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Introduction

Tobacco chewing, alcohol, and betel quid consumption in India 
is the chief cause of oral cancer. However, nowadays, it occurs 
in patients who are devoid of habits and fitness cautious. Thus, 
there is an urgent need to explore more causative factors.[1]

Another alarming finding is that leukoplakias are showing 
malignant transformation more in nonsmokers than smokers, 
which may indicate the existence of more potent carcinogenic 
factors in nonsmokers.[2]

In addition, the incidence is on rise in younger patients. 
These drifts have led researchers to explore other potential 

risk factors. Recent studies suggest that there may be an 
unexplored pathway for oral carcinogenesis.[3] High‑risk 
human papillomaviruses  (HPVs) have been implicated in 
the carcinogenesis in patients without deleterious habits.[4] 
HPVs are small epitheliotropic DNA viruses which reside in 
the skin and mucosa of several animals. More than 70 types 
have been described in humans. Mucosal and genital HPVs 
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are divided into 30 types with low risk (HPVs 6, 11, 12, 42, 
43, and 44) and high risk (HPVs 16, 18, 31, 33, 35, 45, 51, 
52, and 56), according to their presence in malignant lesions 
of the cervix. Therefore, HPVs are now considered as human 
carcinogens.[5]

It is proposed that HPV‑16 infection may be a risk factor for 
oral cancer.[3] Patients with HPV‑positive oral squamous cell 
carcinoma (OSCC) occur at comparatively younger age group 
who have high‑risk sexual behavior.[6]

The E6 and E7 oncoproteins encoded by HPV bind to p53 
protein and to retinoblastoma  (Rb) product, respectively, 
resulting in inactivation of them.[7] The binding of E6 protein 
encoded by HPV‑16 and HPV‑18 rapidly degrades p53 
through ubiquitin‑directed pathway resulting in mutations and 
malignant tumors of different kinds.[8,9]

HPV infection is strongly associated with cervical squamous 
cell carcinoma  (SCC), but its association in benign and 
malignant oral lesions is yet to be explored completely.

However, significant correlations have been established 
between the presence of HPV and the degree of dysplasia. 
HPV is more commonly present in premalignant rather than 
malignant lesions. HPV‑16‑related virus is the predominant 
genotype in HPV‑associated SCC, and this genotype has been 
demonstrated in 80% cases of oral leukoplakias.[2,10]

Therefore, this study was conducted to establish a 
possible correlation between histopathological features 
of HPV infection in leukoplakia using hematoxylin and 
eosin (H and E) and immunohistochemistry (IHC) with p53 
marker.

Materials and Methods

This case–control study was conducted at D. Y. Patil University 
School of Dentistry in the Department of Oral Pathology and 
Microbiology and Laboratory Part of Research, at Research 
Unit of Maratha Mandal’s Nathajirao G. Halgekar Institute of 
Dental Sciences and Research Centre, Belgaum, from June 
2011 to January 2012.

The total number of samples in the present study comprised 
of 50 participants: 40 cases of leukoplakia (study group) and 
10 cases of normal mucosa as (control group) [Figure 1].

Inclusion criteria
Clinically healthy persons without the history of any oral habit 
such as tobacco, pan, alcohol consumption, smoking of any 

type, and normal‑appearing oral mucosa were considered for 
control group.

Patients with clinically evident lesions of leukoplakia 
comprised study group.

Exclusion criteria
Patients on antibiotics, bleeding risk  (e.g., anticoagulant 
therapy), chemotherapy, and/or immunosuppressant therapy, 
patients with endocarditis risk, patients undergoing radiation 
therapy in the head‑and‑neck region, and patients with infection 
risk (e.g., HIV, HBV, HCV, and tuberculosis) were excluded.

