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Viruses such as HPV and EBV have been implicated in the 

etiopathogenesis of oral precancer and cancer, however the association 

is inconclusive. Hence, the present study aimed to determine the 

incidence of HPV and EBV in subjects with oral leukoplakia. The 

association of HPV and EBV with age, clinical form of leukoplakia and 

dysplasia was  also evaluated. 

Methodology:-A total of 50 subjects with leukoplakia(clinically and 

histopathologically confirmed) and 50 age and gender matched 

individuals were included in the study. Tissue specimens from all the 

subjects were subjected to PCR analysis for detection of HPV and 

EBV. 

Results:-The expression of HPV and EBV was higher in the 

leukoplakia group as compared to controls and this difference was 

statistically significant with respect to HPV(p value :0.03), but not with 

respect to EBV (p value :0.12). There was no significant association 

between HPV and EBV with respect to clinical forms of leukoplakia 

and dysplasia. The expression of EBV was significantly higher in 

subjects over 56 years as compared to the other age groups (p value : 0 

.03).  

Conclusion:-Although, a significant difference in the incidence of 

HPV was noted between subjects with OL and controls, further 

evaluation of the expression of E6 and E7 oncoproteins would provide 

confirmatory evidence on the role of HPV in leukoplakia. It may be 

inferred that EBV has limited role in the etiology of leukoplakia.  

Further studies would give better clarity on the role of EBV in 

leukoplakia. 
 

                 Copy Right, IJAR, 2018,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
Oral leukoplakia is one of the most common oral potentially malignant disorders. Around 70- 90% of leukoplakias 

are associated with tobacco in the smoked/ smokeless form1.A subset of leukoplakias are not associated with any 

known etiologic factor. However, viruses (HPV, EBV, HHV6 and herpes simplex) have been investigated for their 

possible role in the etio-pathogenesis of leukoplakias. 
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The human papilloma virus (HPV) is an epitheliotropic DNA virus that contributes to 70% of cervical cancers world-

wide. A strong casual association has been reported between HPV and carcinomas of base of the tongue and 

pharynx/tonsillar regions in contrast to weak casual association between HPV and oral squamous cell carcinoma1,2. A 

recent meta-analysis determined that the likelihood of HPV being detected in pre- cancerous lesions is 2-3 times 

greater and in oral squamous cell carcinoma, it is 4-5 times greater than in normal oral mucosa. This suggests that 

there may be some link between HPV and oral pre- cancerous and cancerous lesions.3 

The Epstein Barr virus (EBV) is a gamma- herpesvirus with a DNA genome, which infects more than 90% of world 

population. This virus is involved in several malignancies including Burkitt’s lymphoma, Hodgkin’s lymphoma and 

nasopharyngeal carcinoma. Limited number of studies have evaluated the association of EBV with OSCC. A wide 

range in the prevalence of EBV in OSCC has been observed ranging from 22% in Yemen to 80% in UK. A higher 

prevalence of EBV has been observed in Industrialised countries compared to developing countries4. The results of a 

current meta-analysis suggest that EBV infection is significantly associated with increased risk of OSCC. However, 

additional high-quality studies with larger sample sizes are needed to further confirm the relationship between EBV 

and OSCC5. Similarly, very few studies have evaluated the association between EBV and leukoplakia with 

contradictory results. 

 

Over the years, Polymerase Chain Reaction (PCR) has emerged as a sensitive method for precise detection of HPV 

and EBV having a high specificity and sensitivity. PCR can detect 1-10 viral copies per reaction as compared to in 

situ hybridization which detects 25 copies per reaction. 

With the above background, the present study aimed to determine the incidence of HPV and EBV in subjects with 

oral leukoplakia by PCR analysis of tissue samples. The association of HPV and EBVin the leukoplakia group 

withage, clinical forms, and degree of dysplasia was also evaluated. 

 

 

MATERIALS AND METHOD: 

The subjects reporting to the Department of Oral Medicine and Radiology with various dental complaints were 

screened for the presence of leukoplakia. 

 

A total of 50 subjects satisfying the clinical criteria of leukoplakia (suggested by Warnakulasuriya et al, in 2007) 

were included in the study after obtaining a written consent. 50 age and gender matched individuals requiring dental 

extraction were included as controls. Subjects with squamous papilloma, verruca vulgaris, condyloma acuminatum 

were excluded from the study. A thorough history with regard to tobacco habits was obtained.  

