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ABSTRACT
Background: Oral cancer is the sixth most common cancer and is associated with a mortality rate of up to 50%. This global 

burden has a diverse aetiology, which included smoking, tobacco, alcohol, betel-quid, human papillomavirus (HPV), and ultravi-
olet radiations. Worldwide, the prevalence of HPV infection in oral cavity cancer is 3%. This has a significant role in the man-
agement of oral squamous cell carcinoma (OSCC) as HPV related oral cancers have shown better prognosis. The objective of 
this study was to investigate the prevalence of HPV 16 in OSCC and its association with socio-demographic features of Kelantan 
population.

Methods: Forty one tissue specimens were collected from the patients who were diagnosed with OSCC in Hospital Universiti 
Sains Malaysia from 2005-2015. Immunohistochemistry was performed using a p16 antibody to detect HPV 16. The cut-off value 
for p16 positivity staining was 70%. Two oral pathologists observed the interrater agreement of the p16 staining.

Results: Out of forty one tissue specimens of oral squamous cell carcinoma examined, 4 (10%) were found to be human pap-
illomavirus 16 positive with very strong agreement between the observers (κ = 0.84). No significant association was found 
between the HPV 16 positivity and age, gender, smoking, betel quid, and alcohol habit (P > 0.05).

Conclusion: Higher prevalence of human papillomavirus 16 was seen in OSCC affecting Kelantan population as compared to 
three percent global prevalence in oral cavity reported by World Health Organization. There was no association between the 
presence of HPV 16 to socio-demographic features.
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INTRODUCTION

Oral squamous cell carcinoma (OSCC) is the sixth most frequent 
malignant tumour (Ajila et al., 2015) with a mortality rate of 50% 
(Mehrotra and Yadav, 2006). Globally, these cancers account for around 
2 to 5% of total cancer cases with the highest prevalence being identi-
fied in Asia (Siddiqui et al., 2006; Shield et al., 2017). Although thera-
peutic strategies have been advanced recently, the overall survival rate 
same over the past few decades (Mehrotra and Yadav, 2006). Oral can-
cers have a multifactorial aetiology which includes smoking, tobacco 
use, alcohol consumption, pan, betel-nut, viral stimuli, and some genetic 
and epigenetic changes (Karim, F., 2018; Ali et al., 2017; Chaturvedi, 

2012; Vargas-Ferreira et al., 2012). 
The estimated incidence of new cases is 263,900 along with the 

increasing number of mortality 128,000 deaths from oral cavity cancer 
have been reported worldwide in 2008 (Jemal et al., 2011). The risks of 
oral cancer in many developing countries had increased mainly due to 
the habits of using betel quid chewing, tobacco and alcohol consump-
tion (Chaturvedi, 2012). It has been established in some recent studies a 
major causative role of the human papillomavirus (HPV) in OSCC 
(Jiang and Dong, 2017; Kerishnan et al., 2016; Vargas-Ferreira et al., 
2012). Human papillomavirus is a major concern and a public burden in 
a clinical setting all over the world. The sites frequently involved in 
HPV related cancers are tonsils and base of the tongue (Chaturvedi et 
al., 2008). Different methods have been used for the detection and geno-
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typing of HPV. Among those, the most common methods being used are 
the detection of viral DNA with polymerase chain reaction (PCR) fol-
lowed by In Situ Hybridization (ISH) and detection of p16 by immuno-
histochemistry (Mirghani et al., 2014).

In normal oral mucosa, the estimated prevalence of HPV ranges 
from 0.6% to 81% (D'Souza et al., 2009; Ragin et al., 2011). There are 
published data which shows the presence of HPV in the oral cavity. 
However, the prevalence of HPV in the oral cavity is less than oropha-
ryngeal cancer. According to a recent report published by World Health 
Organization (WHO) on the classification of head and neck tumours 
with HPV carcinogenesis, the figure estimated that 3% of OSCC related 
to HPV infection (Seethala and Stenman, 2017, Khaitir et al., 2019). 
Evaluation of HPV related to OSCC and the association between HPV 
positivity with socio-demographic characteristics which are probably 
important to recognize as it may be indicative of prognosis in patients 
with OSCC. 