Methodology
All the participants were administered a standard questionnaire 
interview to obtain the history. Ethical approval was taken 
from the institutional committee (PDDYPU/0878/2009) 
on 31 december 2009. Informed consent was obtained for 
participation in the study and use of the data for research and 
educational purposes. All the procedures follows the guidelines 
laid down in Declaration of Helsinki (1964). Biopsy was 
performed under local anesthesia under strict asepsis protocol. 
Leukoplakia cases were graded as homogeneous type and 
nonhomogeneous type (speckled) and histologically graded 
according to the WHO epithelial dysplastic criteria.[11] Biopsy 
was performed, and three sections were prepared with each 
biopsy and stained with H and E and the remaining two were 
stained with IHC (HPV and p53 markers). H and E‑stained 
sections were also scanned to identify the features of HPV 
infection.

The following histological changes were considered to 
categorize dysplasia as mild, moderate, and severe [Figure 2]:
1.	 Loss of polarity

Figure 2: Photomicrograph of mild (a: ×10 and b: ×40), moderate (c: ×10 
and d: ×40), and severe dysplasia (e: ×10 and f: ×40)
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Figure 1: 1a-Homogenous  Leukoplakia, 1b-Nonhomogenous leukoplakia
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2.	 Basal cell hyperplasia
3.	 Increased nuclear–cytoplasmic ratio
4.	 Bulbous rete ridges
5.	 Irregular epithelial stratification
6.	 Increased number of mitotic figures
7.	 Presence of mitotic figures in the superficial half of the 

epithelium
8.	 Cellular and nuclear pleomorphism
9.	 Nuclear hyperchromatism
10.	 Enlarged nucleoli
11.	 Loss of cohesion
12.	 Keratinization of single cells or cell groups in the prickle 

cell layer.

Histopathological criteria of human papillomavirus 
infection included[12]

1.	 Koilocytosis – the presence of a perinuclear clear zone 
and pyknotic, irregularly shaped nuclei within the spinous 
cells of the squamous epithelium

2.	 Chevron keratinization characterized by the epithelial 
layer showing streaks of parakeratosis often extending 
beyond the adjacent layers giving the surface a waxy, 
Chevron, or “church spire” type of appearance

3.	 Acanthosis
4.	 Dyskeratosis
5.	 Keratinocyte multinucleation
6.	 Irregular keratohyalin granules
7.	 Mitotic epithelial cells above the basal layer [Figure 3].

Expression of p53 and human papillomavirus
A 3‑μm section of the remaining two sections transferred to 
aminopropyltriethoxysilane  (Sigma‑Aldrich Chemical Co., 
USA)‑coated slides and incubated at room temperature. The 
sections were deparaffinized in three changes of fresh xylene 
each for 5 min, followed by dehydration in a series of 100% 
absolute alcohol each for 5  min. Endogenous peroxidases 
were blocked with peroxide block (Biogenex Life Sciences 
Pvt. Ltd., CA, USA) for 15  min at room temperature and 
washed with distilled water, followed by citrate buffer (pH 6.0) 

wash for 10 min. Antigen retrieval was undertaken with the 
help of Biogenex antigen retrieval system. The sections 
were immersed in citrate buffer solution and placed into the 
Biogenex antigen retrieval system and heated for 15  min. 
The system was allowed to cool to room temperature by 
placing it under running tap water, and later, the slides were 
washed with distilled water for 5 min. With an intention to 
block endogenous biotin, the sections were incubated with a 
blocking agent (Biogenex Life Sciences Pvt. Ltd., CA, USA) 
for 15 min. Excess power block solution was drained, and 
the one section of each patient was incubated with primary 
monoclonal antibody of p53 and the other with anti‑HPV‑16 
antibody (Biogenex Life Sciences Pvt. Ltd., CA, USA) for 1 h 
and later thoroughly washed with citrate buffer. Sections were 
incubated for further enhancement of the staining, with the 
anti‑mouse secondary antibody (super‑enhancer)  (Biogenex 
Life Sciences Pvt. Ltd., CA, USA) for 30 min, followed by 
two consecutive buffer washes, each for 5 min. Horseradish 
peroxidase (Biogenex Life Sciences Pvt. Ltd., CA, USA) was 
added to the sections and incubated for 30 min. The chromogen 
diaminobenzidine was prepared just before use by mixing one 
drop of chromogen to 1 ml of buffer in a mixing vial and later 
added over the sections. After 5 min, the sections were washed 
in buffer followed by water and counterstained with Harris 
hematoxylin, air‑dried, cleared, and mounted with dibutyl 
phthalate xylene.

