisms wathfactors.
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PATIENTS AND METHODS

After approval by the National Ethics Committee (EP - 5566/2005; SISNEP
0976.0.140.000-05), the individuals who agreedadigipate in the study signed an informed consént.
total of 762 individuals (272 patients with headiareck cancer and 490 controls) were included én th
study. The diagnosis was made from pathologicatispens after biopsy or total excision of the tumor.
The inclusion criterion was squamous cell carcindaraor cell types and the exclusion criterion was
patients previously treated for tumors.

The control group consisted of 490 Brazilian blodohors without a diagnosis of cancer
according to government guidelines for donated dlabat is tested for 20 related diseases
(http://www.hemonline.com.br/portarias/rdc153/inftare.htm) [31]. The inclusion criterion was age
higher than 40 years and the exclusion criterion avdamily history of cancer. Each eligible subjees
interviewed to obtain data on gender, smoking halsié of alcohol, and family history of cancer. The
variables analyzed were gender and exposure to fastors (tobacco and alcohol consumption).
Individuals who had smoked more than 100 cigaretietheir lifetime were considered to be tobacco
consumers and individuals who drank 4 doses ofhalcper week were considered to be alcohol
consumers [32,33].

Genomic DNA was obtained from peripheral bloodoading to Miller et al. (1988) [34]. The
MTHFD1 G1958A andlrC2 C776G polymorphisms were investigated by polymeidsin reaction with
restriction fragment length polymorphism (PCR-RFL&)cording to Hokt al. (1998) [35] and Pietrzyk
et al (2003) [36], with some alterations. The primensl @nzyme used were: sense: 5-CAC TCC AGT
GTT TGT CCA TG-3', anti-sense: 5'-GCA TCT TGA GAGCC TGA C-3’ andMspl for MTHFD1
gene; and sense: 5'-CAT CAG AAC AGT GCG AGA GG-8hti-sense: 5-GTG CCA GAC AGT
CTG GGA AG-3' andScrFI for TC2 gene. TheBHMT G742A andTC2 A67G polymorphisms were
investigated by Allelic DiscriminationApplied ByosistemdJSA) using TagMan probes (TagMan SNP
Genotyping Assay C_11646606 20 and C_25967461 eHpectively) in Step One PIlsReal-Time
PCR System equipameifplied Byosistems

STATISTICAL ANALYSIS

Multiple logistic regression was used to determine interaction effect between the genetic
polymorphisms and risk factors related to HNSCCe Thodel included gender (reference: female),
tobacco consumption (reference: non-smokers) acwhal consumption (reference: non-drinkers) using
the Minitab for Windows computer program (Versioh@). The Chi square test was used for to verify
whether the genotypes frequencies were in Hardyateg equilibrium with BioEstat program. For
deleterious alleles, the analysis was made usiagttiteria: risk 0 for no allele, risk 1 for oneleterious
allele, risk 2 for two deleterious alleles, riskd3 three deleterious alleles and risk 4 for foateterious
alleles or more. P < 0.05 was considered statlgtisggnificant. Results are shown as odds rati®(O
and 95% confidence intervals (95%CI). The Kaplandvienethod was used to evaluate survival rates,

considering agndpointthe period between the diagnosis of disease aitd ob
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RESULTS

The results for comparison between groups showatl tthacco (P<0.05) and male gender
(P<0.05) were predictors of the disease. Five hethénd eighty-seven (77.03%) participants were men
(239 patients and 348 controls) and 175 (22.97%kwemen (33 patients and 142 controls). Of the
cases, 72.42% consumed alcohol compared to 50Be afontrols. Tobacco also differed greatly between
cases (83.09%) and controls (39.80%). None of thgnmrphisms were associated to HNSCC risk
(Table 1).

Hardy-Weinberg equilibrium showed that the genatygistributions were in equilibrium for
both groups in all polymorphisms studieddTHFD1 G1958A (case: ¥1.0876; P=0.2970, and control:
X?=0.0061; P=0.9378BHMT G742A (case: ¥0.4320; P=0.5110, and control?30.7325; P=0.3921);
TC2 C776G (case: %1.8042; P=0.1792, and control:>30.3262; P=0.5679) @C2 A67G (case:
X?=1.5657; P=0.2108, and control’30.8329; P=0.3614).

For theMTHFD1 G1958A polymorphism, GG, GA, and AA genotype freqcies were 37.87,
44.85 and 17.28%, respectively, for the cases,383, 47.96 and 15.51%, respectively, for controls
The variantMTHFD1 1958G allele frequencies were 0.60 among the cas@$.61 among the controls,
while theMTHFD1 1958A allele frequencies were 0.40 and 0.39 antaisgs and controls, respectively.