 

This was followed by clinical examination with respect to the location and clinical forms of leukoplakia. After 

obtaining the routine hematologic report, an incisional biopsy was performed for subjects with leukoplakia, under 

local anaesthesia. The specimen obtained was divided into two parts. 

 

One section was transported in 10% formalin solution for histopathologic evaluation and determination of degree of 

dysplasia.The other section was stored at minus 20 degree of temperature and was transported within a week for 

further PCR investigation for detection of HPV and EBV. 

In controls, during the extraction procedure, a small bit of the gingival tissue was excised and stored in a similar 

manner as described above and sent for PCR evaluation for detection of HPV and EBV. 

 

Results:- 
In the present study as elaborated in Table 1, the age range of subjects with leukoplakia was 24-77 years with a mean 

age of 47.1 years. Mostof the subjects with leukoplakia were males (92%) and 8% were females. 
 

The most common adverse habit prevalentamongst subjects with leukoplakia was smoking which was observed in 78 

% of the subjects. One subject did not have any associated etiological factor (idiopathic) (Table 2). The mean 

duration of smoking habit amongst leukoplakic group was 18.73 years. while the daily frequency of smoking habit 

was 10 times/day. 

 

The most common clinical form of leukoplakia was the homogenous form, noted in 38 subjects (76%). Non- 

homogenous form was observed in 12 subjects (24%). The buccal mucosa was the most common site of 

involvementfor both homogenous (78.9%) and non- homogenous forms(50%).  
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The overall expression of HPV was higher in the leukoplakia group (n=29; 58%) ascompared to controls(n=18; 36%) 

and this difference was statistically significant(chi- square test;p value : 0.03). (Table 3) 

 

Further, the difference in the incidence of HPV 16 and HPV 18 was individualy evaluated between the subjects of 

leukoplakia and control. There was no significant difference in the incidence of HPV 16 and 18 between the subjects 

of leukoplakia and control (chi- square test;p value: 0.06  and p value: 0.54  respectively). Of the 29 HPV positive 

subjects, 22 (75%) were positive for HPV 16 and 7 (25%)were positive for HPV 18.  

 

The expression of EBV was also higher in the leukoplakia group(n=12; 24%) in comparison to the control group 

(n=6;12%), but this difference was not statistically significant(chi- square test;p value :0.12) (Table 3) 

 

The expression of HPV did not vary amongst subjects with leukoplakia of different age groups(chi- square test; p 

value - 0.05) .However, the expression of EBV was higher in  subjects  over 56 years (n= 10; 62.5%) as compared to 

the other age groups and this difference was statistically significant (chi square test; p value : 0.03). (Table4) 

 

The association of HPV with different clinical forms of leukoplakia showed no statistical significant difference 

between the homogenous and non- homogenous forms (p value:0.19). Similarly, association of EBV with any clinical 

form of leukoplakia was not evident(chi square test; p value :0.79) (Table5). 

 

There was no statistical significant association of both HPV ( p value:0.06) and EBV (p value :0.05) with dysplasia in 

leukoplakia lesions(Table 6) 

 

Table 1:-Age and Gender Distribution in Leukoplakia and Control Group 

 

 

Table1:Age and Gender Distribution in Leukoplakia and Control Group 

Variables Category 

Leukoplakia Controls 

n % n % 

Age <25 Yrs 2 4% 9 18% 

26-40 yrs 15 30% 12 24% 

41-55 yrs 17 34% 10 20% 

>56 yrs 16 32% 19 38% 

GENDER Males 46 92% 50 70% 

Females 4 8% 15 30% 
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Table 2:-Distribution of adverse habits among Leukoplakia Group 

 

 

Table2: Distribution of adverse habits among Leukoplakia Group 

Habits n % 

Smoking 39 78% 

Quid 4 8% 

Pan Masala 1 2% 

Smoking & Quid 3 6% 

Smoking + Pan 2 4% 

Idiopathic 1 2% 

 

Table 3:-Incidence of HPV  & EBV among Leukoplakia and Control groups using Chi square Test 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table3: Incidence of HPV  & EBV among Leukoplakia and Control groups using Chi square Test 

Types of 

Viruses  Category 

Leukoplakia 

[N=50] 

Controls 

[N=50] 

𝜒2 p-value n % n % 

HPV  Absent 21 56% 32 64% 

4.86 

 

