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Human Papillomavirus Detection in Oropharyngeal Squamous Cell
Carcinoma Using p16 Immunohistochemistry

Abstract

Introduction: Oral cancer ranks third among all cancers in the Indian population with approximately
45% of call cancer cases in India being diagnosed as oral cancer, among which 20%-50% of the
cases are observed to be associated with human papillomavirus (HPV) infection. Aim: This study
aims to detect and evaluate the presence of pl16 in oropharyngeal squamous cell carcinoma (OPSCC)
patients using immunohistochemistry (IHC). Materials and Methods: This study was based on
samples collected from 21 patients with primary OPSCC who were diagnosed and treated during
the period of December 2017-March 2018. Inclusion criteria were complete clinicopathologic data,
adequate clinical follow-up, and availability of sufficient paraffin-embedded tumor material. HPV
immunoreactivity was further investigated by means of IHC using p16 as a marker. Results: IHC
results revealed pl6 positivity in six OPSCC cases. There was no statistically significant association
of the pl6 positivity of HPV with the age, gender, or site. Conclusion: Our results suggest that
IHC-based detection of pl6 provides a suboptimal prognostic information if not combined with
detection of HPV DNA. Although pl16 expression and HPV DNA infection are correlated with
HPV-associated OPSCCs, neither of the tests alone is the optimal method for HPV status detection.
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Introduction

Cancer cell possesses artifice to
withstand a hostile host environment
(e.g., tissue barriers, the immune
system, and the cell death) and

utilizes  host resources to  grow
and escalate. Head-and-neck
squamous cell carcinoma (HNSCC)
includes a heterogeneous group of

malignant neoplasm arising from the
nonkeratinizing epithelium of the upper
aerodigestive tract; HNSCC ranks sixth
in overall neoplasms of all areas.l'! The
oral cavity and the oropharynx being
the most common sites for occurrence
of HNSCC, with 300,000 new cases
been reported worldwide annually.!!?!
Approximately, 45% of cancer cases
in India are diagnosed as oral cancer,
among which 20%-50% of the cases are
observed to be associated with human
papillomavirus (HPV) infection.!

HPV is considered to be one of the
etiological factors for oral squamous
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cell carcinoma (OSCC) besides tobacco
smoking and genetic factors.™ It is a
DNA oncovirus that presents tropism for
epithelial cell causing infection of skin
and mucous membranes.”’ There are 120
subtypes of Hpv, HPV6, and HPV 11 which
are considered to be low risk, and HPV16
and HPV18 are considered to be high risk.
HPV16 and HPVI18 are mainly linked to
the pathogenesis of oral and oropharyngeal
squamous cell carcinoma (OPSCC).*

pl6 is a cyclin-dependent kinase
inhibitor (CDKI) encoded by the
CDKN2A locus; pl6 is a cellular protein
which is involved in cell cycle regulation
and arrests the cell cycle in G, stage.>*
pl6 acts as a useful prognostic indicator
of HPV status; pl6 prognostic value
for survival is fully equivalent to HPV
DNA detection.™! p16 survival outcomes
are best documented to the tonsillar
crypts of the oropharyngeal tissues with
the subsequent capacity to integrate
with the epithelial DNA.['#57  This
study aims to detect and evaluate the
presence of pl6 in OPSCC patients using
immunohistochemistry (IHC).

How to cite this article: Sabu A, Mouli NV,
Tejaswini N, Rohit V, Nishitha G, Uppala D. Human
papillomavirus detection in oropharyngeal squamous
cell carcinoma using p16 immunohistochemistry. Int
J App Basic Med Res 2019;9:212-6.

Annetmary Sabu,

N V Ratna Mouli,

N Tejaswini,

V Rohit, G Nishitha,
Divya Uppala’

Interns, GITAM Dental College
and Hospital, 'Department

of Oral and Maxillofacial
Pathology, GITAM

Dental College and

Hospital, Visakhapatnam,
Andhra Pradesh, India

Received: 30 June, 2018.
Revision: 29 March, 2019.
Accepted: 25 August, 2019.
Published: 11 October, 2019.

Addpress for correspondence:
Dr. Divya Uppala,
Department of Oral and
Maxillofacial Pathology,
GITAM Dental College

and Hospital, Rushikonda,
Visakhapatnam - 530 045,
Andhra Pradesh, India.
E-mail: uppala.divva@gmail.
com

Access this article online

Website:

www.ijabmr.org

DOI:
10.4103/ijabmr.lJABMR_221_18

Quick Response Code:

212 © 2019 International Journal of Applied and Basic Medical Research | Published by Wolters Kluwer - Medknow



Sabu, et al.: HPV association in oropharyngeal squamous cell carcinoma

Materials and Methods

This single-center prospective study was escorted between
December 2017 and March 2018 in a peripheral cancer
hospital. This study enrolled 21 patients with histologically
diagnosed OPSCC, which includes 11 male and 10 female
patients. The patients were aged from 32 to 76 years, and
the mean age of the patients included was 51.3 years.
Patients who had undergone or undergoing any treatment
such as chemotherapy or radiotherapy were not considered
into the study. For observation, ten normal healthy
oropharyngeal tissue samples of six male and four female
patients were taken.