Statistical methods
Discrete statistical data were analyzed by Chi‑square test with 
a statistical analysis software package  (SPSS software 6.0 
version IBM Corp. Released 2011. IBM SPSS Statistics for 
Windows, Version 20.0. Armonk, NY: IBM Corp.).

Observation and Results

The expression of p53  (IHC) was noted in 20 out of 
50  samples  (both groups), and 20 of these samples were 
showing HPV positivity (IHC) and 32 samples were showing 
koilocytosis (H and E).

Z‑test was applied to test the significance of proportionality. 
The P value for p53 against HPV (IHC) was 0.012, which 
indicates a significant difference between positivity 
proportion of P53 and presence of HPV, whereas the 
P  value for koilocyte  (H  and  E) and HPV  (IHC) was 
nonsignificant (0.311) [Table 1].

The expression of p53 was positive in 16 samples study 
group  and 4 samples  of control group.  Twenty of 40 samples 
of leukoplakia were positive for HPV infection and 32 
of 40  samples are positive for koilocytosis  [Tables  2 and 
Figures 4‑6].

The P value for p53 (IHC) against HPV (IHC) in leukoplakia 
samples and koilocyte  (H  and  E) against HPV  (IHC) in 
leukoplakia samples was 0.010 and 0.010, respectively, 
which indicates a significant difference between p53 and 
HPV (IHC) and koilocyte (H and E) and HPV (IHC). Since 

Figure 3: Photomicrograph of (a) koilocytes, (b) acanthosis, (c) Chevron, 
(d) Surface vacuolization in surface keratin layer
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the above result shows the significance of difference between 
p53 and HPV (IHC) and koilocyte and HPV (IHC), we carried 

out the analysis to check the association of leukoplakia and 
normal cases with HPV  (IHC) positivity using Chi‑square 
test [Tables 3 and 4].

The Chi‑square P value for HPV (IHC) and leukoplakia was 
nonsignificant (P = 0.321) [Table 5].

In the present study, 50% of the samples showed 
positivity for HPV infection in leukoplakia samples 
by IHC and 60% of the normal oral mucosal samples 
were positive [Table 5]. There  was no significance of 
proportionality of the prevalence of HPV infection. 
Sensitivity of koilocyte was studied using IHC method, 
and the result showed 100% sensitivity for koilocyte 
[Tables 6 and 7].

Eighty percent of the leukoplakia samples were with 
surface vacuolization and were also positive for HPV 
infection  (IHC). There was a statistical significance of 
proportion between surface vacuolization and HPV infection 
in leukoplakia (P = 0.024) [Table 8].

The  appea rance  o f  Chevron‑ l ike  sp ikes  in  the 
parakeratinized surface and positivity for HPV infection 
was seen in 50% of the leukoplakia samples. An equal 
number of cases were showing negativity for HPV 
infection. P =0.751 does not indicate the significance of 
proportion [Tables 9 and 10].

Eighty‑five percent of the leukoplakia cases were positive for 
acanthosis (histopathologically) and HPV infection, whereas 
20% of the cases were negative for acanthosis but positive for 
HPV infection (P = 0.214) [Table 11].

In the present study, 37.51% of the leukoplakia cases were of 
mild dysplasia, followed by 32.5% cases of hyperkeratotic 
lesion without dysplasia, and moderate and severe cases of 
dysplasia were 25% and 5%, respectively, in 40  cases of 
leukoplakia [Table 12].

