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ABSTRACT… Objective: To determine the frequency of EBVLMP-1 antigen positivity in OSCC 
and normal oral squamous epithelial tissues (control) by immunohistochemistry (IHC) and 
to see the effect of age and gender in both the OSCC and control tissues. Study Design: 
Descriptive, Cross Sectional, Multicenter study. Setting: Pathology/ Peshawar Medical College 
(PMC), Peshawar Dental College and Sardar Begum Dental College, Peshawar. Period: April 
2018 to September 2018. Material & Methods: Conducted on total 60 samples divided into two 
groups. Group A:  30 formalin fixed paraffin embedded tissue blocks of OSCC cases and Group 
B: 30 non neoplastic oral epithelial tissues (control). Both groups A and B slides were stained 
through immunohistochemistry for EBV LMP-1 monoclonal antigen. Results: 30 cases of OSCC 
Group A and 30 cases of non-neoplastic oral mucosa Group B were selected for the LMP-1 
staining by immunohistochemistry. The mean age of OSCC was 56.5 years (±14.47 Standard 
deviation) with a range of 20-80 years. Male: Female ratio was 1.3:1 .OSCC commonly involved 
buccal mucosa. 80% (n=24/30) OSCC cases were grade 1, all the cases of OSCC (100%) 
showed epithelial positivity for EBV LMP-1 antigen, whole (29/30) cases of non-neoplastic 
oral mucosa cases showed positivity and there is no statistically significant difference in both 
Groups A and B. Conclusion: With the findings of EBV positivity in both the OSCC and all of 
the control cases; it is concluded that EBV does not play an important role in etiology of OSCC. 
This suggests that the infection by this ubiquitous virus (EBV) occurs at some point in the life of 
a person leaving LMP, protein latent in the cells of oral epithelium.
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INTRODUCTION
Malignancies are becoming a major health 
problem worldwide.1 Oral squamous cell 
Carcinoma (OSCC) is the 6th most common 
cancer2 which has a high annual morbidity and 
mortality all over the world. It contributes up to 
90% of total head and neck malignancies.3,4

OSCC includes 88% of mouth and lip 
malignancy.1,4 In 2008, 263,900 new cases and 
128,000 deaths were reported from oral cancer.5 
OSCC variably occurs in different regions of the 
world which depends upon on certain lifestyle risk 
factors, e.g. tobacco use, betel quid chewing and  
alcohol consumption.6 The occurrence of OSCC 

is high in Asia specially in India and Pakistan 
where it is most common in males and 2nd most 
common in both sexes.7,8 According to Shaukat 
Khanum cancer registry 2016, 5,996 malignancy 
cases were diagnosed in which 3,127 were female 
patients and 2,869 were male.9

Among different factors cigarette smoking, betel 
quid chewing and alcohol consumption are 
the well-known risk factors for OSCC with the 
synergistic effect between smoking and alcohol 
consumption.10 Beside these well known risk 
factors biological oncogenic virus might play an 
important role in OSCC. Human Papilloma Virus 
is a well-known oncogenic virus that can cause 
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OSCC.11 The high risk HPV especially HPV type 
16 and 18 are related with OSCC.12,13 HPV, EBV is 
also related with OSCC.6

Epstein Barr virus belongs to human herpesvirus 
group and lymphocryptovirus genus and is 
present in 90% of population of world.14-17

Epstein Barr virus prevalence is very high and 
every year 200,000 new cases are infected by EBV. 
90% of people are infected by EBV especially in 
the first two decades of life. Mode of transmission 
of EBV is through kissing and sexual contact. 
EBV causes reversible latent infection in B-cells18, 
enters the epithelial cells and multiply there and 
then they are released in the saliva, after entering 
saliva attack B-lymphocytes and spread all over 
the body. Mostly patients infected with EBV 
presents with no symptoms.17,19

Epstein Barr virus is of two types i.e. EBV type 1 
and type 2; these types have allelic polymorphism 
only. For achieving in vitro B-cell transformation, 
studies showed that type 1 is more potent than 
type 2. Type 1 EBV is more common worldwide 
than type 2 which is only found in Africa.20,21