.03 Present 29 58% 18 36% 

EBV Absent 38 76% 44 88% 

2.44 

 

.12 Present 12 24% 6 12% 
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Table4: Association of HPV  & EBV with age in Leukoplakia group using Chi square Test 

Types of 

Viruses  Category 

≤ 25 Yrs [n=2] 26-40 yrs [n=15] 41-55 yrs [n=17] >56 yrs [n=16] 

2 

Value 

P-

Value 

n % n % n % n %   

HPV Absent 1 50% 6 40% 9 52.5% 6 37.5% 

5.89 .05 

Present 1 50% 9 60% 8 47.5% 10 62.5% 

EBV Absent 1 50% 0 0.00% 13 75.5% 10 23.5% 

4.58 .03 

Present 1 50% 0 0.00% 4 23.5% 6 37.5% 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

               
 

 

 

 

Table 5: Association of HPV  & EBV with clinical forms of Leukoplakia  using Chi square Test 

Types of 

Viruses  Category 

Homogenous 

[n=38] 

Non-

Homogenous 

[n=12] 

𝜒2 p-value n % n % 

HPV  Absent 16 42% 4 33% 

1.73 

 

.19 Present 22 58% 8 67% 

EBV Absent 29 76.3% 9 75.0% 

.07 

 

.79 Present 9 23.7% 3 25.0% 

Table6: Association of HPV  & EBV with degress of dysplasia in Leukoplakia  group using Chi square Test 

Types of 

Viruses  Category 

No dysplasia (35) Dysplasia (15) 

𝜒2 p-value n % n % 

HPV  Absent 16 46% 5 33% 

3.54 

 

.06 Present 19 54% 10 67% 
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Discussion:- 
There has been conflicting evidence in literature with regard to the role of Human papillomaviruses (HPV) and 

Epstein- Barr Viruses (EBV) with oral potentially malignant disorderssuch as leukoplakia and their role in malignant 

transformation. In the present study, the incidence of HPV and EBV in subjects with leukoplakia was assessed. 

Further, association of HPVand EBV with age, habits, clinical form and dysplastic changes was evaluated 

 

In the present study, the mean age of subjects with leukoplakia was 47.1 years in accordance with a Chinese 6and an 

Indian study7in which the mean ages were 48 and 47 years respectively. 

 

In older literature,leukoplakia was reported to be more prevalent in the elderly(6 th decade)  and was predominantly 

noted  in males 8,9. However, currently no difference in the prevalence of the lesion above and below 50 years has 

been demonstrated. In fact, an equal gender predilection has been noted in a few countries(China10, Spain and 

Taiwan11) and on the contrary, a higher female preponderance has been reported in Germany12 and Italy14. Such 

variation can be ascribed to changing trends in lifestyles and stress among younger generation. Further, easy 

accessibility of tobacco products due to effective marketing strategies could also contribute to the changing trend.In 

India, 95–98% of leukoplakia lesions have been reported in males (Gujarat and Bihar) which is in concurrence with 

the present study (90%) 14. The marked increase in the male to female ratio (9:1) in the present study can be attributed 

to the small sample size of the study. A reversal of the above trend has been observed in Kerala and Andhra Pradesh, 

where 80% of the lesions were found in females due to their habit of reverse smoking .14 

 

In the present study, 78% of the subjects with leukoplakia were smokers in agreement with previous reports from 

Brazil15, Hungary16, Japan17, Norway 18and Netherlands 17. In contradiction to the above findings, smokeless tobacco 

was found to be a major contributory factor for leukoplakia in South East Asia and Sweden.19 

 

One subject in the present study presented with no habits. Idiopathic leukoplakia has been reported in several studies 

and the prevalence ranges from 13 4.2%to 27%20.  A Brazilian study17 conducted in 2011 reported a higher malignant 

transformation rate of idiopathic leukoplakia.  

 

The type of tobacco usage influences the distribution of the lesions. Buccal mucosa is the most common site of 

presentation of lesion in cigarette and bidi smokers. In the present study,72% subjects presented with lesions on the 

buccal mucosa as most of the subjects were bidi/ cigarette smokers.Most (76%) of the leukoplakia subjects presented 

with a homogenous variety of the disease whereas 24% of subjects presented with non- homogenous 

leukoplakia.Various studies conducted in Saudi Arabia, Netherlands, Norway,USA, Hungary and Brazil have 

reported a higher incidence of homogenous variety as compared to the non-homogenous type. 

