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ABSTRACT

Introduction: Over-expression of p16™K‘¢ has been reported
in tissues of oral squamous cell carcinoma (SCC) associated
with Human Papillomaviruses (HPVs). Immunohistochemical
(IHC) detection of p16™K4 is an easy technique than molecular
detection of HPVs, hence we investigated the presence of this
protein in the most common pre-malignant and malignant oral
lesions i.e. leukoplakia and SCC respectively.

Material and Methods: We performed IHC detection of p16™Nk4a
in sections of paraffin embedded formalin fixed tissues of
leukoplakia with or without dysplasia (n= 21) and SCC lesions
(n= 69) and correlated with various patterns of p16™<a positivity
with respect to histological diagnosis.
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Results: In the present study, 71% cases of oral SCC cases were
positive for p16™K4a of which the most common pattern was
diffuse nuclear and cytoplasmic staining. Among the cases with
leukoplakia, 57.1% were positive for overexpression of p16'N<4a,
wherein diffuse and sporadic pattern was observed among 23.8
percent each.

Conclusion: In the present study, significant number of oral SCC
cases observed overexpressing p16™K4 . However HPV DNA
detection based studies are needed to validate the utility of IHC
detection of p16™k4¢ as a surrogate marker for HPV associated
oral SCC.
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INTRODUCTION

Oral carcinoma is amongst the leading malignancies worldwide,
with an overall incidence of 16.1 adults per 100,000, with marked
geographic variation inits distribution [1]. It ranks number one among
all cancers in males and third in females in India [2]. Squamous cell
carcinoma (SCC) is the commonest of all oral malignancies. It has
been observed that 5.7% of leukoplakia, the most common oral
pre malignant mucosal lesion, may get transformed into malignant
lesion every year [3].

The aetiology of oral carcinoma has been considered to be
multifactorial. Several epidemiological data suggests a strong
association between oral cancer and risk factors like cigarette
smoking, smokeless tobacco and alcohol consumption [4-6].
Further, there is an ample evidence of association between chewing
betel quid with and without tobacco and oral squamous cell
carcinoma [7]. Recently, certain high Risk Human Papillomaviruses
(HPV) genotypes were found associated with potentially pre-
malignant and malignant oral lesions [8].

One of the several cyclin-dependent kinase inhibitors, which
are responsible for regulation of normal cell cycle, p16™N<“a is
usually inactivated in many cancers through mutation, deletion
or hypermethylation of the gene, resulting in reduced or loss of
expression. But in situation of cellular transformation, in which pRB
is directly inactivated by E7 oncogene of some of the high risk
HPVs, cells are released from growth-suppressive stimuli mediated
by the p16™«4a This leads to the conclusion that reduced or lost
pRB function results in enhanced p16™N<4 levels, as a result of a
negative feedback control [9].

Expression of p16™N<“in association with HPV-HR infection has
been observed in a high proportion of cases with high grade
cervical dysplasia and cancer. Recently, it has been observed that
those cases of oropharyngeal carcinoma, which are associated with
transcriptionally active HPV DNA may need deintensified regimens
which will reduce the long term negative impact of treatment. Such
cases may be singled out by IHC detection of p16™<4a [10,11].
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In the present study, we have investigated p16™N< expression in oral
pre-malignant lesion i.e. leukoplakia and oral SCC; and to correlate
patterns of p16N<4a positivity with respect to different histological
grades of oral SCC.

MATERIAL AND METHODS

On the basis of clinical features and histopathological confirmation
21 patients of leukoplakia and 69 patients of SCC were included in
the present study. These cases presented in surgical OPD of the
University Hospital of Banaras Hindu University, Varanasi, India.
between January 2011 and June 2012. The age of the patients
with leukoplakia ranges from 16 and 75 years and that of SCC was
between 22 and 70 years. Punch biopsy samples were taken from
each patient and subjected to haematoxylin and eosin staining as
per standard protocol for histopathological confirmation and grading
of the lesions [12].

The IHC detection of p16™N<a expression was performed on tissue
sections, prepared from paraffin embedded formalin fixed tissues, by
using p16™K“monoclonal antibody kit (BioGenex). Positive controls
included block sections of HelLa cell line (HPV 18 transfected).
Primary antibody was replaced with PBS in negative control and
normal oral tissue in each assay. Immunostaining of the sections
was reviewed and a strong nuclear as well as cytoplasmic staining
was considered as positive reaction, as described by Klaes et al.,
[9]. The distribution of p16™N<4 positivity was scored as negative
(<1% cells positive), sporadic (<5% cells positive), focal (<25% cells
positive) and diffuse (>25% cells positive).

