
 

 

UNESP - Universidade Estadual Paulista 

“Júlio de Mesquita Filho” 

Faculdade de Odontologia de Araraquara 
 

 
 
 
 
 
 
 
 

 
Heitor Albergoni da Silveira 

 
 
 
 
 
 

Caracterização imunoistoquímica comparativa de subgrupos de células 
dendríticas e oncogênese viral no carcinoma espinocelular oral e orofaríngeo 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Araraquara 
 
 

2020 
 
  



 

 

UNESP - Universidade Estadual Paulista 

Faculdade de Odontologia de Araraquara 

 

 
 
 
 

Heitor Albergoni da Silveira 
 
 
 
 
 
 

Caracterização imunoistoquímica comparativa de subgrupos de células 
dendríticas e oncogênese viral no carcinoma espinocelular oral e orofaríngeo 

 
 
 
 
 
 
 
 

Dissertação apresentada ao programa de Pós-
Graduação em Ciências Odontológicas, Área 
de concentração: Diagnóstico e Cirurgia, da 
Faculdade de Odontologia de Araraquara, da 
Universidade Estadual Paulista para o título de 
Mestre em Ciências Odontológicas. 
Orientador: Jorge Esquiche León 

 
 
 
 
 
 
 
 

Araraquara 
 
 

2020 
  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      Silveira, Heitor Albergoni da 

           Caracterização imunoistoquímica comparativa de subgrupos 

de células dendríticas e oncogênese viral no carcinoma 

espinocelular oral e orofaríngeo / Heitor Albergoni da Silveira. -

- Araraquara: [s.n.], 2020 

               88 f.; 30 cm. 
 

                         Dissertação (Mestrado em Ciências Odontológicas) –  

                   Universidade Estadual Paulista, Faculdade de Odontologia  

               Orientador: Prof. Dr. Jorge Esquiche León 

                            

1. Carcinoma de células escamosas 2. Boca 3. Orofaringe 

4. Papillomaviridae  5. Imuno-histoquímica    6. Células  

dendríticas  I. Título 

 
 

           Ficha catalográfica elaborada pela  Bibliotecária Marley C. Chiusoli Montagnoli, CRB-8/5646 

        Universidade Estadual Paulista (Unesp), Faculdade de Odontologia, Araraquara   

 Diretoria Técnica de Biblioteca e Documentação  
 



 

Heitor Albergoni da Silveira 

 

 

 

 

 

 

 

Caracterização imunoistoquímica comparativa de subgrupos de células 
dendríticas e oncogênese viral no carcinoma espinocelular oral e orofaríngeo 

 
 
 

 

 

Comissão julgadora 

 

 

Dissertação para obtenção do grau de Mestre em Ciência Odontológicas 

 

 

 

Presidente e orientador: Prof. Dr. Jorge Esquiche León 

2º Examinador: Prof. Dr. Carlos Rossa Junior 

3º Examinador: Profa. Dra. Ana Terezinha Marques Mesquita 

 

 

 

 

 

 

 

 

Araraquara, 19 de fevereiro de 2020 

 



 

DADOS CURRICULARES 

 

Heitor Albergoni da Silveira 

 

NASCIMENTO: 20/06/1995 – Bernardino de Campos, São Paulo, Brasil 

FILIAÇÃO: Ademilson Andrei da Silveira e Isabel Cristina Albergoni 

 

2013-2016: Graduação em Odontologia, Universidade do Sagrado Coração, Bauru, 

São Paulo. 

 

2017-2018: Aprimoramento em Estomatologia, Faculdade de Odontologia de 

Araraquara, Universidade Estadual Paulista, Araraquara, São Paulo. 

 

2018-2020: Mestrado em Ciências Odontológicas – área de concentração: 

Diagnóstico e Cirurgia, Faculdade de Odontologia de Araraquara, Universidade 

Estadual Paulista, Araraquara, São Paulo. 

 

 

 

 

  



 

UNESP - Universidade Estadual Paulista 

Faculdade de Odontologia de Araraquara 

 
 
 
 
 
 

Heitor Albergoni da Silveira 
 
 
 
 
 
 

Caracterização imunoistoquímica comparativa de subgrupos de células 
dendríticas e oncogênese viral no carcinoma espinocelular oral e orofaríngeo 

 
 
 
 
 

Orientador: Prof (a) Dr (a) Jorge Esquiche León 
 
 
 

Assinatura Orientador (a): 
 
 
 

Assinatura Aluno (a): 
 
 
 
 
 
 
 

Araraquara, 19 de Fevereiro de 2020  . 
 
 
 
 
 
 
 
  



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Dedico esse trabalho à minha vózinha Josefa (in memorian)  

Te amarei todos os dias da minha vida  



 

AGRADECIMENTOS 
 

À Deus em primeiro lugar, por sempre me iluminar e me dar proteção nos 

momentos mais difíceis da minha vida, sem Ele esse sonho não seria possível. 

 

Aos meus avós Osmar e Elza, obrigado por tanto amor e carinho. Vocês são 

meus maiores exemplos. 

 

Aos meus pais Ademilson e Isabel Cristina por sempre me apoiarem em 

todas minhas decisões, por não medirem esforços para me ajudar. Agradeço 

imensamente por todo amor e suporte. Gratidão e amor eterno por vocês.  

  

 À minha irmã Amanda, por toda amizade e cumplicidade, me acompanhou 

em todos os momentos bons e nem tão bons da vida e sempre esteve do meu lado 

me apoiando em todas as minhas decisões, e obrigado também por nos dar o 

presente mais lindo que é a Isabela. Amo muito vocês duas! 

 

Ao meu orientador Prof. Dr. Jorge Esquiche León, obrigado por toda a 

paciência e amizade que construímos no decorrer desses anos, por toda a 

disponibilidade e vontade em me ensinar e me forçar a ser cada dia melhor, 

agradeço imensamente a confiança depositada em mim para o desenvolvimento 

desse projeto. Minha eterna admiração e gratidão. 

 

À Faculdade de Odontologia de Araraquara – Universidade Estadual Paulista, 

representada pelo digníssimo Diretor Prof. Dr. Edson Alves de Campos. 

 

À Profa. Dra. Andreia Bufalino, por ser um exemplo de profissional e por ser 

tão solicita a todos nós alunos da área do Diagnóstico bucal, sem a sua ajuda tudo 

seria mais difícil.  

 

Aos meus grandes amigos Darcy Fernandes, Vinicius Krieger Costa 

Nogueira e Igor Paulino Soares, obrigado por toda irmandade nessa jornada, por 

todas as risadas e todo carinho. Levarei vocês sempre comigo. 

 



 

À minha dupla de Pós-Graduação, Camila de Oliveira Barbeiro pela 

amizade e parceria por dividir todos esses momentos do mestrado comigo. 

 

A todas as professoras da disciplina de Estomatologia, Elaine Maria Sgavioli 

Massucato, Mirian Onofre, Claudia Maria Navarro e Luciana Yamamoto de 

Almeida. 

  

Aos meus amigos da Pós-Graduação, Evânio Vilela da Silva, Tulio 

Morandin Ferrisse, Maria Leticia Lança, Larissa Natiele Miotto e Audrey Foster 

Lefort Rocha. 

 A FAPESP – Fundação de Amparo à Pesquisa do Estado de São Paulo 

(Processo nº 2018/12734-2) pela concessão da bolsa de mestrado e auxílio 

financeiro (Processo nº 2016/11419-0). 

 

 

  



 

Silveira HA. Caracterização imunoistoquímica comparativa de subgrupos de células 
dendríticas e oncogênese viral no carcinoma espinocelular oral e orofaríngeo 
[dissertação de mestrado]. Araraquara: Faculdade de Odontologia da UNESP; 2020. 
 

RESUMO 

O carcinoma espinocelular (CEC) de cabeça e pescoço (CECCP) é o quinto tipo de 
câncer mais comum e a sexta causa de morte por câncer. Recentes estudos 
enfatizam o CEC oral (CECO) como uma entidade distinta do CEC de orofaringe 
(CECorof), com este último apresentando melhor prognóstico e estreitamente 
associado com infecção pelo papilomavírus humano (HPV). A etiologia do CECCP é 
multifatorial; porém, o CECO está relacionado com abuso do tabaco e álcool, 
enquanto o CECorof está frequentemente associado com infecção pelo HPV. As 
células dendríticas (CDs) são importantes células as quais regulam repostas imunes, 
incluindo aquelas vinculadas à tumorigênese, estabelecendo conexão entre o 
sistema imune inato e adaptativo. Estão divididas em dois grupos: CDs mieloides 
(CDmi) e CDs plasmocitóides (CDp), incluindo CDs imaturas (CDim) e CDs maduras 
(CDm). O objetivo do nosso estudo foi analisar comparativamente, através da 
técnica de imunoistoquímica (IQ) e hibridização in situ (HIS), a infiltração de CDmi e 
CDp, incluindo subgrupos de CDim e CDm, no CECO (n=109) e CECorof (n=126), 
bem como analisar a oncogênese viral (HPV amplo espectro, alto risco (ARHPV) e 
baixo risco (BRHPV) oncogênico e vírus Epstein-Barr [VEB]) por HIS. O CECOrof 
(25%) comparado com o CECO (11%) mostrou associação significativa com o HPV. 
No CECorof e no CECO, 19 e 7 mostram positividade para ARHPV (somente), 6 e 3 
BRHPV (somente) e 3 e 2 ARHPV/BRHPV (co-infecção), respectivamente. Os 
tumores HPV-positivos comparados com os HPV-negativos apresentaram índice 
proliferativo significativamente maior através dos marcadores Ciclina D1 e Ki-67. O 
CECO associado ao ARHPV e ao BRHPV apresentou maior taxa de sobrevida 
global. No geral, os marcadores para imDC, foram significativamente mais 
frequentes no CECorof do que no CECO. Diferentemente, CECO e CECorof 
apresentaram maior número de marcadores de CDs submucosas (CDsub). Ambas 
as neoplasias apresentaram quantidades semelhantes de CDp ativadas. O grupo 
HPV+ mostrou um número maior de CDs em ambas as neoplasias do que o grupo 
HPV-. Vale ressaltar que um número significativamente maior de células CD207+ e 
CD123+ foi observado no CECorof HPV+ do que no CECO HPV+. Concluimos que 
diferente do CECO, nossos resultados mostram no CECorof predominância de 
CDim, com perfil de ativação de células imunes.  A presença do HPV parece mostrar 
associação com a infiltração de CDs em ambas as neoplasias, sugerindo respostas 
imunes antivirais no CECorof HPV+. 
  
 
 
Palavras – chave: Carcinoma de células escamosas. Boca. Orofaringe. 
Papillomaviridae. Imuno-histoquímica. Células dendríticas. 
  



 

Silveira HA. Comparative immunohistochemistry characterization of subgroups of 
dendritic cells and viral oncogenesis in oral and oropharyngeal squamous cell 
carcinomas [dissertação de mestrado]. Araraquara: Faculdade de Odontologia da 
UNESP; 2020. 
 
ABSTRACT 
 
Head and neck squamous cell carcinoma (SCC) (HNSCC) is the fifth most common 
type of cancer and the sixth leading cause of cancer death. Recent studies 
emphasize oral SCC (OSCC) as an entity distinct from oropharyngeal SCC 
(OPSCC), with the latter having a better prognosis and closely associated with 
human papillomavirus (HPV) infection. The etiology of HNSCC is multifactorial; 
however, OSCC is related to tobacco and alcohol abuse, while OPSCC is often 
associated with HPV infection. Dendritic cells (DCs) are important cells that regulate 
immune responses, including those linked to tumorigenesis, establishing a 
connection between the innate and adaptive immune systems. They are divided into 
two groups: myeloid DCs (myCD) and plasmacytoid DCs (pDC), including immature 
DCs (imDC) and mature CDs (mDC). The aim of our study was to comparatively 
analyze, through the immunohistochemistry (HIS) and in situ hybridization (ISH) 
technique, the infiltration of myCD and pDC, including subgroups of imDC and mDC, 
in the OSCC (n= 109) and OPSCC (n= 126), as well as analyzing viral oncogenesis 
(wide-spectrum HPV, high-risk (HRHPV) and low-risk (LRHPV) oncogenic and 
Epstein-Barr virus [EBV]) by ISH OPSCC (25%) compared to OSCC (11%) showed a 
significant association with HPV. In OPSCC and OSCC, 19 and 7 shows positivity for 
HRHPV (only), 6 and 3 LRHPV (only) and 3 and 2 HRHPV/LRHPV (co-infection), 
respectively. HPV-positive tumors compared to HPV-negative tumors showed a 
significantly higher proliferative index through the cyclin D1 and Ki-67 markers. The 
OSCC associated with HRHPV and LRHPV had the highest overall survival rate. 
Overall, markers for imDC were significantly more frequent in OPSCC than in OSCC. 
In contrast, OSCC and OPSCC had a higher number of subDC markers. Both 
neoplasms showed similar amounts of activated pCD. The HPV group showed a 
greater number of CDs in both neoplasms than the HPV-. It is noteworthy that a 
significantly higher number of CD207+ and CD123+ cells was observed in HPV-
associated OPSCC than in HPV-associated OSCC. We concluded that unlike OSCC, 
our results show a predominance of imDCs, with an activation profile of immune 
cells, in OPSCC. The HPV status seems to show an association with the infiltration of 
DCs in both neoplasms, suggesting antiviral immune responses in the OPSCC 
associated with HPV. 
 
 
Keywords: Squamous cell carcinoma. Mouth. Oropharynx. Papillomaviridae. 
Immunohistochemistry. Dendritic cells. 
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1 INTRODUÇÃO 

 

1.1 Carcinoma Espinocelular da Região de Cabeça e Pescoço: Epidemiologia 

O carcinoma espinocelular (CEC) da região de cabeça e pescoço (CECCP) 

é um grupo heterogêneo de neoplasias malignas provenientes da superfície 

mucosa da cavidade oral, nasofaringe, orofaringe, hipofaringe, laringe, seios 

paranasais e pele1. Atualmente, a Organização Mundial da Saúde (OMS, 2017)2, 

tem classificado o CEC oral (CECO) e CEC de orofaringe (CECorof) como duas 

neoplasias distintas, principalmente devido as suas particularidades anatômicas de 

cada região, na prevalência de infecção pelo HPV e especialmente por diferenças 

no prognóstico entre estes dois tumores2. 

Para o Brasil, segundo o Instituto Nacional do Câncer (INCA)3, estimam-se 

11,200 casos novos de câncer da cavidade oral em homens e 3,500 em mulheres 

para cada ano do biênio 2018-2019. Esses valores correspondem a um risco 

estimado de 10,86 casos novos a cada 100 mil homens, ocupando a quinta 

posição; e de 3,28 para cada 100 mil mulheres, sendo o 12º mais frequente entre 

todos os cânceres3. Além disso, estimam-se 6,390 casos novos de câncer de 

laringe em homens e 1,280 em mulheres para cada ano do biênio 2018- 2019. O 

risco estimado será de 6,17 casos a cada 100 mil homens, ocupando a oitava 

posição; e a 16ª mais frequente com 1,20 casos a cada 100 mil mulheres3. 

