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ABSTRACT

Background: There is an epidemiological shift in head and neck squamous cell carcinoma (HNSCC) attributable to
HPV infection. HPV positive HNSCC has unique biology, risk factors, clinicopathological characteristics and outcome.
There is a large variation in the published prevalence of HPV-related HNSCCs in India ranging from 7 to 78.7%. This
study aims to find the P16 expression in the oral cavity and oropharyngeal SCC, thereby prevalence of HPV in our
setting and to define the clinicopathological characteristics of HPV positive tumours in our setting.

Methods: 210 specimens of primary Oral squamous cell carcinoma (OSCC) and Oropharyngeal Squamous cell
carcinoma (OPSCC) were included. Immunohistochemistry was done using monoclonal mouse p16 antibody. Clinical
details of each case were collected. Analysis was done using SPSS software and the association of P16 and
clinicopathological variables were calculated using Fishers exact test.

Results: P16 positive expression is observed only in 1/122 (0.82%) of OSCC and 8/88 (9%) of OPSCC. P16 positivity
showed significant association with Grade of tumor (p=0.008) and histological variant of SCC (p=0.00). 77.7% of P16
positive tumours are Grade 2 and 66.6% of Basaloid SCC was P16 positive. There is no significant association between
p16 expression and other variables (subsite, age, gender, alcoholism, smoking, betel chewing and stage).
Conclusions: P16 positivity was higher in oropharyngeal than in oral cancer. However, the HPV positivity rates are
lower than other parts of India.

Keywords: P16 immunohistochemistry, HPV, Oral Squamous cell carcinoma, Oropharyngeal squamous cell

carcinoma

INTRODUCTION

Squamous cell carcinoma of head and neck is a major
public health problem in developing countries.! Oral
cavity and oropharynx squamous cell carcinoma constitute
most of the head and neck cancers. Overall oral and
oropharyngeal squamous cell carcinoma is the sixth most
common cancer in the world. Incidence of oral cancer is
found to be high in Southern Asia and age standardized
incidence rates in India and Pakistan is more than 10 cases
per 1,00,000 population.?

Smoking and alcohol act synergistically and are the two
most important etiological factors responsible for about
75% of head and neck squamous cell carcinoma. Despite
the decrease in the incidence of tobacco induced cancers
in many countries, there is an increasing incidence of
HNSCC, particularly in younger age group even in the
absence of above risk factors. This shift in epidemiology
has been attributed to Human Papilloma Virus (HPV)
infection.* HPV was included as a carcinogenic agent in
the head and neck squamous cell carcinoma (HNSCC) by
International Agency for Research on Cancer (IARC) in
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2007.4 The majority of HPV-related squamous cell
carcinoma arises in the oropharynx, particularly the
palatine and lingual tonsils. In oral cavity, only a small
proportion of cases appears to be caused by HPV.> HPV
positive squamous cell carcinoma has unique biology, risk
factor profile, clinicopathological characteristics and
outcome. HPV positive OPSCC, although presents at a
later clinical stage, is associated with significantly better
survival outcome than HPV negative OPSCC."
Demonstration of P16 overexpression by
immunohistochemistry is the surrogate marker of
transcriptionally active HPV infection. According to the
recent AJCC (8th edition) guidelines, P16 IHC should be
done in all oropharyngeal cancers with a separate staging
system for HPV positive OPSCC.”

In the large population based epidemiological study by
Brandon et al., the incidence of HPV-positive OPSCC was
4.62 per 100,000 persons, 250% the incident rate of HPV-
negative OPSCC in the United Staes.® Even though the
literature on HPV-positive OPSCC cancers in India is
limited, in the study published by Bahl et al in 2013, the
reported prevalence of HPV in OPSCC was 22.5% in
Northern India.® Murthy et al and Sannigrahi et al reported
a similar prevalence of 20% and 15% respectively.3

Yete et al observed 50 studies all around the world and
reported the average prevalence of HPV-positive oral
cancer as 24.4%. However, the prevalence in India was
36.6% which is slightly higher than the global
prevalence.'! Balaram et al reported a high prevalence of
73.6% in the South India (1995)12, while prevalence in the
North and Northeast ranged from 7 to 29% 15% in the
western region, 33.6% in the Eastern region and 27.5%
prevalence in Central India.**” The published literature
regarding prevalence of HPV in Kerala is limited, except
for study by Balaram et al in 1995. Hence, this study aims
to find the P16 positive expression in the oral cavity and
oropharyngeal squamous cell carcinoma, thereby the
prevalence of HPV infection in our setting and to define
the clinicopathological characteristics of HPV positive
tumours in our setting.