For theBHMT G742A polymorphism, GG, GA, and AA genotype fregeies were 43.01, 43.75
and 13.24%, for the cases, and 43.26, 46.33 add %).respectively, for the controls. The variBRIMT
742G allele frequencies were 0.65 among the cas9 .86 among the controls, while tBEIMT 742A
allele frequencies were 0.35 and 0.34 among casksantrols, respectively.

For theTC2 C776G polymorphism, CC, CG, and GG genotype fragas were 37.87, 44.12
and 18.01%, for the cases, and 36.53, 47.96 e %h.8dspectively, for the controls. The varidr€2
776C allele frequencies were 0.60 among the casg®#1 among the controls, while th€2 776G
allele frequencies were 0.40 and 0.39 among casbsantrols, respectively.

For theTC2 A67G polymorphism, AA, AG, and GG genotype freqtiea were 72.29, 23.90
and 3.31%, for the cases, and 71.02, 27.14 and4dl .&bpectively, for the controls. The varia@267A
allele frequencies were 0.85 among the cases &% @nong the controls, while tHeC2 67G allele
frequencies were 0.15 and 0.15 among cases analspmespectively.

Regarding to polymorphisms and risk factors, wentbthat tobacco (P=0.016) associated to
BHMT G742A polymorphism modulate head and neck cansle(Table 2).

For deleterious alleles, we did not find any relatbetween allele number and incresead risk for
head and neck cancer (one risk: OR:1.02; 95%C8-8.86, P=0.975; two risk alleles: OR:1.40; 95%CI:
0.55-3.59, P=0.481; three risk alleles: OR:0.81%@%: 0.32-2.08, P=0.669; four or more risk alleles:
OR:1.11; 95%CIl: 0.43-2.85, P=0.830).

The overall actuarial survival rate was 87.21% iyears (Figure 1). The Kaplan-Meier survival
curves by genotype are presented in Figure 2, dddndt demonstrate any association between
polymorphisms and overall survivallTHFD1 1958A, P = 0.332BHMT G742A, P=0.650TC2 C776G,
P=0.250;TC2A67G, P=0.807).
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DISCUSSION

Head and neck carcinogenesis is a multifactor gsag which environmental etiologic factors
cause alterations in oncogenes or tumor suppregssts. Almost 85% of patients with head and neck
cancer are alcohol or tobacco abusers or both.rQthesative agents include snuffing or chewing
tobacco, ill-fitting dental appliances, chronic caif@bkis, viral infection (mainly involving certaiHPV
types) and poor oral hygiene [1,37,38]. Factorsctvhseem to promote the head and neck field
cancerization include environmental exposures bm¢oo and alcohol, viral infections especially with
human papilloma virus (HPV) subtypes 16 and 18, daficiency or imbalances in vitamins and
micronutrients such as folic acid, vitamins A, @ df and selenium and zinc [10].

Our results showed that tobacco and male gendes wexdictors for HNSCC. Tobacco and
alcohol are the most important factors predisposindevelopment of HNSCC [1,38-42], it leads td<el
damage and the genetic code [43]. If these alteratin DNA structures are left un-repaired, genetic
changes can accumulate, which may result in cellecydysregulation, autonomous growth and
development of invasive mechanisms, leading toiwanca [44]. Furthermore, studies show that male
gender remains the most affected by this type ofotu[39,41,45]. However, while the incidence of
HNSCC is much higher in males, more and more fesnate developing HNSCC as women adopt the
male pattern of alcohol and tobacco consumption [1]

The understanding that folate metabolism influeroeth DNA synthesis and methylation has
turned environmental and genetic variants intoaative candidates for cancer susceptibility. Geneti
variants in genes that encode enzymes involvednie-aarbon metabolism are good candidates for
studying the impact of both genetic and environmleeffects and their interactions on cancer risir O
study did not find association between studied poisphisms and risk for HNSCC.

Consequently, deficiency MTHFD1 gene may exacerbate the disruption of folate noditab
[46]. Our study did not find any association betwd4THFD1 G1958A polymorphism and head and
neck cancer as Kruzyret al (2010) [47] study, that also did not find assaoiatbetween laryngeal
cancer and this polymorphism. In other cancer tyfes studies are controversy, latial (2008) [48],
reported that théMTHFD1 1958A allele is less frequency in patients withducancer by studying a
Chinese population with 500 cases and 517 contkiddakidouet al (2007) [49] did not associate lung
cancer with this polymorphism in 619 United Kingdpatients with this disease. Difference among these
reports could be explained by the difference irdgtpopulations, given that UK population is mostly
composed by Caucasian, whereas theetial (2008) [48] study was restricted to Chinese pajra In
colorectal cancer, Chest al (2004) [46] and Koushikt al (2006) [26] did not relate the polymorphism
with the disease. The only study that showed sizatite between the frequency of methylation in $trea
cancer andTHFD1 G1958A was the study of ket al (2006) [50].

