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Abstract
Background

High-risk human papillomavirus (hrHPV) has emerged as a major etiological agent in a biologically distinct subset of
oropharyngeal squamous cell carcinoma (OPSCC), associated with improved clinical outcomes. However, Indian data on
HPV-associated OPSCC remain heterogeneous and limited.

Objective
To determine the prevalence of hrHPV-driven OPSCC and evaluate its clinicopathological, molecular, and prognostic
correlates.

Methods

A retrospective cross-sectional study was conducted at a single tertiary care teaching hospital in eastern India. Consecutive
primary OPSCC cases diagnosed between January 2020 and December 2023 were analyzed. p16 immunohistochemistry
was used as a screening tool, followed by hrHPV DNA polymerase chain reaction (PCR). Discordant cases underwent E6/E7
mRNA analysis when tissue permitted. Clinicopathological parameters and progression-free survival were evaluated.

Results

Among 180 OPSCC cases, hrHPV positivity was identified in 52.2%. HPV-positive tumors were significantly associated
with younger age, lower tobacco exposure, non-keratinizing morphology, lower T stage, higher nodal stage, and superior
two-year progression-free survival (81% vs. 65%, p=0.03).

Conclusion
hrHPV-driven OPSCC constitutes a substantial proportion of OPSCC in India. Integrated p16 and molecular testing offers
reliable classification with important prognostic implications.

Recommendations
Routine pl16 screening with confirmatory molecular testing should be incorporated into OPSCC diagnostic protocols.
Prospective multicentric Indian studies are recommended.
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Introduction

Oropharyngeal squamous cell carcinoma (OPSCC) accounts
for a significant proportion of head and neck malignancies
worldwide and represents a major public health challenge in
developing countries [1]. Traditionally, OPSCC in India has
been closely associated with tobacco use, areca nut chewing,
and alcohol consumption [2]. These carcinogens induce
chronic epithelial injury, genomic instability, and malignant
transformation.

Over the past two decades, a distinct etiological pathway
involving high-risk human papillomavirus (hrHPV)
infection has been recognized, particularly in cancers of the
tonsil and base of tongue [3]. HPV-16 is responsible for the
majority of HPV-driven OPSCC, followed by less common
high-risk subtypes [4]. Viral E6 and E7 oncoproteins cause
cancer by turning off p53 and retinoblastoma proteins,
which makes p16 overexpress [5].

HPV-positive OPSCC is very different from HPV-negative
disease in terms of how it spreads, how it looks under a
microscope, and how likely it is to get better [6]. Patients are
usually younger, have little exposure to tobacco, and have
tumours that don't keratinise and spread through cystic nodal
metastasis [7]. HPV-positive OPSCC responds better to
radiation therapy and chemoradiation, which leads to better
survival rates [8].

Even though more people around the world are aware of it,
the rate of HPV-related OPSCC in India varies widely from
study to study because of differences in geography,
diagnostic methods, and patient characteristics [9-11]. It is
therefore important to have reliable institutional data that
uses standardised diagnostic algorithms. This study looks at
the clinicopathological and molecular features of hrHPV-
associated OPSCC at a tertiary care centre in India and
compares HPV status to clinical outcomes.

Materials and Methods

Study Design and Setting

This retrospective cross-sectional study was conducted in
the Department of Pathology at Nalanda Medical College &
Hospital, Patna, a government-run tertiary care referral
centre serving eastern India.

Study Period
January 1, 2020, to December 31, 2023. Data analysis was
performed between January and March 2024.
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Inclusion Criteria
e  Primary OPSCC cases
e Adequate formalin-fixed
tissue
e No prior treatment

paraffin-embedded

Exclusion Criteria

e Recurrent or metastatic disease

e  Prior head and neck malignancy

e Inadequate tissue for molecular testing
Histopathology and Immunohistochemistry
Tumors were classified as keratinizing or non-keratinizing.
pl6 immunohistochemistry was considered positive when
>70% of tumor cells showed strong nuclear and cytoplasmic
staining.

Molecular Testing

hrHPV DNA PCR targeted HPV-16, 18, 31, 33, 35, 45, 52,
and 58. pl6-positive/DNA-negative cases underwent E6/E7
mRNA in-situ hybridization when feasible.

Statistical Analysis

Data were analyzed using SPSS v26. Chi-square test, Mann-
Whitney U test, and Cox regression were applied. p<0.05
was considered statistically significant.