METHODS

This is a descriptive study conducted on 210 cases of
primary oral or oropharyngeal squamous cell carcinoma
which are histopathologically diagnosed in the Department
of Pathology, Govt. Medical College, Kottayam during the
study period of 18 months (January 2019 to June 2020).
The study was approved by the Institutional Review Board
of Government Medical College, Kottayam.

Proportion of oropharyngeal squamous cell carcinoma
cases which showed p16 positivity in study conducted by
Adilbay18 et al was 25.7%. Taking absolute precision as
6, Sample size was calculated with formula, N=Za2pq/d2.
Sample size was taken as 210. Continuous sampling was
done. First 210 cases of Squamous cell carcinoma of oral
cavity and oropharynx were included. Inadequate biopsy

specimens for doing Immunohistochemistry, carcinoma
infiltrating oral cavity or oropharynx from adjacent areas
like nasal cavity, paranasal sinuses, nasopharynx, glottis,
thyroid, salivary gland and metastasis to oral cavity or
oropharynx were excluded.

All specimens with clinical diagnosis of Squamous cell
carcinoma of oral cavity and oropharynx were fixed in
10% formalin. After 24-hour formalin fixation and
processing, all specimens were embedded in paraffin. 4-
micron thickness sections were made and stained with
Haematoxylin and Eosin for routine histological
examination. Carcinoma infiltrating oral cavity or
oropharynx from adjacent areas like nasal cavity,
paranasal sinuses, nasopharynx, glottis, thyroid, salivary
gland are excluded.

Immunohistochemistry was performed using monoclonal
mouse p16 antibody (Biogenex, Anti- P16(INK4), Clone
G175-405, AM540-2M) on histopathologically diagnosed
cases of oral cavity and oropharyngeal squamous cell
carcinoma specimens and evaluated with a light
microscope. A positive control of known pl6-positive
cervical squamous cell carcinoma was run with each batch
of test slides. P16 expression is considered positive if there
is strong and diffuse nuclear or nucleocytoplasmic staining
present in greater than 70% of the malignant cells. All
other staining patterns were considered negative.

Clinical details of each case were collected from the
available records in the Medical Records Library and
recorded as in Proforma. Clinicopathological variables
studied include site — oral cavity/ oropharynx, subsites,
age, Gender, Conventional/ Histological variants, Grade,
Risk factors- alcoholism, smoking, betel nut chewing
independently and stage of disease. Histopathologic
grading was done according to World Health Organization
criteria. Grade 1: Well differentiated, Grade 2: Moderately
differentiated and Grade 3: Poorly differentiated

Analysis was done using Statistical package for social
sciences (SPSS) software (version 26). Descriptive data
was presented in the form of frequency and percentage and
the association of P16 and clinicopathological variables
were calculated using Fishers exact test. P<0.05 was
considered statistically significant.

RESULTS

Among the study participants, 122 had Oral Squamous cell
carcinoma (OSCC) and 88 had Oropharyngeal Squamous
cell carcinoma (OPSCC). Within oral cavity, oral tongue
was the most common site, followed by buccal mucosa.
Base of tongue was the most common site in oropharynx,
followed by soft palate. Maximum incidence was observed
within the age group 60-69 years and mean age calculated
was 60.4 years. Mean age of OSCC was 58.7 years and
OPSCC was 62.8. Marked male predominance was
observed, especially in oropharynx. Conventional
Squamous cell carcinoma is the most encountered entity in
this study.
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Table 1: Demographic details of study population.