Although not directly involved in folate metabolisBHMT is involved in the metabolism of
homocysteineBHMT may play a critical role in the remethylation afrhocysteine when the folate-
dependent pathway is compromised by either geoetdietary factors [14,17]. There are no studies in
head and neck cancer related to this polymorphiswever in our study, smoking associatedMT

G742A polymorphism increased the risk for this d&e A case-control study of Koustgk al (2006)
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[26] in 376 colorectal patients and 849 controlserled that 742A polymorphic allele and the GA
heterozygous genotype were associated to higHepfisolorectal cancer than those who have the-wild
type genotype. The same polymorphic allele wade@lto a higher survival for those who had HNSCC
by Xu et al (2008 and 2009) [17,27]. This could be explaingdhe difference in alimentation and other
habits like smoking and etilism.

Cobalamine (Cbl) is an essential nutrient that play important role as coenzyme in two
metabolic reactions: 1) the conversion of L-methalionyl-CoA to succinyl-CoA; 2) the remethylation of
homocysteine to methionine. Methyl-Cbl serves anegme for the enzyme methionine synthase (MTR)
acting as a carrier for the methyl group donatedShyethyltetrahydrofolate [51]. Cbl is bound to
transcobalamin II, which is required for cellulgstake of this vitamin [19]. The present study shdwe
that TC2 C776G andTC2 A67G polymorphisms were not associated to HNS@ther hand, Hazret
al (2007) [52] found thaTC2 C776G polymorphism is associated with higher askolorectal adenoma.
Curtin et al (2007) [53] also find that 766G allele is assamiatvith colon tumorigenesis. There are no
studies in the literature about this associatiorlNMSCC. In relation ta’'C2 A67G polymorphism, there
are no studies in the literature in cancer. Howetselli et al (2008) [30] observed an association
between this polymorphisms and maternal risk fowDeyndrome. Afmaret al (2002) [28] did not
associatd C2 A67G and neural tube defects risk.

For deleterious alleles, we did not find any relatbetween allele number and incresead risk for
head and neck cancer. There are no studies initttlre relating deleterious alleles and the
polymorphisms evaluated in this study.

In conclusion, the present study suggests BHMT G742A associated to tobacco modulate
HNSCC risk. There is no association betwdHFD1 G1958A andTC2 C776G polymorphisms, risk
factors and the disease.

Considering the high prevalence of these polymismé in the general population, results from
the study will improve the identification of riskadtors for disease prevention. However, further
investigation of gene-gene interactions int®lmetabolism and studies in different populaticare

needed to investigate polymorphisms and HNSGK ri
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Tablel. Distribution in odds ratio (OR) of the gender, polyrphisms and risk factors between head and neck
squamous cell carcinoma patients and controls

Variables Patients N (%) Controls N (%) OR (95%CI) Pvalue

Tobacco consumption

Non-smokers 41 (17.08) 267 (58.81) Reference Red&@é
Smokers 199 (82.92) 187 (41.19) 3.89 (2.49%6.1 P<0.05

Alcohol consumption

Alcohol non-consumers 67 (27.92) 230 (50.66) efeRence Referéncia

Alcohol consumers 173 (72.08) 224 (49.34) 1®89-2.51) P<0.05
Gender

Female 29 (12,08) 129 (28.41) Reference Redéaé

Male 211 (87.92) 325 (71.59) 1.64 (0.94-2.84) P=0.08
Age

<42 years 8 (3.33) 177 (38.99) Reference Rafda

42-51 years 49 (20.42) 170 (37.44) 5.36 (1599) P<0.05

52-63 years 99 (41.25) 51 (11.23) 29.02 (1-5688) P<0.05

>64 years 84 (35) 56 (12.34) 25.26 (11.87H8.7 P<0.05
MTHFD1 G1958A genotypes

GG 86 (35.83) 161 (35.46) Reference Referéncia

GA 110 (45.84) 221 (48.68) i _

AA 44 (18.33) 72 (15.86) 1.39 (0.91-2.12) P=0.12
BHMT G742A genotypes

GG 101 (42.08) 188 (41.41) Reference Refeeénci

GA 109 (24) 215 (47.35) i _

AA 30 (33.92) 51 (11.24) 1.02 (0.68-1.53) P=0.20
TC2 C776G genotypes

CcC 85 (35.42) 156 (34.36) Reference Referéncia

CG 109 (45.42) 227 (50) i _

GG 46 (19.16) 71 (15.64) 0.76 (0.50-1.16) P=0.91
TC2 A67G genotypes

AA 178 (74.17) 320 (70.48) Reference Refer@nci

AG 55 (22.92) 126 (27.75) i _

GG 7(2.91) 8 (1.77) 1.21 (0.78-1.87) P=0.40




Table2. Odds ratio of head and neck cancer relatédTelFD1, BHMT andTC2 genotypes by age, gender, tobacco and alcoholngton
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Risk Factors MTHFD1 G1958A*