O CECO é considerado a sexta neoplasia epitelial maligna mais comum4. 

São tumores com comportamento clínico agressivo, apresentando altas taxas de 

morbimortalidade, apesar dos significativos avanços nos protocolos terapêuticos 

alcançados nas últimas décadas5. Os homens são afetados em maior proporção 

quando comparado com as mulheres, podendo ser precedidas por desordens 

potencialmente malignas (DPMs), dentre elas estão a leucoplasia oral (LO), 

leucoplasia verrucosa proliferativa (LVP), eritroplasia, incluindo ainda a fibrose 

submucosa, anemia fanconi e disqueratose congênita6. O CECO compreende 

aproximadamente 90-95% das lesões malignas que atingem a cavidade oral7. 

Aproximadamente, entre 10-30% dos casos de CECO apresentam infecção pelo 

HPV1, com uma taxa de sobrevida geral em 5 anos de 50%8. Diferentemente, mais 

de 70% dos casos de CECorof estão associados com infecção pelo HPV, a 
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maioria deles (87%) positivos para HPV de alto risco (HPV16/18), sendo a taxa de 

sobrevida geral em 5 anos de 75-80%9-12. 

1.2 Fatores de Risco para o CECO e CECorof 
 

A etiologia do CECCP é considerada multifatorial, mas está intimamente 

relacionada com o abuso do tabaco e álcool e a infecção pelo HPV, especialmente 

o tipo 16/18, que representam os subtipos de HPV de alto risco oncogênico13,14. O 

consumo do tabaco e álcool parece ser dose/dependente e tempo/dependente 

e a combinação desses dois fatores leva ao efeito sinérgico, aumentando as 

chances de desenvolvimento do CEC7,15,16. O tabaco foi considerado pela 

International Angency for Research on Cancer (IARC)17 como um agente 

cancerígeno do grupo 1, que indica alto risco17. Outros fatores de risco vêm sendo 

investigados, tais como a desnutrição geral18, o baixo nível socioeconômico e uma 

higiene oral precária19,20. Notavelmente, o fator de risco mais frequentemente 

associado com o CECorof HPV+ foi o comportamento sexual e para o CECorof 

HPV- foi o consumo de álcool e tabaco2. 

Existem mais de 200 tipos de HPV identificados, os quais são classificados 

em grupo de alto ou baixo risco, de acordo com o seu potencial tumorigênico21,22. 

O HPV é um pequeno vírus de DNA com tropismo específico para o epitélio 

escamoso. Em uma infecção persistente, a proteína E2 viral controla 

rigorosamente a expressão das principais oncoproteínas virais E6 e E7. Estas 

proteínas são os principais impulsionadores da tumorigênese por inativação de 

duas importantes moléculas supressoras de tumores, proteína retinoblastoma 

(pRb) e p53. A inibição das proteínas supressoras de tumores p53 e pRb altera as 

vias do ciclo celular que regulam a proliferação celular, a apoptose, bem como a 

estabilidade genética, o que pode levar à formação de lesões epiteliais1. 

Interessantemente, o CECorof afeta preferencialmente uma população mais 

jovem, não fumante e que não consomem álcool 13. Além disto, o CEC orof HPV+ 

mostra uma resposta mais eficiente aos tratamentos anti-neoplásicos, 

principalmente a radioterapia, quando comparados com CEC orof HPV-7,23,24. Com 

base em estudos envolvendo infecção cervical pelo HPV, a maioria dos indivíduos 

infectados terá um curso assintomático, com a liberação do vírus ocorrendo em 

90% deles dentro de 1 ou 2 anos, já os outros 10% terão infecção persistente e um 
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risco aumentado em desenvolver câncer. Destes 10%, cerca de metade destes 

casos desenvolverá neoplasia maligna25. 

Assim, diante do exposto, é evidente que vários estudos mostram que o 

CECO e CECorof apresentam etiopatogenia, características clínicas, fatores de 

risco, protocolos terapêuticos e prognóstico diferentes7,26. 

 

1.3 Características Clinicopatológicas 

1.3.1 Características clinicopatológicas do CECO 

 
O CECO pode apresentar diversas formas clínicas variando de uma placa 

branca até lesões ulcerativas, exofíticas, com bordas elevadas e base endurecida. 

Nas fases iniciais é assintomática e, posteriormente com o avanço da doença, 

podem-se observar sinais e sintomas de desconforto, como dor e mobilidade 

reduzida da língua. A região de maior acometimento na cavidade oral é a língua, 

soalho e mucosa jugal2,27,28. 

O exame histopatológico do CECO mostra proliferação atípica das células 

epiteliais, seguindo um percurso de invasão do tecido conjuntivo. Pérolas de 

queratina, pleomorfismo celular, figuras de mitoses atípicas são frequentemente 

observadas, aumentando com o grau histológico do tumor29. A classificação do 

grau de diferenciação do CECO segue os critérios propostos pela Organização 

Mundial da Saúde (OMS), podendo ser bem diferenciados (grau I), 

moderadamente diferenciados (grau II) e pobremente diferenciados (grau III). 

Algumas vezes são necessários estudos complementares como a IQ, HIS e/ou 

genética molecular, para estabelecer o grau de diferenciação e tipo 

histopatológico2. 

 

1.3.2 Característica clinicopatológicas do CECorof 

Os tumores que atingem a região de orofaringe são frequentemente 

encontrados na base da língua, região tonsilar e palato mole, clinicamente se 

apresentando como massas ulceradas ou extensas ulcerações delimitadas por 

mucosa eritematosa e irregular. Os principais sintomas relatados por pacientes 

com CECorof incluem dor de garganta e disfagia7. 
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Histologicamente, a orofaringe apresenta epitélio escamoso, tecido linfóide 

e glândulas salivares menores, o que acaba possibilitando o desenvolvimento de 

diferentes tipos histológicos de neoplasias. Nessa região, aproximadamente 90-

95% dos tumores malignos são CEC. Interessantemente, os CECorof HPV+ 

surgem do epitélio das criptas ou reticular o qual reveste as criptas tonsilares. O 

tumor prolifera envolvendo o revestimento epitelial de superfície, sendo a displasia 

epitelial raramente identificada. Os ninhos tumorais infiltrativos são frequentemente 

incorporados no estroma linfático e podem ser permeados por células linfoides. As 

células tumorais apresentam uma alta taxa mitótica e/ou apoptótica, sendo que a 

sua morfologia lhe confere uma aparência basalóide. A classificação 

histopatológica do CECorof inclui CEC convencionais tais como ceratinizante, não 

ceratinizante e híbrido, e variantes tais como basaloide, papilar e linfoepitelial, 

entre outros30,31. Interessantemente, existem trabalhos considerando que o 

CECorof HPV+, pelo comportamento clínico e prognóstico, pode ser melhor 

considerado como um CEC bem diferenciado, apesar da aparência imatura e da 

falta de produção de queratina30,31. 

Em relação à infecção por HPV em CECorof deve se levar em consideração 

a região geográfica em que o estudo é realizado, trabalhos com população norte 

americana mostraram resultados de positividade do HPV nessas neoplasias em 

uma porcentagem de 54,7%, enquanto na américa central e do Sul esses valores 

representaram 14,9%, evidenciando um perfil de baixa infecção pelo HPV. Os 

continentes da Ásia, Oceania e Europa demostraram taxas de positividade para o 

vírus de 45%, 42.1% e 36.2%, respectivamente. Segundo uma revisão sistemática 

realizada por Ndiaye et. al.32 (2014). Trabalhos realizados com a população 

brasileira mostra que a associação entre o CECOrof e o HPV representam de 

5,6% a 25,6%, sendo semelhante aos achados de países como Cuba (15.4%), 

Tailândia (14.5%) e Polônia (10.7%)33-38.  

O vírus Epstein-Barr (VEB) também demonstra um potencial carcinogênico, 

estando associado com CEC nasofaringe e linfoma não-Hodgkin39. Szkaradkiewicz 

et al.39 (2002) realizaram um estudo para identificação de VEB-DNA em amostras 

de CECorof, e revelou uma taxa de 86% mostraram positividade para o VEB, 

sugerindo que as persistências desse vírus nas células orofaríngeas, sob 
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condições genéticas e ambientais, podem promover a carcinogênese39. No 

entanto, neste estudo, não foi realizado HIS (em tecidos) para a detecção do VEB. 

No presente estudo, diferentemente do estudo de Szkaradkiewicz et al.39 

(2002), avaliamos por HIS (EBER) todos os CECCP incluídos na amostra, focando 

especialmente resultados nos CECs indiferenciados HPV-. 

 

1.4 Prognóstico 

Atualmente os tumores primários de cavidade oral e orofaringe são 

classificados segundo o sistema de estadiamento clínico, proposto pelo Comitê 

Americano de Câncer (American Joint Committee on Cancer – AJCC), conhecido 

com TNM, o qual leva em consideração o tamanho do tumor primário (T), 

linfonodos envolvidos (N) e metástase a distância (M)7. Tal classificação tem sido 

utilizada como ferramentas no estabelecimento do tratamento e prognóstico destes 

tumores. Contudo, o CECorof HPV+ parece apresentar um prognóstico mais 

favorável quando comparado com o CECorof HPV- e CECO associado ao uso de 

tabaco e/ou álcool, mesmo quando existe o comprometimento de linfonodos 

regionais7,40,41. Assim, tem sido sugerido que se faça parte do estadiamento clínico 

a história do uso de tabaco e/ou álcool e a presença de HPV7,40. 

De forma geral, o CECO é agressivo e apresenta propensão à invasão local 

e metástase para linfonodos; sendo que a presença de características 

histopatológicas como padrão de invasão não coesivo, invasão perineural e 

linfovascular, revelam um pior prognóstico. Além disso, os indivíduos fumantes e 

etilistas apresentam um risco 20 vezes maior para o desenvolvimento de recidivas 

ou segundos tumores primários na cavidade bucal ou no trato aerodigestivo 

quando comparados aos indivíduos não fumantes e não etilistas, especialmente, 

quando mantêm o consumo de tabaco e álcool após o diagnóstico do tumor 

primário42,43. 

 

1.5 Tratamento 
O tratamento do CECO e CECorof deve ser planejado a partir do seu 

estadiamento clínico. As lesões primárias de orofaringe têm como tratamento 

indicado a cirurgia e a radioterapia isoladas, e as lesões mais avançadas exigem 
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combinações das terapias anti- neoplásicas como cirurgia seguida de radioterapia 

ou radioterapia inicial e quimioterapia concomitante7. Estudos mostram que a 

radioterapia isolada em CECorof HPV+ tem melhor resultado quando comparado 

com o CECorof HPV-9,44,45,46,47. Resultados semelhantes foram encontrados em 

um estudo in vivo, o qual mostrou que os CECs HPV+ foram mais sensíveis à 

radioterapia e quimioterapia em camundongos imunocompetentes, quando 

comparados com CECs HPV-23,48. Outros estudos mostraram também que o 

CECorof HPV+ tem uma melhor resposta à radioterapia, e sugerem que essa 

característica pode estar associada à imunovigilância vírus-específica e à ausência 

de campos cancerizáveis e não exclusivamente ao fato dessas lesões serem mais 

radiossensíveis9,44. 

O tratamento do CECO é planejado de acordo com o seu estadiamento 

clínico. Geralmente, esses tumores se apresentam em estágios avançados devido 

à demora do paciente na busca do tratamento. A cirurgia isolada ou radioterapia é 

indicada para as lesões iniciais. Quando a neoplasia está em estágio mais 

avançado o tratamento é a cirurgia radical associada à radioterapia, podendo ser 

empregada também a quimioterapia em pacientes com envolvimento sistêmico 

após a realização do procedimento cirúrgico49. 

 

1.6 Sistema Imune, Células Dendríticas e Oncogênese 

1.6.1 Sistema imune 

Nos últimos anos estudos mostraram que o sistema imune desempenha um 

papel fundamental no controle e progressão do tumor. Células imunes infiltrantes 

nos tumores, incluindo linfócitos T e B, macrófagos e neutrófilos podem regular 

respostas imunes, inibindo ou estimulando o crescimento tumoral24,50. De fato, a 

caracterização da resposta imune adaptativa mostrou ser uma ferramenta 

prognóstica importante em uma ampla gama de carcinomas, potencialmente ainda 

mais relevante devido ao desenvolvimento de protocolos imunoterapêuticos51,52. 

Os linfócitos T regulatórios (LTregs) são responsáveis não somente pelo 

controle de linfócitos autoreativos, mas também pela redução da resposta imune 

ao antígeno tumoral. Os LTregs (CD4+/CD25+/Foxp3+) representam 2-4% do total 

de LTCD4+, sendo fundamentais na manutenção da autotolerância periférica. 
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Embora o mecanismo de ação não seja completamente compreendido, LTregs 

regulam as funções de LTCD4+, LTCD8+, células natural killer (NK), CDs e 

macrófagos durante a resposta imune contra patógenos, autoantígenos e 

tumores24. Similar com LTregs, porém diferentemente dos macrófagos M1, os 

macrófagos M2 também têm mostrado um perfil anti- inflamatório e pró-tumoral53. 

Vários estudos avaliando o envolvimento dos LTregs e macrófagos M2 na 

progressão tumoral, mostram um aumento no número de destas células no sangue 

periférico de pacientes com câncer de pulmão, próstata, mama e cabeça e 

pescoço24,53,54, usualmente associado com prognóstico ruim53. Outros estudos têm 

demonstrado que a depleção de LTregs e macrófagos M2 tem potencial 

terapêutico nos pacientes com câncer53,55,56. Em pacientes com tumores de 

cabeça e pescoço, a resposta imune antitumoral é prejudicada e a progressão está 

associada à disfunção imune grave57. 

1.6.2 Células dendríticas 
 

As CDs são importantes na iniciação e regulação das respostas imunes. 