Nevertheless, there is a possible dearth of information on the associ-
ation between these factors with HPV and the prognosis of OSCC in the 
Kelantan population. Therefore, in this study, we evaluated the HPV 
related to OSCC and studied the association between HPV positivity 
with socio-demographic characteristics which are probably important to 
recognize as it may be indicative of a poor prognosis in patients with 
OSCC.

MATERIALS  AND  METHODS

The sample size was calculated with the parameters mentioned 
below which were applied in the following formula; 

n = ( z )2 
p(1-p)

	 Δ
Where,
	 Δ	=	precision
 z = 1.96 
 p = 0.3 (Wong et al., 2014)

Sample Size Calculation: n = 45 

The sample size calculated was 45 to evaluate the prevalence of 
HPV 16 in OSCC patients in Kelantan, however, the data collected was 
only 41 samples. Hence, the sample size for the second objective was 
41. All OSCC specimens (n = 56) which were collected from the diag-
nosed patients at the Hospital Universiti Sains Malaysia from 2005 to 
2015 were evaluated. The inclusion criteria were a histopathological 
diagnosis of primary OSCC in oral cavity and availability of sociode-
mographic information. The exclusion criteria were OSCC with second-
ary origin and history of other cancer. All formalin-fixed paraffin-em-
bedded (FFPE) specimens were evaluated by Hematoxylin & Eosin 

(H&E) staining to evaluate the histology of OSCC. Only 41 FFPE spec-
imens were met inclusion criteria and further HPV 16 status analyses by 
p16 immunohistochemistry (IHC). This study was conducted in accor-
dance with the Human Ethics Committee University Sains Malaysia 
(USM) (JEPeM code - USM/JEPeM/16050184).

Sociodemographic Data
Sociodemographic data retrieved through medical record depart-

ment hospital USM which included the following: age, gender, smoking 
habit, alcohol consumption, betel nut user and past family history of any 
a tumour as mentioned in medical records.

P16 IHC
IHC staining was done using p16 CINtec Histology Kit (Code No. 

9517; Ventana Medical System Inc., AZ, USA) according to the manu-
facturer's protocol. For positive control, tissue known for HPV positivi-
ty was used. For negative control, no application of the primary anti-
body on the tissue specimen was done. Two oral pathologists inde-
pendently reviewed all the p16 IHC slides and found agreement as to 
consider p16 positivity only if there were clear nuclei and cytoplasmic 
staining more than 70% of tumour cells (Bhosale et al., 2016; Jordan et 
al., 2012). IHC results were scored based on both staining intensity 
(weak 1, moderate 2 and strong 3) and percentage of positive cells 
(0-100%). Interrater reliability for two pathologists rating was deter-
mined by Kappa score.

Statically Analysis
Data were analyzed by using Statistical Package for the Social 

Sciences (SPSS, IBM, and Chicago, USA version 24). Descriptive data 
were analyzed using frequency and proportion parameters for the preva-
lence of HPV. Human papillomavirus association with sociodemograph-
ic feature was obtained by using multiple logistic regressions. Interrater 
reliability for two pathologists rating was determined by Kappa score.

RESULTS

Prevalence of HPV
Out of 41 specimens, 4 patients (10%) were found HPV 16 positive 

by using p16INK4A IHC Test (Figure 1) and 90.2% (37) specimen were 
negative (Figure 1) for p16 IHC. The measurement value of the agree-
ment, Kappa score was 0.84. A very strong agreement was demonstrated 
between two pathologist interpretations.