Multiple Benign and malignant diseases in 
head and neck regions are associated with 
EBV. Diseases caused by EBV can cause 
infectious mononucleosis, Burkitt’s lymphoma, 
B-cell lymphoma, peripheral T-cell lymphoma, 
nasopharyngeal carcinoma, gastric carcinoma 
and oral squamous cell carcinoma.22,23

90% of adults have EBV antibodies, EBV can 
cause infection in 2 target cells i.e. oropharyngeal 
or salivary gland epithelium and B-cell 
lymphocytes.14,15 

Multiple studies in literature reported association 
of EBV with OSCC.24-27 However many studies 
showed no significant relation of EBV with 
OSCC.6,28,29

Keeping in view these controversial results in 
literature as well as there is no study  conducted 
in our population to correlate EBV with OSCC, so 
this study was designed to compare EBV  LMP-1 

positivity in OSCC and normal controls on IHC.

MATERIAL & METHODS
Descriptive, cross- sectional, multicenter study 
conducted at the Department of Pathology/ 
Peshawar Medical College (PMC), Peshawar 
Dental College and Sardar Begum Dental College, 
Peshawar, during April - September 2018. This 
study was approved by ethical committee (Prime/
IRB/2020-257).

The study consisted of Group A: Thirty formalin 
fixed paraffin embedded tissue blocks of OSCC 
cases and Group B: Thirty non neoplastic oral 
epithelial tissues (control) removed during 
operculectomy and gingivectomy procedure. The 
formalin fixed paraffin embedded blocks of OSCC 
cases were obtained from different laboratories 
after permission from lab in charges. The non-
neoplastic oral mucosa tissues were collected 
from different clinics after informed consent from 
the patients. These tissues were preserved in 10% 
buffered formalin, and processed at Peshawar 
Medical College Histopathology labs.

Formalin fixed paraffin embedded blocks of both 
group A and B were stained with hematoxylin 
and eosin stain. The OSCC cases were graded 
into grade I, II, III according to Broder’s grading 
system. Both groups A and B slides were stained 
through immunohistochemistry for EBV LMP-1 
monoclonal antigen using standard procedures 
as described in the manual. The intensity of 
EBV expression was graded as negative (0-
5% epithelial cells) exhibiting cytoplasmic or 
nuclear brown staining, mild positive (6%-33% 
epithelial cells), moderate positive (34%-66% 
cells) and marked positivity (67%-100% cells). 
The slides were reviewed separately by two 
histopathologists.

The data was then statistically analyzed by 
statistical package for the social sciences (SPSS) 
version 19. The statistical difference between the 
groups (categorical variables) was calculated 
by using chi square test and fisher exact test. 
Statistical significance was determined at p 
values 0.05.
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RESULTS
The study was conducted on 30 diagnosed OSCC 
cases and 30 non neoplastic oral mucosa cases. 
The gender distribution of OSCC cases was 17 
male patients (56%) and 13 females (43.3%). 
Male to female ratio was 1.3:1. In grade 1 tumor 
there were 13 female and 10 male patients and for 
grade 2 there were 3 female and 3 male patients 
(Table-I).

Grade 1 
OSCC (n)

Grade 2 
OSCC (n) Total (n)

Mean Age 
(years) 55.29 61.33

Gender
Male 14 3 17
Female 10 3 13
Total 24 6 30

Table-I. Demographics of our study participants.

Of the 30 specimens of OSCC, 24 were incisional 
biopsies, 5 punch biopsies and 1 excisional 
biopsy. The age range of OSCC patients was 20-
80 years. Mean age of OSCC cases was 56.5yrs 
(standard deviation ± 14.27) among the 30 OSCC 
cases, a great majority were those older than 40 
years. The distribution of OSCC in the various 
age groups is given in (Table-II).

When age was correlated with gender, majority 
of females with OSCC were in 4th decade, while 
majority of male OSCC cases were in 5th decade. 
Grade 1 tumors were most frequently seen in 41-
50 years age group while Grade 2 tumors were 
seen more frequently in 51-70 years age group 
(Table-III).