Estão presentes em quase todos os tecidos periféricos, incluindo pele e mucosa58-

61. As CDs não somente ativam linfócitos T e B, mas também células NK e 

produzem interferons (IFNs), estabelecendo uma conexão entre o sistema imune 

inato e adaptativo (Han et al., 2017). A ativação (ou maturação) de CDs resulta em 

imunidade, uma vez que, dependendo da natureza do estímulo de ativação, as 

CDs podem induzir respostas imunes mediadas por LTh1 e células de langerhans 

(CLs)62. Em contraste, CDs inativas ou CDs recebendo estímulos inibitórios, como 

IL-10 e/ou corticosteróides, induzem tolerância imunológica via depleção de 

linfócitos T e proliferação de LTregs. Assim, a resposta imunológica é dependente 

do estado de ativação da CDs: as CDs maturas (CDm) protegem o organismo de 

neoplasias ou patógenos, enquanto as CDs imaturas (CDim) induzem tolerância 

imunológica63. O processo de vigilância imunológica do câncer é um importante 

processo de proteção do hospedeiro para inibir a carcinogênese e para manter a 

homeostase celular64. Neste contexto, as CDs são conhecidas por desempenhar 

um papel central na regulação de respostas imunológicas inatas e adaptativas, 

incluindo imunidade antitumoral65. 
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1.6.3 Células dendríticas da mucosa oral (CDMO) 
 

Vários estudos sugerem que as CDMO possuem propriedades 

tolerogênicas, tais como a produção de citocinas regulatórias (IL-10 e TGF-β), 

geração de LTregs e alteração da resposta Th1/Th266. Imunidade atenuada nesse 

contexto faz sentido, porque as superfícies mucosas estão expostas 

continuamente a diversas substâncias inócuas67. Mascarell et al.68 (2008) 

realizaram análises mais detalhadas das CDMO e identificaram quatro 

subconjuntos de CDMO: (i) CLs CD207+ na mucosa, duas populações de células 

dendríticas mielóides (CDm) (ii) CD11b+/CD11c- e (iii) CDm CD11b+/CD11c+ na 

interface mucosa e submucosa, e (iv) CDp na submucosa. As duas últimas CDMO 

induzem a produção de IFN-γ e IL-10 por LTCD4+, sugerindo propriedades 

tolerogênicas das mesmas. No entanto, as CDs alteram seu fenótipo entre a 

mucosa oral e os linfonodos regionais até onde elas migram68. Durante o processo 

de migração aos linfonodos regionais, as CDMO expressam altos níveis de 

marcadores de maturação tais como o CD40, CD80, CD86, assim como CD83 e 

CD208 (DC-LAMP)69,70. 

Há um reconhecimento crescente de que processos inflamatórios podem 

propiciar o desenvolvimento e progressão tumoral, através de citocinas produzidas 

por células tumorais e por células da imunidade inata (CDs e macrófagos)71. Este 

processo inflamatório tipicamente falha na estimulação da imunidade mediada por 

CLs e contribui com a progressão tumoral via supressão ativa da imunidade 

adaptativa (linfócitos)72. 

1.6.3.1 Células de Langerhans (CLs) e células dendríticas submucosas 
(CDsub) 

 

As CLs pertencem à família de CDs e são células apresentadoras de 

antígenos para linfócitos T localizados no epitélio72. As CLs são derivadas da 

medula óssea e representam 2-3% da população celular total de epitélio normal da 

pele e da mucosa. Estas CDs imaturas expressam S110, CD1a e CD20765,73. 

Estudos mostraram que o número de CDs está aumentado e está associado a 

eventos de supressão tumoral em pacientes com carcinomas de pulmão, 

nasofaríngeo, gástrico, esofágico e de mama74. Neste contexto, alguns estudos 

avaliaram a presença de CDs e sua relação com o CECO e DPMs74. CDs CD1a+ 

foram observadas em uma concentração maior na região intratumoral de CECO e 
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CEC de lábio (em íntima associação com células neoplásicas) ou em localização 

intraepitelial nas DPMs74. Interessantemente, estudos mostram que infecção pelo 

HPV modula o ambiente imune tumoral. Assim, Nguyen et al.75 (2016) relataram 

que o número de CLs (CD1a+) está reduzido no estroma tumoral de pacientes 

jovens com CECorof HPV+. Kindt et al.76 (2016) mostraram em seu estudo que 

houve um maior número de CLs na região intratumoral de CECO do que CECorof 

e não foram observadas diferenças no estroma tumoral. Goldman et al.77 (1998) 

avaliaram a correlação entre recidiva e sobrevida de pacientes com CECO (língua) 

e a quantidade de CLs no tumor e em áreas adjacentes. Os resultados desse 

estudo mostraram que pacientes com expressão positiva de CD1a nas CDs 

adjacentes ao tumor apresentaram maior sobrevida e menor taxa de recidiva. 

Gallo et al.78 (1991) avaliaram a expressão de CLs em 88 espécimes de CEC de 

laringe e observaram que houve uma correlação positiva entre a densidade de 

CLs e a sobrevida dos pacientes. Além disso, a marcada presença de infiltrado 

linfoide junto ao tumor também pode ser considerada um bom fator prognóstico 

para pacientes com CEC de laringe78. Recentemente, Jardim et al.65 (2018) 

associaram que a depleção de CDs CD1a+ peritumorais é um fator prognóstico 

independente, relacionando-as com altas taxas de recorrência, metástase 

linfonodal e pior sobrevida em CECO. 

O’Donnell et al.79 (2007) avaliaram a distribuição de CDim (CD207, CD209), 

CDm (CD208) e CDp (CD123) em 63 casos de CECO e 8 metástases linfonodais 

através da expressão imunoistoquímica dos anticorpos contra esses subgrupos de 

CDs. Os resultados mostraram que CDim estavam presentes no tumor primário; 

no entanto, raramente encontravam-se infiltrando o tumor. A presença de CDm e 

CDp foi escassa e geralmente estava associada a pior prognóstico. Esses 

resultados sugerem que a resposta deficiente das CDs em lesões tumorais parece 

estar relacionada à função alterada e não a falha no recrutamento dessas células. 

Portanto, uma estratégia mais eficaz para reestabelecer a função imunológica em 

resposta ao CEC seria manter o equilíbrio dos fatores secretados no 

microambiente tumoral, ao invés de restaurar somente uma única população de 

CDs. Em estudo realizado para avaliar CDsub (FXIIIa+/CD209+) em DPMs, CECO 

e CEC de lábio inferior, desenvolvido pelo nosso grupo, foi possível identificar um 

aumento progressivo de CDsub em displasia epitelial de alto grau das DPMs, 
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seguido pelo CECO e CEC de lábio inferior. Os resultados sugerem uma 

participação das CDsub na patogênese dessas lesões, possivelmente induzindo 

tolerância imunológica, mesmo em estágios iniciais da carcinogênese oral e do 

lábio inferior80. 

1.6.3.2. Células dendríticas plasmocitóides 

As CDp compreendem um subgrupo de CDs que produzem grandes 

quantidades de interferon tipo 1 (IFN-1), classificada como citocina supressora de 

tumores79Donell et al., 2007). De fato, essa liberação de grande quantidade de 

IFN-1 está associada com uma variedade de agentes, incluindo DNA viral, 

desempenhando um papel crítico nas respostas imunológicas naturais antivirais 

iniciais81-83. As CDp podem ser avaliadas através dos imunomarcadores CD123 e 

CD303. Este último se encontra frequentemente expresso em CDp em processo 

de maturação. Pellicioli et al. (2017) observaram um aumento significativo de CDp 

CD303+ em CECO, quando comparados com displasia epitelial oral. O’Donell et 

al.79 (2007) avaliaram a presença de CDp CD123+ e observaram que houve uma 

significativa associação com a diminuição da sobrevida de pacientes com CECO e 

metástase linfonodal. Recentemente, mostrando a importância do papel do 

sistema imune. Abolhalaj et al.82 (2018) realizaram um estudo comparativo de 

CDm (CD11c+) e CDp (CD123+) com CECorof e tecido normal da mesma região, 

demonstrando que CD123+ teve uma menor expressão em CECorof do que em 

tecido normal da região, enquanto que a presença de CDm foi significativamente 

mais alta em CECorof82. 
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2 PROPOSIÇÃO 
 

2.1 Objetivo Geral 

O desenvolvimento do CECO e CECorof possuem eventos que permitem 

sua progressão por meio da inibição ou ativação de diferentes mecanismos 

moleculares, favorecendo a progressão tumoral. Assim, o objetivo do presente 

estudo está sendo analisar comparativamente, utilizando um amplo painel IQ, 

suportado por HIS, os diversos eventos celulares mediados por CDs e a 

oncogênese viral através de associações clinicopatológicas, focando fatores 

prognósticos e terapêuticos. 

2.2  Objetivos Específicos  

 Avaliar, por IQ, a expressão dos imunomarcadores de CLs S100, CD1a, 

CD207 no CECO (n=109) e CECorof (n=126) e estabelecer associações 

clinicopatológicas. 

 Avaliar, por IQ, a expressão dos imunomarcadores de CDsub CD209 e 

FXIIIA no CECO (n=109) e CECorof (n=126) e estabelecer associações 

clinicopatológicas. 

 Avaliar, por IQ, a expressão dos imunomarcadores de CDp CD123 e CD303 

no CECO (n=109) e CECorof (n=126) e estabelecer associações 

clinicopatológicas. 

 Avaliar, por IQ, a expressão dos imunomarcadores de CDm CD83 e CD208 

no CECO (n=109) e CECorof (n=126) e estabelecer associações clinicopatológicas 

 Avaliar, por HIS, a presença de agentes virais (HPV e VEB) no CECO 

(n=109) e CECorof (n=126) e estabelecer associações clinicopatológicas. 

 
 
  



 

 

20 

3 PUBLICAÇÃO 
 
 
3.1 Publicação 1  
 

TUMOR-INFILTRATING DENDRITIC CELLS AND ACTIVATION STATUS IN ORAL 

AND OROPHARYNGEAL SQUAMOUS CELL CARCINOMAS: AN 

IMMUNOHISTOCHEMICAL AND IN SITU HYBRIDIZATION STUDY 

Heitor Albergoni Silveira1,2, Luciana Yamamoto Almeida2, Roman Carlos3, Evânio 

Vilela Silva2, Tulio Morandin Ferrisse2, Andressa Duarte3, Suziene Caroline Silva 

Cardoso3, Xiomara Beatriz Jimenez Polanco1, Andreia Bufalino2, Alfredo Ribeiro-

Silva3, Jorge Esquiche León1 

1 Oral Pathology, Department of Stomatology, Public Oral Health, and Forensic 

Dentistry, Ribeirão Preto Dental School (FORP/USP), University of São Paulo, 

Ribeirão Preto, SP, Brazil.  

2 Oral Medicine, Department of Diagnosis and Surgery, Araraquara Dental School, 

São Paulo State University (UNESP), Araraquara, São Paulo, Brazil. 

3 Centro Clínico de Cabeza y Cuello, Guatemala City, Guatemala. 

4 Department of Pathology and Forensic Medicine, Ribeirão Preto Medical School 

(FMRP/USP), University of São Paulo, Ribeirão Preto, SP, Brazil. 

 

Key-Words: Head and neck squamous cell carcinoma; oropharyngeal; oral cavity; 

dendritic cells; HPV; immunohistochemistry; in situ hybridization. 

 

Funding: 

Heitor Albergoni Silveira (2018/12734-2), Luciana Yamamoto Almeida (2016/02713-

2) and Jorge Esquiche León (2016/11419-0) have received research Grants from 

State of São Paulo Research Foundation (FAPESP).  

 

 

 
                                                 

 O artigo segue as normas para publicação no periódico Oral Oncology (ISSN: 1368-8375) para o 

qual pretende-se submeter. 



 

 

21 

ABSTRACT  

OBJECTIVES: Several studies show a high prevalence of human 

papillomavirus (HPV) infection in oropharyngeal (OPSCC) than oral cavity (OSCC) 

squamous cell carcinoma. Considering that tumor cell-dendritic cell (DC) interactions, 

as well as antiviral immune responses (relevantly plasmacytoid DCs), could play 

pivotal roles on its pathogenesis, the significance of these findings are unknown.  

 Materials and Methods: One hundred and nine OSCCs and 126 OPSCCs 

were assessed through immature (imDC; S100, CD1a, CD207), mature (mDC; CD83 

and CD208), submucosal (subDC; FXIIIa and CD209) and plasmacytoid (pDC; 

CD123 and CD303) DC immunomarkers. Moreover, p16INK4a immunoexpression and 

in situ hybridization analysis for HPV and Epstein-Barr virus (EBV), were performed.  

Results: A significant high HPV prevalence in OPSCC (25%) than OSCC 

(11%) was observed.  Overall, imDC markers, an in lesser number by mDC markers, 

were significantly more often in OPSCC than OSCC. Differently, OSCC than OPSCC 

presented a higher number of subDC markers. Both neoplasms presented similar 

amounts of activated pDCs. HPV-positive than HPV-negative group showed a higher 

number of DC markers in both neoplasms. Noteworthy, a significant higher number of 

CD207+ and CD123+ cells were observed in HPV-associated OPSCC than HPV-

associated OSCC.  All cases were EBV negative. Different from CD123, high 

expression levels of CD208 was associate with better prognosis in OPSCC.  

CONCLUSIONS: Different from OSCC, our results show predominance of 

imDCs, with immune cell activation profile, in OPSCC. HPV status seems to show 

association with DC infiltration in both neoplasms, notably suggesting antiviral 

immune responses in HPV-associated OPSCC.   

 

Key-Words: Head and neck squamous cell carcinoma; oropharyngeal; oral cavity; 

dendritic cells; HPV; immunohistochemistry; in situ hybridization. 

 

INTRODUCTION  
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The head and neck squamous cell carcinoma (HNSCC) occupy the sixth 

position of cancer incidence around the world, and according to current statistics 

about 600,000 new cases are diagnosed and 350,000 deaths are reported annually 

[1, 2]. Several studies indicate that there is a variation in incidence worldwide, as well 

as the habits and customs of each region. The well-defined risk factors for HNSCC 

are mainly alcohol and tobacco consumption, but in some countries, like USA, 

Canada and Norway, the association with the human papillomavirus (HPV), 

specifically the HPV subtype 16, seems to be a well-established risk factor for the 

oropharyngeal squamous cell carcinoma (OPSCC) pathogenesis. The HPV-

associated OPSCC affects most commonly nondrinker, nonsmoker young patients 

and, relevantly, HPV-positive than HPV-negative OPSCC patients appear to have a 

better prognosis [3-6]; however, other studies show significant variability depending 

on the geographic region assessed [7, 8]. Oral cavity squamous cell carcinoma 

(OSCC) affect an older population, that has smoking and drinking habits. Different 

from OPSCC, the HPV prevalence in OSCC is low (approximately 10% to 25% of 

cases) [9, 10]. 

