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Abstract

Introduction: Human papillomavirus (HPV) is widely recognized as a
contributing factor in the etiopathogenesis of squamous cell carcinoma
affecting the oral cavity and oropharyngeal regions. The present study was
designed to assess the presence of active HPV infection in oral and
oropharyngeal malignancies through immunohistochemically evaluation using
the P16 biomarker.

Methods: This laboratory-based analytical cross-sectional study investigated
P16 protein expression via immunohistochemistry on paraffin-embedded
tissue blocks retrieved from 35 cases diagnosed with oral and oropharyngeal
squamous cell carcinoma who had no history of smoking or alcohol
consumption. The samples were obtained from the archives of the School of
Dentistry and Shahid Sadoughi Hospital in Yazd City between 1999 and 2019.
Data were analyzed using descriptive statistical methods alongside the chi-
square test via SPSS software version 18.

Results: In this descriptive study, a total of 35 tissue samples obtained from
patients diagnosed with oral cavity and oropharyngeal carcinoma were
examined. The most common site of involvement was the tongue (57.1%),
and the most common histological grade was well differentiated (57.1%).
Regarding the clinical staging, the majority of the patients presented with
stage Il disease (34.3%). A statistically significant difference was found
between males and females regarding the site of tumor involvement
(P=0.018); specifically, tongue involvement was more common among males,
whereas lesions on the lips and oral vestibular were more commonly identified
in females. Conversely, no statistically significant associations were found
between P16 expression or HPV status and other clinicopathological
variables, including age, histological grading, and disease stage. Notably,
active HPV infection was not detected in any of the examined samples.
Conclusion: In this study, active HPV infection was not detected in oral
cavity and oropharyngeal cancer using the P16 marker, and the validity of P16
as a surrogate marker requires further investigation.

Keywords: Oral Squamous Cell Carcinoma, Human Papillomavirus, P16
Marker
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Extended Abstract

Introduction: Squamous cell carcinoma (SCC)
comprises over 90% of all oral malignancies and is
recognized to be associated with a multifactorial
etiology. Tobacco smoking and alcohol
consumption represent the most important
established risk factors for cancers originating in
the oral cavity and oropharynx. However, in some
patients, particularly younger individuals lacking
any history of exposure to these substances,
alternative etiological factors, including human
papillomavirus (HPV), are heavily implicated.
High-risk HPV genotypes, particularly HPV type
16, may contribute to the development and
progression of malignancy through the expression
of the E6 and E7 oncoproteins, which interfere
with tumor suppressor proteins such as p53 and
retinoblastoma  protein  (pRb).  Furthermore,
increased expression of pl6 in cells infected with
high-risk HPV has enabled its use as a surrogate
marker for evaluating the association between
HPV infection and malignancy.

Given the importance of investigating the
independent role of HPV in oral and oropharyngeal
carcinogenesis, the present study aimed to evaluate
pl6 expression in tissue specimens obtained from
patients with squamous cell carcinoma of the oral
cavity and oropharynx who had no history of
tobacco or alcohol use.

Methods: This cross-sectional analytical study
employed a laboratory-based approach. A total of
35 formalin-fixed, paraffin-embedded tissue blocks
retrieved from patients diagnosed with squamous
cell carcinoma of the oral cavity and oropharynx
between 1999 and 2019 were examined. The
pathological specimens were obtained from the
archives of the School of Dentistry and Shahid
Sadoughi Hospital in Yazd City, Iran. The absence
of any documented history of tobacco smoking,
smokeless tobacco consumption, and alcohol use
served as a strict inclusion criterion. Specimens
were selected using convenience sampling method.
Immunohistochemistry (IHC) with an anti-pl6
antibody was performed to investigate the possible
presence of active HPV infection. A confirmed
HPV-positive cervical carcinoma specimen was
used as a positive control, while the same
specimen processed without the primary antibody
served as a negative control. The intensity of
nuclear and cytoplasmic staining, alongside the
proportion of immune-positive cells, was assessed
semiquantitatively under 200x magnification by

two independent pathologists. Two pathologists
evaluated the specimens. Demographic and
clinicopathological information, including age,
sex, tumor location, histological grade, and disease
stage, was collected and analyzed using SPSS
software, version 16. The chi-square test was used
to assess associations between categorical
variables.