Age Groups 
Years Grade 1 Grade 2 P-Value

< 50 11(36%) 1(3.3%)

0.49
51-60 4(13.3%) 2(6.6%)
61-70 4(13.3%) 2(6.6%)
71-80 5(16.6%) 1(3.3%)
Total 24 6

Table-III. Association of OSCC Grades with age 
groups.

To determine the intensity of EBV expression 
in epithelial cells of OSCC cases and normal 
epithelium controls; 4 categories were defined 
base on the number of epithelial cells showing 
nuclear or cytoplasmic brown staining with EBV 
LMP-1 antigen on immunohistochemistry (Table-
IV). All cases of OSCC demonstrated positivity 
for LMP-1 protein on IHC, However intensity of 
staining was different in different cases. Most of 

the OSCC cases i.e. 18/30 showed moderate 
positivity for EBV LMP-1(60%), followed by 
marked positivity in 8 cases (26.7%) and mild 
positivity in 4 cases (13.3%). When the epithelial 
expression of EBV LMP-1 antigen in OSCC and 
control groups was compared by fisher exact test, 
there was no statistically significant difference in 
epithelial expression of two groups, the p-value 
was 0.45.

% Age of epithelial 
cells positive for EBV OSCC Controls P- 

Value
0-5% 0 1(3.3%)

0.45
Mild (5%-33%) 4(13.3%) 4(13.3%)
Moderate (33%-66%) 18(60%) 13(43.3%)
Marked (66%-99%) 8(26.7) 12(40%)
Total 30(100%) 30(100%)

Table-IV. Percentage of EBV positive cells in 
Epithelium of OSCC and Controls.

Age Group
Total

20-30 31-40 41-50 51-60 61-70 71-80

 Disease

OSCC
Count 1 2 8 7 6 6 30

% within
Age Group 3.3% 6.7% 26.7% 23.3% 20% 20% 100%

Control
Count 5 2 6 7 5 5 30

% within
Age Group 16.6% 6.6% 20% 23.3% 16.6% 16.6% 100%

Table-II. Age-wise Distribution of OSCC Cases.
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Figure-1 shows that the Buccal mucosa was 
the commonest site involved by OSCC in 15 
cases (50%) followed by alveolar mucosa in 9 
cases (30%), tongue in 2 cases (6.7%), buccal 
vestibule in 2 cases (6.7%), lip in 1 case (3.3%), 
and anterior maxillary mucosa in 1 case (3.3%). 
Commonest site involved in male patients was 
buccal mucosa in 8 out of 15 and for female 
patients the commonest site was also the same 
in 7 out of 15 cases. The Grade I tumors were 
commonly located in buccal mucosa in 12 out of 
24 (50%) followed by alveolar mucosa in 8 out 
of 24, anterior maxillary mucosa in 1 out of 24, 
lip in 1 out of 24, while location in oral cavity for 
Grade II tumors was buccal mucosa in 3 out of 6, 
followed by buccal vestibule in 2 out of 6, alveolar 
mucosa in 1 out of 6.

Gingival mucosa (80%) was the commonest site 
in healthy controls followed by alveolar mucosa 
(20%).Majority of cases normal oral mucosa 
i.e. control group also exhibited moderate EBV 
positivity in 13 cases (43%) followed by marked 
positivity in 12 cases (40%) and mild EBV positivity 
in 4 cases (13.3%).

Table 5 shows that when the epithelial expression 
of EBV LMP-1 immunohistochemical expression 
was compared among the different age groups 
of OSCC cases and control case there was no 
statistical difference between the two groups. 
A statistically non-significant p value of 0.47 
was obtained by chi square test. There was no 
statistical difference in male and female cases 
regarding EBV LMP-1 antigen positivity.

Age Groups 
Years

Epstein Barr Virus P-Value
Yes No

0.476

20-30 6 0
31-40 4 0
41-50 14 0
51-60 14 0
61-70 10 1
71-80 11 0
TOTAL 59 1

Table-V. EBV (LMP-1) expression in different Age 
groups of OSCC.