The dendritic cells (DCs) are considered potent antigen-presenting cells 

(APCs), being able to initiate and modulate the host immune response, as well as 

participate in the antitumor response. After antigen capture, immature CDs (imCDs) 

migrate to a lymphoid organ (e.g., lymph nodes) and interact with T lymphocytes to 

be able to mature and then initiate immune responses [11, 12]. DCs are also 

considered to be the best vehicle for the delivery of tumor-specific antigens in cancer 

immunotherapy [13-15]. Cancer immunization studies suggest that the immune 

system, at an early stage of cell dysplasia or tumorigenesis, may have an ability to 

eliminate cells that have suffered DNA damage, which can evolve into malignancy 

[12, 16]. Other studies focusing DCs in cancer have attracted much interest because 

of their association to be involved in immunosurveillance with the antitumor response 

[17]. The interactions between DCs with their environment occur through molecules 

located in the cell membrane, so the phenotype of DCs is important for their 

identification, as well as understanding their mechanism of action [18]. The DCs can 

be classified as myeloid (myDCs) and plasmacytoid (pDCs), including also its 

activation status or maturation state [19]. 
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Several studies have assessed the presence of DC subtypes in lung, 

esophagus, gastrointestinal tract and breast carcinoma [11, 20-22]. In the head and 

neck region, DC subtypes were evaluated in the lower lip SCC and OSCC, including 

potentially malignant disorders such as actinic cheilitis, oral leukoplakia, oral lichen 

planus and oral submucosal fibrosis, through S100 [23-26], CD1a [4, 11, 12, 17, 25-

32], CD207 [12, 29, 33], CD123 [33, 34], CD303 [28, 29], CD83 [11, 17, 27, 28, 32], 

CD208 [36, 36], and CD209 [33] markers. Noteworthy, to date, only three studies [4, 

37, 38] have assessed DC subtypes in OPSSC. To the best of our knowledge, no 

comparative study considering DC subtypes between OSCC and OPSCC has been 

conducted to date. 

Therefore, the objective of the current study was to perform a comparative 

immunohistochemical (IHC) characterization of DC subtypes in OSCC and OPSCC, 

in correlation with HPV status, aiming at a better understanding of the innate immune 

system participation in the pathogenesis of these tumors. 

MATERIAL AND METHODS  

Patients and samples 

 The study was approved by the Human Research Ethics Committee from 

Ribeirão Preto Medical School, University of São Paulo (FMRP/USP) CAAE: 

#99417018.4.0000.5440. In this study, 126 OPSCCs and 109 OSCCs were 

assessed. Formalin-fixed, paraffin-embedded tissue blocks from surgical specimens 

were retrieved from the files at the Laboratory of Anatomical Pathology, Ribeirão 

Preto Medical School, University of São Paulo (FMRP/USP). A retrospective study 

was conducted, the clinical data for all cases were obtained from medical records, 

including the age, gender, ethnicity, clinical stage, TNM, smoking and alcohol 

consumption status, follow-up duration, outcome and survival status. 

Histopathological evaluation 

Two expert pathologists (A.R.S and J.E.L) reviewed the original 5-μm 

histological tissue sections, mounted on a glass slide, and stained with hematoxylin 

and eosin (H&E). All cases were diagnosed according to the criteria proposed by 

World Health Organization (WHO, 2017) of head and neck tumors [39]. 

Construction of Tissue Microarray (TMA) 
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 After morphological review of all the cases, a more representative area of the 

tumor was selected and later marked. The slides were placed on the original paraffin 

tissue block to determine the corresponding area to be used in the TMA construction. 

The TMA blocks were constructed using a manual tissue matrix (Sakura Co., Tokyo, 

Japan), each containing cylindrical cores (2.0-mm diameter each) [40, 41]. All 

antibodies (except p16INK4a) and probes were assessed on TMA slides with cores in 

duplicate. A conclusive result was obtained, if there was no difference between 

duplicate TMAs. A conclusive result was obtained, if there was no difference between 

duplicate TMAs. 

Immunohistochemical (IHC) analysis 

 The TMA blocks were cut to a thickness of three-μm, which were placed on 

glass slides properly coated with organosilane (Sigma-Aldrich, St Louis, MO, USA). 

The slides were dewaxed with xylene and rehydrated in descending ethanol solutions 

(absolute, 90%, 80% and 70%).  The slides were submitted to the IHC technique by 

using the streptavidin-biotin-peroxidase method (K0690; Universal, Dako LSAB®+ Kit, 

Peroxidase, Carpinteria, CA, USA) to evaluate individual primary antibodies, 

according to the manufacturer’s protocol (Table 1). Negative control specimens 

included replacing the primary antibody with isotype-specific serum.  The samples 

were counterstained with Carazzi’s hematoxylin. 

 

In situ hybridization (ISH) for HPV and EBV (EBER) 

 To determine HPV or Esptein-Barr virus (EBV) infection, all cases were 

assessed by ISH. Epstein–Barr encoding region (EBER) ISH, was performed with 

fluorescein isothiocyanate (FITC)-conjugated EBER1/2 PNA-probes (DAKO, code 

Y5200). Signal amplification was developed with anti-FITC alkaline phosphatase-

conjugated antibody and 4-nitroblue tetrazolium chloride/5-bromo-4-chloro-3-indolyl 

phosphate substrate combined with levamisole (DAKO, code K 5201). In situ HPV 

DNA detection was performed with biotinylated probes Y1404 WideSpectrum (WS) 

including HPV genotypes 6, 11, 16, 18, 31, 33, 35, 39, 45, 51 and 52; Y1411 HPV 

types 6/11 DNA Probe Mix; and Y1443 GenPoint HPV, biotinylated DNA Probe 

targeting sequences of “high-risk” HPV genotypes 16, 18 31, 33, 35, 39, 45, 51, 52, 

56, 58, 59 and 68. Signal amplification was developed with K620 (GenPoint, Dako, 

Carpinteria, CA, USA).  
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Scoring 

All the slides were firstly evaluated at ×100 magnification, after this, five 

representative areas were selected and registered in a microscopic field at ×400 

magnification, through an optical microscope (Leica DM500) adapted to a high‐

resolution camera (Leica IC50). All positive cells in the captured image were 

quantified and a total cylinder mean was obtained, using the Image J software 

(National Institutes of Health, Bethesda, MD). 

 

Statistical analysis 

To evaluate the normality distribution, the skewness and kurtosis analysis and 

Shapiro-Wilk test, were used.  To assess homoscedasticity, the Box’s test for 

equivalence of covariance matrices and Levene’s test for equality of variances, were 

applied. Moreover, the one-way MANOVA analysis, Student’s t test, Mann-Whitney’s 

test, Test G and Kruskal-Wallis test, were used when indicated. A p-value of <0.05 

was regarded to be statistically significant. Statistical analysis was conducted by IBM 

SPSS Statistics 20.0 and graphics image with GraphPad Prism 6.0 

 

RESULTS 

The clinicopathological features are shown in the Table 02. The HPV profile, 

location, morphological classification and p16INK4a status are detailed in the Table 03.  

Both OSCC and OPSCC commonly affected male patients, with a mean age 

of 60 years. OPSCC than OSCC present higher rates of smoking and drinking habits 

(p<0.0001).  For TNM classification, without tumor size difference, N0-N1 was more 

frequent in OSCC and N2-N3 in OPSCC.  OSCC than OPSCC presented higher 

recurrence rate (40.9% vs 33.7%); however, metastasis was more often in OPSCC 

(p=0.0271) (Table 02).  

A significant high HPV prevalence in OPSCC (32 cases, 25%) than OSCC (12 

cases, 11%) was observed. In OPSCC and OSCC, 19 and 7 were high-risk HPV 

(HRHPV) only, 6 and 3 low-risk HPV (LRHPV) only, 3 and 2 HRHPV/LRHPV, and 4 

and 0 WS-HPV, respectively.  In the OSCC, 11/12 (92%) cases, and in the OPSCC, 

29/32 (90%) cases, were p16INK4a immunopositive (Table 03). All cases were EBER 

negative. 

 The results of the DC infiltration are shown in the Tables 04-07 and Figures 

01-04. Overall, Langerhans cell markers (or imDcs) were more frequently observed, 
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followed by subDC markers and, in lesser number, by roughly similar amounts of 

mDC and pDC markers, in both OSCC and OPSCC.  

Regarding DC infiltration in OSCC and OPSCC, Langerhans cell markers were 

significantly more often in OPSCC. Differently, OSCC presented a higher number of 

subDC markers (XIIIa, p=0.071; CD209, p<0.0001). The mDC markers were more 

frequent in OPSCC (CD83, p=0.123; CD208, p=0.037), whereas pDC markers were 

observed in similar amounts (Table 04). 

The DC infiltration in OSCC considering the HPV status is shown in the Table 

05. Although a higher number of DC markers was observed in HPV-positive than 

HPV-negative group, there were no statistical significant differences.  Relevantly, in 

the HPV-negative group, CD208+ and CD303+ cells were not detected.  

The DC infiltration in OPSCC considering the HPV status is shown in the 

Table 06. Similar with OSCC, the HPV-positive than HPV-negative group exhibited a 

higher number of DCs for all but CD209 markers. Statistically significant differences 

were found only for CD1a (p=0.020) and CD207 (p=0.018); followed by CD208 

(p=0.078) marker.  

The DC density in OSCC and OPSCC considering only the HPV+ groups, is 

shown in the Table 07. Except for subDC markers and with similar amount of 

CD303+ cells, all other markers were more frequently observed in OPSCC. 

Statistically significant differences were found only for CD207 (p=0.014) and CD123 

(p=0.046); followed by S100 (p=0.061) and CD1a (p=0.077).  

 Regarding the DC marker expression in correlation with the clinicopathological 

variables, the low expression levels of CD208 showed significant association with 

recurrence and metastasis, whereas the high expression levels of CD123 showed 

significant association with low overall survival rate, in OPSCC patients. 

DISCUSSION  

In the current study, the HPV prevalence was 13% for OSCC and 25% for 

OPSCC. All but 04 HPV-associated neoplasms exhibited immunopositivity for 

p16INK4a. The literature, data show HPV association between 10% to 25% of the 

OSCC cases [9, 10, 42]; however, for OPSCC this prevalence is variable. In fact, 

different from Central and South America (14.9%), North America (54.7%), Asia 

(45%), Oceania (42.1%) and Europe (36.2%), show high HPV prevalence in OPSCC 

cases. Data from Brazil indicate that the prevalence of HPV-associated OPSCC 

varies between 5% to 25% [5, 7, 8, 43-45], such as found in the current study. 
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Overall, several studies indicate that HPV-associated OPSCC are often detected in 

nondrinker, nonsmoker young patients, and associated with a better prognosis [7, 46, 

47]. In the current study, we have observed similar clinicopathological features when 

comparing gender and age between OSCC and OPSCC patients, however, this latter 

presented higher rates of smoking and drinking habits. Moreover, recurrence and 

metastasis exhibited higher rates in OSCC and OPSCC, respectively (Table 02).  

These findings suggest that the prognostic factors in OSCC and OPSCC in a 

Brazilian population should be carefully assessed.   

 

Such as above commented, in the current study, the OPSCC than OSCC 

showed higher prevalence of HPV infection. In this context, the analysis of the tumor 

cell-DC interactions, the maturation status of DCs, as well as the antitumor and 

antiviral immune responses [12, 17], is essential for a better understanding of the 

pathogenesis of these tumors.  

  

The DCs are considered potent antigen-presenting cells (APCs), being able to 

initiate and modulate the host immune response, as well as participate in the 

antitumor and antiviral responses [11, 12, 14]. Langerhans cells (LCs) are bone 

marrow‐derived cells, mainly located in the epithelium of the skin and mucosa, 

representing approximately 2.5% of all cells in these locations [32]. LCs are a distinct 

imDC subtype (exhibiting the S100+/CD1a+/CD207+ immunoprfile), which after 

antigen capture and subsequent displacement to regional lymph nodes, are able to 

differentiate into mDCs. The mDCs define a DC subtype with activation status, 

characterized by expression of the CD83 and CD208 markers [19].  

Several studies have evaluated the expression of imDC markers in OSCC, 

lower lip SCC, as well as in potentially malignant disorders [11, 12, 17, 23-36]. 

However, only two studies have assessed imDC markers in OPSCC cases, which 

were included within a large case series of HNSCC [4, 37]. In the current study, for 

the first time, we present a detailed and comparative clinicopathological analysis 

regarding the imDC immunoexpression, in correlation with HPV status, in a large 

case series of OSCC and OPSCC. Our results show that imDCs were significantly 

more often in OPSCC than OSCC. Moreover, the HPV-positive than HPV-negative 

group exhibited a higher number of imDCs in both OSCC and OPSCC, with 

statistically significant differences only in OPSCC. These findings, unlike from 
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previous findings [4], suggest that the HPV infection could be modulating the 

presence of imDCs in these neoplasms. Moreover, although some studies suggest 

that the presence of infiltrating DCs in tumors may indicate the host immune 

response, reflecting a better prognosis [30, 32, 48], our results reinforce previous 

findings which suggest that an ineffective DC response to OSCC cells is a failure of 

DC function (ie, impaired maturation) rather than recruitment [33], indicating that 

further strategies should be adopted to restore the antitumor immune response. 

 The interstitial or dermal DCs are commonly located in the upper dermis, 

being capable and efficient in alerting the immune system. When located in mucosal 

surface, the subDC denomination seems to be more appropriate [49, 50]. This DC 

subtype is characterized by the expression of major histocompatibility complex 

(MHC) class II molecules, the scavenger receptor CD36, the coagulation factor XIIIa 

(FXIIIa) and CD209 (DC-SIGN). The FXIIIa, a coagulation transglutaminase, is a 

marker for macrophages and dermal/submucosal DCs reported to be bone marrow-

derived, with phagocytic and antigen-presenting properties. The CD209 is a C-type 

lectin receptor present on the surface of both macrophages and DCs in several 

tissues, including skin, mucosa and lymph nodes [49, 50].   However, as they usually 

lack co-stimulatory molecules (immature state), this is likely to have the effect of 

suppressing rather than inducing an immune response [51, 52]. To date, the role of 

subDCs in the pathogenesis of HNSCC is not yet well understood.  

To the best of our knowledge, only one study has assessed the CD209 marker 

in OSCC, which evidenced marked presence in the tumor stroma, suggesting 

immunotolerance properties [33]. In the current study, OSCC presented a higher 

number of subDC markers (XIIIa, p=0.071; CD209, p<0.0001) than OPSCC. Notably, 

the amount of imDCs and subDCs in OSCC were similar. Regarding the low HPV 

prevalence in OSCC than OPSCC, our results suggest participation of the subDCs in 

mechanisms of tumor immunity, regardless of HPV presence.  

The DC maturation status is essential for effective antigen presentation and 

initiation of the primary immune response. In fact, imDCs phagocytize pathogens and 

toxic proteins for presentation on MHC class II molecules to naïve T cells. During 

activation, the imDCs become mature. Maturation begins when the DCs start 
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migrating from peripheral tissues to regional lymph nodes. During antigen 

presentation, the DCs upregulate costimulatory receptor molecules, such as CD80, 

CD83, CD86, CD208, and CD40. These activated DC receptor molecules bind 

receptors on the Th0 cell membrane, resulting in T cell differentiation, with 

preferentially antitumor response [32, 53].  

Several studies have evaluated mDCs in OSCC, lower lip SCC and potentially 

malignant disorders, through CD83 and CD208 markers [11, 17, 27, 28, 32, 35, 36]. 

Ni et al. (2014) [35] observed an increased imDC infiltration in OSCC, but their 

results showed no correlation with the patient survival. Unfortunately, the mDC profile 

in OPSCC is poorly understood [37]. In the current study, the expression of mDC 

markers was higher in OPSCC than OSCC (CD83, p=0.123; CD208, p=0.037). 