OR (95%CI) — P value
BHMT G742A*

Tobacco consumption
Yes

TC2 C776G*

TC2 A67G*

1.69 (1.01-2.8® = 0.044

No 1.00 (0.45-2.20)P = 0.997
Alcohol consumption

Yes 1.81 (1.05-3.14 = 0.033

No 1.01 (0.51-2.01) P = 0.968
Gender

Female 1.34 (0.47-3.85) P = 0.581

Male 1.37 (0.86-2.21) P = 0.188
Age

<42 years 0.37 (0.09-1.52) P = 0.167

42-51 years 1.84 (0.85-3.97) P = 0.120

52-63 years 2.35(0.95-5.81) P = 0.065

>64 years 1.47 (0.66-3.28) P = 0.347

1.07 (0.66-1.74) P = 0.790

0.68 (0.41-1.14) P1440.
0.89 (0.41-1P@)0.756

0.78 (0.35-1.73) P = 0.536

1.28 (0.76-2.15) P = 0.353

0.70 (0.40-1.22) P24D.
0.66 (0.34-129)0.223

0.82 (0.42-1.63) P = 0.576

0.40 (0.DF)IP = 0.068

1.01 (0.34-2.97) P = 0.989
1.19 (0.7BLM = 0.455

0.75 (0.47-1.21) P = 0.239

0.851(3.25) P = 0.825
1.4B4B3.02) P = 0.263
1.78%@.32) P = 0.247
0.5551.22) P = 0.140

1.34 (0.30-5.88) P = 0.699
1.29 (0.62-2.68) P = 0.503
0.35 (0.13-0.95) 0.039
0.40 (0.17-0.95)= 0.039

1.24 (0.73-2.08) P = 0.427
1.40 (0.593F3= 0,441

0.99 (0.56-1.74) P = 0.972
1.62 (0.B3BP = 0.185

0.797@33) P = 0.676
1.34 (@2D) P = 0.248

00921(-4.12) P = 0.923
20026-4.24) P = 0.063
0.37 (0.14-0.98pP = 0.046

1.94 (0.79-4.76) P = 0.148
* MTHFD1 G1958A Reference: GG wild type genotyBéIMT G742A Reference: GG wild type genotyp&2 C776G Reference: CC wild type genotyp€2 A67G Reference: AA
wild type genotype.
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3. Conclusdes

Os polimorfismos estudad®4THFD1 G1958A,BHMT G742A,TC2 C776G e
TC2 A67G nao estdo associados ao desenvolvimento miceic@le cabeca e

pescoco.

Os geno6tiposMTHFD1 1958GA ou 1958AA associados ao tabagismo e etlism
e 0s genodtipos BHMT 742GA ou 742AA associados hagsmo, modulam o

risco de desenvolver carcinoma espinocelular degzab pescoco.

3. Os genotipo8ITHFD1 1958GA ou 1958AA apresenta-se mais frequentes em
individuos com estadios tumorais 3 e 4 e estacEskEs a uma sobrevida

menor em relacédo ao genotip@HFD1 1958GG.
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ABSTRACT

BACKGROUND: Head and neck cancer is located in uperodigestive tract, and
accounts for nearly 650,000 new cases worldwidaaBgus cell carcinoma is the most
frequent histological type, and the main risk fast@re tobacco and alcoholism.
PATIENTS AND METHODS: A total of 995 patients fromm head and neck surgery
department were evaluated. The variables analyzeldded: age, gender, skin color,
tobacco and alcohol consumption, primary site ohagfical tumor type, stage, treatment
and number of deaths. RESULTS: This disease was nr@guent among men
(79.70%), smokers (75.15%) and alcohol consume82f86). The most represented
results were oral cavity (29.65%) and larynx (246)Zor primary site, squamous cell
carcinoma (84.92%) for histological type, surge29.04%) and radiotherapy (14.19%)
for patient treatment. CONCLUSION: Tumors in patsetrieated by the head and neck
surgery department occur mainly in males, tabagistsetilists, with the oral cavity and

larynx having the highest incidence.

Keywords: Epidemiology, cancer, head and neck syrgepartment, alcohol and

tobacco.
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Introduction

Head and neck cancer is not a specific entity, rbthier a broad category of
diverse tumor types arising from various anatontriacsures including the craniofacial
bones, soft tissues, salivary glands, skin, andosalamembranes.