Results

A total of 180 cases of primary oropharyngeal squamous cell
carcinoma (OPSCC) were included in the present study. All
cases fulfilled the inclusion criteria and had adequate tissue
for histopathological and molecular evaluation. The results
are presented under clinicodemographic characteristics,
HPV status and molecular findings, clinicopathological
correlations, and survival outcomes, with appropriate
citation of figures and tables.

Clinicodemographic Characteristics

The median age of the study population was 56 years
(interquartile range: 49-62 years). A marked male
predominance was noted, with males accounting for 86% of
cases. A history of tobacco smoking and/or areca nut
chewing was present in 58% of patients, while alcohol
consumption was reported in 31%. The tonsil (39%) and
base of tongue (35%) were the most frequently involved
anatomical subsites, followed by soft palate (9%) and other
oropharyngeal regions (17%). Baseline clinicodemographic



and pathological characteristics stratified by HPV status are
summarized in Table 1.

HPV Status and Molecular Findings
High-risk HPV-driven OPSCC was identified in 94 out of

Page | 3 180 cases, yielding an overall HPV positivity rate of 52.2%.

HPV  detection was based on combined pl6
immunohistochemistry and  high-risk HPV  DNA
polymerase chain reaction (PCR). Among HPV-positive
tumors, HPV-16 was the predominant genotype, detected in
88% of cases, followed by HPV-18 in 7% and other high-
risk subtypes in 5%.

Eight cases showed diffuse p16 positivity but were negative
for hrHPV DNA by PCR. Of these, seven cases had
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adequate tissue for E6/E7 mRNA in-situ hybridization, and
six cases demonstrated transcriptionally active HPV
infection. These findings highlight the value of a tiered
diagnostic approach. The molecular testing algorithm and
results are detailed in Table 2.

and Anatomical

Histopathological
Distribution
Histopathological examination of HPV-positive tumors
predominantly revealed a non-keratinizing morphology,
characterized by sheets and nests of basaloid tumor cells
with a high nuclear-to-cytoplasmic ratio and minimal
keratinization (Figure 1).
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Figure 1: H&E section of Moderately differentiated Squamous Cell Carcinoma, 10X

Analysis of anatomical subsite distribution demonstrated that HPV positivity was highest in tumors arising from the tonsil
and base of tongue, whereas tumors from the soft palate and other oropharyngeal sites showed lower HPV prevalence (Figure

2).
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OPSCC site-wise distribution by HPV status {(n=180)
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Figure 2. Site-wise distribution by HPV status (n=180)
Clinicopathological Correlation with HPV

Status

HPV-positive OPSCC cases were significantly younger than
HPV-negative cases (median age: 53 years vs. 59 years; p =
0.01). A significantly lower proportion of HPV-positive
patients reported tobacco or areca nut use compared to HPV-
negative patients (41.5% vs. 75.6%; p < 0.001).

From a histopathological perspective, non-keratinizing
morphology was strongly associated with HPV positivity
(72.3% in HPV-positive tumors vs. 18.6% in HPV-negative
tumors; p < 0.001). About tumor staging, HPV-positive
tumors more frequently presented with early primary tumor
stage (T1-T2: 68.1% vs. 44.2%; p = 0.002) but showed a
higher nodal stage at presentation (N2-N3: 60.6% vs.
38.4%; p = 0.004). These clinicopathological correlations
are summarized in Table 1.

Table 1: Baseline Clinicopathological Characteristics by HPV Status

Parameter HPV Positive (n=94) HPV Negative (n=86) p-value
Median age (years) 53 59 0.01
Male sex (%) 85 87 0.69
Tobacco/areca use (%) | 41.5 75.6 <0.001
Non-keratinizing 72.3 18.6 <0.001
morphology (%)

T1-T2 stage (%) 68.1 44.2 0.002
N2-N3 stage (%) 60.6 38.4 0.004




Page | 5

o i
fles
Yo ,..r

Student’s Journal of Health Research Africa
e-ISSN: 2709-9997, p-ISSN: 3006-1059

Vol.6 No. 12 (2025): December 2025 Issue
https://doi.org/10.51168/sjhrafrica.v6i12.2358
Original Article

Table 2: Molecular Testing Cascade and Results

Test Performed Number Tested Positive (%)
p16 Immunohistochemistry 180 102 (56.7)
hrHPV DNA PCR (p16-positive | 102 94 (92.2)
cases)

E6/E7 mRNA ISH (discordant | 7 6 (85.7)
cases)

Treatment Outcome and Survival Analysis

Among 132 patients treated with definitive intent, the
median follow-up duration was 28 months. HPV-positive
OPSCC patients demonstrated significantly superior two-
year progression-free survival compared to HPV-negative

patients (81% vs. 65%; log-rank p = 0.03). On multivariate
Cox proportional hazards regression analysis adjusting for
age, T stage, N stage, and treatment modality, HPV
positivity remained an independent favorable prognostic
factor (hazard ratio: 0.58). Survival outcomes are
summarized in Table 3.

