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ABSTRACT
Background: Human papillomavirus (HPV) is an established etiologic factor in a subset of oropharyngeal squamous cell
carcinomas; its contribution to oral cavity cancers remains variable, particularly in populations with substantial tobacco
exposure, poor oral hygiene or oral sexual history.
Methods: In this cross-sectional study, 58 adults with biopsy-proven squamous cell carcinoma of the oral cavity or
oropharynx were enrolled at a tertiary-care center in Jaipur, India, between July 2024 and December 2025. Demographic
and behavioral data were recorded using a semi-structured proforma. HPV-DNA status was assessed by polymerase chain
reaction (PCR). Associations were evaluated using the p values reported in the thesis.
Results: The mean age was 50.67 +/- 14.57 years; 50 participants (86.2%) were male and 38 (65.5%) reported tobacco
exposure. HPV-DNA was detected in 3/58 cases (5.2%). All HPV-positive cases occurred among participants younger than
40 years (3/13 vs 0/45; p=0.009). HPV positivity was not significantly associated with gender (p=0.062), tobacco exposure
(p=0.561), oral-sex history (p=1.000), or oral hygiene (p=1.000).
Conclusions: HPV-DNA positivity was infrequent in this cohort, while tobacco exposure was common. The concentration
of HPV-positive cases in younger participants warrants confirmation in larger, multicenter studies using complementary
biomarkers for HPV-driven disease.
Keywords: human papillomavirus; HPV-DNA; squamous cell carcinoma; oral cavity; oropharynx; oral-sex history;
polymerase chain reaction; tobacco
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INTRODUCTION
Human papillomavirus (HPV) contributes to a distinct

with tumor HPV status may vary by population. The
contribution of HPV-DNA to these tumors is

subset of head and neck squamous cell carcinomas,
particularly those arising in the oropharynx. Viral
oncoproteins E6 and E7 can disrupt p53- and
retinoblastoma-pathway  regulation,  respectively,
supporting malignant transformation in persistent high-
risk infection.1,2 HPV-positive oropharyngeal tumors
differ epidemiologically and biologically from tobacco-
associated tumors, and their frequency varies by
anatomic site, population, and detection method.3,4

In India and other settings with prevalent smokeless and
smoked tobacco exposure, oral cavity and
oropharyngeal cancers remain strongly associated with
established carcinogenic exposures. Oral HPV infection
can be acquired through mucosal contact, including oral
sexual exposure, although self-reported oral-sex history
is an imperfect measure of exposure and its relationship
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heterogeneous across studies.15,20,27 Local data are
therefore important to contextualize HPV testing and
preventive strategies. This study estimated the frequency
of HPV-DNA positivity among patients with squamous
cell carcinoma of the oral cavity and oropharynx and
examined its association with demographic and
behavioral variables, including reported oral-sex history.
AIM & OBJECTIVES

Aim:

To estimate the frequency of HPV-related squamous cell
carcinoma in the oral cavity and

oropharynx and to evaluate its association with
demographic and behavioural factors.

Objectives:

To identify human papilloma virus related squamous cell
carcinoma in oral cavity &
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oropharynx patient with Human papilloma virus DNA
PCR test.

Inclusion criteria

Eligible participants were adults older than 18 years with
biopsy-proven squamous cell carcinoma of the oral
cavity or oropharynx who provided written informed
consent.

Exclusion criteria

Patients with a history of human papillomavirus
vaccination were excluded.

MATERIALS AND METHODS

This cross-sectional study was conducted in the
Departments of Otorhinolaryngology and Oncology at
the National Institute of Medical Sciences and Research,
Jaipur, India. The study frame was July 1, 2024 through
December 31, 2025 (18 months). Adults older than 18
years with biopsy-proven squamous cell carcinoma of
the oral cavity or oropharynx who provided written
informed consent were eligible. Patients with a history
of HPV vaccination were excluded. The enrolled sample
comprised 58 participants.