Moreover, without statistical differences, the expression of mDC markers was higher 

in HPV-positive than HPV-negative group in both OSCC and OPSCC. These findings 

suggest a dynamic DC maturation status in these neoplasms, which could be 

modulated by the presence of HPV, and probably also by tumor immune 

mechanisms. In spite of this, which appears to be happening at low levels, it is 

evident the difference when comparing imDC and mDC markers, reflecting perhaps 

local defects in the activation mechanisms of the immune system, such as previously 

proposed [33], and/or alternatively, due to the migration of the mDCs to regional 

lymph nodes [28]. Moreover, in the current OPSCC series, the low expression of 

CD208 showed significant association with recurrence and metastasis. These 

findings reinforce the prognostic impact of DC maturation status, considering the 

reciprocal relationship between cancer cells and its microenvironment.   

The pDCs are highly efficient in processing intracellular viral or self DNA 

and/or RNA molecules, notably through Toll-like receptors, producing rapidly large 

amounts of type I and III interferons. Thus, pDCs play an important role in antiviral 

immunity and autoimmune disease [34, 55, 56]. The pDCs express the CD303 

(BDCA2), CD304 (BDCA4), CD123 (IL-3R), and CD45RA markers (Dzionek, 2001). I 

It has been suggested that the CD123+ cell infiltration into HNSCC [33, 55], as well 

as in melanoma and lung and ovarian cancer [57, 58], is associated with a worse 

prognosis.  Different from CD123, which is constitutively expressed, the simultaneous 

CD303 expression on pDCs indicates an immature profile [54, 55].  In this context, 

some studies have evaluated the CD123 and CD303 expression in OSCC and 

potentially malignant disorders [28, 29, 33, 34]; however, the pDC maturation status 
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was not emphasized. In spite of this, these works highlight the pDC participation in 

the oral carcinogenesis and its association with an adverse outcome in OSCC.  

In the current study, without statistically significant differences, a higher 

number of pDCs in HPV-positive than HPV-negative group in both OSCC and 

OPSCC was observed. Noteworthy, when assessing the pDC density only between 

HPV-associated OSCC and OPSCC cases, a significant higher number of CD123+ 

cells in OPSCC was visualized. Moreover, we have detected a significant higher 

number of CD123+ than CD303+ cells in both OSCC and OPSCC, indicating a 

maturation process for pDC population [54, 55]. Taken together, and considering the 

high HPV prevalence in OPSCC, our results suggest that antiviral immune responses 

in HPV-associated OPSCC should also be considered, Moreover, similar with 

previous studies [28, 29, 33, 34], the high expression levels of CD123 showed 

significant association with low overall survival rate in OPSCC patients. Thus, pDC 

markers may become relevant prognostic factors for these neoplasms. 

In summary, different from OSCC, our results show predominance of imDCs, 

with immune cell activation profile, in OPSCC. HPV status seems to show 

association with DC infiltration in both neoplasms, notably suggesting antiviral 

immune responses in HPV-associated OPSCC.  Further studies focusing on 

molecular aspects to evaluate the functional status of DC subtypes, as well as their 

activation mechanisms on the tumor microenvironment, will probably offer a more 

understanding for immunotherapy strategies in the treatment of HPV-associated and 

HPV-unassociated HNSCC patients.  
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Figure 1: Immunohistochemical analysis of imDCs (CD1a, CD207 and S100) in oral 

cavity squamous cel carcinoma (OSCC) and oropharyngeal squamous cell 

carcinoma (OPSCC). 
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Figure 2: Immunohistochemical analysis of madure dendritics cells (mDCs) (D83 and 

CD208) in oral cavity squamous cel carcinoma (OSCC) and oropharyngeal 

squamous cell carcinoma (OPSCC). 
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Figure 3: Immunohistochemical analysis of submucosal dendritics cells (subDCs) 

(FXIIIa and CD209) in oral cavity squamous cel carcinoma (OSCC) and 

oropharyngeal squamous cell carcinoma (OPSCC). 
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Figure 4: Immunohistochemical analysis of plasmocytoid dendritics cells (pDCs) 

(CD123 and CD303) in oral cavity squamous cel carcinoma (OSCC) and 

oropharyngeal squamous cell carcinoma (OPSCC). 
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Table 01.  List of primary antibodies used in the current study.  

Antibody  Source Clone Dilution Antigen retrieval  Positive stained cells Tissue  Control 

CD1a DakoCytomation, 

Glostrup, Denmark 

010 1:400 S2367 (DAKO) pH9 Langerhans  cells (iDCs) Palatine tonsil 

CD207 Monosan, Uden, the 

Netherlands 

12D6 1:200 S2367 (DAKO) pH9 Langerhans   cells Palatine tonsil 

S100 Leica Biosystems 

Newcastle, UK 

Polyclonal 1:3.000 S2367 (DAKO) pH9 Langerhans  cells Palatine tonsil 

       

CD83 Leica Biosystems 

Newcastle, UK 

1H4b 1:100 Citrate buffer pH6 Mature dendritic cells Palatine tonsil 

CD208 Dendritics, Lyon, France 1010E.101 1:500 Citrate buffer pH6 Mature dendritic cells Palatine tonsil 

       

FXIIIa  Leica Biosystems 

Newcastle, UK 

E980.1 1:100 Citrate buffer pH6 Submucosal dendritic cells  Palatine tonsil 

CD209 Epitomics, California, 

USA 

EPR5588 1:5000 S2367 (DAKO) pH9 Submucosal dendritic cells  Palatine tonsil 

       

CD123 Leica Biosystems 

Newcastle, UK 

BR4MS 1:200 S2367 (DAKO) pH9 Plasmocytoid dendritic 

cells 

Palatine tonsil 

CD303 Dendritics, Lyon, France 124B3.13 1:500 S2367 (DAKO) pH9 Plasmocytoid dendritic 

cells 

Palatine tonsil 

       

p16INK4a  Abcam, Cambridge, 

MA, USA 

EPR1473 1:2.000 S2367 (DAKO) pH9 Nonkeratinizing 

squamous cell carcinoma 

cells 

Palatine tonsil 
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Table 02. Clinicopathological characteristics of the oral cavity (OSCC) and oropharyngeal (OPSCC) 

squamous cell carcinoma patients. 

Characteristics  OSCC  OPSCC P 

n 109 126  
    
Age 61.22 ± 12.87 59.06 ± 9.31 

0.147* 
Sex   

Female 23 (21.10%) 20 (15.87%) 
0.3873** 

Male 86 (78.90%) 106 (84.13%) 
Tabaco    

Yes 60 (56.60%) 95 (82.60%) 
<0.0001** 

No 46 (43.40%) 20 (17.40%) 
Alcohol    

Yes 60 (56.60%) 97 (82.90%) 
<0.0001** 

No 46 (43.40%) 20 (17.10%) 
T-Classification    

T1 12 (13.33%) 15 (15%) 

0.2931** 
T2 11 (12.22%) 15 (15%) 
T3 38 (42.22%) 50 (50%) 
T4 29 (32.22%) 20 (20%) 

N-Classification    
N0 32 (36.36%) 23 (23.46%) 

0.0044** (only for  N1 
and N2) 

N1 26 (29.54%) 16 (16.33%) 
N2 25 (28.40%) 46 (46.94%) 
N3 5 (5.68%) 13 (13.26%) 

Staging    
I 11 (12.5%) 5 (4.90%) 

0.0002*** (only for II 
and IVb) 

II 17 (19.31%) 5 (4.90%) 
III 10 (11.36%) 13 (12.74%) 

IVa 44 (50.00%) 52 (50.98%) 
IVb 6 (6.81%) 24 (23.52%) 
IVc 0 (0.00%) 3 (2.94%) 

Radiotherapy    
Yes 81 (75.70%) 96 (81.35%) 

0.3837** 
No 26 (24.30%) 22 (18.65%) 

Chemotherapy    
Yes 61 (58.65%) 72 (62.60% 

0.6456** 
No 43 (41.35%) 43 (37.40%) 

Recurrence    
Yes 38 (40.86%) 29 (33.72%) 

0.4057** 
No 55 (59.14%) 57 (66.28%) 

Metastasis    
Yes 23 (25%) 37 (41.57%) 

0.0271** 
No 69 (75%) 52 (58.43%) 

HPV    
Negative 97 (89.00%) 94 (75.00%) 

0.008** 
Positive 12 (11.00%) 32 (25.00%) 

Legends: * Student t test; ** Chi-square test, *** G Test. 
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Table 3.  Clinicopathological features in correlation with human papillomavirus profile and immunohistochemical findings in oral cavity and oropharyngeal squamous cell carcinoma patients. 

OSCC (n=109) Gender (n) Mean age (y) Location (n) Histopathologic grading (n) p16
INK4a

 positive 

HPV-positive 

 n= 12 cases (11%) 

M (12)/  

F (0) 

 

47 Tongue (5); FOM (4); retromolar area (2); 

gingiva (1)  

WD (7); MD (5) 11/12  (92%) 

HRHPV only 

 n=7 cases 

M (7)/ 

Fe (0) 

53 Tongue (3); retromolar area (2); gingiva (1); 

FOM (1) 

WD (4); MD (3) 7/7  (100%) 

LRHPV only 

 n=3 cases 

M (3) 

F (0) 

68 Tongue (1); FOM (2) WD (2); MD (1) 3/3  (100%) 

HRHPV/LRHPV 

 n=2 cases 

M (2)/ 

F (0) 

66 Tongue (1); FOM (1) WD (1); MD (1) 1/2 (50%) 

 

HPV-negative 

 n=97 cases (89%) 

M (74)/ 

F (23) 

 

61 Tongue (19); FOM (38); oral mucosa, NOS 

(15); retromolar area (9); hard palate (7); 

alveolar ridge (4); gingiva (3); vestibular fornix 

(2)    

WD (50); MD (44); PD (2) 

 

20/97 (20%) 

 

OPSCC (n=126) Gender (n) Mean age (y) Location (n) Histopathologic grading (n) p16
 INK4a

 positive  

HPV-positive 

 n= 32 cases (25%) 

M (25)/ 

F (7) 

60 Palatine  tonsil (13); oropharynx NOS (7); BOT 

(6); uvula (1); soft palate (1);  tonsillar pillar (3) 

NK (15);  H (11); K (6) 29/32  (90%) 

WS-HPV only 

 n=4 cases 

M (4)/ 

F (0) 

61 Palatine  tonsil (2); BOT (1);  oropharynx NOS 

(1) 

K (3); NK (1)  4/4 (100%) 

 

HRHPV only 

 n=19 cases 

M (15)/ 

F(4) 

57 Palatine  tonsil (8); oropharynx NOS (5); BOT 

(3); uvula (1);  tonsillar pillar (1) 

NK (11); H (6); K (2) 17/19 (89%) 

 

LRHPV only 

 n=6 cases  

M (4)/ 

F (2) 

62 Palatine  tonsil (2);  tonsillar pillar (2); BOT(1); 

soft palate (1) 

H (5); NK (1) 5/6 (83%) 

 

HRHPV/LRHPV  

 n=3 cases 

M (2)/ 

F (1) 

67 Palatine  tonsil (1); BOT (1);  oropharynx NOS 

(1) 

NK (2); K (1) 3/3  (100%) 

HPV-negative 

 n=94 cases (75%) 

M (83)/ 

F (11) 

59 Palatine  tonsil (21); BOT (20); oropharynx NOS 

(18); uvula (1); soft palate (14); uvula (7);  

tonsillar pillar (6) 

K (91); NK (2); H (1)  

 

58/94  (62%) 
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WS HPV, Wide-spectrum human papillomavirus; HRHPV, High-risk human papillomavirus; LRHPV, Low-risk human papillomavirus; HRHPV/LRHPV, high-risk and low-risk human papillomavirus (co-infection); 
FOM, floor of the mouth; BOT, base of the tongue; WD, well differentiated; MD, moderately differentiated; PD, poorly differentiated; K, keratinizing; H, hybrid; NK, nonkeratinizing. 
M, Male; F, Female; Y, years 
All HRHPV, LRHPV and HRHPV/LRHPV cases were also positive for wide-spectrum (WS)-HPV probe. 
 
Histopathological grading for all OSCC cases: WD (53%), MD (45%), PD (2%). 
Histopathological grading for all OPSCC cases: K (77%), NK (13%), H (10%) 
HPV-positive patients, mean age, OSCC vs OPSCC (p=0.147) 
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Table 04. Density of dendritic cell subsets in oral cavity (OSCC) and oropharyngeal 

(OPSCC) squamous cell carcinoma patients. 

Dendritic cell subtype  OSCC (MSC ± DM) OPSCC (MSC ± DM) P-value 

S100 3.54 ± 3.50 6.97 ± 5.01 <0.0001 

CD1a 3.13 ± 3.82 4.23 ± 3.62 0.040 

CD207 2.06 ± 2.34 3.71± 3.44 <0.0001 

FXIIIa 2.28 ± 3.17 1.60 ± 2.57 0.071 

CD209 3.87 ± 5.75 1.63 ±2.62 <0.0001 

CD83 0.87 ± 1.35 1.12 ± 1.19 0.123 

CD208 0.13 ± 0.28 0.23 ± 0.47 0.037 

CD123 1.54 ± 2.13 1.37 ± 1.47 0.496 

CD303 0.12 ± 0.32 0.14 ± 0.26 0.592 

Legend. MSC: measure of central tendency (mean); DM: dispersion measure (standard deviation).  

 

 

 

Table 05. Density of dendritic cell subsets, in correlation with human papillomavirus 

(HPV) status, in oral cavity squamous cell carcinoma patients.   

Dendritic cell 

subtype  

HPV-positive group 

(MSC ± DM) 

HPV-negative 

group (MSC ± DM) 

P-value  

S100 4.19 ± 3.23 2.75 ± 3.38 0.1648* 

CD1a 2.05 ± 2.00 0.8 ± 4.20  0.2300** 

CD207 2.05 ± 2.70 0.7 ± 2.2 0.2319** 

FXIIIa 0.95 ± 4.30 0.00 ± 4.20 0.3071** 

CD209 1.10 ± 5.70 0.00 ± 8.20 0.9691** 

CD83 1.15 ± 1.01 0.82 ± 1.37 0.4323* 

CD208 0.00 ± 0.62 0.00 ± 0.00 0.2357** 

CD123 0.92 ± 0.75 0.57 ± 0.90 0.2154* 

CD303 0.00 ± 0.67 0.00 ± 0.00 0.1896** 

Legend. MSC: measure of central tendency (mean or median); DM: dispersion measure 

(standard deviation or interquartile deviation); *: Student’s T test; **: Mann-Whitney test.  
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Table 06. Density of dendritic cell subsets, in correlation with human papillomavirus 

(HPV) status, in oropharyngeal squamous cell carcinoma patients.   