Although the head and neck surgery departmentstiegatients with malignant
tumors of the upper aero digestive tract, skin #ndoid, the term "head and neck
cancer" is used only for the group of neoplasmatkxtin the upper aero digestive tract,
with approximately 40% occurring in the oral cayit}5% in the pharynx, 25% in
larynx and 20% in other anatomic sifesApproximately 95% of these tumors have
squamous cell carcinoma as the primary histologjqse?

Head and neck cancer is the fifth most common caweceldwide among all
neoplasia$. The overall survival rate for this cancer is valgabdepending on the
primary site and disease stage. For oral cavitgearthe overall survival rate is 50%
over five years.For other sites (pharynx and larynx), the ratalisve 50% for early
stage disease (T1-T2, NO) and generally below 50%dvanced stage (T3-T4, NO, T3-
T4, N +, or any T, N2-N3¥.In 2008, 6,214 deaths were observed in Brazil @salt of
this diseasé.

Oral cavity cancer, the most representative sitethef disease, has a high
frequency in Southeast Asia and India, due to #imtiwithin such regions of chewing
tobacco leaf and betel nut, a stimulant commonidusmong indian$In the United
States, about 21,000 new cases of oral cancer iaghased each year and it is
estimated that more than 650,000 new cases of &edcheck cancer are diagnosed

each year worldwide, two-thirds of them in devetbpeuntrie$.
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The estimated new cases of oral cavity cancer ®02s 14,120 and 4,120 for
Brazil and Sao Paulo State, respectiveljhe preliminary search conducted by our
group in a period of five years, in a referencepitasin the northwestern state of Sao
Paulo showed 427 patients diagnosed with head eidaancer®

This tumor type occurs mainly in male subjects, &sdoccurrence increases
with age' In the last decade, there has been a significarease in this cancer in
younger individuals, possibly due to increased atié®s by human papilloma virus
(HPV) -6,12,13

The development of head and neck cancer is thdt dstihhe interaction of both
environmental factors and genetic inheritance, iartlerefore, multifactorial. Tobacco
use associated with alcohol consumption is a wstliidished risk factor for the head
and neck cancéf. Alcohol can act as a solvent for some tobacco imagens,
increasing cellular uptake of these. According Miamnd Forastiere (2008).the
consumption of tobacco associated with alcohol womion increases head and neck
cancer risk by a rate of 40 times.

A significant proportion of head and neck tumora i®sult of infection by some
HPV types. These virus affect cells and producalwincoproteins (E6 and E7) that
promote tumor progression by inactivating the pobdif some tumor suppressor genes
such as Tp53 (tumor protein 53) and pRb (retindbiaa tumor suppressor getie)
Other factors that may contribute to head and wackinogenesis include diet, with risk
reduced by fruit and vegetable consumption, andeased risk by® inadequate oral
hygiene, leading to chronic infections by bactegaaponsible for the pathogenesis of
this tumor type, arfd body mass, which can modulate toxin and carcinmgeni

metabolism?’
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Occupational activity also appears to be assatiatiéh development of head
and neck cancer. The study by Conway et al. (28))owed that manual occupational
activities, low income, low occupational-social sdalow educational attainment and
unemployment correlate with increased risk for assedevelopment. The individuals
who work in rural activities are in constant exp@sto sunlight and in contact with
carcinogenic substances that contribute to theldpreent of oral cavity cancér.

Skin cancer is also associated with excessive expd® solar radiation and
occurs more frequently in the portions of the bedposed to the sun (head, neck and
limbs). Also influencing the appearance of thesgoles are factors such as age, sex,
ethnicity, smoking, alcohol abuse, geographicaltrihstion, old scars, persistent
physical aggression and exposure to radioactf/es.

Thyroid gland tumors, with their own unique chaeaistics, but also treated in
the head and neck surgery department, have amamjated to iodine deficiency,
external beam radiotherapy in childhood and adelese, exposure to ionizing
radiation and pre-existing thyroid disedse.

This study aimed to describe the socio-demogra@sipects and clinical-
pathology of patients in head and neck surgery riegat treated at a university

hospital in the northwestern state of Sao Pautomfdanuary 2000 to May 2010.