Table 3: Two-Year Progression-Free Survival by HPV Status

Group Two-year PFS (%) Adjusted Hazard Ratio

HPV Positive 81 0.58

HPV Negative 65 Reference
Discussion Limitations

This study shows that more than half of OPSCC cases were
caused by hrHPV, which supports the changing pattern of
disease spread that has been reported around the world [12—
14]. The fact that HPV-16 is the most common type fits with
what molecular profiles show in both Western and Asian
groups [15].

Younger patients with less exposure to tobacco had HPV-
positive OPSCC, which is in line with previous studies in
India and other countries [16—-18]. The strong link with non-
keratinizing morphology makes histopathological pattern
recognition even more useful for diagnosis [19].

Even though they had a higher nodal stage, HPV-positive
tumours had a much better progression-free survival. This
positive result has been linked to increased radiosensitivity
and tumour clearance mediated by the immune system [20—
22].

The strategy of using both p16 and molecular testing in this
study reduced the chances of misclassification and made
sure that HPV attribution was biologically relevant, as
international guidelines suggest [23-25]. These results
advocate for regular HPV testing in OPSCC within Indian
clinical practice.

* Retrospective design
* Limited data on long-term survival
* All discordant cases had incomplete E6/E7 testing

Recommendations

Routine p16 screening with confirmatory molecular testing
should be incorporated into OPSCC diagnostic protocols.
Prospective multicentric Indian studies are recommended.
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OPSCC - Oropharyngeal squamous cell carcinoma
HPV — Human papillomavirus

PCR — Polymerase chain reaction

Page | 6 Re€

fe
1

re

nces

WHO Classification of Tumours Editorial Board.
Head and Neck Tumours. 5th ed. Lyon:
International Agency for Research on Cancer
(IARC); 2022.

Gupta B, Johnson NW, Kumar N. Global
epidemiology of head and neck cancers: A
continuing challenge. Lancet Oncol. 2016;17(11):
e451-e460.

Ang KK, Harris J, Wheeler R, et al. Human
papillomavirus and survival of patients with
oropharyngeal cancer. N Engl J Med.
2010;363(1):24-35.
https://doi.org/10.1056/NEJM0a0912217
Gillison ML, D'Souza G, Westra W, et al. Distinct
risk factor profiles for human papillomavirus type
16-positive and human papillomavirus type 16-
negative head and neck cancers. J Natl Cancer Inst.
2008;100(6):407-420.
https://doi.org/10.1093/jnci/djn025

Minger K, Baldwin A, Edwards KM, et al.
Mechanisms of human papillomavirus-induced
oncogenesis. Oncogene. 2004;23(38):6767-6778.
Fakhry C, Westra WH, Li S, et al. Improved
survival of patients with human papillomavirus-
positive head and neck squamous cell carcinoma
in a prospective clinical trial. J Clin Oncol.
2008;26(8):1338-1344.
https://doi.org/10.1093/jnci/djn011

Westra WH. The morphologic profile of HPV-
related head and neck squamous carcinoma:
Implications for diagnosis, prognosis, and clinical
management. Head Neck Pathol. 2012;6(Suppl
1):S48-S54. https://doi.org/10.1007/s12105-012-
0371-6

O'Sullivan B, Huang SH, Siu LL, et al
Deintensification candidate subgroups in human
papillomavirus-related  oropharyngeal  cancer
according to minimal risk of distant metastasis. J
Clin Oncaol. 2013;31(5):543-550.
https://doi.org/10.1200/JC0.2012.44.0164
Mehanna H, Beech T, Nicholson T, et al.
Prevalence of human papillomavirus in

Student’s Journal of Health Research Africa

e-ISSN: 2709-9997, p-ISSN: 3006-1059

Vol.6 No. 12 (2025): December 2025 Issue
https://doi.org/10.51168/sjhrafrica.v6i12.2358

10.

11.

12.

13.

14.

15.

16.

17.

18.

Original Article

oropharyngeal and nonoropharyngeal head and
neck cancer-systematic review and meta-analysis
of trends by time and region. Head Neck.
2013;35(5):747-755.
https://doi.org/10.1002/hed.22015

Ramesh G, Katkuri S, Babu PK, et al. Prevalence
of HPV in oropharyngeal squamous cell
carcinoma in South India. Indian J Cancer.
2015;52(4):571-574.

