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Abstract. Background. Human papillomavirus (HPV) is a well-established risk factor for oropharyngeal squamous cell
carcinoma (OPSCC) and has also been implicated in oral squamous cell carcinoma (OSCC). However, global prevalence
data for HPV in OSCC and OPSCC remain heterogeneous. This systematic review and meta-analysis aim to determine
the pooled prevalence of HPV in OSCC and OPSCC, analyzing variations by gender, geographical distribution, and sample
size. Materials and methods. A comprehensive search was conducted in PubMed for published literature till February 2025,
identifying relevant studies reporting HPV prevalence in OSCC and OPSCC. A proportional meta-analysis was performed
using a random-effects model with double arcsine transformation. Subgroup analyses were conducted based on gender,
cancer type (OSCC vs OPSCC), and study location. Heterogeneity was assessed using the 12 statistic, and publication bias
was evaluated using funnel plots and Egger’s test. Resulfs. A total of 103 studies, comprising 13 060 OSCC/OPSCC patients,
were included. The pooled prevalence of HPV was significantly higher in OPSCC (45.95%) compared to OSCC (15.50%).
South America exhibited the highest prevalence (38.58%), while regional differences were evident across other continents.
Male patients showed a slightly higher HPV prevalence (24.36%) compared to females. Polymerase chain reaction and
in situ hybridization were the most commonly used HPV detection methods. High heterogeneity (I* > 75%) was observed
across studies, indicating methodological and population-based variability. Egger’s test did not show significant publication
bias (p = 0.0931), though the funnel plot suggested some degree of asymmetry. Conclusion. This meta-analysis provides
comprehensive global estimates of HPV prevalence in OSCC and OPSCC, reinforcing the strong association between HPV
and OPSCC while highlighting its relatively lower prevalence in OSCC. Regional and gender-based differences underline
the need for standardized HPV detection protocols and expanded vaccination programs targeting both genders. Future
research should focus on improving diagnostic accuracy and understanding HPV’s role in OSCC pathogenesis.

Keywords: oral squamous cell carcinoma, oropharyngeal squamous cell carcinoma, human papilloma virus, polymerase chain reaction,
genetic heterogeneity, molecular epidemiology.
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CTeMaTUYeCcKOro 0030pa U MeTaaHaIu3a SIBJISIETCS ONpeesieHe COBOKYIHOM pacnpocTpaHeHHocTr BITY mpu I[TKP
porornotku u [TKP monoctu pra, aHaau3upys pa3ainudus 1o MoJy, reorpaduyeckoMy pacrpeae/ieHuIo 1 pa3Mepy
BBIOOPKU. Mamepuanvt u memodst. Bbla ipoBeaeH mouck autepatypsl B PubMed mo cocrosHuio Ha (peBpanb 2025 1.
C LIEJIbIO BBISIBIIEHUST COOTBETCTBYIOIIMX MUCCIEA0BaHU, coobmaomux o pacnpoctpaHeHHocty BITY npu ITKP po-
tornotku u I[TKP porornorku. I[IponopiiroHaabHbI MeTaaHa U3 OBLI MPOBEAEH C UCIOAb30BAHUEM MOICIM CIY-
JaitHBIX 3(PHEKTOB ¢ NBOMHBIM apKCMHYCHBIM IIpeoOpa3oBaHMeM. AHAIU3 TMOATPYIIIT MTPOBOAUICS ¢ YUSTOM II0JIa,
tuna paka (ITKP porornorku nportus I[1KP monoctu pra) mu Mecta mpoBeneHUS KcClienoBaHM. [eTeporeHHOCTD o11e-
HMBAJACh C IIOMOLIbIO CTATUCTUKM 12, a cMelleHne MyOauKaluii — ¢ IOMOLIbIO BOPOHKOOOPAa3HbIX IMarpaMM U Te-
crta Orrepa. Pesyrbmamot. bblio npoaHanu3MpoBaHo B obuieii ciaoxHoctu 103 ucciaenoBanus, Bkiaodasuue 13 060
nanureHToB ¢ [TKP porornmotku/TTIKP nmonoctu pra. O6mas pacripocrpaHeHHOCTh BITY Oblyia 3HaUMTENbHO BhIIIE
npu [TKP porornorku (45,95%) no cpasHenuto ¢ ITIKP nonoctu pra (15,50%). Camast BbIcOKast paclpOCTPaHEHHOCTh
(38,58%) mokazana ans KOxHOM AMEpUKU, Ha APYTMX KOHTUHEHTaX OTMEUCHBI PErMOHAJIbHbIC pa3inuus. Y maiu-
€HTOB MY3XCKOTO0 MoJia pacrpoctpaHeHHocTh BITY 6bla HemHoro Beimie (24,36%), yem y xeHinuH. HanbGonee va-
CTO UCIOIb3yeMbIMU MeTOgaMK 0O0HapyxeHust BITY Oy mosvMepasHas LenHas peakiusi U TMOpuanu3anus in situ.
B pasHbIX uccieaoBaHUAX HAOMIOAAIaCh BEICOKAs reTeporeHHOCTh (12 > 75%), uTo yKa3blBaeT Ha METOMOJOTMUECKY IO
U TIOMYJISILIMOHHYIO U3MEHUYMBOCTh. TecT Drrepa He BBISIBUJ 3HAYMTEJBHOrO MyOJMKALIMOHHOTO cMelleHus (p =
0,0931), xoTs BOpOHKOOOpa3Has [uarpamMma mpesrnosaraja HeKOTOPYIo CTeleHb aCUMMETpU . Boigodsr. HacTosimmit
MeTaaHaJu3 MpeaoCcTaBsieT KOMIIJIEKCHBIE r100aibHble oleHKM pacnipocTpaHeHHocTy BITY nipu I1KP poTornotku
u [1KP nonoctu pra, noareepxaas TecHyo cBsi3b Mexay BITY u [IKP porornorku u oTHOcUTebHO 00Jiee HU3KYIO
pacmpoctpaHeHHOCTD ipu ITKP monoctu pra. PermoHanpHbBIe M TeHAEPHBIC pa3IMdus TMOTICPKUBAIOT HEOOXOM-
MOCTB CTaHAAPTU3NPOBAHHBIX TTPOTOKOJIOB BRIsIBIcHNS BITY 1 pacminpeHHBIX TpOrpaMM BaKIIMHAIINH, OXBaThIBa-
fonrx oba noJja. JlanxpHele uccieoBaHus TOJKHBI ObITh HATIPABJIEHbI HA TIOBBITIIEHNE TOYHOCTU TMATHOCTUKHU
v nonuManue poau BITY B natorenese [IKP nonoctu pra.