Patients and methods
We retrospectively evaluated medical records o1 ,8ancer patients treated at
the Otolaryngology and Head and Neck departmen& aiiversity hospital in the

northwestern state of Sao Paulo, from January 2900ay 2010.
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The variables analyzed were age, gender, skin ,cotdracco and alcohol
consumption, primary site, histological type, stagitreatment, death and occupational
therapy of patients with the upper aero digestikactf skin and thyroid cancer.
Individuals who smoked more than 100 cigaretteshiir lifetime were considered
smokers, and individuals who consumed at least dioimks per week were considered
alcohol drinkers?4%

Tumors of the upper aero digestive tract were iladsaccording to the
anatomical site in the oral cavity, pharynx, larymasal cavity, salivary glands and
unknown primary site. Skin tumors and thyroid caseee also included.

Clinical staging of patients was performed accaydim the International Union
Against Cancer based on the classification of malig tumors (TNM)?* According to
these standards, for the classification stage,pfesents the tumor size, and tumors
classified as Tx and TO indicate primary indefinitenor and no signs of primary
tumor, respectively. N1, N2 and N3 indicate thestsace of lymph nodes and NO the
absence of them. Tumors classified as Nx indicatetermined lymph node status.
Metastasis is represented by M1 and MO for absdnazases of failure to diagnose the
presence or absence of metastasis, tumors westfiddsas Mx.

The occupations of patients were classified in sgebtors as agriculture,
construction, domestic service, driver, commerciagministrative, surveillance,
metalwork, tapestries and aesthetics.

Data were analyzed using descriptive statisticingu the software Excel

(version 2007).

Results
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We analyzed records of 1,351 patients, of whomas wossible to obtain the
most comprehensive information in hospital reconfl©95 cases, except for tumor
staging and treatment, which were obtained fora@b909 cases, respectively.

A substantial majority of the cases were males6@%) and the mean age of
patients was 60.48 years. Of the total patient%, wdre smokers (75.15%), 579 were
etilists (58.25%) and 547 (54.00%) were both. Fam solor classification, the subjects
were divided into white and nonwhite, accordingredical records, and was found a
90.04% frequency of patients with white skin. Thial @avity was the primary site of
occurrence (29.65%), followed by the larynx and rgha (24.12% and 18.29%,
respectively). The thyroid gland tumors correspande 5.43%, while skin tumors
accounted for 6.83% of patients. In 110 patieritsyds not possible to identify the
primary site (Table 1). The predominant histolobtgpe was squamous cell carcinoma,
representing 84.92% of cases, followed by baslceetinoma (6.03%) and papillary
carcinoma (5.22%). Other types of malignant tumsertgh as adenocarcinoma,
melanoma, sarcoma, chondrosarcoma, fibrosarcoméo#iodlar carcinoma accounted
for 3.08% (Table 2).

The tumor stage (TNM) in relation to primary si@sd the main methods of
treatment made by patients are described in T@&odawl 4, respectively.

Regarding the occupation of the patients, the natvity was related to

agriculture represented by 207 patients (20.82%bli@5).

Discussion
In the present study, the mean age of patientsyrdezss of gender, was 60.48

years, similar to that observed in Brazifiaand Americaff populations. Although the
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frequency of patients with head and neck canchrgiser in individuals with advanced
age, an increasing number of cases, especiallgrédrcavity and oropharynx cancer in
young people has been observed and associatedH®¥h16 infection->an etiological
agent related to carcinogenesis of this tumor tfpe.

Head and neck cancer affects mostly mafe$’?° Likewise, in the present
study, 79.68% of individuals affected by this tyggecancer were males. Despite the low
incidence of malignancies in women, an increaseuimber of cases is expected as a
result of increased tobacco and alcohol consumjitioine female populatiof?.

In the present study, a prevalence of white irtligls (90.04%) was observed,
similar to findings in a study conducted recently Southern states of BraZénd
Midwest United State¥ However, Hayat et al (2007)observed a higher prevalence of
head and neck cancer in African-American descesdfotn different areas of the
United States. The ethnic differences in the distion found in patients with head and
neck cancer in different studies are mainly dugdpulation composition where the
research was done. Our study was conducted in western S&o Paulo State,
predominantly colonized by Europeans, comprisirygh percentage of white-skinned
people in the population.

Tobacco consumption was 75.15%; alcohol consumptias 58.25%; and both
were 54.00% among the patients studied. The asswcizetween alcohol and tobacco
with head and neck cancer is well established ascken reported in several studfes
27.34 An association between experiencing passive smgokir over 15 years and the
development of head and neck cancer has been edpartdependent of alcohol

consumption®
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Squamous cell carcinoma was the most common hggtalbtype, representing
84.82% of cases, with a frequency close to thatmiesl in the literature, which is
approximately 90% In relation to primary site of tumor, oral cavityas the most
representative (29. 65%), followed by larynx (244)2and pharynx (18.29%). The
incidence of oral cancer worldwide is highest coragao other anatomical sites and is
more common in individuals with low income, low apational social class, low
educational attainment.Although it was not possible to obtain all infotioa in our
study , most patients treated in the hospital wesen public health system, which
assists low-income patients.