Oral cavity

Oropharynx

Total no of cases 122 (58.1%) 88 (41.9%)
Oral tongue 58 (48%) Base of tongue 27 (31%)
Buccal mucosa 36 (29%)  Soft palate 17 (19%)
Floor of mouth 7 (6%) Tonsil 18 (20%)

Subsite Lower alveolus 6 (5%) Posterior pharyngeal wall 13 (15%)
Upper alveolus 4 (3%) Anterior pillar of tonsil 6 (7%)
Hard palate 6 (5%) Valleculae 6 (7%)
Retromolar trigone 5 (4%) Uvula 1 (1%)

Age (in years)

20-29 1 (0.8%) 0 (0%)

30-39 7 (5.7%) 0 (0%)

40-49 18 (14.7%) 6 (6.8%)

50-59 38 (31.1%) 23 (26.1%)

60-69 35 (28.7%) 39 (44.3%)

70-79 18 (14.7%) 17 (19.4%)

80-89 5 (4.1%) 3 (3.4%)

Gender

Male 97 (79.5 %) 86 (97.7 %)

Female 25 (20.5 %) 2 (2.3 %)

Classic /Variants

SCC, NOS 117 (96 %) 82 (93 %)

Verrucous carcinoma 3 (2.4 %) 6 (7 %)

Acantholytic SCC 2 (1.6 %) 0 (0%)

Basaloid SCC 0 (0%) 0 (0%)

Grade

Grade 1 79 (66.4 %) 31 (35.2 %)

Grade 2 36 (30.2 %) 47 (53.5 %)

Grade 3 4 (3.4 %) 10 (11.3 %)

Risk Factors

Alcoholic 82 (67.3%) 82 (93.1%)

Non-Alcoholic 40 (32.7%) 6 (6.8%)

Smoker 92 (75.4%) 84 (95.4%)

Non- smoker 30 (24.6%) 4 (4.6%)

Betel Nut chewer 69 (56.6%) 39 (44.3%)

Non chewer 53 (43.4%) 49 (55.7%)

Stage of tumour

Stage | 29 (23.8%) 15 (17.0%)

Stage |1 33 (27.0%) 14 (15.9%)

Stage IlI 35 (28.7%) 19 (21.6%)

Stage IV 25 (20.4%) 40 (45.5%)

Rare variants diagnosed include verrucous carcinoma and
acantholytic squamous cell carcinoma in oral cavity and
basaloid SCC in oropharynx. In OSCC, majority of cases
are well differentiated Grade 1 tumour, while majority in
OPSCC are grade 2 tumours. In both categories, the least
are Grade 3 tumours, 3.4% and 11.3% respectively.

Habit of alcohol consumption was found in 67.2% of
OSCC patients and 93% of OPSCC patients. 75.4% of

patients with OSCC and 95.4% of patients with OPSCC
are smokers. 56.5% of patients with OSCC have the habit
of betel nut chewing while in the OPSCC, only 44.3% of
patients are betel nut chewers. Patients with OSCC
presented in almost equal proportion of Stage Ill, stage Il
and Stage | disease. In the oropharynx, most of the patients
presented in Stage V. (Table 1)
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Table 2: Clinicopathological characteristics of P16 positive SCC in the study group.

Variable Distribution P16 positivity (n=9)
. Oral cavity 11.1% (n=1)
Site Oropharynx 88.8% (n=8) 0.004
Oral tongue 11.1% (n=1)
. Base of tongue 11.1% (n=1)
Subsite Tonsil 44.4% (n=4) 0.053
Posterior pharyngeal wall 33.3% (n=3)
50-59 22.25% (n=2)
Age 60-69 22.25% (n=2) 0.09
70-79 55.5% (n=5)
Male 100% (n=9)
Gender Female 0% (n=0) 0.328
. SCC, NOS 55.5% (n=5)
Variants Basaloid SCC 44.5% (n=4) 0.000
Grade 2 77.7% (n=7)
Grade Grade 3 22.2% (n=2) 0.008
. Alcoholic 100% (n=9)
Alcoholism Non alcoholic 0% (n=0) 0.104
. Smoker 100% (n=9)
Smoking Non smoker 0% (n=0) 0.185
. Chewer 55.5% (n=5)
Betel nut chewing Non chewer 44.5% (n=4) 0.8
Stage | 22.2% (n=2)
. Stage |1 11.1% (n=1)
Stage of disease Stage 11 11.1% (n=1) 0.395
Stage IV 55.5% (n=1)

