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Santos IS. Ausência de papilomavírus humano em tecido fresco de câncer da 

cavidade oral e da orofaringe em pacientes da região noroeste de São Paulo, 

Brasil. [dissertação]- Araçatuba: Faculdade de Odontologia da Universidade 

Estadual Paulista; 2017. 

RESUMO 

Evidências sugerem que o papilomavírus humano (HPV) está associado com um 

subgrupo de carcinomas de células escamosas da cabeça e pescoço (HNSCC). 

No entanto, a prevalência do HPV varia substancialmente dependendo do local 

anatômico e da região geográfica estudada. Aqui, nosso objetivo foi investigar a 

prevalência do HPV em amostras de tecido fresco de pacientes brasileiros com 

carcinoma de células escamosas (CEC) de boca e orofaringe combinando dois 

métodos confiáveis para a detecção do HPV. Foram recrutadas trinta e seis 

amostras de tecido fresco provenientes de CEC de boca (n= 27) e orofaringe (n= 

9) para análises. As características sociodemográficas, estilo de vida e 

clinicopatológicas foram coletadas através dos prontuários. O DNA do HPV foi 

detectado por dois métodos: reação em cadeia da polimerase (PCR) em tempo 

real através de ensaio qualitativo de presença ou ausência do HPV-16, e testado 

para 37 genótipos usando Linear Array. A amplificação do gene β -globina 

funcionou como controle interno positivo para a análise do DNA em todas as 

amostras. O DNA do HPV não foi detectado em nenhum dos casos de amostras 

de tecido de pacientes com CEC em ambos os métodos utilizados. A ausência 

do HPV observada em nosso estudo pode sugerir que este não é um fator de 

risco prevalente nos CECs de boca e orofaringe nesta região geográfica. Os 

fatores de risco clássicos para o desenvolvimento desses tumores parecem ser 

ainda a principal causa nessa população brasileira. Investigações detalhadas do 

estilo de vida com maior amostragem precisam ser melhor exploradas para 

compreensão da baixa prevalência encontrada. 

 

Palavras-Chave: Papillomaviridae, Neoplasias Orofaríngeas, Neoplasias de 

Cabeça e Pescoço, Neoplasias de boca. 



 
 

Santos IS. Absence of Human papillomavirus in fresh tissue of oral cavity and 

oropharynx cancer in patients from the northwest region of São Paulo, Brazil. 

[dissertation]- Araçatuba: UNESP- São Paulo State University; 2017. 

ABSTRACT 

Evidence suggests that human papillomavirus (HPV) is associated with a 

subgroup of squamous cell carcinomas of the head and neck (HNSCC). However, 

the prevalence of HPV varies substantially depending on the anatomical site and 

geographic region studied. Here, our goal was to investigate the prevalence of 

HPV in fresh tissue samples from Brazilian patients with squamous cell 

carcinoma (SCC) of the oral cavity and oropharynx by combining two reliable 

methods for the detection of the HPV DNA. We recruited thirty-six fresh tissue 

samples from SCC of the oral cavity (n= 27) and oropharynx (n= 9) for analysis. 

The sociodemographic, lifestyle and clinicopathological characteristics were 

obtained from individual medical records. HPV DNA was detected by two 

methods: real-time polymerase chain reaction (PCR) through the qualitative 

assay of presence or absence for HPV-16, and tested for 37 genotypes by the 

Roche Linear Array. Amplification of the β-globin gene functioned as a positive 

internal control for DNA analysis in all samples. HPV DNA was detected in none 

of the tissue samples from patients with SCC in both methods. The absence of 

HPV observed in our study may suggest that this is not a prevalent risk factor in 

SCC of the oral cavity and oropharynx in this geographical region. The classic 

risk factors for the development of these tumors seem to be still the main cause 

in this Brazilian population. Detailed investigations of lifestyle with larger sample 

needs to be better explored to understand the low prevalence found. 

 

 

Keywords: Papillomaviridae, Oropharyngeal neoplasms, Head and neck 

neoplasms, Mouth neoplasms. 
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Figure 1. The algorithm used for the detection of HPV status of 36 

OSCC and OPSCC patients indicating results according to 

real-time PCR and Linear array. 
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Figure 2. Qualitative real-time PCR results for HPV-16 detection in 

fresh tissue samples from patients with OSCC and 

OPSCC evidencing a SiHa cells line sample was used as 

a positive control (red), samples with absence of viral DNA 

(green), the positive internal control (IPC) for each reaction 

(blue) and the three types of negative control (black). 
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Figure 3. Linear array genotyping test result for HPV in OPSCC 

(n=7), evidencing that the samples were negative for the 

presence of HPV (samples 13 to 19). All samples were 

positive for the β -globin gene (lower blue line). Positive 

control of HPV16 (sample 10: showing upper blue band) 

and negative control worked properly (sample 20). 
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Table 2. Distribution of patients according to anatomical tumor 

site. 
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Introduction 

1 Introduction* 

Head and neck squamous cell carcinoma (HNSCC) is a major public health 

problem. This group encompasses anatomical regions as the oral cavity, 

oropharynx, hypopharynx, nasopharynx and larynx [1]. It is the sixth most 

common malignant neoplasm worldwide, contributing to an annual incidence of 

approximately 600,000 and over 300,000 deaths per year. Countries such as 

India and Brazil are considered endemic [2].  In Brazil, head and neck cancer is 

among the ten most prevalent types of cancer [3]. The squamous cell carcinoma 

(SCC) is the most common histological type corresponding to 90% of cases [4]. 