The x? test was applied to calculate the significance of association
of p16™«“a overexpression with oral pre-malignant and malignant
lesions. The study was duly approved by the Institute Ethics Com-
mittee of Institute of Medical Sciences, Banaras Hindu University,
Varanasi, India.

RESULTS

In the present study, cases of leukoplakia were observed in all age
group; however 81% of these were seen above 30 years of age.
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Among oral SCC group, 94.2% of the patients were observed above
30 years, however none of the cases were observed below 20 years

Leukoplakia Oral SCC
Age group (n=21) (n=69)
<20 2(9.5) -
21-30 2(9.5) 4(5.8)
31-40 6 (28.6) 10 (14.5)
41—-50 3(14.9) 20 (29.0)
51-60 6 (28.6) 19 (27.5)
> 61 2(9.5) 16 (23.2)

[Table/Fig-1]: Age distribution of subjects of Leukoplakia and Oral SCC

Note: Data in parenthesis indicate percentage.

Leukoplakia Oral carcinoma
(n=21) (n=69)

Male Female Male Female
17 (80.9) 4 (19.1) 58 (84.1) 11 (15.9)
[Table/Fig-2]: Sex distribution of subjects of Leukoplakia and Oral SCC
Note: Data in parenthesis indicate percentage

Leukoplakia Oral SCC
Sites of the Lesions (n=21) (n=69)
Tongue 5 (23.8) 26 (37.7)
Buccal mucosa 5(28.8) 17 (24.6)
Cheek 4 (19) 13(18.8)
Alveolus 2(9.5) 4 (5.8)
Lip 3(14.2) 2(2.9)
Angle of mouth 1(4.8) 2(2.9)
Soft palate - 3(4.3)
Hard palate 1(4.8) 1(1.45)
Gingiva - 1(1.45)

[Table/Fig-3]: Distribution of sites of Leukoplakia and Oral SCC
Note: Data in parenthesis indicate percentage

in SCC (400x magnification)
2 in SCC (400x magnification)
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of age [Table/Fig-1]. Further, observing the sex distribution among
the subjects, premalignant and malignant lesions was observed
more among males constituting 80.9% and 84.1% respectively
[Table/Fig-2].

Tongue was the most common site involved in SCC followed by
buccal mucosa, cheek, alveolus, soft palate, lip, angle of mouth,
hard palate and gingiva. Among oral pre malignant lesions most
common sites involved were tongue and buccal mucosa followed by
cheek, lip, alveolus and angle of mouth and hard palate [Table/Fig-3].
Majority of oral SCC cases, in our study, were of grade-1 (53/69,
76.8%), followed by grade-2 13/69, 18.8%) and grade-3 (3/69,
4.4%) on histopathological grading after H & E staining. Out of total
of 21 pre malignant lesions 7 cases (33.33%) were of leukoplakia
with dysplasia and 14 (66.67 %) were without dysplasia.

While observing for overexpression of p16™<4 py IHC, 71.01%
cases of oral carcinoma were found to be positive, whereas in oral
leukoplakic lesions the positivity was 57.14%. While observing the
overexpression in oral cancers, out of 69 cases 31.9% had diffuse
pattern [Table/Fig-4] followed by sporadic and focal [Table/Fig-5]
which were observed in 24.6 and 14.5% cases respectively. Among
21 leukoplakia cases, 23.8% cases were found to exhibit diffuse and
sporadic patterns of p16™<4a expression each and focal expression
was observed in 9.5% cases [Table/Fig-6].

Among cases of leukoplakia without dysplasia, majority (38.5%)
exhibited sporadic pattern of p16™“a expression whereas most
common pattern of overexpression among leukoplakia with
dysplasia was diffuse (25%). Further, out of 69 cases of SCC, diffuse
pattern of p16™<“a expression was observed in 28.3%, 42.9% and
50% cases of SCC grade 1, 2 and 3 respectively whereas focal
staining among 15.1, 7.1 and 50 percent respectively. Further, none
of the SCC grade 3 cases exhibited sporadic pattern of expression
of p16™<4a put this pattern was observed 28.3% and 14.3% cases
among SCC grade 1, and 2 respectively [Table/Fig-7].