Figure 1: (A) Moderately differentiated squamous cell carcinoma (H and E, 10x) (B) P16 Immunohistochemistry,
10x (C) P16 strong (3+) nucleocytoplasmic staining, 40x.

P16 positive expression characterised by strong (2+/3+)
nucleocytoplasmic or nuclear staining in >70% of cells, is
observed only in 0.82% of OSCC and 9% of
OPSCC(p=0.004). (Figure 1) The subsite of P16 positive
OSCC was oral tongue and P16 positive OPSCC was
tonsil and posterior pharyngeal wall. Mean age of P16
positive cases is 65.5 years and all P16 positive cases are
males.

P16 positive expression showed significant association
with Grade of tumor (p= 0.008). 77.7% of P16 positive
tumours are Grade 2 tumours and 22.3% of P16 positive
cases are Grade 3 tumours. P16 positive expression
showed significant association with histological variants
of SCC (p=0.00). 66.66% of Basaloid SCC was P16
positive. (Figure 2) There is no significant association
between p16 expression and other variables. (Table 2)
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Figure 2: (A) Oropharynx- basaloid squamous cell
carcinoma (H and E, 10x) (B) P16 IHC showing dense
(2+) nuclear positivity (10x).

DISCUSSION

The overall positive P16 expression is observed only in
0.82% of OSCC and 9% of OPSCC in the present study.
P16 was considered positive only when the malignant cells
show moderate to strong, diffuse nuclear and cytoplasmic
staining in at least 70% or more of the tumour.
Cytoplasmic only staining, diffuse blush / weak intensity
staining, and other focal and patchy patterns were
considered negative. This finding is comparable with study
conducted by Bhosale et.al, in central India who reported
P16 positive expression in 1.4% of OSCC and 7.4% of
OPSCC.* P16 positivity is much less when compared to
similar studies in other states of India and central Asia.
This might be due to reduced risk factors, as
homosexuality and multiple sex partners are still
considered a taboo in this society. There is significant
association between P16 positive expression and site of the
tumour (p=0.004).

The P16 overexpression is the surrogate marker of
transcriptionally active HPV infection. p16INK4a is a
cyclin-dependent kinase (CDK) inhibitor, encoded by the
CDKNZ2A locus. pRb inactivation by HPV E7 oncogene
causes upregulation of CDKN2A and thereby pl6
overexpression. Detection of elevated p16 protein levels
by immunohistochemistry (IHC) is the most widely used
technique for HPV detection in the clinical setting. In
HPV-unrelated HNSCC, mutation of the pRb-pathway is
uncommon and p16 expression is low.?

Most of HPV-related head and neck squamous cell
carcinoma arises in the oropharynx, particularly palatine
and lingual tonsils due to the specialised reticulated
lymphoepithelium through which HPV gains access.? In
the present study, the subsite of P16 positive OSCC is the
oral tongue, while the highest incidence of p16 positive
tumors was seen in the tonsil (44.5%). There is no
significant association between P16 positive expression
and subsite with oral cavity and oropharynx (p=0.053),
which was in concordance with the study of Ralli et al.??

In the present study, mean age of P16 positive SCC was
65.5 years, with highest incidence among the age group of

70-79 years. This is in contrast to documented younger age
group of P16 positive SCC, with median age of diagnosis
at 50-56 years. This might be the reflection of the higher
age group of study participants. No significant association
between age and P16 positive expression was observed in
OSCC and OPSCC in this study.