Dendritic cell 

subtype  

HPV-positive 

group  (MSC ± 

DM) 

HPV-negative 

group  (MSC ± 

DM) 

P-value 

S100 6.78 ± 4.21 5.63 ± 5.55 0.226* 

CD1a 5.62 ± 4.68 3.59 ± 3.31  0.020* 

CD207 4.80 ± 4.39 2.74 ± 3.24  0.018* 

FXIIIa 1.88 ± 3.00 1.64 ± 2.73 0.680* 

CD209 0.00 ± 2.72 0.00 ± 3.27 0.890** 

CD83 1.58 ± 1.52 0.97 ± 1.02 0.740* 

CD208 0.10 ± 0.67 0.00 ± 0.17 0.078** 

CD123 1.30 ± 1.95 0.95 ± 2.17 0.257** 

CD303 0.00 ± 0.42 0.00 ± 0.27 0.221** 

Legend. MSC: measure of central tendency (mean or median); DM: dispersion measure 

(standard deviation or interquartile deviation); *: Student’s T test; **: Mann-Whitney 

test.  

 

 

Table 07. Density of dendritic cell subsets in human papillomavirus (HPV)-associated 

oral cavity (OSCC) and oropharyngeal (OPSCC) squamous cell carcinoma patients.  

Dendritic cell 

subtypes  

HPV-associated 

OSCC (MSC ± DM) 

HPV-associated 

OPSCC (MSC ± DM) 

P-value 

S100 4.19 ± 3.23 6.78 ± 4.21 0.061* 

CD1a 2.05 ± 2.00 5.35 ± 5.30  0.077** 

CD207 2.29 ± 2.09 4.80 ± 3.39 0.014* 

FXIIIa 0.95 ± 4.3  0.05 ± 2.67 0.235** 

CD209 1.10 ± 5.70 0.00 ± 2.72 0.240** 

CD83 1.15 ± 1.10 1.58 ± 1.52 0.376* 

CD208 0.00 ± 0.62 0.10 ± 0.67 0.853** 

CD123 0.91 ± 0.75 1.62 ± 1.52 0.046* 

CD303 0.00 ± 0.67 0.00 ± 0.42 0.843** 

Legend. MSC: measure of central tendency (mean or median); DM: dispersion measure (standard 

deviation or interquartile deviation); *: T-student’s test; **: Mann-Whitney test.  
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ABSTRACT 

 

BACKGROUND: The interactions between high-risk (HRHPV) and low-risk (LRHPV) 

human papillomavirus (HPV), as well as its frequency and prognostic impact, in 

oropharyngeal (OPSCC) and oral (OSCC) squamous cell carcinoma are unknown. 

 

METHODS: Through in situ hybridization (using HPV probes) and 

immunohistochemistry (using p16INK4a, Cyclin D1 and Ki-67 markers), 126 OPSCCs 

and 109 OSCCs were assessed.  

 

RESULTS: OPSCC (25%) than OSCC (11%) showed significant HPV association. In 

OPSCC and OSCC, 19 and 7 were HRHPV only, 6 and 3 LRHPV only, and 3 and 2 

HRHPV/LRHPV, respectively. HPV-positive than HPV-negative tumors showed 

significantly higher proliferative index. HRHPV- and LRHPV-associated OSCC 

showed higher overall survival rate, followed by HRHPV- and LRHPV-associated 

OPSCC and HPV-unassociated tumors, and lastly by HRHPV/LRHPV-associated 

cases. 

 

CONCLUSION: LRHPV- and HRHPV/LRHPV-associated cases can be detected in 

OSCC and OPSCC, with apparent impact on survival. Further studies are necessary 

to better understand the clinicopathological behavior of these tumor subgroups.  
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Introduction 

 The head and neck squamous cell carcinoma (HNSCC) is the eighth most 

common malignancy worldwide, with 834.000 new cases diagnosed in 2018. About 

40%, 25% and 15% of head and neck cancers occur in the oral cavity, larynx, and 

pharynx, respectively.1 Squamous cell carcinoma (SCC) is the most common 

malignancy (95%) in the oral cavity (OSCC), often affecting elderly patients in 

association with alcohol and tobacco consumption.2,3 HPV-associated OSCC occurs 

between   10% to 25% of the cases, being relatively homogeneous across studies, 

with HPV16 being the most common subtype detected.1,4,5 Differently, the 

oropharyngeal squamous cell carcinoma (OPSCC) shows overall a high frequency of 

HPV association (up to 70% to 80%), with HPV16 being the most prevalent 

genotype.6-9  Initial studies have reported the HPV-associated OPSCC as often in 

nondrinker, nonsmoker young patients, usually with a better survival prognosis when 

compared with HPV-unassociated OPSCC. However, further studies have showed 

that OPSCC shows variable clinicopathological features, including HPV prevalence, 

according to the assessed geographical region.6,8,9,10-16 

Noteworthy, different from Central and South America (14.9%), North America 

(54.7%), Asia (45%), Oceania (42.1%) and Europe (36.2%) show high prevalence of 

HPV-associated OPSCC, being the HPV16 subtype often detected.11 Data from 

Brazil show that HPV-associated OPSCC vary between 5.6% to 25.6%,6,7,10 being 

similar to Cuba (15.4%), Thailand (14.5%) and Poland (10.7%).7,10,11,17-21 In contrast, 

Sweden (85%), New Zeland (78%), Canada (77.9%), Norway (77%), USA (65.2%), 

and Denmark (62%) show a high prevalence of HPV-associated OPSCC,8,10-15 

whereas Germany (34.4%) shows intermediate rate.22 In these studies, the high-risk 

HPV (HRHPV; HPV16 and HPV18 subtypes) was commonly assessed; however, the 

low-risk HPV (LRHPV) profile, as well as its prognostic impact and possible 

interactions with HRHPV5,23 are poorly understood. 

In this concern, being unknown for OSCC and OPSCC, some studies 

assessing cervical cancer and premalignant lesions have shown that HPV co-

infection can be associated with a lower rate of developing cervical cancer, probably 

due to antagonistic role between HRHPV and LRHPV genotypes,24-27 while others 

show that HPV co-infection increase cervical cancer risk,28-30 as well as highlight its 

association with low response and survival rate of patients under radiotherapy.31 

Moreover, these latter emphasize that Since cervical cancer is often associated with 
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multiple HPV genotype infection, the co-infection is considered a risk factor, which 

probably drives carcinogenesis.32 Accordingly, the identification of cancer-associated 

HRHPV and LRHPV genotypes is crucial, especially from a preventive standpoint, as 

HPV vaccine appears to be very effective.24-32  

Such as above commented, and considering that the LRHPV profile in OSCC 

and OPSCC needs to be better clarified, which could have a prognostic impact 

and/or identify a clinicopathological profile, the aim of the current study was to assess 

the LRHPV and HRHPV profile, in close correlation com p16INK4a expression and cell 

proliferation index, in a large series of OSCC and OPSCC cases in a Brazilian 

population. 

 

Material and Methods 

Patients and samples 

 Formalin-fixed, paraffin-embedded tissue blocks from surgical specimens of 

126 OPSCCs and 109 OSCCs were obtained from the Laboratory of Anatomical 

Pathology, Ribeirão Preto Medical School, University of São Paulo (FMRP/USP). A 

retrospective study was conducted, the clinical data for all cases were obtained from 

medical records, including the age, gender, ethnicity, clinical stage, TNM, smoking 

and alcohol consumption status, follow-up duration, outcome and survival status. 

 This study was approved by the Human Research Ethics Committee from 

Ribeirão Preto Medical School, University of São Paulo (FMRP/USP) CAAE: 

#99417018.4.0000.5440. 

Histopathological evaluation 

 The histopathological classification on H&E slides of all cases was established 

according to the criteria proposed by World Health Organization (WHO, 2017) of 

head and neck tumors.33 

 The OPSCC cases were histologically classified as keratinizing (K) or 

nonkeratinizing (NK). The cases presenting focal areas of squamous 

maturation/keratinization (>10%) were classified as hybrid (H).21,27 The OSCC cases 

were classified as well (WD), moderately (MD) and poorly (PD) differentiated.33 

Construction of Tissue Microarray (TMA) 

 After morphological review of all the cases, a more representative area of the 

tumor was selected and later marked. The slides were placed on the original paraffin 

tissue block to determine the corresponding area to be used in the TMA construction. 
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The TMA blocks were constructed using a manual tissue matrix (Sakura Co., Tokyo, 

Japan), each containing cylindrical cores (2.0-mm diameter each).334,35 Except 

p16INK4a, all antibodies () and probes were assessed on TMA slides. A conclusive 

result was obtained, if there was no difference between duplicate TMAs. 

Immunohistochemical (IHC) technique 

 TMA blocks were cut to a thickness of three-μm, which were placed on slides 

properly coated with organosilane (Sigma-Aldrich, St Louis, MO, USA). The slides 

were submitted to the IHC technique by using the streptavidin-biotin-peroxidase 

method (K0690; Universal, Dako LSAB®+ Kit, Peroxidase, Carpinteria, CA, USA) to 

evaluate individual primary antibodies, according to the manufacturer’s protocol. 

Negative control specimens included replacing the primary antibody with isotype-

specific serum. The primary antibodies used in the present study were: p16INK4a 

(clone EPR14, dilution 1:2000, Abcam, Cambridge, MA, USA), cyclin D1 (clone 

P2D11F11, dilution 1:100, Leica Biosystems, Newcastle, UK) and Ki-67 (clone SP6, 

dilution 1:500, Abcam, Cambridge, MA, USA).  

In situ hybridization (ISH) for HPV and Epstein-Barr virus (EBV)  

 To determine HPV or EBV infection, all cases were assessed by ISH. Epstein–

Barr encoding region (EBER) ISH, was performed with fluorescein isothiocyanate 

(FITC)-conjugated EBER1/2 PNA-probes (DAKO, code Y5200). Signal amplification 

was developed with anti-FITC alkaline phosphatase-conjugated antibody and 4-

nitroblue tetrazolium chloride/5-bromo-4-chloro-3-indolyl phosphate substrate 

combined with levamisole (DAKO, code K 5201). In situ HPV DNA detection was 

performed with biotinylated probes Y1404 Wide Spectrum (WS) including HPV 

genotypes 6, 11, 16, 18, 31, 33, 35, 39, 45, 51 and 52; Y1411 HPV types 6/11 DNA 

Probe Mix; and Y1443 GenPoint HPV, biotinylated DNA Probe targeting sequences 

of “high-risk” HPV genotypes 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59 and 68. 

Signal amplification was developed with K620 (GenPoint, Dako, Carpinteria, CA, 

USA).  

Scanning of the TMA slides  

The slides were scanned using the programs Pannoramic Midi Digital Slide 

Scanner (3DHISTECH Ltd., Budapest, Hungary), Pannoramic MIDI Scanners 

(3DHISTECH Ltd., Budapest, Hungary).  

Scoring 
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 Two expert pathologists (A.R.S and J.E.L) evaluated all TMA slides, in cases 

of disagreement, a consensus classification was determined. For p16INK4a antibody, 

nuclear and cytoplasmic positive immunostaining patterns, was scored as positive 

(>70%) or negative/equivocal (<70%).36 For Ki-67 and Cyclin D1 antibodies, the 

slides were first evaluated at ×100 magnification, after this, five areas with higher 

immunoexpression were selected and registered in a microscopic field at ×400 

magnification, through an optical microscope (Leica DM500) adapted to a high‐

resolution camera (Leica IC50). All positive and negative cells in the captured images 

were quantified, and a percentage per cylinder was determined, using Image J 

software (National Institutes of Health, Bethesda, MD). For EBER ISH, samples were 

scored as positive reaction if a purple color in the tumor nuclei was observed.  For 

HPV ISH, the presence of dark/brown punctate (integrated) or diffuse (epissomal) 

nuclear signals in the tumor nuclei were interpreted as positive reaction.37  

Statistical analysis 

Statistical analysis was performed using the IBM SPSS 20.0 software.   The 

Kolmogorov-Smirnov test to check the data normality and the Levene test to check 

the data homoscedasticity were used. Moreover, the Student´s T test, G test and the 

chi-square test were applied when indicated. Kaplan-Meir test in association with log-

rank, as well as univariate and multivariate Cox regression, for survival analysis were 

performed.  

 

RESULTS 

 The clinicopathological features are shown in the Table 1. The Tables 2 and 3 

show the survival characteristics. The Table 4 shows the specific anatomical location, 

histopathological grading (HG), HPV profile and IHC findings. The Table 5 shows the 

clinicopathological features of the patients with LRHPV and HRHPV/LRHPV profile. 

  Without differences regarding age (mean, 60 years) and gender (male: female 

ratio 4-5:1), alcohol and tobacco consumption were significantly more frequent in 

OPSCC than OSCC. Considering the TNM staging, T stage was similar, whereas N0-

N1 and N2-N3 was more frequent in OSCC and OPSCC, respectively. Metastasis 

was significantly higher in OPSCC than OSCC (p<0.05), whereas recurrence was 

more often observed in OSCC than OPSCC (p>0.05). HPV association and p16INK4a 

positivity were significantly higher in OPSCC than OSCC (p<0.05). There were no 

statistical differences when comparing the HPV subgroups.  Considering the cell 
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proliferation markers, the Ki-67 (p>0.05) and Cyclin D1 (p<0.05) expression was 

higher in OPSCC than OSCC (Table 1). By considering the survival characteristics of 

OSCC and OPSCC patients, in general, there were no statistical differences, mainly 

including the HPV status. However, only in OPSCC patients, radiotherapy was 

significantly correlated with a better survival (p=0.018), followed by chemotherapy 

(p=0.087), as well as alcohol (p=0.049) and tobacco (p=0.012) consumption (Tables 

2 and 3).   