Figure 4: Photomicrograph of P53 staining in (a) normal tissue ×10 and 
(b) ×40, (c) hyperkeratosis ×10 and (d) ×40
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Table 2: Difference between positivity of the row and 
column parameters for total number of cases

HPV (IHC)

Z‑test P
p53 2.516 0.012
Koilocyte 1.013 0.311
The P value (value of significance) for p53 against HPV (IHC) is 0.012, 
which is less than that of 0.05 and indicates a significant difference between 
positivity proportion of p53 and HPV (IHC), whereas the P value for 
koilocyte and HPV (IHC) is 0.311, which is nonsignificant and indicates 
no significance of difference between proportion of positivity between 
koilocyte and HPV (IHC). HPV: High‑risk human papillomavirus, IHC: 
Immunohistochemistry

Table 1: Sensitivity of koilocytes with respect to 
immunohistochemistry method 

Koilocytes HPV (IHC) Sensitivity

Positive Negative
Positive 20 12 1.00 (100)
Negative 0 8
Table shows 100% sensitivity for koilocytes with respect to IHC. HPV: 
High‑risk human papillomavirus, IHC: Immunohistochemistry

Table 4: The values for high‑risk human papillomavirus 
(immunohistochemistry) positivity for leukoplakia and 
controls independently

HPV (IHC) in leukoplakia samples

Z‑test P
p53 2.578 0.010
Koilocyte 2.578 0.010
The P  value for p53 against HPV (IHC) in leukoplakia samples and 
koilocyte against HPV (IHC) in leukoplakia samples is 0.010 and 0.010, 
respectively, which is less than that of 0.05 and indicates a significant 
difference between p53 and HPV (IHC) and koilocyte and HPV (IHC). 
HPV: High‑risk human papillomavirus, IHC: Immunohistochemistry

Table 3: Tests the significance of the difference between 
positivity of the row and column parameter for 40 
leukoplakia cases

p53 HPV (IHC)

Leukoplakia Control

Positive Negative χ2 Positive Negative χ2

Positive 16 16 1.00 4 3 0.778
Negative 4 4 2 1
The χ2 P value for HPV (IHC) (leukoplakia) against p53 is nonsignificant 
(P=1.00) which is greater than that of 0.05; the positivity and negativity 
of HPV (IHC) (leukoplakia) and p53 are independent. Similarly, the 
results are nonsignificant incontrol group also. HPV: High‑risk human 
papillomavirus, IHC: Immunohistochemistry
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The result shows 76.92% of HPV positivity with hyperkeratotic 
lesion, followed by 46.66% of the cases with mild dysplasia, 
and 30% of the cases were of moderate dysplasia. There 
was no HPV infection positivity in two cases of severe 
dysplasia [Table 12].

Discussion

HPV is a member of the Papillomaviridae family that infects 
epithelial cells exclusively. The association of HPV types 
16 and 18 with neoplasms of the uterine cervix is well 
recognized.[13] After infecting epithelial basal layer, virus 
replicates in the nuclei of the infected cells, which produces 
mature virions in the suprabasal layers.Oral HPV infection 
can be acquired by oral‑genital contact, by mouth‑to‑mouth 
contact, or possibly by autoinoculation and in infants by 
mother‑to‑child transmission.[14]

p53 and Rb are significant tumor suppressor genes, which 
maintain cell cycle regulation, protect cellular repair processes, 
and are involved in programmed cell death or apoptosis.[15]

The aggressive behavior of HPV is considered to be due to 
two oncoproteins, E6 and E7. The E6 protein has been shown 
to interact with the p53 protein and promote its degradation 
by means of an ubiquitin pathway. The E7 oncoprotein can 
similarly complex with the Rb protein and inactivate it. 
Hence, this research to assess the expression of p53 in the 
presence of HPV in oral leukoplakia using IHC and H and E 
staining.