All P16 positive cases were males, with no significant
association observed between sex and P16 positive
expression. Similar male predilection with no significant
statistical association is also observed in study by Murthy
et. al and Ralli et al.>?? Both HPV positive and negative
squamous cell carcinoma have a male predilection.

In OPSCC, there are 6 cases of Basaloid SCC, out of which
4 casas (66.6 %) were P16 positive. There is significant
association between basaloid variants of SCC and P16
positive expression. (p=0.00) Standard nomenclature is
unsatisfactory ~ for  describing HPV  mediated
oropharyngeal cancers. The recommended terminology is
“oropharyngeal squamous cell carcinoma, non-
keratinizing type”. Here, “nonkeratinizing” is a low-power
descriptor. Individual cell Keratinization and tumor
maturation seen on higher power, is compatible with the
“nonkeratinizing”  descriptor. The terms “poorly
differentiated” and “basaloid squamous cell carcinoma”
should not be used for this entity. The other morphological
variants of HPV related OPSCC includes papillary,
adenosquamous, lympho- epithelial, sarcomatoid, and
small-cell carcinoma. Tumours resembling basaloid SCC
and tumours with populations of ciliated cells have also
been described.??!

In this study, 110/210 (52.4%) were Grade 1 tumours,
none of which showed positive P16 expression. Of the 9
P16 positive tumours, 77.7% (n=7) are grade 2 tumours
and 22.3% (n=2) are grade 3 tumours with significant
association between Grade of tumor and P16 positive
expression (p= 0.008). this finding is comparable with
study by Ralli et al, which also showed a significant
correlation with histological grade of the tumor (P =
0.045). Grade is a strong and independent factor which
helps to identify patients at high risk for distant metastasis,
warranting efficient chemotherapy.?? Histopathologic
grading according to World Health Organization criteria,
based on flattened polyhedral, round, or ovoid epithelial
cells, intracellular or extracellular keratinization; and
intercellular bridge is only applicable for P16 negative
HPV unrelated SCC. Grading is of no relevance in HPV
related Squamous cell carcinoma. HPV-positive OPSCC
carries a favourable prognosis with a 5-year survival rates
of 75-80%, when compared to survival rates of less than
50% among patients with similarly staged HPV negative
tumors.?®

The risk profile for HPV-positive oropharyngeal
carcinomas differs from that for HPV-negative tumors.
Sexual behaviour is an established risk factor for HPV
positive tumours, with lifetime number of oral sex partners
being the most strongly associated factor.
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Other risk factors include open mouth kissing, increased
number of vaginal or any sex partners, aged less than 18
years at the time of first oral sex, and history of cervical
HPV infection.?* One of the limitations of this study is that
the sexual behaviour of the study population could not be
analysed owing to ethical concerns.

All the study participants with P16 positive OSCC and
OPSCC were alcoholics and smokers. HPV-positive
tumors are less likely to arise in individuals with heavy
tobacco and alcohol exposure. More research is needed to
validate on the interactions between HPV, tobacco, and
alcohol as tobacco smoking is associated with higher oral
HPV prevalence in many studies.?

However, there was no significant association between
p16 positive expression and any of the risk factors. In the
study by Ralli et al22, statistically significant association
between p16 expression and patients with history of paan
chewing was observed (p=0.03).

Majority of P16 positive SCC presented at Stage IV of
disease, with high nodal status. Similar high N stage was
observed in studies by Murthy et al and Ralli et al.>?? HPV
positive OPSCC have a high propensity for nodal
metastasis due to the anatomic structure of the tonsillar
crypts with ample access to lymphatics. Hence, they often
present with early T stage (T1-T2) and advanced N stage
(N2b—N3) with an aggressive node metastasis and higher
stage of disease.?®

However, no significant association was found between
P16 positivity and stage of tumour.