Data collection and HPV testing

Clinical, demographic, and risk-factor data, including
tobacco exposure, oral-sex history, and oral-hygiene

Characteristic Value

Participants 58

Age, years, mean +/-

D 50.67 +/- 14.57

Male sex, n (%) 50 (86.2)

Table 1. Baseline characteristics of the study cohort.
HPV-DNA status

HPV-DNA PCR status n %
Positive 3 52
Negative 55 94.8

Table 2. HPV-DNA PCR status among participants.

All HPV-positive cases were observed in participants
younger than 40 years. This association was statistically
significant (p=0.009). Nine participants reported oral-
sex history; 3 were HPV positive and 6 were HPV
negative. Among the 49 participants reporting no oral-
sex history, none was HPV positive. Despite this

Variable HPV HPY Total | p value
positive | negative

Age <40 5 10 13 | 0009
years

Age ==401 45 | 45

years

Male 1 49 50 0.062
Female 2 6 8
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status, were collected using a semi-structured proforma.
Squamous  cell  carcinoma  was  confirmed
histopathologically. HPV-DNA detection was reported
as PCR-based in the abstract, methods technique list,
results tables, and summary of the thesis; this
manuscript therefore reports PCR as the HPV test.
Author verification required: one methods paragraph in
the thesis additionally mentions in-situ hybridization.
The thesis does not provide sufficient procedural detail
to confirm whether in-situ hybridization was performed,
on which samples, or how it informed the reported HPV
status. This manuscript does not claim in-situ
hybridization results.

Statistical analysis

The thesis reports descriptive statistics and p values for
associations between HPV status and selected variables.
The specific statistical tests, software, and significance
threshold were not stated; they are not inferred here.
Two-sided p values are presented as reported.
RESULTS

Participant characteristics

Among 58 participants, the mean age was 50.67 +/-
14.57 years. Fifty participants (86.2%) were male, and
38 (65.5%) reported tobacco exposure (Table 1).

Characteristic Value
Female sex, n (%) 8 (13.8)
Tobacco exposure, n
%) 38 (65.5)
No tobacco exposure, n 20 (34.5)

(%)

HPV-DNA PCR was positive in 3 participants (5.2%)
and negative in 55 (94.8%) (Table 2).

HPV-DNA PCR status n %

Total 58 100.0

Associations with HPV-DNA positivity

distribution, the reported association between oral-sex
history and HPV-DNA positivity was not statistically
significant (p=1.000). No statistically significant
association was reported for gender, tobacco exposure,
or oral hygiene (Table 3).

Variable HPV HPY Total | p value
positive | negative

Tobacco

exposure 1 37 38 0.561

present

Tobacco

exposure 2 18 20

absent
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Variable HPV HPY Total | p value
positive | negative
Oral-sex 3 6 9 | 1.000
history yes
Oral-sex 0 19 | 49
history no

Table 3. Associations between selected variables and
HPV-DNA PCR status. P values are shown for each
variable as reported in the thesis.

DISCUSSION

In this cross-sectional cohort, HPV-DNA was detected
in 5.2% of oral cavity and oropharyngeal squamous cell
carcinoma cases. Tobacco exposure was common
(65.5%), consistent with the continued importance of
conventional carcinogenic exposures in the study
setting. The low frequency of HPV-DNA positivity
should be interpreted within the combined oral cavity
and oropharyngeal sample and with awareness that
prevalence estimates vary by site and assay.15,27

The most notable finding was the association between
age younger than 40 years and HPV-DNA positivity: all
three positive cases occurred in this group. This aligns
directionally with literature describing a younger
clinical profile for HPV-associated oropharyngeal
cancer, although this small dataset cannot establish
causal or prognostic distinctions.3,11,28

Gender, tobacco exposure, oral-sex history, and oral
hygiene were not statistically associated with HPV-
DNA positivity in the reported analyses. The small
number of HPV-positive cases limits precision and may
explain the lack of statistical significance despite
apparent differences across some strata. Self-reported
behavioral variables may also be subject to under-
reporting. These data should not be interpreted as
evidence that these exposures have no relation to HPV
acquisition or cancer risk.

PCR detection of HPV-DNA identifies viral DNA but
does not independently establish transcriptionally
active, HPV-driven carcinogenesis. The absence of p16
immunohistochemistry and other complementary
biomarkers prevents classification of tumors as
definitively HPV-driven. Future multicenter studies
should report anatomic site separately, use standardized
HPV-testing algorithms, and include clinically relevant
outcomes.