The present study showed that HPV positivity was mainly 
in the stratum spinosum and no staining was evident in the 
parakeratinized layer. Positivity was observed in classic 
koilocytes and also with nonclassic histologic HPV cells, which 
is similar to that reported by Varnai et al.,[16] but they reported 

Table 7: Profile distribution of study samples and their 
association with high‑risk human papillomavirus infection

Lesion Total number 
of cases

HPV IHC 
Positive

Percentage of IHC 
(HPV)‑positive cases

Leukoplakia 40 20 50
Normal 10 6 60
P 0.832
HPV: High‑risk human papillomavirus, IHC: Immunohistochemistry

Figure 5: Photomicrograph of P53 staining in mild (a: ×10 and b: ×40) 
and moderate (c: ×10 and d: ×40)
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Figure 6: Photomicrograph of human papillomavirus staining in mild 
(a: ×10 and b: ×40), moderate (c: ×10 and d: ×40), and severe (e: 
×10 and f: ×40)
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Table 5: The values for leukoplakic lesions with high‑risk 
human papillomavirus infection

HPV (IHC) Leukoplakia Control χ2 (P)
Positive 20 6 0.321
Negative 20 4
The χ2 P value for HPV (IHC) and leukoplakia is nonsignificant 
(P=0.321) which is greater than that of 0.05. Since the value for HPV 
(IHC) is (0.321) nonsignificant, the attributes of high‑risk human 
papillomavirus (IHC) and leukoplakia are independent. HPV: High‑risk 
human papillomavirus, IHC: Immunohistochemistry

Table 6: Sensitivity of koilocytes with respect to 
immunohistochemistry method

Koilocytes HPV (IHC) Sensitivity (%)

Positive Negative
Positive 20 12 1.00 (100)
Negative 0 8
This table shows 100% sensitivity for koilocytes with respect to IHC. 
HPV: High‑risk human papillomavirus, IHC: Immunohistochemistry
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HPV positivity in the parakeratinized layer and occasionally 
in cells with apparently normal morphology as well. They had 
utilized chromogenic in situ hybridization technique.

In contrast to the present study, Bouda et  al.[1] analyzed 
hyperplastic dysplastic and SCC cases. The nested polymerase 
chain reaction  (PCR)  analyses detected 48 of 53  (90.6%) 
positive cases of HPV, and none of the normal samples were 
infected. HPV was detected in 5 of 5 dysplasias  (100%) 
and 18 of OSCC. There was no association between HPV 
infection, histology, and classic HPV changes, but Yaltirik 
et  al.[17] detected one case of leukoplakia with moderate 
koilocytosis and two cases of mild koilocytosis in the surface 
epithelium. Additionally parakeratosis was observed in one 
case and hyperkeratosis in three cases, whereas in the present 
study, parakeratosis was observed in 25  (56%) cases and 
15 (40%) cases of orthokeratosis with 20 (50%) cases of HPV 
positivity.  Whereas, V. E. Furrer et al.[18] reported 48% cases 
of positive koilocytosis in their study. The present study shows 
a clear statistical significance of koilocytosis in the lesion.

The present study shows acanthosis and HPV positivity 
in 17 of 40 (42.5%) cases, and 11 of 40 (27.5%) of the cases 
did not show acanthosis nor HPV positivity.

In a study published by Koyama et al. to detect HPV infection 
using in  situ methods to examine HPV infection  (HPV‑16, 
HPV‑18, HPV‑22, HPV‑38, and HPV‑70), positive cells were 
observed not only in koilocytes but also in morphologically 
normal cells. HPV‑16‑positive cells were scattered in the 
parakeratinized layer of the nonneoplastic epithelium. The 
present study showed HPV positivity in the koilocytes in 
the spinous layer but not in the parakeratinized layer which 
is almost in congruent with the published report,[19] and this 
difference in expression is probably due to the different 
methodologies utilized.