CONCLUSION

The present study was done to find out P16 positive OSCC
and OPSCC in our setting as the published literature
regarding prevalence of HPV in Kerala is limited. A total
of 122 cases of OSCC and 88 cases of OPSCC were
studied. The frequency of P16 positive expression in
OSCC is 0.82% and in OPSCC is 9% in this study. P16
positive expression showed significant association with
the site of tumor (p=0.004), Grade of tumor (p=0.008) and
histological variant, basaloid SCC. (p=0.00). There was no
significant association between P16 expression and other
variables. P16 positivity is much lesser when compared to
studies from other parts of India. However, further
evaluation with HPV-PCR and ISH are needed to confirm
the HPV infection.

ACKNOWLEDGEMENTS

I express my sincere and heartfelt gratitude to Dr. Sankar
S, Professor and HOD and Dr. Priya PV, Additional
Professor, for the guidance and Smt. Manju and Smt. Suja
for the technical help with immunohistochemistry. I would
like to acknowledge Kerala University of Health sciences
for the opportunity for performing this study.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee

REFERENCES

1. Warnakulasuriya S. Global epidemiology of oral and
oropharyngeal cancer. Oral Oncol. 2009;45(4—
5):309-16.

2. El-Naggar AK, Chan JKC, Grandis JR, Takata T,
Slootweg PJ. WHO Classification of Head and Neck
Tumours. International Agency for Research on
Cancer. 2017;347.

3. Murthy V, Swain M, Teni T, Pawar S, Kalkar P, Patil
A, et al. Human papillomavirus/p16 positive head
and neck cancer in India: Prevalence, clinical impact,
and influence of tobacco use. Indian Journal of
Cancer. 2016;53(3):387.

4. List of Classifications — IARC Monographs on the
Identification of Carcinogenic Hazards to Humans.
Available at:  https://monographs.iarc.fr/list-of-
classifications. Accessed on 10 October 2021.

5. de Martel C, Plummer M, Vignat J, Franceschi S.
Worldwide burden of cancer attributable to HPV by
site, country and HPV type. Int J Cancer.
2017;141(4):664-70.

6. Posner MR, Lorch JH, Goloubeva O, Tan M,
Schumaker LM, Sarlis NJ, et al. Survival and human
papillomavirus in oropharynx cancer in TAX 324: a
subset analysis from an international phase Il trial.
Ann Oncol. 2011;22(5):1071-7.

7. Machczynski P, Majchrzak E, Niewinski P,
Marchlewska J, Golusinski W. A review of the 8th
edition of the AJCC staging system for
oropharyngeal cancer according to HPV status. Eur
Arch Otorhinolaryngol. 2020;277(9):2407-12.

8. Mahal BA, Catalano PJ, Haddad RI, Hanna GJ, Kass
JI, Schoenfeld JD, et al. Incidence and Demographic
Burden of HPV-Associated Oropharyngeal Head and
Neck Cancers in the United States. Cancer Epidemiol
Biomarkers Prev. 2019;28(10):1660-7.

9. Bahl A, Kumar P, Dar L, Mohanti BK, Sharma A,
Thakar A, et al. Prevalence and trends of human
papillomavirus in oropharyngeal cancer in a
predominantly north Indian population. Head Neck.
2014;36(4):505-10.

10. Sannigrahi MK, Singh V, Sharma R, Panda NK,
Radotra BD, Khullar M. Detection of active human
papilloma virus-16 in head and neck cancers of Asian
North Indian patients. Oral Diseases. 2016;22(1):62-
8.

11. Yete S, D’Souza W, Saranath D. High-Risk Human
Papillomavirus in Oral Cancer: Clinical Implications.
Oncology. 2018;94(3):133-41.

12. Balaram P, Nalinakumari KR, Abraham E, Balan A,
Hareendran NK, Bernard HU, et al. Human
papillomaviruses in 91 oral cancers from Indian betel
quid chewers--high prevalence and multiplicity of
infections. Int J Cancer. 1995;61(4):450-4.

International Journal of Research in Medical Sciences | January 2022 | Vol 10 | Issue 1  Page 152



13.

14.

15.

16.

17.

18.

19.