The most well-established and strongly associated risk factors in the 

development of HNSCC include tobacco and alcohol consumption, which can act 

in synergy potentializing its effects [1]. In recent decades, evidence has shown 

that HNSCC associated with tobacco use is declining in developed countries due 

to factors related to increased information regarding smoking-related risks and 

focus on prevention programs to reduce this habit [1,4]. In contrast, a subgroup 

of HNSCC had an alarming increase reported by many studies worldwide and 

these were attributed to human papillomavirus (HPV) infection. This tendency is 

observed mainly in the economically more developed countries, being considered 

by some authors, such an epidemic [5-10].  

HPV is a double-stranded DNA epitheliotropic virus, and more than 200 

genotypes have been already identified [1,8,9]. The virus can be classified as low 

risk, which are responsible for benign lesions, and high-risk HPV genotypes, 

related to some types of malignant tumors [1,4,7,8]. 

* Standards of the journal PLOS ONE 
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HPV exposure is highly common, occurring through orogenital contact or 

other sexual behavior, being recognized as a sexually transmitted infection (STI) 

[11,12]. The immune system eliminates the infection, however, exposure to a 

subtype of high-risk HPV can lead to a persistent infection which might 

predispose the infected subjects to malignant neoplasms.  The play a causal role 

of HPV in the head neck carcinogenesis has been subject of exhausting 

investigations [4-10].  However, molecular evidence provide support for a causal 

role of high-risk HPV infection in the carcinogenesis of head and neck tumors 

through the inactivation of tumor suppressor proteins p53 and retinoblastoma 

(pRb) by overexpression of two the viral oncogenes E6 and E7, respectively [11-

18]. This results in cell cycle dysregulation and consequently, the immortalization 

and transformation of host cells [11,17]. About fifteen high-risk HPV genotypes 

can lead to cancer, but the HPV-16 is by far the most prevalent regardless of the 

anatomical site of disease [9-14]. 

The HPV is now established as a causal factor for cancer of the cervix, 

anus, vulva, penis and head and neck, especially squamous cell carcinomas of 

the oropharynx (OPSCC) [11-14]. Although HPV has a proven association with 

OPSCC, other studies have demonstrated the presence of the virus in squamous 

cell carcinoma of the oral cavity (OSCC), but this relationship remains 

controversial [9,14]. HPV-positive HNSCC represents a distinct molecular, 

clinical and epidemiologic entity compared to HPV-negative HNSCC. [19]. 

Studies have reported that patients with true HPV-positive HNSCC are strongly 

associated to a significantly superior outcome, reflecting a better prognosis and 

longer survival, regardless of the therapy performed [7,10,20]. Therefore, more 

accurate virus detection methods become essential due to diagnostic relevance 
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of identifying HPV in the HNSCC [2,8,15,17,20]. However, strategies for detecting 

viral involvement in tumors differ not only in their designs but in the detection 

targets and in the types of biological materials used [17,21,22]. Consequently, 

this implies different rates of HPV prevalence in HNSCC. 

In a recent study evaluating the HPV prevalence in HNSCC with over than 

3.000 tumors tested for HPV-16 with E6 mRNA and p16INK4a, the authors reported 

that nearly 22% of OPSCC could be attributed to HPV infection, whereas fewer 

than 5% of oral cavity and laryngeal cancers were HPV-positive [23]. A systematic 

review and meta-analysis on the global prevalence showed that the prevalence 

of HPV in OSCC was 24.2% on average, compared with 45.8% in the oropharynx 

[24]. For the OSCC group, HPV detection rates are even more variable, from 0-

100% [25]. Moreover, the rates of HPV-related HNSCC seem to be exposed to 

geographical variations. Highest rates are reported in Northern America, Asia, 

Europe while prevalence in the South America is generally lower [26]. 

Given this wide prevalence, studies regarding the HPV detection in 

HNSCC in Brazil are scarce and show widely heterogeneous rates between the 

regions. Therefore, the current report was designed to investigate the HPV 

prevalence in oral cavity and oropharynx SCC from of Brazilian patients. For this 

purpose, we used a protocol which includes real-time PCR for HPV-16 and linear 

array genotyping method.  
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