The patients included in this study were nontobacco users.
Biopsies were performed in the oropharyngeal region
using local anesthesia, and tissue samples were collected
in 10% buffered formalin; the tissues were then embedded
in paraffin and sliced into 3—4-um thick sections for
histopathological diagnosis and immunohistochemical
analysis.

Immunohistochemistry

pl6 IHC was performed on 4-um paraffin-embedded
tissue section following deparaffinization done with
xylene, rehydration was done with (100%, 80%, and
60%) alcohol and distilled water, and antigen retrieval
was carried out using ethylenediaminetetraacetic acid
buffer (PH 9.0) for pl6. A primary monoclonal mouse
anti-human pl6™&4 antibody (BioGenex, USA) and
a secondary antibody detection kit (Dako Omnis,
California, USA) were used. Positive staining was
visualized, and sections were counterstained with

hematoxylin, dehydrated in serial graded (50%, 70%,
90%, and 100%) water—ethanol solutions, and mounted.
Positive controls of cervical cancer were used for pl6.
Based on staining intensity scaled from 0 to 3, the pl6
immunohistochemical expression is rated.

Statistical analysis

Statistical analysis was performed using spss software
version 13.0 (SPSS UK Ltd., Working, UK). Chi-squared
test was done to measure the significance, and P < 0.05 is
considered to be statistically significant.

Ethical considerations

The work was approved by the appropriate ethical
committee related to the institutional review board of a
tertiary care center in Visakhapatnam, India, on November
15, 2017, and every patient consigned to an informed
consent for the work.

Results

The association of p16 and IHC with patient demographics,
site of tissue, and histopathology grading is summarized
in Table 1. The mean age of pl6-positive cases (46 years)
is low as compared to negative cases (53.53 years). In the
21 patients with OPSCC included in the study, 11 patients
were male and 10 patients were female. HPV-positive cases
were predominantly seen in the base of the tongue, whereas
HPV-negative cases were mostly associated with soft
palate. Histopathologically, 21 cases were nonkeratinized,
of which 7 cases were well-differentiated SCC, 11 cases
were moderately differentiated SCC, and 3 were poorly
differentiated SCC [Figure 1].

Table 1: Correlation of clinical variables with p16 immunoreactivity in oropharyngeal squamous cell carcinoma

Characteristics Number of

p16 ihc (n=21) Chi-square test

cases (n=21) Positive (6; 28.5%) Negative (15: 71.4%) Ve P
Age in years
Mean 51.3 46 53.53 2.17 0.70
20-29 0 0 0
30-39 3 1 2
40-49 6 3 3
50-59 6 1 5
60-69 5 1 4
70-79 1 0 1
Gender
Male 11 2 9 1.2 0.26
Female 10 4 6
Site
Soft palate 9 1 8 2.36 0.30
Base of the tongue 7 3 4
Lateral wall of the pharynx 5 2 3
Grading
Well differentiated 7 2 5 2.71 0.25
Moderately differentiated 11 2 9
Poorly differentiated 3 2 1
*P<0.05 is considered to be statistically significant. IHC: Immunohistochemistry
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The results of pl6 for 21 cases included in our study
reveal pl6 positivity in six cases. The pl6 IHC analysis
shows 0 staining in 15 cases, 2 + staining for 2 cases, and
3 + staining for 4 cases [Figure 2]. There was no staining
for p16 in normal tissue sample.

Chi-square test was done using the results of p16 IHC and
the categorical variables of the patients included in the
study, and this statistical analysis showed an insignificant
correlation.

Discussion

HPV and its correlation with oropharyngeal carcinoma are
debatable and strangely unique in different parts of the
globe. There has been a strong incidence and prevalence in
the Caucasian population or the Western world than in the
Eastern world.*®! According to a study in Kazakhstan in the
year 2018, the Central Asian region has shown a high hpv
positivity in opscc than in oscc; significantly, nonsmokers
were more frequently seen in this HPV-positive group.!”!
Some studies have shown that hpv positivity rates in OPSCC
were lower in Asian countries when compared to the Western
world.”1% A cohort study in Japan showed that HPV infection
plays a minor role in oral oncogenesis in the Eastern part
of the world."! In developing nations, tobacco is the main
etiological factor for cause of head-and-neck cancers, whereas
in developed countries with decreased tobacco use, increased
awareness, and early detection of cancer with a higher infusion
of medical awareness and treatment facilities, there is still
increased incidence of oropharyngeal carcinoma (especially in
nonsmokers and nondrinkers), which tends to show the spread
of high-risk HPV (16 and 18) and propose HPV infection as
an independent etiological risk factor for OPSCC and OSCC,
similar to alcohol and tobacco.'>1*! HPV infection interaction
with tobacco and alcohol acts in a synergistic mechanism in
the oral and oropharyngeal regions, and the pathogenesis is
yet unclear.['*1%]