Raphael R et al. Int J Res Med Sci. 2022 Jan;10(1):147-153

Jitani AK, Raphael V, Mishra J, Shunyu NB,
Khonglah Y, Medhi J. Analysis of Human Papilloma
Virus 16/18 DNA and its Correlation with pl6
Expression in Oral Cavity Squamous Cell Carcinoma
in North-Eastern India: A Chromogenic in-situ
Hybridization Based Study. J Clin Diagn Res.
2015;9(8):EC04-07.

Singh AK, Kushwaha JK, Anand A, Sonkar AA,
Husain N, Srivastava K, et al. Human Papilloma
Virus in Oral Cavity Cancer and Relation to Change
in Quality of Life Following Treatment—a Pilot
Study from Northern India. Indian J Surg Oncol.
2016;7(4):386-91.

D’Costa J, Saranath D, Dedhia P, Sanghvi V, Mehta
AR. Detection of HPV-16 genome in human oral
cancers and potentially malignant lesions from India.
Oral Oncol. 1998;34(5):413-20.

Nagpal JK, Patnaik S, Das BR. Prevalence of high-
risk human papilloma virus types and its association
with P53 codon 72 polymorphism in tobacco
addicted oral squamous cell carcinoma (OSCC)
patients of Eastern India. Int J Cancer.
2002;97(5):649-53.

Gheit T, Anantharaman D, Holzinger D, Alemany L,
Tous S, Lucas E, et al. Role of mucosal high-risk
human papillomavirus types in head and neck
cancers in central India. International Journal of
Cancer. 2017;141(1):143-51.

Adilbay D, Adilbayev G, Kidirbayeva G, Shipilova
V, Sadyk Z, Koyanbekova G, et al. HPV infection
and P16 expression in oral and oropharyngeal cancer
in Kazakhstan. Infect Agent Cancer. Available at:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC576
7046/. Accessed on 8 June 2021.

Bhosale PG, Pandey M, Desai RS, Patil A, Kane S,
Prabhash K, et al. Low prevalence of
transcriptionally active human papilloma virus in
Indian patients with HNSCC and leukoplakia. Oral

20.

21.

22.

23.

24,

25.

26.

Surg Oral Med Oral Pathol Oral Radiol.
2016;122(5):609-618.e7.

Amin MB, Edge S, Greene F, Byrd DR, Brookland
RK, Washington MK, et al., editors. AJCC Cancer
Staging Manual [Internet]. 8th ed. Springer
International Publishing. 2017. Available at:
https://www.springer.com/gp/book/9783319406176.
Accessed on 16 November 2021.

Devins KM, Tetzlaff MT, Baloch Z, LiVolsi VA. The
evolving landscape of HPV-related neoplasia in the
head and neck. Hum Pathol. 2019;94:29-39.

Ralli M, Singh S, Yadav SPS, Sharma N, Verma R,
Sen R. Assessment and clinicopathological
correlation of pl6 expression in head and neck
squamous cell carcinoma. J Cancer Res Ther.
2016;12(1):232-7.

Ang KK, Harris J, Wheeler R, Weber R, Rosenthal
DI, Nguyen-Tan PF, et al. Human Papillomavirus
and Survival of Patients with Oropharyngeal Cancer.
N Engl J Med. 2010;363(1):24-35.

Pickard RKL, Xiao W, Broutian TR, He X, Gillison
ML. The prevalence and incidence of oral human
papillomavirus infection among young men and
women, aged 18-30 years. Sex Transm Dis.
2012;39(7):559-66.

Chaturvedi AK, D’Souza G, Gillison ML, Katki HA.
Burden of HPV-positive oropharynx cancers among
ever and never smokers in the U.S. population. Oral
Oncol. 2016;60:61-7.

Okami K. Clinical features and treatment strategy for
HPV-related oropharyngeal cancer. Int J Clin Oncol.
2016;21(5):827-35.

Cite this article as: Raphael R, Priya PV, Anju CK,
Sankar S. P16 expression and clinicopathological
features of oral and oropharyngeal squamous cell
carcinoma. Int J Res Med Sci 2022;10:147-53.

International Journal of Research in Medical Sciences | January 2022 | Vol 10 | Issue 1  Page 153