CONCLUSION

HPV-DNA positivity was found in 3 of 58 cases (5.2%)
of oral cavity and oropharyngeal squamous cell
carcinoma in this tertiary-care cohort, whereas tobacco
exposure was common. Although all HPV-positive
cases were among the 9 participants reporting oral-sex
history with poor oral hygine, this association was not
statistically significant (p=1.000) and should be
interpreted cautiously because of the small number of
positive cases and reliance on self-reported behavior.
HPV positivity was significantly concentrated among
participants younger than 40 years. Larger, site-specific,

Variable HPV HPY Total | p value
positive | negative

Good oral | 17 | 18 | 1.000

hygiene

P00.r oral 5 38 40

hygiene

multicenter studies incorporating complementary
biomarkers are needed to clarify the epidemiology and
clinical significance of HPV-associated disease in this
population.

DECLARATIONS

Ethics approval and consent to participate

The thesis reports Scientific and Ethics Committee
approval and written informed consent. The ethics
approval identifier was not provided.

Financial support

There was no financial support for this study.

Conflicts of interest

There is no conflict of interest.

REFERENCES

1. Zhang Y, Qiu K, Ren J, Zhao Y, Cheng P. Roles of
human papillomavirus in cancers: oncogenic
mechanisms and clinical use. Signal Transduct Target
Ther. 2025;10(1):44. doi:10.1038/s41392-024-02083-
w.

2. Miller DL, Puricelli MD, Stack MS. Virology and
molecular pathogenesis of  HPV-associated
oropharyngeal squamous cell carcinoma. Biochem J.
2012;443(2):339-353. doi:10.1042/BJ20112017.

3. Lechner M, Liu J, Masterson L, Fenton TR. HPV-
associated oropharyngeal cancer: epidemiology,
molecular biology and clinical management. Nat Rev
Clin Oncol. 2022;19(5):306-327. doi:10.1038/s41571-
022-00603-7.

4. Fauzi FH, Hamzan NI, Rahman NA, Suraiya S,
Mohamad S. Detection of human papillomavirus in
oropharyngeal squamous cell carcinoma. J Zhejiang
Univ Sci B. 2020;21(12):961-976.
doi:10.1631/jzus.B2000161.

5. Balaji H, Demers I, Wuerdemann N, et al. Causes and
consequences of HPV integration in head and neck
squamous cell carcinomas: state of the art. Cancers
(Basel). 2021;13(16):4089.
doi:10.3390/cancers13164089.

6. Bodily J, Laimins LA. Persistence of human
papillomavirus  infection: keys to malignant
progression. Trends Microbiol. 2011;19(1):33-39.
doi:10.1016/}.tim.2010.10.002.

7. Kelesidis T, Aish L, Steller MA, et al. Human
papillomavirus detection using in situ hybridization in
histologic samples: correlations with cytologic changes
and polymerase chain reaction HPV detection. Am J
Clin Pathol. 2011;136(1):119-127.
doi:10.1309/AJCPO3HUQYZMWATP.

1JDDT, Volume 16 Issue 76s, 2026 Page 1520



Frequency of Human Papillomavirus-Related Squamous Cell Carcinoma in the Oral Cavity and Oropharynx: A Cross-
Sectional Study

8. Savoy M. Vaccination is the most effective strategy
for HPV prevention. Del J Public Health. 2019;5(2):18-
19. doi:10.32481/djph.2019.05.005.

9. Saslow D, Andrews KS, Manassaram-Baptiste D, et
al. Human papillomavirus vaccination guideline update:
American Cancer Society guideline endorsement. CA
Cancer J Clin. 2016;66(5):375-385.
doi:10.3322/caac.21355.

10. Gates JC, Edwards H, Villa A, et al. Biopsy for
suspicious oral lesions: a review from the American
Head and Neck Society-Cancer Prevention Service.
Head Neck. 2026;48(3):884-892.
doi:10.1002/hed.70148.