 

The frequency of epithelial dysplasia in leukoplakia varies between < 1% and > 30% across literature. 

The reported prevalence of HPV infections in oral precancerous lesions shows an extreme variance from 0% to 

100%

21

.A wide range in the prevalence of HPV in OL lesions has been observed in studies conducted across the 

world. 

No association between HPV and OL was observed in an Iranian study22, whereas the prevalence was found to be as 

high as 45.7 % in a Spanish study23.  

 

In India, a study done by Bhosle et al24 reported no association of HPV with oral leukoplakia while Sikka et al and 

Mathew et al 25demonstrated the prevalence HPV to be 45% and 55% respectively by PCR analysis. Khanna et al 
26demonstrated a prevalence of 40%  by in- Situ hybridization (ISH) and Prakash P27reported the prevalence of HPV 

to be 57.14 % in subjects  with oral leukoplakia on immunohistochemical analysis.In the present study, HPV DNA 

was detected in 58% of subjects with leukoplakia in accordance with the above mentioned Indian studies. A statistical 

EBV Absent 26 75% 13 85% 

3.71 

 

.05 Present 9 25% 2 15% 
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significant difference in the incidence of HPV was observed between subjects with leukoplakia and controls. In the 

present study, incidence of HPV 16 was higher than HPV 18 in similarity with findings of Sikka et al. 

 

Limited information is available in literature regarding the association of EBV and oral leukoplakia. A study done in 

a Hungarian population28reported an incidence of 29.5 %  in subjects with OL by PCR analysis. In India, D’costa et 

al 29reported the incidence of EBV to be 15%. 

The wide variation in HPV prevalence may be caused by differences in HPV detection methods.  HPV DNA 

detection methods include immunoperoxidase, immunofluorescence, in situ hybridization, southern blot, dot blot, 

reverse blot hybridization and polymerase chain reaction (PCR). Amongst these methods, PCR has highest sensitivity 

and can detect even a single copy of viral DNA per infected cell. Differences in ethnical or geographical origins of 

the subjects examined may also contribute to the variation. Also,  clustering of lesions from various anatomical 

regions of the upper aerodigestive tract and not just the oral cavity may lead to varied results30.  
 

 

In the present study, EBV DNA was detected in 28% of subjects with oral leukoplakia in concurrence with Hungarian 

study. There was no statistical significant difference in the incidence of EBV between subjects with leukoplakia and 

controls.   

 

In the present study, there was no association between clinical variants of OL and HPV infection. This finding was in 

accordance with an Italian study which reported no association between any specific clinical variant of OL and HPV. 

Further, no association was noted between age  and degree of dysplasia with HPV infection in the present study. 

Similar findings were noted in a Taiwanese study.4 

 

Similarly, no association was noted between clinical variants of OL and degree of dysplasia with EBV infection. 

However, a significant association was noted between EBV and subjects above 56 years. Since there is very limited 

information regarding association of EBV infection in OL in literature, the results of the present study could not be 

compared with other studies. 

The association of tobacco and HPV infection is still controversial although a few studies suggest that chemical 

carcinogens in tobacco and alcohol appear to enhance HPV trans- forming activity.  

 

The sheer presence  of HPV DNA is not suggestive of  disease activity and malignant potential as HPV can exist as 

transient flora in the oral cavity. The integration of HPV into the host genome generally results in the overexpression 

of E6 and E7oncoproteins. HPV E6  oncoproteins induces p53 destabilization with subsequent loss of apoptosis. E7 

activation results in overexpression of p16
INK4a 

 supressing the inhibitory activity of  pRb/E2F complex which 

further results in uncontrolled multiplication of epithelial cells30,31.  

 

In the present study, although, a significant difference in the incidence of HPV was noted between subjects with OL 

and controls, it cannot be concluded that HPV has a role in the etiopathogenesis of OL. Further evaluation of the 

expression of E6 and E7 oncoproteins would provide confirmatory evidence on the role of HPV in leukoplakia.The 

role of EBV in the etiology of leukoplakia seems limited. Further, studies would give better insight on association of  

EBV with leukoplakia. 

 

OL has a considerable risk of malignant transformation potential which can result in significant morbidity and 

mortality. The identification of lesions with a high risk of malignant transformation would be beneficial. Detection of 

HPV may help identify lesions with high risk of malignant transformation. Such lesions may require complete 

eradication with regular follow up.  
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