 In the OSCC group, 12 (11%) cases (all male) were HPV positive. These 

patients (mean age, 47 years) were younger than HPV-negative patients (mean age, 

61 years) (p=0.0575). The most common locations were tongue and floor of the 

mouth (FOM), exhibiting similar HG. All but one HPV-positive case was p16INKa 

positive. Notably, p16INKa positivity was also detected in 20% of HPV-negative 

patients. The Ki‐67 (p<0.05) and Cyclin D1 (p<0.001) labeling index was significantly 

higher in HPV-positive than HPV-negative patients. Of 12 HPV-positive cases, 7 

were HRHPV-positive only, 3 LRHPV-positive only and 2 HRHPV/LRHPV-positive 

(co-infection). The HRHPV positive group (mean age, 53 years) was younger than 

LRHPV and HRHPV/LRHPV groups (mean age, 66 years) (p=0.167). In contrast, 

these latter showed a higher Ki-67 labeling index than the HRHPV patients.  The 

Cyclin D1 labeling index was variable, however higher in the LRHPV group (Table 4)   

 In the OPSCC group, 32 (25%) cases (male:female ratio 3.6:1) were HPV-

positive. Different from OSCC, the mean age of HPV-positive and HPV-negative 

patients was similar. The most common locations were palatine tonsil, base of the 

tongue (BOT) and oropharynx NOS. The HG between the HPV-positive (NK, 15; H, 

11; K, 6) and HPV-negative group (K, 91; NK, 2; H, 1) was opposite. p16INKa 

expression was observed in all but three HPV-positive cases, as well as in 62% of 

HPV-negative cases.  Similar with OSCC, the Ki‐67 and Cyclin D1 labeling index was 

significantly higher in HPV-positive than HPV-negative patients. Of 32 HPV-positive 

cases, 19 were HRHPV positive, 6 LRHPV positive, 3 HRHPV/LRHPV positive (co-

infection) and 4 were WS-HPV positive only. The HRHPV (mean age, 57 years) were 

younger than LRHPV and HRHPV/LRHPV (mean age, 64 years) and WS-HPV 

(mean age, 61 years) groups (p=0.087). In contrast, the HRHPV group showed a 

lower Ki-67 labeling index than all other HPV-positive groups.  The Cyclin D1 labeling 

index was variable, but higher in the LRHPV group (Table 4).   
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 The Table 5 shows the main clinicopathological features of HRHPV/LRHPV 

and LRHPV cases.  Different from HRHPV/LRHPV, it is evident the alcohol and 

tobacco consumption in LRHPV patients. Considering the HG, the WDSCC was 

predominant in the oral cavity, whereas the NKSCC for HRHPV/LRHPV and HSCC 

for LRHPV in the oropharynx. Overall without statistically significant differences, 

noteworthy, a low overall survival rate was observed in HRHPV/LRHPV-associated 

OSCC and OPSCC, when compared to other groups. Moreover, a similar overall 

survival rate comparing HRHPV and LRHPV cases within each OSCC and OPSCC 

was observed. The overall survival rate in HPV-unassociated OSCC and OPSCC 

patients was similar, and comparable with HRHPV- and LRHPV-associated OPSCC 

patients.  

 

 

DISCUSSION 

In the current study, OPSCC (25%) than OSCC (11%) showed significant HPV 

association. Considering only specific oncogenic genotype, OPSCC (15%) than 

OSCC (6%) showed significant association with HRHPV. Moreover, we show for the 

first time, that LRHPV- and HRHPV/LRHPV-associated cases can be detected when 

assessing OSCC and OPSCC, with apparent impact on survival. Noteworthy, we 

have observed that HRHPV- and LRHPV-associated OSCC showed a higher overall 

survival rate, followed by HRHPV- and LRHPV-associated OPSCC and HPV-

unassociated tumors, and lastly by HRHPV/LRHPV-associated cases in both 

neoplasms.  

While the HPV prevalence in OSCC appears to be uniform across most 

studies worldwide,1,4,20 for OPSCC is variable, with clinicopathological differences, 

depending on the geographical region assessed. Thus, different from initial studies, 

HPV-associated OPSCC can also be prevalent in smoker, drinker older patients, with 

HPV association varying between 10% to 80%. In most studies, the HPV16 is more 

prevalent when compared with other HRHPV genotype.7-22 Notably, the LRHPV 

profile, as well as its prognostic impact and possible interactions with HRHPV, are 

poorly understood in OSCC and OPSCC. In this context, there are only two 

studies,5,23 which superficially assess LRHPV genotypes in OSCC. 

The HPV co-infection with multiple genotypes probably promotes the 

progression of cervical cancer and premalignant lesions.30 Co-infection among HPV 
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genotypes is common in males and females, but their clinical significance still 

remains controversial, and the epidemiology of HPV genotype combinations is 

unknown. In fact, while some studies have shown that HPV co-infection (among 

HRHPV genotypes, followed by HRHPV and LRHPV genotypes) increases cervical 

cancer risk28-30 and its association with a low survival rate in cervical cancer 

patients,31 other studies have shown that HPV co-infection can be associated with a 

lower rate of developing cervical cancer, probably due to antagonistic role between 

HRHPV and LRHPV genotypes.24-27 Our results show that HPV co-infection, 

considering the positive expression of both HRHPV and LRHPV probes, in OSCC 

and OPSCC, is associated with low survival rate, similar com previous findings.28-31 

However, different from studies evaluating samples of cervical cancer and 

premalignant lesions, in the current study we have used HPV probes by ISH; 

therefore, the exact typification of the individual HPV genotypes was not possible. 

Moreover, similar with HPV-associated genital carcinoma, further studies focusing 

OSCC and OPSCC cases should be carried out to determine the prevalence and 

prognostic impact of the interaction between HRHPV and LRHPV genotypes. 

Another issue that needs to be clarified is the similar overall survival rate 

observed in the current HRHPV and LRHPV cases, in both neoplasms. These 

findings are unusual, due to the recognized oncogenic potential of these genotypes 

and its differences on survival rates 26,30; however, considering the few cases 

detected in this series, it encourages future studies to assess its true prognostic 

impact, including those regions where the prevalence of HPV-associated OPSCC is 

considered high. Nevertheless, from our results, the high expression of Cyclin D1 

observed in LRHPV-associated OSCC and OPSCC cases, when compared with 

other HPV-associated groups, could indicate interactions of this HPV genotype on 

the mechanisms of cell proliferation, being possible to partially explain these findings. 

Other finding relevant was that HPV-associated OPSCC and HPV-

unassociated neoplasms, showed similar overall survival; however, it was lower that 

HPV-associated OSCC, in the current series. Considering that N2-N3 status and 

metastasis were more frequently observed in OPSCC and OSCC, which can to 

explain at least in part these findings, other clinicopathological variables, such as 

shown in the Tables 1-3, including specific anatomical locations, surgical techniques 

and adjuvant therapies, should also be considered. Moreover, recent findings in a 
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Brazilian population have evidenced that the HPV influence on survival of OPSCC 

patients is not clarified, being necessary other studies on this topic.10  

 By considering the HG, in the OSCC the WDSCC and MDSCC exhibited a 

similar proportion, with very few PDSCC cases detected. In the OPSCC, the HG was 

dependent of the HPV status. Thus, in the HPV-associated OPSCC, the NKSCC was 

predominant, followed by HSCC and KSCC, whereas in the HPV-unassociated 

OPSCC, the most cases were KSCC. Moreover, almost all these NKSCC and HSCC 

cases in both neoplasms were positive for p16INK4a. However, it is evident the 

notorious difference when considered the prevalence of NKSCC in OPSCC series. 

Thus, while in the current series was 13% (17/126), other studies report 55%38 and 

80%9. This could explain the low HPV prevalence in our OPSCC series, because 

strictly defined NKSCC in oropharynx essentially implies positivity for 

both p16INK4a and HPV.30  

 In summary, beyond the typical HRHPV-associated cases, our results show 

that LRHPV- and HRHPV/LRHPV-associated cases can be detected in OSCC and 

OPSCC, with an apparent impact on survival. The pathogenic mechanisms of 

multiple HPV infection, however, still remain uncertain. Further studies are needed to 

better understand the clinicopathological behavior and prognostic impact of these 

tumor subgroups.  

 

 

Figures: 

 

Figure 1: Histopathological grading of oral cavity squamous cell carcinoma: (A) well 

differentiated; (B) moderately differentiated and (C) poorly differentiated. 

Histopathological grading oropharyngeal squamous cell carcinoma: (D) keratinizing 

(E) nonkeratinizing with maturation (hybrid); (F) nonkeratinizing (hematoxylin and 

eosin stain, original magnification x200). 

 

Figure 2: I In situ hybridization analysis showing nuclear punctate signal pattern in 

wide-spectrum (WS) human papillomavirus (HPV) (A); high-risk HPV (B); low-risk 

HPV (C); Co-infection cases were considered when they were positive for HRHPV 

and LRHPV (including WSHPV), as illustrated in the figures D-F.  Immunopositivity 

for p16INK4a was considered for cases with > 70% of immunostaining (G).  The cell 
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proliferation markers were Cyclin D1 (H) and Ki-67 (I), which showed high expression 

in HPV-associated neoplasms. 
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Figure 1: Histopathological grading of oral cavity squamous cell carcinoma: (A) well differentiated; (B) moderately differentiated and 

(C) poorly differentiated. Histopathological grading oropharyngeal squamous cell carcinoma: (D) keratinizing (E) nonkeratinizing 

with maturation (hybrid); (F) nonkeratinizing (hematoxylin and eosin stain, original magnification x200). 
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Figure 2: In situ hybridization analysis showing nuclear punctate signal pattern in wide-spectrum (WS) human papillomavirus (HPV) 

(A); high-risk HPV (B); low-risk HPV (C); Co-infection cases were considered when they were positive for HRHPV and LRHPV 

(including WSHPV), as illustrated in the figures D-F.  Immunopositivity for p16INK4a was considered for cases with > 70% of 

immunostaining (G).  The cell proliferation markers were Cyclin D1 (H) and Ki-67 (I), which showed high expression in HPV-

associated neoplasms. 
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Table 1. Characteristics of the Brazilian population affected with squamous cell carcinoma 

Characteristics Oropharynx Oral cavity P 

Number of cases 123 109  
Age 59.06 ± 9.31 61.22 ± 12.87 

0.147* 
Sex   

Female 20 (15.87%) 23 (21.10%) 
0.3873** 

Male 106 (84.13%) 86 (78.90%) 
Tabaco    

Yes 95 (82.60%) 60 (56.60%) 
<0.0001** 

No 20 (17.40%) 46 (43.40%) 
Alcohol    

Yes 97 (82.90%) 60 (56.60%) 
<0.0001** 

No 20 (17.10%) 46 (43.40%) 
T-Classification    

T1 15 (15%) 12 (13.33%) 

0.2931** 
T2 15 (15%) 11 (12.22%) 
T3 50 (50%) 38 (42.22%) 
T4 20 (20%) 29 (32.22%) 

N-Classification    
N0 23 (23.46%) 32 (36.36%) 

0.0044** (only for  N1 
and N2) 

N1 16 (16.33%) 26 (29.54%) 
N2 46 (46.94%) 25 (28.40%) 
N3 13 (13.26%) 5 (5.68%) 

Staging    
I 5 (4.90%) 11 (12.5%) 

0.0002*** (only for  II 
and IVb) 

II 5 (4.90%) 17 (19.31%) 
III 13 (12.74%) 10 (11.36%) 

IVa 52 (50.98%) 44 (50.00%) 
IVb 24 (23.52%) 6 (6.81%) 
IVc 3 (2.94%) 0 (0.00%) 

Radiotherapy    
Yes 96 (81.35%) 81 (75.70%) 

0.3837** 
No 22 (18.65%) 26 (24.30%) 

Chemotherapy    
Yes 72 (62.60% 61 (58.65%) 

0.6456** 
No 43 (37.40%) 43 (41.35%) 

Recurrence    
Yes 29 (33.72%) 38 (40.86%) 

0.4057** 
No 57 (66.28%) 55 (59.14%) 

Metastasis    
Yes 37 (41.57%) 23 (25%) 

0.0271** 
No 52 (58.43%) 69 (75%) 

HPV    
Negative 94 (75.00%) 97 (89.00% 

0.008** 
Positive 32 (25.00%) 12 (11.00%) 

Legends: * Statistic analyses were performed by student’s T test; ** Statistics analyses were 
performed by Chi square test, *** Statistics analyses were performed by G Test. 
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Table 1. Continued. 

Characteristics Oropharynx Oral cavity P 

HPV    
HRHPV 19 (67.85%) 7 (58.33%)  
LRHPV 6 (21.42%) 3 (25.00%) 0.9000*** 

HRHPV/LRHPV  3 (10.71%) 2 (16.66%)  
p16

INK4a 
   

Negative 24 (21.05%) 31 (34.44%) 
0.0476** 

Positive 90 (78.94%) 59 (65.55%) 
Ki-67   

0.2757** ≤10% 22(18.49%) 26 (26.54%) 
>10% 97 (81.51%) 73 (73.46%) 

  
Cyclin D1    

≤10% 100 (80.00%) 99 (90.82%) 
0.0330** 

>10% 25 (25.00%)          10 (9.18%) 

Legends: *   Statistic analyses were performed by student’s T test; ** Statistics analyses were 
performed by Chi square test, *** Statistics analyses were performed by G Test. 
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Table 2. Survival characteristics of the oral cavity squamous cell carcinoma patients.   

 Kaplan-Meier(Long-rank) Cox regression  

Characteristics HR (95% CI) P HR (95% CI) P  

Sex   
 

  
Female 1.667(0.970-2.363) 

0.678 0.908(0.478-1.725) 0.769 
 

Male 1.844(1.593-2.094)  
Tabaco      

Yes 1.840(1.528-2.152)  
1.127(0.669-1.899) 0.654 

 
No 1.645(1.344-1.947) 0.512  

Alcohol      
Yes 1.840(1.528-2.152) 

0.388 0.855(0.511-1.432) 0.551 
 

No 1.609(1.306-1912)  
T-Classification      

T1 2.750(0.730-4.770) 

0.119 

- -  
T2 1.529(1.213-1.845) 0.856(0.342-2.141) 0.739  
T3 1.667(1.013-2.320) 0.780(0.426-1.428) 0.421  
T4 1.815-1.510-2.119) 0.314(0.720-1.375) 0.124  

N-Classification      
N0 1.765(1.322-2.207)  - -  
N1 1.545(1.061-2.030) 0.646 0.769(0.350-1.692) 0.514  
N2 1.989(1.541-2.436)  1.276(0.353-4.609) 0.710  
N3 1.333(0.680-1.987)  0.889(0.425-1.860) 0.755  

Radiotherapy      
Yes 1.798(1.546-2.051) 

0.957 1.012(0.536-1.913) 0.970 
 

No 1.750(1.062-2.438)  
Chemotherapy      

Yes 1.782(1.478-2.087) 
0.652 1.085(0.649-1.814) 0.755 

 
No 1.833(1.413-2.253)  

Recurrence      
Yes 1.957(1.563-2.357) 

0.535 0.890(0.517-1.531) 0.673 
 

No 1.731(1.361-2.100)  
Staging      

I 2.333(0.000-4.947) 

0.815 

1.703(0.470-6.169) 0.418  
II 1.604(0.934-2.274) 1.674(0.377-7.442) 0.498  
III 1.600(0.816-2.384) 1.479(0.417-5.239) 0.544  

IVa 1.833(1.506-2.159) 1.570(0.297-8.295) 0.595  
IVb 1.667(1.013-2.320) - -  
IVc - -   

Metastasis      
Yes 1.647(1.354-1.941) 

0.341 1.209(0.679-2.151) 0.519 
 

No 1.913(1.548-2.277)  
 HPV      

Positive 2.600(1.271-3.929) 
0.095 1.719(0.667-4.432) 0.262 

 
Negative 1.745(1.460-2.030)  

HPV      
HRHPV 2.000(0.868-3.132)     
LRHPV 5.000(5.000-5.000) 0.333 - -  

HRHPV/LRHPV 2.000(2.000-2.000)     
p16

INK4a 
     

Positive 1.797(1.535-2.058) 
0.992 0.997(0.441-2.254) 0.994 

 
Negative 1.818(0.648-2.988)  

Ki-67      
≤10% 1.870(1.403-2.336) 

0.647 1.092(0.633-1.884) 0.752 
 

>10% 1.761(1.000-1.000)  
 Cyclin D1       

 >10% 1.795(1.520-2.071) 
0.919 

0.963 (0.349-
2.658) 

0.942 
 

 ≤10% 1.750(0.812-2.688)  
 HG      

WD  1.669(1.382-1.957) 

0.412 

0.790(0.476-1.311) 0.361  

MD  1.959(1.558-2.360) 0.765(0.104-5.6.6) 0.792  

PD  2.000(2.000-2.000) - -  

Legends. HR: hazard ratio; CI: confidence interval; HRHPV, High-risk human papillomavirus; LRHPV, Low-risk human 
papillomavirus; WD, well differentiated; MD, moderately differentiated; PD, poorly differentiated; HG, histopathological 
grading 
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Table 3. Survival characteristics of oropharyngeal squamous cell carcinoma patients.   