Results: Among the 35 evaluated specimens, 23
(65.7%) were obtained from female patients, and
12 (34.3%) from male patients. The mean age of
the study patients was 57.09 £ 17.09 years, with
an age range spanning from 24-90 years. Twenty-
four patients (68.6%) were older than 50 years,
whereas 11 individuals (31.4%) were aged 50
years or younger. The tongue emerged as the
most frequently affected anatomical site,
accounting for 20 cases (57.1%). The lips,
alveolar ridge, and gingiva each accounted for
four cases (11.4%), while the soft palate, buccal
mucosa, and vestibule were each involved in two
cases (5.7%). Involvement of the posterior
pharyngeal wall was affected in one case (2.9%).
Regarding  histological  differentiation, 20
specimens (57.1%) were well classified as well-
differentiated, 14 (40.0%) as moderately
differentiated, and one (2.9%) as poorly
differentiated. With respect to disease stage, five
cases (14.3%) were classified as stage [, 12
(34.3%) as stage II, five (14.3%) as stage III, and
two (5.7%) as stage IV. Additionally, 11
specimens (31.4%) were classified as carcinoma
in situ. The chi-square test revealed a statistically
significant association between patient gender and
tumor location (P=0.018). Tongue involvement
was more frequent among male patients, with
men accounting for 80% of tongue cancer cases
and women for the remaining 20%. In contrast,
lesions involving the lips, posterior pharyngeal
wall, and vestibule were reported exclusively
among female patients. However, no statistically
significant associations were found between sex
and histological grade (P = 0.565) or disease stage
(P = 0.758). Similarly, no statistically significant
associations were observed between patient age
groups and tumor location (P = 0.109),
histological grade (P = 0.261), or clinical disease
stage (P = 0.887). The principal laboratory
finding was that all 35 specimens were negative
for pl6 expression.

Discussion: The main finding of this study was
the complete absence of detectable p16 expression
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across all examined tissue specimens. This finding
differs from reports suggesting that high-risk HPV
contributes to a proportion of head and neck
cancers, particularly among individuals without a
history of tobacco or alcohol consumption.
Conversely, findings from some other studies and
meta-analyses support a relatively low prevalence
of HPV in oral cavity squamous cell carcinoma.
For example, the meta-analysis cited in the original
article reported an overall HPV positivity
prevalence of approximately 6% in oral cavity
squamous cell carcinoma.

The predominance of tongue involvement, the
relatively high proportion of female patients, and
the universal absence of pl6 expression in all
specimens may indicate the presence of a distinct
subgroup of oral cancers whose risk factors differ
from conventional etiological factors, including
tobacco, alcohol, and HPV. Potential contributing
factors warranting investigation in future studies
include genetic susceptibility, immune
dysfunction, nutritional deficiencies, particularly
iron deficiency, inadequate oral hygiene, and
periodontal inflammatory diseases.

Nevertheless, negative pl6 expression alone is

insufficient to definitively exclude HPV infection
because pl6 is an indirect surrogate marker rather
than a direct method of viral detection. The

limitation of this study include a relatively small
sample size, financial constraints that precluded
the application of more specific direct diagnostic
techniques such as polymerase chain reaction
(PCR) and in situ hybridization (ISH), the archival
age of some paraffin-embedded tissue blocks, and
incomplete information in medical records.
Therefore, these findings should be interpreted
with appropriate caution.

Conclusion: In this study, the tongue was the most
common site of involvement in cancers of the oral
cavity and oropharynx, and a statistically
significant association was observed between sex
and tumor location. However, no significant
associations were identified between sex or age
group and histological grade or disease stage. No
pl6 expression was detected in any of the 35
specimens. This finding indicates that no pl6-
positive cases were identified among the examined
specimens; it does not definitively establish the
absence of HPV in all tumors.

Further multicenter studies involving larger sample
sizes and combining pl6 immunohistochemistry
with direct HPV detection methods, such as PCR
and ISH, are warranted to clarify the role of HPV
in oral and oropharyngeal carcinogenesis.
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