Majority of OSCC grade 1 cases showed moderate 
epithelium positivity (n=13/24), marked (n=7/24) 
and 4 cases of grade 1 OSCC showed mild 
nuclear staining. Regarding Percentage of EBV 
positive cells in epithelium, in GRADE II-OSCC 
cases, majority of cases (n=5) showed moderate 
nuclear positivity of EBV in 33-66% of epithelial 
cells, and one case showed marked  positivity i.e. 
66-99%  epithelial cells. The epithelial expression 
intensity of EBV LMP-1 in Grade I OSCC cases 
was compared to that of Grade II cases. The 
p value came out to be 0.53 which showed no 
statistically significant difference in EBV LMP-1 
expression intensity between the two grades of 
OSCC. (Table-VI)

Grade of 
OSCC

%age of Epithelial Cells 
Positive  for EBV-LMP1 P-Value

Grade 1
(n=24)

1=4

0.53

2=13
3=7

Grade 2 
(n=6)

1=0
2=5
3=1

Table-VI. EBV (LMP-1) Expression in relation with 
different grades of OSCC Cases.

DISCUSSION
Multiple studies have been conducted to find 
an association of Epstein Barr Virus in OSCC 
employing different laboratory detection 
techniques e.g. immunohistochemistry and 
PCR.29,30 In our study there were 90% cases of 
OSCC with ages more than 40 years, confirming 
that OSCC is age related. Two studies found that 

Figure-1: Location of lesion in oral cavity.
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OSCC is more frequent in older age.8,31 In our 
study 26.7% of OSCC were in the age group of 41-
50 years which is similar to the study conducted 
at Ayub Medical college in which more cases 
were in the age group of 41-50 years.32 In our 
study the youngest of all patients affected was 
20 years and the oldest was 80 years which is 
similar to the study from India.7 The mean age 
in our study is 56.5 with a standard deviation of 
± 14.2, similar to studies from Lahore with the 
mean age (50.3years) and from Iran with the 
mean age (58.6years) and India with mean age 
(58.2years).31,33,34

There was not much difference in male and 
female ratio of OSCC cases in our study male 
56% and female 44% which is similar to the study 
by Zulfiqar et al 2013 (male 53% and female 46%). 
Contrary to our results Sheikh at al 2014 from 
Karachi and Shujata et al 2017 report OSCC to 
be more frequent in male patients 62% and 60% 
respectively. Shenoi et al 2012 from India quite 
reported a very high frequency of OSCC in males 
(81%). In addition some studies have shown 
higher tendency to acquire OSCC in female 
population e.g study by Saravani et al 2014 from 
Iran has (69%) female and (31%) male OSCC 
patients.7,8,31,33,34

In our study commonest site for OSCC was 
buccal mucosa (50%), followed by alveolar 
mucosa (30%). This is in accordance with studies 
where the commonest location was found to be 
buccal mucosa in 45%, 32%, and 34% OSCC 
cases respectively.8,31,32

However studies from UHS Lahore, reported 
tongue to be the commonest site (23% cases) 
and Spain reported lower lip (76% cases) to be 
the commonest site, these varied locations may 
be because of different personal habits and 
exposure to different environmental carcinogens 
in different geographic areas.33,35

While correlating grade of OSCC with site, the 
commonest site encountered in both grade I and 
grade II cases was buccal mucosa (50%).

In our study majority of cases were in grade 1 

(80%) followed by grade 2 (20%) while grade 
3 cases were not encountered (Table-II). These 
results are similar to the study from Iran31 where 
majority of cases were in grade 1 (43.75%) 
followed by grade 2 (39.5%). While our results are 
in contrast to one of the study33 where majority of 
cases were in grade 2 (51%) followed by grade 
1 (25%) and Shujata et al 2017 68% cases were 
in grade II. In our study there was no significant 
correlation between age groups and grades of 
OSCC (p value 0.49) which is in accordance with 
study.31,34 

When the staining intensity of EBV in OSCC 
cases and controls group was compared, the 
p value was not statistically significant. The 
prevalence of EBV infection in OSCC has been 
reported from 0%-100% in different studies from 
different areas of the world Reddy, 2017 (8%), 
Saravani, 2014 (16.7%), Acharya, 2015 (45.05%), 
Kis, 2009 (73.8%), Shamaa, 2008 (81.8%), Cruz, 
2000 (100%). Studies from Taiwan and Japan 
have given highest frequency of EBV positivity 
similar to our results even with PCR and chip 
hybridization (82.5%).6,24,26,28,30,31,34