Surgical procedure and radiotherapy were performe2b.04% and 14.19% of
patients, respectively. The use of surgical practicllowed by radiotherapy is a
common practice in the treatment of head and nga&raous cell carcinoma, especially
in early stages of the disease (I or Il) with ahhjeercentage of curé.In this study,
both treatment procedures were used in 29.92%safscdn advanced stages (lIl or IV),
chemotherapy is usually used in conjunction witheotforms of treatment, promoting,
especially in conjunction with radiotherapy, inged locoregional control in many
cases’ Among the patients analyzed in this study, 13.86flerwent surgical,
radiotherapy and chemotherapy procedures.

Patients with skin tumors in our study underwemgsty, which has cure rates
above 95% when treated early and prop&tly.

Regarding thyroid gland tumors, our results indictite prevalence of surgery
associated with iodine therapy as an optional mmeat. The use of less conservative

surgery and the exploration of lymph nodes, as wslithe use of adjuvant iodine
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therapy seems to determine a more favorable pragrfos patients with thyroid
cancer®

In the analysis of the tumor stage, a high propardf tumors classified as T3
and T4 were observed. These data reveal a sigmifrcamber of patients diagnosed in
advanced stages of disease and demonstrated theultifin obtaining an early
diagnosis, since symptoms rarely appear in the stalyes. According to the literature,
on average, 40% of patients with oral cancer aagrdised in advanced stages.

In Brazil, some studies reported less than 50% aifepts receive an early
diagnosi&®*. Nearly two-thirds of patients with head and nemkncer have an
advanced stage of the disease, usually involviggpnal lymph nodes. The incidence of
distant metastases is relatively small in malignambors of head and neck cancer
compared with other regiofi$.Approximately one-third of patients of this stubgd
lymph node involvement and only 1% of metastasis.

During the study period, 265 patients died. Thérmprtality rate for this tumor
type remains virtually constant over past decalié&evertheless Zigon et al (201d)
observed an increase in the relative rate of fiwarysurvival for head and neck cancers
study in the European population. In another studyhe Brazilian population, we
observed a significant increase in survival rateerovive years for oral and
oropharyngeal cancer, ranging from 28.7% in pasiérgated in the 1950s to 43.2% in
the 1990s"

In relation to occupational activities performed btdy subjects, the most
frequent were those related to agriculture (20.82#6) construction (19.01%), which is

consistent with Conway et #lwho showed a correlation between higher rates afi he
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and neck cancer and individuals who practice maoc@lipational activities and have a
low occupational social class.

Sartor et af* also showed an association between laryngeal candeexposure
to respirable-free crystalline silica. In this sgudve found a risk twice as high for
exposed individuals, such as those working in cansbn, compared to unexposed
individuals.

Recent research in molecular biology has broademedunderstanding of the
etiology of these tumors. The combination of prajiwo factors and molecular
parameters could be beneficial for patients with #pplication of new therapeutic
strategies. Such advances in studies of molecularkers may also improve the
diagnosis in early stages of the disease, whichldvaot be possible by traditional

clinical method&"**

Conclusion

Malignant tumors that affect patients treated byadcheand neck surgery
department of a university hospital in northwestg&o Paulo State are more frequent in
subjects from regions with low socioeconomic depsient, and limited access to
education. The incidence of this disease in thecifig population affects mostly male
patients in their sixties, smokers and etilistehwhe oral cavity and larynx being the
regions most affected. The high rate of patient$ wtage 1ll and IV indicates a late
demand in treatment centers, which reflects thed nfw prevention education

campaigns for early diagnosis of the disease.
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Table 1. Distribution of cases according to demographic ati@ristics and sites of

tumor.
Variables Number of patients (%)
Gender
Male 793 (79.70)
Female 202 (20.30)
Skin color
White 895 (90.04)
Non-white 99 (9.96)
Tobacco use
Tobacco users 747 (75.15)
Non tobacco users 247 (24.85)
Alcohol use
Etilists 579 (58.25)
Non-etilists 415 (41.75)
Tobacco and alcohol use 547 (54.00)
Tumor sites
Oral cavity 295 (29.65)
Larynx 240 (24.12)
Pharynx 182 (18.29)
Skin 68 (6.83)
Thyroid 54 (5.43)
Nasal cavity 16 (1.61)
Other sites 30 (3.01)
Unknown primary site 110 (11.06)

DP = standard deviation

Table 2. Most frequent histological types in patients atieg a head and neck

surgery department.