 Kaplan-Meier(Long-rank) Cox regression  

Characteristics HR (95% CI) P HR (95% CI) P  

Sex   
 

  
Female 1.714(1.154-2.274) 

0.579 1.155(0.525-2.540) 0.720 
 

Male 1.590(1.354-1.827)  
Tabaco      

Yes 1.753(1.507-1.999) 
0.012 1.897(0.948-3.797) 0.071 

 
No 1.091(0.913-1.269)  

Alcohol      
Yes 1.791(1.507-2.075) 

0.049 1.458(0.839-2.537) 0.181 
 

No 1.300(1.050-1.550)  
T-Classification      

T1 2.000(0.482-3.518) 

0.774 

- -  
T2 1.742(1.357-2.128) 0.676(0.201-2.275) 0.527  
T3 1.633(1.123-2.144) 0.870(0.393-1.926) 0.732  
T4 1.671(1.313-2.030) 0.979(0.386-2.482) 0.965  

N-Classification      
N0 2.019(1.414-2.625)  - -  
N1 2.250(1.699-2.801) 0.523 1.539(0.573-4.137) 0.393  
N2 1.614(1.208-2.020)  1.952(0.586-6.501) 0.276  
N3 1.333(0.920-1.747)  1.225(0.417-3.601 0.712  

Staging      
I 1.000(1.000-1.000)  - -  
II 2.000(2.000-2.000)  - -  
III 1.692(1.239-2.145) 0.282 0.623(0.132-2.934) 0.550  
Iva 1.821(1.433-2.209)  0.410(0.116-1.447) 0.166  
IVb 1.622(1.110-2.133)  0.510(0.140-1.854) 0.307  
IVc 1.000(1.000-1.000)  - -  

Radiotherapy      
Yes 1.749(1.497-2.000) 

0.018 1.715(0.903-3.257) 0.099 
 

No 1.154(0.950-1.358)  
Chemotherapy      

Yes 1.804(1.493-2.116) 
0.087 1.358(0.800-2.304) 0.257 

 
No 1.375(1.145-1.605)  

Recurrence      
Yes 1.666(1.324-2.009) 

0.361 0.833(0.453-1.531) 0.557 
 

No 1.450(1.072-1.829)  
Metastasis      

Yes 1.593(1.173-2.014) 
0.789 1.054(0.574-1.935) 0.865 

 
No 1.565(1.267-1.863)  

HPV      
Positive 1.613(1.293-1.933) 

0.825 1.042(0.584-1.860) 0.889 
 

Negative 1.559(1.324-1.794)  
HPV   0.941(0.259-3.421) 0.927  

HRHPV 1.611(1.177-2.044) 
0.721 

1.988(0.234-
16.896) 

0.983 
 

LRHPV 1.667(1.013-2.320)  
HRHPV/LRHPV 1.000(1.000-1.000)  - -  

p16
INK4a 

     
Positive 1.526(1.343-1.708) 

0.690 1.127(0.510-2.491) 0.768 
 

Negative 1.625(0.890-2.360)  
Ki-67      

≤10% 1.364(1.017-1.711) 
0.280 0.813(0.449-1.472) 0.494 

 
>10% 1.590(1.368-1.812)  

 Cyclin D1      
≤10% 1.593(1.369-1.816) 

0.939 1.016(0.549-1.882) 0.960 
 

>10% 1.673(1.106-2.239)  
HG      

K  1.624(1.397-1.851) 
0.741 

1.491(0.628-3.539) 0.365  
H  1.167(0.840-1.493) - -  

NK  1.719(1.009-2.429) 0.979(0.504-1.903) 0.951  

Legends. HR: hazard ratio; CI: confidence interval; HRHPV, High-risk human papillomavirus; LRHPV, Low-risk human 
papillomavirus; K, keratinizing; H, hybrid; NK, non-keratinizing; HG, histopathological grading 
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Table 4.  Clinicopathological features in correlation with human papillomavirus profile and immunohistochemical findings in oral cavity and oropharyngeal squamous cell carcinoma patients.  

OSCC (n=109) Gender (n) Mean age 

(y) 

Location (n) Histopathologic 

grading (n) 

p16
INK4a

 positive Proliferative index 

Ki-67 (%) Cyclin D1 (%) 

HPV-positive 

 n= 12 cases (11%) 

M (12)/ F (0) 

 

47  Tongue (5); FOM (4); retromolar area (2); 

gingiva (1)  

WD (7); MD (5) 11/12  (92%) 46  13  (4/12 cases negative 

[33%])  

HRHPV only 

 n=7 cases 

M (7)/ F (0) 53  Tongue (3); retromolar area (2); gingiva (1); 

FOM (1) 

WD (4); MD (3) 7/7  (100%) 27  12  (2/7 cases negative) 

LRHPV only 

 n=3 cases 

M (3)/ F (0) 68  Tongue (1); FOM (2) WD (2); MD (1) 3/3  (100%) 44  24  (1/3 case negative) 

HRHPV/LRHPV 

 n=2 cases 

M (2)/ F (0) 66  Tongue (1); FOM (1) WD (1); MD (1) 1/2 (50%) 

 

67  4  (1/2 case negative) 

HPV-negative 

 n=97 cases (89%) 

M (74)/ F (23) 

 

61  Tongue (19); FOM (38); oral mucosa, NOS 

(15); retromolar area (9); hard palate (7); 

alveolar ridge (4); gingiva (3); vestibular fornix 

(2)    

WD (50); MD (44); PD 

(2) 

 

20/97 (20%) 

 

30  3  (58/97 cases  [59%])  

OPSCC (n=126) Gender (n) Mean age 

(y) 

Location (n) Histopathologic 

grading (n) 

p16
 INK4a

 positive  Proliferative index 

Ki-67 (%) Cyclin D1 (%) 

HPV-positive 

 n= 32 cases (25%) 

M (25)// F (7) 60  Palatine  tonsil (13); oropharynx NOS (7); BOT 

(6); uvula (1); soft palate (1);  tonsillar pillar (3) 

NK (15);  H (11); K (6) 29/32  (90%) 56  10  (2/32 cases negative 

[6%])  

WS-HPV only 

 n=4 cases 

M (4)/ F (0) 61  Palatine  tonsil (2); BOT (1);  oropharynx NOS 

(1) 

K (3); NK (1)  4/4 (100%) 

 

55  9  (all cases positive) 

HRHPV only 

 n=19 cases 

M (15)/ F (4) 57  Palatine  tonsil (8); oropharynx NOS (5); BOT 

(3); uvula (1);  tonsillar pillar (1) 

NK (11); H (6); K (2) 17/19 (89%) 

 

42  0.5 (1/19 case negative) 

LRHPV only 

 n=6 cases  

M (4)/ F (2) 62  Palatine  tonsil (2);  tonsillar pillar (2); BOT(1); 

soft palate (1) 

H (5); NK (1) 5/6 (83%) 

 

59  16  (all cases positive) 

HRHPV/LRHPV  

 n=3 cases 

M (2)/ F (1) 67  Palatine  tonsil (1); BOT (1);  oropharynx NOS 

(1) 

NK (2); K (1) 3/3  (100%) 70  13  (1/3 case negative) 

HPV-negative 

 n=94 cases (75%) 

M (83)/ F (11) 59  Palatine  tonsil (21); BOT (20); oropharynx NOS 

(18); uvula (1); soft palate (14); uvula (7);  

tonsillar pillar (6) 

K (91); NK (2); H (1)  

 

58/94  (62%) 40  7  (23/94 cases negative 

[24%])  

WS HPV, Wide spectrum human papillomavirus; HRHPV, High-risk human papillomavirus; LRHPV, Low-risk human papillomavirus; FOM, floor of the mouth; BOT, base of the tongue; WD, well differentiated; 
MD, moderately differentiated; PD, poorly differentiated; K, keratinizing; H, hybrid; NK, non-keratinizing; M, Male; F, Female; Y, years 
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All HRHPV, LRHPV and HRHPV/LRHPV cases were also positive for wide-spectrum (WS)-HPV probe. 
 
Histopathological grading for all OSCC cases: WD (53%), MD (45%), PD (2%). 
Histopathological grading for all OPSCC cases: K (77%), NK (13%), H (10%) 
HPV-positive patients, mean age, OSCC vs OPSCC (p=0.147) 
For OSCC, HPV-positive vs HPV-negative: Ki-67 (p=0.0289) and Cyclin D1 (p=0.0002). 
For OPSCC, HPV-positive vs HPV-negative: Ki-67 (p=0.0338) and Cyclin D1 (p=0.0008). 
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Table 3. Clinicopathological details of high-risk/low-risk and low-risk human papillomavirus profile in the oral cavity and oropharyngeal squamous cell carcinoma patients. 

 

 

Oral cavity squamous cell carcinoma patients  

 

HRHPV/LRHPV 

Gender Age (y) Location Tobbaco 

smoking 

Alcohol 

consumption 

 Histopathological      

grading 

Clinical 

stage at 

diagnosis 

TNM Treatment Recurrence Metastasis Outcome Overall Survival 

(mo) (mean, 21) 

 

Case 1 M 69 Tongue no no  MD I T1N0M0 Surg  no no Alive 31  

Case 2 M 63 Tongue  yes yes  WD IVA T4N0M0 Surg, RTX, 

Chemo 

no yes DOD 12 

 

 

 

 

LRHPV only 

Gender Age (y) Location Tobbaco 

smoking 

Alcohol 

consumption 

 Histopathological 

grading  

Clinical 

stage at 

diagnosis 

TNM  Treatment Recurrence Metastasis Outcome Overall Survival 

(mo) (mean, 46) 

 

Case 1 M 66 Tongue no no  WD I T1N0M0 Surg yes no Alive 34  

Case 2 M 64 FOM yes yes  WD II T2N0M0 Surg, RTX, 

Chemo 

NS NS DOD 54  

Case 3 M 73 FOM yes yes  MD III T2N1M0 Surg, RTX no no Alive 50  

Oropharyngeal squamous cell carcinoma patients  

 

HRHPV/LRHPV 

Gender Age (y) Location Tobbaco 

smoking 

Alcohol 

consumption 

 Histopathological 

grading  

Clinical 

stage at 

diagnosis 

TNM Treatment Recurrence Metastasis Outcome Overall Survival 

(mo) (mean, 21) 

 

Case 1 M 66 BOT no no  NK NS NS Surg NR NR DOD  01 checar  

Case 2 M 85 Oropharynx NOS yes no  NK IVA TxN2M0 Surg, RTX no no Alive 28  

Case 3 F 50 Palatine tonsil yes yes  K IVA T4N2M0 Surg, RTX, 

Chemo 

yes yes Alive 36  

 

LRHPV 

Gender Age (y) Location Tobbaco 

smoking 

Alcohol 

consumption 

   

Histopathological 

grading  

Clinical 

stage at 

diagnosis 

TNM  Treatment Recurrence Metastasis Outcome Overall Survival 

(mo) (mean, 29) 

 

Case 1 F 69 Palatine tonsil yes yes  H  IVA T2N2M0 Surg, RTX, 

Chemo 

no yes Alive 104  

Case 2 M 75 Pillar tonsillar yes yes  H  IVB T4N3M0 Surg, RTX, 

Chemo 

no yes Alive 28  
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HRHPV, High-risk human papillomavirus; LRHPV, Low-risk human papillomavirus; M, Male; F, Female; Y, Year; DOD, dead of disease; SCC, Squamous cell carcinoma; FOM, floor of the mouth; BOT, base of 
the tongue; NOS, not otherwise specified; WDSCC, Well differentiated SCC; MDSCC, moderately differentiated SCC; NKSCC, Non-keratinizing SCC; Surg, Surgical resection, RTX, radiotherapy; Chemo, 
Chemotherapy; mo, Months; NS, not stated. 
 
Overall survival (mean, months): OSCC (HRHPV): 46.5; OPSCC (HRHPV): 28.9; OSCC (HPV-negative): 32.7; OPSCC(HPV-negative): 33.2 

 
 

 

 

  

Case 3 M 74 BOT no no  H  I T1 Surg no no DOD 02  

Case 4 F 58 Palatine tonsil yes yes  H  IVA TxN2M0 Surg, RTX, 

Chemo 

yes NS DOD 07  

Case 5 M 55 Pillar tonsillar yes yes  H   IVA T3N2M0 Surg, RTX, 

Chemo 

yes no DOD 08  

Case 6 M 58 Soft palate yes yes  NK  IVA T4N0M0 Surg, RTX, 

Chemo 

NS NS Alive 28  
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5 CONCLUSÃO 
 

Em resumo, além dos casos típicos associados ao ARHPV, nossos 

resultados mostram que os casos associados ao HPVBR e ao HPVAR/HPVBR (co-

infecção) podem ser detectados no CECO e CECOrof, com um aparente impacto na 

sobrevida. Os mecanismos patogênicos da infecção múltipla por HPV, no entanto, 

ainda permanecem incertos. Mais estudos são necessários para entender melhor o 

comportamento clínico-patológico e o impacto prognóstico desses subgrupos de 

tumores. 

Diferentemente do CECO, nossos resultados mostram predominância de 

imDCs, com perfil de ativação de células imunes, no CECorof. O estatus do HPV 

parece mostrar associação com a infiltração de DC em ambas as neoplasias, 

sugerindo respostas imunes antivirais no CECorof associado ao HPV. Estudos 

futuros com foco em aspectos moleculares para avaliar o status funcional dos 

subtipos das CDs, bem como seus mecanismos de ativação no microambiente 

tumoral, provavelmente oferecerão um maior entendimento das estratégias de 

imunoterapia no tratamento de pacientes com CECCP associado ao HPV e não 

associado ao HPV.  
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ANEXO A – Aprovação do comitê de ética em pesquisa (CEP) 
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