Our results were comparable with Sujatha et 
al 2017 from India where the study compared 
3 groups, OSCC, OPMD, and normal controls 
on IHC for EBV LMP-1 antigen. All the 3 groups 
had similar expression of EBV with no statistical 
significance.34

Our results were also comparable to two studies 
by I Cruz et al, first study in1997, 100% of OSCC 
cases were positive for EBV DNA using PCR on 
frozen blocks. There was no statistical significance 
when the EBV status was correlated with gender, 
age, location, histological grade.36

In a follow up study by I Cruz in 2000, employing 
several different techniques (e.g. ISH, RT-PCR 
and IHC ) on 9 samples selected out of previously 
EBV positive cases in 1997 study, showed that 
all of them had no active transcripts and the 
EBV positivity in has no causal relationship with 
OSCC.24 

However in contrast to our study, there are studies 
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reporting statistically significant association 
between EBV and OSCC e.g. Sand et al 2002 
from Sweden detected EBV DNA by PCR in 
tumor tissue of 11/29 (37.9%) OSCC cases as 
compared to control group (7.3%) and the results 
were statistically significant.37

Shamaa A et al from Egypt studied LMP-1 and 
topoisomerase on paraffin embedded tissue 
(18/22) OSCC (81.8%) were positive for anti EBV 
antibody however the controls were (62.5%).28

Acharya et al 2014 in a study at North East 
Thailand on exfoliated normal mucosa cells 41/91 
(45.05%) were positive for EBV DNA by PCR 
and 26/80 (32.5%), OSCC cases showed that 
oral cytology was positive for EBV infection their 
results were statistically significant as only 19% of 
controls showed positivity for EBV. They suggest 
EBV to be an etiological risk factor.6 

Kikuchi et al Japan studied 30 normal mucosa, 
150 OSCC cases for LMP-1 and EBNA-2, by PCR, 
ISH and IHC methods more cases of severe 
dysplasia showed positivity for LMP-1(44.4%) as 
compared to OSCC (10.7%) or normal mucosa 
(23.3%). This higher expression level of EBV in 
severe epithelial dysplasia as compared to SCC 
was hypothesized to play an important role in 
dysplasia-carcinoma sequence in the oral cavity. 
The widespread expression of EBV in control 
group and OSCC cases of our study suggested 
lack of any causal relationship between the 
EBV infection and OSCC pathogenesis and the 
infection may just be latent in the oral cells that 
later on underwent malignant transformation, or 
the malignant cells may have got an infection at 
later stage.38

Age groups of OSCC and control case with EBV 
LMP-1 expression, all cases in OSCC group were 
positive for EBV LMP-1, while in control group 
only 1 case was negative and the rest of all are 
positive, our results were similar to Saravani et 
al 2014 from Iran where there was no correlation 
found between viral load of EBV positive cases 
and patients age.31

Comparing gender with EBV LMP-1 positivity, in 
OSCC cases all male and female were positive 

while in non-neoplastic controls only 1 male was 
negative and all female cases were positive, P 
value of 0.53 shows that the result is not statistically 
significant, suggesting that infection of EBV is not 
gender related similar to Saravani et al 2014 and 
I Cruz et al where no statistical association was 
observed between EBV viral load and gender.24,31

When different Grades were statistically correlated 
for Epithelial EBV LMP-1 positivity our results 
were not statistically significant, similar to study 
by (Saravani et al., 2014) where no correlation 
was demonstrated between viral load of EBV by 
PCR analysis and the grades of OSCC.31

CONCLUSION
Epstein Barr Virus infection by 
immunohistochemical expression of latent 
membrane protein antigen was same in both 
OSCC cases and non-neoplastic oral mucosa 
tissue, without any significant statistical difference 
between the two groups, which suggests that 
causal relationship between EBV and OSCC is 
less likely.

EBV LMP-1 antigen was found positive in all 
age groups, and both genders with no special 
predilection towards any age group or gender.
Copyright© 15 Apr, 2021.
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