I1. Ndon S, Singh A, Ha PK, et al. Human
papillomavirus-associated oropharyngeal cancer: global
epidemiology and public policy implications. Cancers
(Basel). 2023;15(16):4080.
doi:10.3390/cancers15164080.

12. Albusairi K, et al. Knowledge of HPV and its
association with oropharyngeal cancer among dental
professionals: a systematic review. Front Oral Health.
2025;6:1604925.

13. Chen AM, et al. De-escalation for human
papillomavirus-positive oropharyngeal cancers: current
evidence and future directions. Curr Opin Oncol.
2025;37(5):456-463.

14. Al Fadel AM, et al. Prevalence of human
papillomavirus in oropharyngeal cancers other than
tonsils and base of tongue: a meta-analysis. J Clin
Oncol. 2025;43(2):123-131.

15. Satapathy P, et al. Prevalence of human
papillomavirus in head and neck cancers in India: a
systematic review. Infect Agent Cancer. 2024;19(1):1-
10.

16. Kokkinis E, et al. HPV-positive versus HPV-
negative oral and oropharyngeal cancers: clinical and
molecular perspectives. J Oral Pathol Med.
2024;53(3):201-210.

17. Krishnan M, et al. HPV status and staging in
oropharyngeal = carcinoma. J Clin  Oncol
2024;42(6):567-574.

18. Lim YX, et al. Progression from oral HPV infection
to oropharyngeal squamous cell carcinoma: biomarker
insights. Nat Rev Cancer. 2024;24(1):11-22.

19. Kim SI, et al. Trends in HPV-associated
oropharyngeal squamous cell carcinoma in the US: a
population-based  study. Infect Agent Cancer.
2024;19(1):1-10.

20. Vani NV, et al. HPV-attributable head and neck
cancers in India: systematic review and meta-analysis. J
Glob Oncol. 2024;10:G0.23.00464.

21. Singhavi HR, et al. Human papillomavirus in oral
squamous cell carcinoma in Pakistan: a narrative
review. Indian J Public Health. 2024;68(2):123-129.
22. Deutsch F, et al. Current state of HPV-positive
oropharyngeal cancers. Cancer Treat Rev. 2022;49:1-9.
23. Lechner M, et al. HPV-associated oropharyngeal
squamous cell carcinoma: epidemiology, molecular
biology, and management. Nat Rev Clin Oncol.
2022;19(1):33-50.

IJIDDT Volume 16 Issue 82s 2026

24. Pinkiewicz M, et al. Global prevalence of HPV in
head and neck cancers: a systematic review. Cancer
Manag Res. 2022;14:1234-1245.

25. Guo T, et al. Recurrent HPV-mediated
oropharyngeal squamous cell carcinoma: current
perspectives. Front Oncol. 2022;12:966899.

26. Morgan IM, et al. Role of human papillomavirus in
outcomes of head and neck squamous cell carcinoma.
Front Mol Biosci. 2019;6:67.

27. Katirachi SK, Gronlund MP, Jakobsen KK, Gronhoj
C, von Buchwald C. The prevalence of HPV in oral
cavity = squamous cell  carcinoma.  Viruses.
2023;15(2):451.

28. Lechner M, Liu J, Masterson L, Fenton TR. HPV-
associated oropharyngeal cancer: epidemiology,
molecular biology and clinical management. Nat Rev
Clin Oncol. 2022;19(5):306-327.

29. Zammit AP, Sinha R, Cooper CL, et al. Examining
the contribution of smoking and HPV towards the
etiology of oral cavity squamous cell carcinoma using
high  throughput  sequencing. @~ PLoS  One.
2018;13(10):e0205406.

30. Applebaum KM, Furniss CS, Zeka A, et al. Lack of
association of alcohol and tobacco with HPV16-
associated head and neck cancer. J Natl Cancer Inst.
2007;99(23):1801-1810.

31. Haddad RI, Shin DM. Recent advances in head and
neck cancer. N Engl J Med. 2008;359(11):1143-1154.
32. Lewis JS Jr. pl6 immunohistochemistry as a
standalone test for risk stratification in oropharyngeal
squam

Page: 1521