HPV Infection association with Sociodemographic features 
Descriptive analysis

Descriptive analysis of sociodemographic characteristics of patients 
were found that more than half cases of OSCC were male 53.7% (n = 
22) as compared to female 46.3% (n = 19). However, female has higher 
incidence of HPV infection 75.0% (n = 3). Ethnicity plays no role in 
HPV positivity as both HPV negative 83.7% (n = 31) and positive 
75.0% (n = 3) cases were higher in Malays. A total of 53.7% (n = 22) 
were non-smokers, and 39.0% (n = 16) were ex-smokers. Out of four 

Table 1. Sociodemographic factors associated with HPV 
Positivity by Simple Logistic Regression Analysis

Variables  Crude OR (95%CI) Wald p-value*

 Age  1.04 (0.96, 1.13) 1.22 0.269
 Gender 
 Male  1
 Female  4.40 (0.41, 46.43) 2.18 0.218*
 Smoking 
 Smoker  1
 Non-smoker 0.44 (0.04, 4.60) 0.47 0.491
 Ethnicity
 Malaya 1
 Non-Malay  0.58 (0.05, 6.57) 0.19 0.661
 Betel quid
 User 1
 Non-user  6.40 (0.72, 56.32) 2.79 0.094*
 Alcohol
 User 1
 Non-user 1.72 (0.15, 19.48) 0.19 0.661

Table 2. Sociodemographic factors association with HPV 
Positivity by Multiple Logistic Regression

 Variables Crude ORa  Adjusted ORb  p-value*
  (95%CI) (95%CI)

 Age 1.04 (0.96, 1.13) 1.01 (0.93, 1.11) 0.729
 Gender  4.40 (0.41, 46.43) 2.09 (0.08, 49.63) 0.647
 Smoking  0.44 (0.04, 4.60) 0.45 (0.14, 15.02) 0.657
 Ethnicity  0.58 (0.05, 6.57) 0.46 (0.02, 11.01) 0.628
 Betel quid  6.40 (0.72, 56.32) 7.37 (0.25, 21.06) 0.243
 Alcohol  1.72 (0.15, 19.48) 0.49 (0.02, 20.42) 0.708

a Simple logistic regression, b multiple logistic regression, Enter multiple logistic regression.
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HPV positive cases, 75.0% (n = 3) were non-smoker, followed by 
25.0% (n = 1) ex-smoker. However, no such case was found in chronic 
smokers that are related to HPV. Majority of patients were non-alcohol-
ic 85.4% (n = 35) and HPV positive cases were related to non-alcoholic 
patients which were 75.0% (n = 3). Furthermore, a high number of 
patients were not using betel quid 85.4% (n = 35) and HPV positive 
cases were higher in non-betel quid users which were 75.0% (n = 3) as 
opposed to ex-betel quid users 25.0% (n = 1). There was no HPV posi-
tive status relating to betel quid users, smoking habit and alcohol user 
except one case which was related to alcohol user. Conclusory, HPV 
positivity was not associated with smokers, alcohol user, and betel quid 
users in this study.

Univariable analysis
Univariable analysis was operated to analyze the individual associa-

tion between HPV status and independent variables or the sociodemo-
graphic association with HPV status. Table 1 shows the significant fac-
tors according to p-value = 0.25 which associated with HPV status in 
univariable analysis. The significant factor is as follow: gender (OR = 

1.04; 95% CI: 0.96, 1.13; p = 0.218), betel quid (OR = 6.40; 95% CI: 
0.72, 56.32; p = 0.094).

Multiple logistic regression
Multiple logistic regression was performed to check association 

between variables from simple logistic regression with HPV status. In 
this model, the significance was set at p < 0.05. All possible potential 
variables were included in the model has shown p > 0.05 (Table 2). 
These results represent no association between HPV infection status and 
sociodemographic features. Therefore, presence of HPV infection does 
not correlate with betel quid users, smoking habits, alcohol users, eth-
nicity, and age in the Kelantan population who were diagnosed with 
OSCC.