DISCUSSION

Oral cancers continues to be a public health problem with an
estimated incidence of 267,000 cases and 128,000 deaths annually,
two-thirds of which is observed in developing countries [13].
Recently, it has been observed that age standardized incidence rate
of oral cancer per 100 000 population is 12.6 in India [14].

In the present study, tongue was observed to be the commonest site
affected by SCC, while leukoplakia was equally observed on tongue
and buccal mucosa. Hard palate was observed to be the least
affected by such lesions. Although, tongue was not the preferred
site for development of leukoplakia, but this was one of the most

[Table/Fig-6]: p16™<aexpression in Leukoplakia and Oral SCC
*OSCC = Oral Squamous cell carcinoma, = 24.37, P-value <0.05.

Negative Sporadic Focal Diffuse
Lesions n % n % n % n % Total
Leukoplakia 9 42.8 5 23.8 2 9.6 5 23.8 21
0OSsCC 20 29.0 17 24.6 10 14.5 22 31.9 69
29 32.2 22 245 12 13.3 27 30 90

[Table/Fig-7]: p16™<“aexpression in different grade in Leukoplakia and Oral SCC

*OSCC = Oral Squamous cell carcinoma

Negative Sporadic Focal Diffuse
Lesions n % n % n % n % Total
Leukoplakia without dysplasia 4 30.7 5 38.5 1 7.7 3 23.1 13
Leukoplakia with dysplasia 5 62.5 0 0 1 12.5 2 25 8
OSCC Grade 1 15 28.3 15 28.3 8 15.1 15 28.3 53
OSCC Grade 2 5 35.7 2 14.3 1 71 6 42.9 14
OSCC Grade 3 0 0 0 0 1 50 1 50 2
Total 29 32.2 22 24.4 12 13.3 27 30.1 90
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probable site to show dysplastic or malignant changes [15].

The reports implicating specific HPV types in oral carcinoma were
first published in 1985 [16,17]. It has been observed that HPV
16 participates in disruption of regulation of p16™<4 suppressor
protein and its overexpression can be used as surrogate marker
for detection of HPV 16 association in oral SCC [18,19]. Similarly,
the value of the immunostain for p16™<“@was observed in identifying
dysplasic lesions [20]. It was observed that there are two subsets
of oral SCC and only one subset is associated with HPV infection,
with two different mechanisms working at genetic level [21]. The
present study also indicates two different subsets of these lesions
on the basis of p16™<“aexpression as 71.01% cases of oral SCC,
and 57% cases of leukoplakia were positive for the overexpression
of the said protein.

Further, It has been observed that p16™<4 expression is strong
independent prognostic indicator also. The patients with oral SCC,
not expressing p16™<“ahad 4 times increase risk of death and 7.5
times increase risk of recurring cancer in comparison to those
expressing it. Prognosis of p16™<“@ positive cases has been reported
to be better irrespective of histological grade [22].

On statistical analysis, p16™N““ over expression (sporadic, focal and
diffuse pattern combind) in cases of pre malignant lesions observed
to be insignificant (p> 0.05) but was found to be strongly associated
with oral SCC (p< 0.05). According to a recently published meta-
analysis, p16™K4 positivity range from 12.8 to 100% in oral carcinoma
cases, which might be due to use of different kits for IHC detection
of p16™«*a py different groups of investigators [23].

While observing p16™N<a positivity in leukoplakia with or without
dysplasia as well as different grades of SCC in this study, no single
pattern of expression alone was strongly associated with leukoplakia
or SCC cases. However, a study conducted earlier observed focal
and diffuse pattern in HPV positive cases, of both premalignant as
well as SCC cases, in a statistically significant number of cases [24].
On the contrary, it has been reported that SCC of cervix, caused by
certain high risk genotypes of HPV, exhibits significant association
with diffuse pattern of expression of p16™<“a [25]. As we did not
attempt for HPV DNA detection it would not be imperative for us
to comment on the specificity of p16™<“a expression regarding
association of HPV in oral SCC.

CONCLUSION

The present study demonstrated the significant association of p16N<
overexpression in cases of oral SCC. Further HPV DNA detection
based studies are needed to validate the utility of IHC detection of
p16N<4aas a surrogate marker for HPV associated oral SCC.
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