In India, since the last two decades, 84 studies were
published (data obtained from PubMed database using
keywords: HPV and oral cancer in India) related to HPV
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Figure 1: Hematoxylin- and eosin-stained section reveals
(a) well-differentiated squamous cell carcinoma and (b) moderately
differentiated squamous cell carcinoma with epithelial islands in the
connective tissue

correlating with oral cancer. In which, 32 studies have shown
deep association of HPV with OPSCC and OSCC, of which
14 studies seemed to be significantly positive; these studies
have shown that the prevalence of HPV in India varies across
depending on the lifestyle differences and geographic regions;
there is an increased HPV association in OPSCC and OSCC in
South India than the Western and Eastern parts of India.[>!¢'#]
Apart from geographic location, the incidence of HPV-induced
OPSCC also varies with the genotype of virus. polymerase
chain reaction (PCR) was a commonly used test, and it has
been proved to be more sensitive in detection of HPV in
OPSCC, than THC and in situ hybridization (ISH).[1%20

HPV is an epitheliotropic, nonenveloped virus of
Papillomaviridae family with double-stranded circular DNA
genome.?!! Autonomous, specific, and strong carcinogenic
effect of HPV is difficult to justify. Unprotected and erratic
sexual behavior has a high risk of incidence of HPYV,
especially in younger age group.3¢%13221 HPV transmission
to the mucosa is less understood and less defined; theories
have proposed multiple pathways for HPV transmission,
including perinatal transmission, or sexual transmission by
oral-genital contact.'’] More than 99% of cervical cancer
cases harbor HPV,*¢ but in the oral cavity, 30%—75% of
oropharyngeal cancers have been tested positive for HPV
with rates in tonsillar cancer being the highest, followed by
cancers of the tongue and soft palate.[!'*!

The early genes, E1, E2, E3, E4, E5, E6, and E7, are
responsible for the control of viral transcription, replication,
and cellular transformation and are regulated by LCR gene.
The genotypic differences, especially in the gene region
of E6 and E7, differentiate HPV into high- and low-risk
types.?Y The mechanism of action of HPV is by integration
of HPV into host genome and upregulates the expression
of E6 and E7 oncogenes. The interaction of E7 oncoprotein
with RB gene results in release of the transcription factor
E2F from the RB-E2F complex; E7 also inactivates CDKIs
and activates cyclins E and A and also leads to release of
pl6 gene from its transcriptional inhibition, resulting in
overexpression of pl6 in virtually all HPV-transformed
cells in oropharyngeal lesions.!®2!2]

The E6 protein released from HPV-16 and HPV-18 induces
the loss of Gl checkpoint activation very early and is
able to bind with p53. The E6-mediated degradation of
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Figure 2: Representative immunohistochemistry staining of p16 in
oropharyngeal squamous cell carcinoma tumor specimens. (a) Dispersed
p16 staining (b) Diffuse p16 staining
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p53 is dependent on a cellular protein, E6-associated
protein (E6-AP). Thus, the E3 ligase in the p53 degradation
cascade is not simply E6-AP but must be an E6-AP/E6
complex which results in the degradation of p53. As a
result, these infected cells are also resistant to p53-induced
growth arrest and apoptosis, making them immortal.[?!2¢]

pl6 is used for detection of HPV as it is a surrogate
biomarker of HPV-induced carcinomas.[%”142031 Studies
comparing the results of HPV + in OPSCC revealed
using three methods (IHC, ISH, and PCR) explained that
cases which were HPV positive by PCR\ISH were also
pl6 positive by THC.I'*1%2 The detection of pl6 by ITHC
showed a very high level of sensitivity but less level of
specificity.[%225) p16 or HPV E6\E7 mRNA expression was
thought to be the parameter to describe the activity of viral
oncogenes but a finding that exactly explained that the p16\
HPV DNA (+) events were the results of HPV inactive
infection.[) Consequently, HPV status was decided by HPV
infection and transactivation. The HPV DNA PCR test
can detect HPV infection but cannot detect its activation.
Although pl6 expression and HPV DNA infection are
correlated with HPV-associated OPSCCs, neither of the
tests alone is the optimal method for HPV status detection.

In this study, the result revealed HPV-positive correlation
with p16 in 6 of the 21 cases (29%), and histopathologically,
poorly differentiated cases have shown 66% positive for
pl6. Females represented in higher number in pl6-positive
group when compared with males.” In this case series,
40% of female patients have shown positivity for pl6,
whereas 18% of male patients have shown pl6 positivity.

Conclusion

The association of HPV to the human body has been the
core of debate ever since the beginning of this century.
The resulting carcinomatous link in humans involving
cervical and in a subset of oropharyngeal carcinomas is
highly established. The key to a better HPV disease-free
life can help associated morbidity to reduce. Given that the
expression of pl6 can be affected by genetic or epigenetic
changes, our results suggest that IHC-based detection of
pl6 provides a suboptimal prognostic information if not
combined with detection of HPV DNA.
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