DISCUSSION

There are various methods to detect the HPV infection which 

Figure 1. Representative cases of OSCC with positive (A-F) and negative (G-L) p16Ink4a IHC Staining. (A and B) OSCC revealed by 
H&E stain under 10X magnification, (C) p16 staining is clear for nuclei and cytoplasm of tumour cell with 90% positive cells 
and strong intensity with H score of 270 under 10X magnification, (D) percentage of positive cells is 80% with moderately 
intensity with H score of 160 under 10X magnification, (E and F) p16 staining is clear for nuclei and cytoplasm of tumour 
cells at 40X magnification. (G and H) OSCC revealed by H&E stain under 10X magnification. (I) p16 IHC revealed percent-
age of positive cells less than 10% with moderately intensity under 10X magnification, (J) percentage of positive cells is 20% 
with weak intensity under 10X magnification, (K and L) p16 staining is not clear for nuclei and cytoplasm of tumour cells at 
40X magnification.
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included the polymerase chain reaction (PCR), in situ hybridization 
(ISH) and Immunohistochemistry (IHC) (Cantley et al., 2011). 
Expression of HR HPV oncogene E6/E7 by PCR is considered the gold 
standard for detection of HPV infection but is not likely practical in 
clinical settings (Jordan et al., 2012). P16 overexpression can be used as 
a standalone biomarker for HPV infection related malignancy because 
HPV oncoproteins E6/E7 causes the degeneration of tumour suppressor 
protein (p53) and retinoblastoma protein (pRB) which eventually 
enhances cell proliferation and p16 protein overexpression (Hellman et 
al., 2014). A meta-analysis has illustrated the significant correlation 
between HPV infection and overexpression of p16 in OSCC (p = 0.001) 
(Smitha et al., 2017). Some researchers have agreement and established 
that IHC p16 is better choice as standalone test for investigation of HPV 
infection (Lewis et al., 2012). 

In current study, 10% (n = 4) cases were detected with p16 overex-
pression. This finding is consistent with a study that showed 11.2 % of 
OSCC presented with overexpression of p16 at 95% (CI: 6.2, 18.0) 
(Smitha et al., 2017). A study in Indian population also shown similar 
(12.9%) prevalence of HPV infection by using p16 IHC (Kane et al., 
2015). Another study has shown approximately 14% of p16 overexpres-
sion in mobile tongue cancer (Minami et al., 2017). 

Recent classification of head and neck tumours by WHO on HPV 
carcinogenesis stated that 3% of oral cavity OSCC related to HPV infec-
tion (Seethala and Stenman, 2017). The prevalence of HPV infection 
varies from 0% (Chen et al., 2016) to 100% (Koyama et al., 2007) in 
OSCC worldwide. A study on Australia population has shown 6% pres-
ence of p16 expression in oral cavity cancer. Antonsson and colleagues 
have studied the head and neck tumours and estimated the collectively 
20% of HPV infection in head and neck tumour and prevalence of HPV 
infection was lowest for oral cavity (Antonsson et al . , 2015). 
Chandarana and colleagues recorded the expression of p16 13.0% of 
OSCC (Chandarana et al., 2013). Another study reported the overex-
pression of p16 approximately 15% in oral cavity cancer (Ramshankar 
et al., 2014). 

On the contrary, there are some studies which have shown a higher 
prevalence of HPV infection. A study conducted by Prakash et al. in 
2013 have found out that 71% of OSCC showed overexpression of p16 
(Prakash et al., 2013). There are few other studies on Indian population 
which have detected a higher prevalence rate of HPV in OSCC patients 
as 70.59%, 45%, and 43.54% (Jalouli et al., 2012; Kulkarni et al., 2011; 
Mondal et al., 2013). The possible reasons for a variation in reported 
HPV infection prevalence includes different detection methods for HPV 
as they used PCR for detection of HPV infection (Jalouli et al., 2012; 
Kulkarni et al., 2011; Mondal et al., 2013) and Kulkarni et al. detected 
HPV infection from the saliva rinse (Kulkarni et al., 2011) as compare 
to this study in which we used primary tumour specimens. Detection of 
HPV from tumour tissue specimens probably to be a definitive approach 
and should be practice for comparable findings (Chaudhary et al., 
2010). Different sample size and geographical site difference could be a 
reason in the disparity of findings.

One of the studies from Malaysian population has displayed HPV 
16 E6 seropositivity in 30% of OSCC patients (Wong et al., 2014). A 
previous study on Malaysian population has shown that 51.4 % OSCC 
cases are HPV related and HPV 16 being the most prevalent type (Saini 
et al., 2011). This difference could be due to the method of detection as 
they used PCR which are consider as gold standard for detection of 
HPV infection.