In the current study, an increased prevalence of HPV was 
observed in hyperkeratosis, followed by mild and moderate 
dysplasia, but there were no signs of HPV in two cases of severe 
dysplasia which is not in tandem with a study published by 
Acay[20] using in situ. Data published by Bouda et al.[1] showed 
25 of 29 hybridization. (86.2%), 5 of 5 dysplasias (100%), and 
18 of OSCC positivity of HPV, which is not congruent with 
the present study.

Cianfriglia et  al.[21] published the data similar to our study 
with 57% dysplastic lesions and 61% hyperplastic lesions 
were positive for HPV. There was no statistical significance 
in relation to epithelial dysplasia.

The present study does not confirm with an earlier study 
published by Mousami Majumdar.[22] Most of the leukoplakia 
patients suffered from moderate (57% and 54%), followed by 
mild (27% and 26%) and severe (16% and 12%) dysplasia in 
HPV infected and noninfected samples, respectively, but only 
a few had hyperplasia (10% and 8%).

Our study shows 50%  (20/40) positive cases of HPV and 
60% (6/10) of normal oral mucosa which is not congruent to 
the findings of Bouda et al.[1] where the nested PCR analyses 
detected 48 of 53 (90.6%) positive cases of HPV and none 
of the normal samples were infected, and Acay[20] found an 
overall prevalence of HPV infection was 24%, markedly 
higher than that found in the control group, which reports 
a higher prevalence of HPV in leukoplakia than in normal 
oral mucosa.

HPV detection in the present study is not significantly related to 
the presence of leukoplakia in nonhomogeneous (4/11, 55.17%) 
or homogeneous variants  (16/29, 36.36%), which is 
congruent with a study published by Campisi et al.[23] Only 
histologically confirmed cases with 90 healthy samples with 

Table 9: Profile distribution of leukoplakia cases according 
to Chevron keratinization histopathologically and their 
association with high‑risk human papillomavirus infection

Chevron 
keratinization

IHC (HPV)

Positive Positivity (%) Negative
Positive 10 50 12
Negative 10 50 8
P (χ2) 0.751
HPV: High‑risk human papillomavirus, IHC: Immunohistochemistry

Table 10: Profile distribution of surface keratinization in leukoplakia and their association with high‑risk human 
papillomavirus infection

Keratinization Total number of cases

Leukoplakia

Percentage of 
leukoplakia cases

HPV IHC

Positive

Percentage of 
HPV positivity

Parakeratinization 25 62.5 14 56
Orthokeratinization 15 37.5 6 40
P 0.514
HPV: High‑risk human papillomavirus, IHC: Immunohistochemistry

Table 8: Profile distribution of leukoplakia cases 
according to surface vacuolization and their association 
with high‑risk human papillomavirus infection

Surface 
vacuolization

IHC (HPV)

Positive Percentage of HPV positivity Negative
Positive 16 80 8
Negative 4 20 12
P (χ2) 0.024
HPV: High‑risk human papillomavirus, IHC: Immunohistochemistry
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Table 11: Profile distribution of leukoplakia cases 
according to acanthosis histopathologically and their 
association with high‑risk human papillomavirus infection

Acanthosis IHC (HPV)

Positive Percentage of positivity Negative
Positive 17 85 11
Negative 4 20 8
χ2 (P) 0.214
HPV: High‑risk human papillomavirus, IHC: Immunohistochemistry

Table 12: Profile distribution of leukoplakia cases according to the grade of dysplasia and their relation to high‑risk 
human papillomavirus infection

Histological type Total number of cases

Leukoplakia

Percentage of 
leukoplakia cases

HPV IHC

Positive

Percentage of 
HPV positivity

Hyperkeratosis 13 32.5 10 76.92
Mild dysplasia 15 37.5 7 46.66
Moderate dysplasia 10 25 3 30
Severe dysplasia 2 5 0 0
HPV: High‑risk human papillomavirus, IHC: Immunohistochemistry

no evidence of oral mucosal lesions were included in the 
study, and HPV detection was not significantly related to 
the presence of leukoplakia in nonhomogeneous (3; 13.0%) 
or homogeneous variants (9, 20.0%). Similar findings were 
reported by Cianfriglia et al.[21] These findings suggest that the 
nonhomogeneous appearance of the lesion may be a guide for 
the detection of HPV infection.