Histological types Number of patients (%)
Squamous cell carcinoma 845 (84.92)

Basal cell carcinoma 60 (6.03)
Papillary carcinoma 52 (5.22)

Other 38 (3.83)
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Table 3. Case distribuition by clinical-histopathologicélacacteristics.

Tumoral Staging

Category TleT2T3eT4 NO N1, N2 e N3 MO M1
n n n n n n
(%) (%) (%) (%) (%) (%)
Oral Cavity 169 102 202 69 249 2
(40.14) (31.19) (37.75) (25.46) (33.73) (28.57)
Larynx 105 114 160 64 208 -
(24.94) (34.86) (29.90) (23.62) (28.18)
Pharynx 66 98 89 78 141 2
(15.68) (27.97) (16.60) (28.78) (19.10) (28.57)
Skin 39 1 4 - 41 -
(9.26) (0.31) (7.66) (5.55)
Thyroid 24 7 23 5 28 -
(5.70) (2.14) (4.29) (1.85) (3.79)
Nasal 5 3 7 1 8 -
Cavity (1.19) (0.92) (1.13) (0.37) (1.08)
Other Sites 13 2 13 3 5 -
(3.09) (0.61) (2.49) (1.12) (2.03)
Unknown 0 0 0 51 48 3
Site (0) (0) (0) (18.82) (6.54) (42.86)

Table 4. Treatment forms of patients attending the headnac#t surgery department.

Treatment Number of Patients (%)
Surgery 264 (29.04)
Radiotherapy 129 (14.19)
Chemotherapy 18 (1.98)

lodotherapy 1(0.11)

Surgery and lodotherapy 23 (2.53)

Surgery and Radiotherapy 272 (29.92)

Surgery and Chemotherapy 17 (1.87)
Radiotherapy and Chemotherapy 59 (6.49)

Surgery, Radiotherapy and Chemotherapy 126 (13.86)
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Table 5.Occupation of patients attending the head and sexery department.

Ocupacional activities

Number of patients (%)

Farming 207 (20.82)
Civil construction 189 (19.01)
Domestic services 175 (17.60)
Driver 89 (8.95)
Commercial 82 (8.25)
Administrative 43 (4.32)
Vigilance 26 (2.61)
Metallurgy 21 (2.11)
Tapestry 9 (0.90)
Aesthetics 5 (0.50)
Other* 149 (14.89)

* Less than 1% in each profession
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6 ANEXOS
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FACULDADE DE MEDICINA DE SAO JOSE DO RIO PRETO

Autarquia Estadual - Lei n® 8899 de 27/09/94
(Reconhecida pelo Decreto Federal n® 74.179 de 14/06/74)

COMITE DE ETICA EM PESQUISA

O Comité de Etica em Pesquisa da Faculdade de Medicina de Sdo
VJosé do Rio Preto tomou ciéncia e aprovou a ampliagdo da metodologia datada
de 11 de novembro de 2005, referente ao protocolo n.® 5566/2005 sob a
responsabilidade de Mauricio José Cabral Ruback, com o titulo "Céncer de
cabeca e pescogo: um levantamento epidemioldgico do Hospital de
Base/FAMERP de SdoJosé do Rio Preto”.

Sdo José do Rio Preto, 19 de dezembro de 2005.

Prof. Dr. José Paﬂ)’ﬂpullo

Vice- Coordenador do CEP/FAMERP

Av. Brigadeiro Faria Lima 5416 - 15090-000 S&o José do Rio Preto SP - Brasil
Tel. (17) 210-5700 - Fax (17) 227-6201 - www.famerp.br

01/2004
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FACULDADE DE MEDICINA DE SAO JOSE DO RIO PRETO

Autarquia Estadual - Lei n.* 8899 de 27/09/94
(Reconhecida pelo Decreto Federal n.” 74.179 de 14/06/74)
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COMITE DE ETICA EM PESQUISA

O Comité de Etica em Pesquisa em Seres Humanos da Faculdade
de Medicina de Sdo José do Rio Preto tomou ciéncia e autorizou a dispensa
do Termo de Consentimento Livre e Esclarecido conforme solicitagdo
datado de 03/07/2008, referente ao protocolo n°® 5566/2005 sob a
responsabilidade de Mauricio José Cabral Ruback, com o titulo "Cdncer de
cabeca e pescoco: um levantamento epidemioldgico do Hospital de
Base/FAMERP de Sdo José do Rio Preto”.

Sdo José do Rio Preto, 08 de julho de 2008.

Prof. Dr. Antoni los Pires
Coordenador d /FAMERP

a e e e——

Av. Brigadeiro Faria Lima, 5416 - 15090-000 - Sao José do Rio Preto - SP - Brasil
Tel. (17) 3201-5700 - Fax (17) 3229-1777 - www.famerp.br
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