Early detection of HPV infection in OSCC has an important role in 
the management of OSCC as HPV related OSCC have a better response 
to treatment and better prognosis. The ideal treatment for OSCC is sur-
gical excision which followed by chemotherapy or radiotherapy. While 
HPV related tumours provide a corridor for targeted therapeutics and 
immunotherapy (Taberna et al., 2017).

In this study, it is found that there is no significant association exist 
between HPV positivity and sociodemographic features i.e. age, gender, 
ethnicity, smoking, alcohol, and betel quid habit. These results were 
consistent with a study on Malaysian population by Saini et al. in which 
they also reported that there were no interactions between age, ethnicity, 
gender, smokers, alcohol users and betel quid users and HPV presence 
(Saini et al., 2011). Another study on Malaysian population shows that 
there were no significant differences found between smokers and alco-
hol users with HPV positivity. However, HPV positivity were associated 
with higher risk to get OSCC for non-betel quid users and males gender. 
(Wong et al., 2014). Multivariate analysis in this study indicates that 
there was no association noted between HPV status and betel quid hab-
its or gender. The reason for the difference could be due to ethnicity as 
in current study Malay population was 83%, Chinese population 12% 
and no Indian population was involved. Wong et al. had Chinese popu-

lation 46%, Indian population 32% and Malay is 16% (Wong et al., 
2014). Other possible reasons could be due to different detection meth-
ods and smaller collective sample size used. 

The descriptive analysis in the current study showed that HPV posi-
tive were higher in females 75.0% (n = 3) of total HPV positive cases 
and 75.0% (n = 3) of total HPV positive subjects were non-betel quid 
chewers. The reason for more female involved with HPV infection is 
unclear, but it is documented in some studies that HPV is sexually trans-
mitted disease (STD), so possible reason for HPV infection increase in 
female could be more than one sexual lifetime partners, early age expo-
sure to first sex, practising oral sex and low awareness (Chaturvedi et 
al., 2008; D'Souza et al., 2009; Martín-Hernán et al., 2013). One of the 
Malaysian national surveys showed that there were low awareness of 
HPV related information among vaccinated teenager female students 
(Wong et al., 2016) stated that it is necessary to increase awareness of 
the risk of HPV infection among general population. Zafereo et al. 
reported no significant difference in age, gender, smoking, and alcohol 
consumption with HPV positive and HPV negative tumours (Zafereo et 
al., 2016). A similar conclusion in Mexican population have shown that 
there is no relation of HPV status with alcohol and tobacco user history 
(González□Ramírez et al., 2013). 

On the contrary, there were studies (Gan et al., 2013) in the past that 
indicated significant association between HPV status and habitual risk 
factors i.e. alcohol users, smokers, and betel quid users. Singh and col-
leagues had reported the confounding effect of tobacco users, betel 
leaves with HPV positive tumours and was more significant in males in 
Indian population (Singh et al., 2015). The possible reason in different 
finding could be because of the major habitual risk factors in Indian 
population as Singh et al. elaborated that 76% of OSCC patients were 
indulged with tobacco using and 60% using betel leaves as compare to 
this study in which only less than 15% were betel quid users and less 
than half were involved with smoking habit. Another possible reason 
could be the different detection method and geographic site as they used 
PCR for detection of HPV infection. Another study showed an associa-
tion between smoking and alcohol user with HPV positivity in China 
(Gan et al., 2013). The difference in the results of these studies could be 
due to the anatomical site of OSCC i.e. they included the oropharynx 
and soft palate tumours as compared to this study, which was confined 
to oral cavity tumours. Other possible reason could be habitual risk fac-
tors; alcoholic habit was 3 folds (36%) in Gan et al. study as compared 
to this study (12%). 

CONCLUSION 

The prevalence of HPV infection was 10% in OSCC patients who 
were diagnosed in Hospital USM, as compared to WHO report that the 
prevalence is 3% in OSCC. Prevalence of HPV infection was statistical-
ly not associated with sociodemographic features i.e. Age, gender, 
smoking habit, alcohol consumption and betel quid chewing. 
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