Nair S, Pillai MR. Human papillomavirus and
disease mechanisms: relevance to oral and cervical
cancers. Indian J Med Res. 2017;146(4):398-404.
Gillison ML, Chaturvedi AK, Anderson WF,
Fakhry  C. Epidemiology ~ of  human
papillomavirus-positive head and neck squamous
cell carcinoma. J Clin Oncol. 2015;33(29):3235-
3242. https://doi.org/10.1200/JC0.2015.61.6995
Dahlstrom KR, Garden AS, William WN Jr, et al.
Epidemiology of HPV-associated oropharyngeal
cancer. Cancer. 2015;121(15):2635-2644.
Chaturvedi AK, Engels EA, Pfeiffer RM, et al.
Human papillomavirus and rising oropharyngeal
cancer incidence in the United States. J Clin
Oncol. 2011;29(32):4294-4301.
https://doi.org/10.1200/JC0.2011.36.4596
Prigge ES, Arbyn M, von Knebel Doeberitz M,
Reuschenbach M. Diagnostic accuracy of
pl6INK4a immunohistochemistry in
oropharyngeal squamous cell carcinomas: A
systematic review and meta-analysis. Int J Cancer.
2017;140(5):1186-1198.
https://doi.org/10.1002/ijc.30516

Mirghani H, Amen F, Blanchard P, et al.
Treatment  de-escalation in  HPV-positive
oropharyngeal carcinoma: Ongoing trials, critical
issues and  perspectives.  Ann  Oncol.
2015;26(4):647-656.
https://doi.org/10.1002/ijc.28847

Lewis JS Jr. pl6 immunohistochemistry as a
standalone test for risk stratification in
oropharyngeal squamous cell carcinoma. Arch
Pathol Lab  Med. 2012;136(7):766-772.
https://doi.org/10.1007/s12105-012-0369-0
Rietbergen MM, Brakenhoff RH, Bloemena E, et
al.  Human papillomavirus detection and
comorbidity: Critical issues in selection of patients
with oropharyngeal cancer for treatment de-



Page | 7

escalation trials. Int J Cancer. 2014;135(3):572-
580.

19. El-Naggar AK, Chan JKC, Grandis JR, Takata T,
Slootweg PJ (eds). WHO Classification of Head
and Neck Tumours. 4th ed. Lyon: IARC; 2017.

20. Licitra L, Perrone F, Bossi P, et al. High-risk
human papillomavirus affects prognosis in
patients with surgically treated oropharyngeal
squamous  cell  carcinoma. Ann  Oncol.
2015;26(2):376-381.

21. Garden AS, Harris J, Vokes EE, et al. Preliminary
results of RTOG 0129: A phase Il1 trial comparing
standard radiation therapy with accelerated
fractionation in head and neck cancer. Radiother
Oncol. 2013;109(1):1-7.

22. Mehanna H, Robinson M, Hartley A, et al.
Radiotherapy plus cisplatin or cetuximab in low-

PUBLISHER DETAILS:

Student’s Journal of Health Research Africa
e-ISSN: 2709-9997, p-ISSN: 3006-1059

Vol.6 No. 12 (2025): December 2025 Issue
https://doi.org/10.51168/sjhrafrica.v6i12.2358
Original Article

risk human papillomavirus-positive oropharyngeal
cancer (De-ESCALaTE HPV): An open-label
randomised controlled phase 3 trial. Lancet.
2019;393(10166):51-60.

https://doi.org/10.1016/S0140-6736(18)32752-1

23. Amin MB, Edge SB, Greene FL, et al. AJCC
Cancer Staging Manual. 8th ed. New York:
Springer; 2017.

24. College of American Pathologists. Protocol for the
examination of specimens from patients with
carcinomas of the pharynx. CAP; 2018.

25. National Comprehensive Cancer  Network
(NCCN). NCCN Clinical Practice Guidelines in
Oncology: Head and Neck Cancers. Version
1.2023.

(ISSN 2709-9997) Online
(ISSN 3006-1059) Print

WhatsApp: +256 775 434 261

Entebbe Uganda, East Africa

S

oS ey
Health
Rcw.sr\ F

Africa

Student’s Journal of Health Research (SJHR)

Category: Non-Governmental & Non-profit Organization
Email: studentsjournal2020@gmail.com

Location: Scholar’s Summit Nakigalala, P. O. Box 701432,