Sixty‑seven percent of potentially malignant and malignant 
lesions were HPV positive by clinical criteria, which was 
reported by Furrer et al.[18] in a study of 33 individuals (21 men 
and 12 women) with a mean age of 58.7 years and the control 
group consisted of 23 individuals (6 men and 17 women) with a 
mean age of 38.1 years with clinically normal mucosa, utilizing 
PCR‑Southern blot analysis, whereas our study showed HPV 
positivity in 85.71% of papillary appearance of the lesion 
and 42.42% of flat‑surfaced lesions.  The detection of HPV 
is not significantly related to the clinical surface appearance 
of the lesion, but the papillary surface may be suggestive of 
HPV infection.

In the present study, the expression of p53 in leukoplakia was 
detected and occurred mainly in the basal layer of epithelium, 
similar to that observed in the earlier studies Fan et al.[24] The 
expression of p53 in leukoplakia was detected and occurred 
mainly in the basal layer in the present study. Furthermore, 
the study of Lawall Mde and Marcelo Crivelini,[25] who 
immunohistochemically studied leukoplakia cases and assessed 
expression of p53 and PCNA in nondysplastic leukoplakias, to 
correlate the results with the degree of epithelial keratinization, 
found that most of leukoplakias showed p53 and PCNA 
expression in their different keratinization degrees. The p53 
marking was confined to the basal and parabasal layers. The 
present study shows a statistically significant expression of 
p53.

In our study, HPV‑16 was detected in 16 of 32 p53‑positive 
cases of leukoplakia. There was no statistical association of 
p53 with HPV infection in our study, which is in congruent 
with a study reported by Gopalakrishnan et al.[23] They suggest 
that HPV infection along with p53 expression role needs to 
be defined further due to limited no. of cases. p53 IHC, p53 
gene mutation, and HPV prevalence do not provide means 
to differentiate between leukoplakia and carcinoma and do 
not provide a predictive test for progression of leukoplakia 
to carcinoma.

Haraf et  al.[8] in patients with SCC of the head and neck 
found that 24% of the patients had p53 mutations and 18% 
were positive for HPV infections, whereas in our study of 
leukoplakia, we found that 80% of the patients expressed p53 
and 50% were positive for HPV with a significant statistical 
significance, suggesting that HPV may be involved in the 
development of these cancers in patients.

Campisi et al.[26] suggest that HR‑HPV is able to transform 
epithelia through expression of the viral oncoproteins E6 
and E7 causing deregulation of cell cycle and apoptotic 
pathways.

In our study, we observed 9 of 13  (69.29%) cases 
of hyperkeratosis lesion, positive for p53 and HPV 
infection, and 2 of 13 (15.38%) cases are negative for 
HPV infection but positive for p53, suggesting that there 
is no statistical association between expression of p53 
and HPV infection.

The present study utilizing the IHC method shows that p53 
expression is of significance, but the presence of HPV does not 
show any significant association with p53 expression.

Conclusion

Assuming IHC to be a standard method, we conduct 
sensitivity of koilocytes with respect to IHC method, and 
the result shows 100% sensitivity for Koilocytes with respect 
to IHC.

The expression of p53 is proportionally significant to the 
expression of positivity of HPV, but there is no significant 
association between HPV and p53 expression, hence 
suggesting that p53 is certainly a good prognosticator of 
the status of leukoplakia, but the presence of HPV has no 
significant bearing on the expression of p53.
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The presence of HPV in normal oral mucosa in the absence of 
any significant habit suggests that there might be a synergistic 
action of HPV and habits in malignant transformation of the 
leukoplakia lesion.
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