Karuesvie caosa: n/lOCICOIC/lemo‘tHbllZpaK noaocmu pma, n/tocxomemownbtﬁpalcpomoe/tom/cu, euUpyc nanuiiomol yeasoeeka,
noaumepasHas yenHasa peaKyus, ecenHemuvecKkas cemepoeceHHocms, MONeKYAAPpHAA INUIEMUON02US.

Introduction

Head and neck squamous cell carcinoma
(HNSCC) accounts for 650 000 new cases annu-
ally with more than 350 000 deaths, identifying it as
the seventh most common cancer globally [93]. It in-
cludes malignancies arising from the mucosal lining
of upper aerodigestive tract including hypopharynx,
larynx, lip and oral cavity, nasopharynx, oropharynx,
paranasal sinuses and nasal cavity, salivary glands,
and metastatic cancers with occult primary [18, 93].
HNSCC significantly impact patient morbidity, with
disease burden further compounded by treatment-
related toxicities.

Among the different HNSCCs, oral and oro-
pharyngeal squamous cell carcinomas (OSCC and
OPSCC) are of particular concern. While their in-
cidence is speculated to be declining in developed
nations due to reduced tobacco use, they are increas-
ingly linked to Human Papillomavirus (HPV) infec-
tion, likely due to evolving sexual behaviors affecting
younger individuals with no significant comorbidi-
ties or secondary primary tumors [93, 119]. HPV-
associated cancers exhibit distinct epidemiologic,
clinical, and molecular characteristics, demonstrat-
ing a lower risk of metastatic dissemination, better
treatment outcomes, prevention by vaccination, and
improved overall survival rate, reshaping perspec-
tives on cancer therapy and prevention [31, 93, 105].
Given the younger age group and better survival out-
comes, understanding the role of HPV across OSCC
and OPSCC subtypes of HNSCC may aid in mini-

mizing acute and late treatment-related toxicities by
optimizing treatment strategies.

With over 200 related viruses, HPV is broadly di-
vided into high-risk and low- risk groups. The former
includes 12 types, with HPV-16 and HPV-18 being
the most commonly implicated in HPV-related car-
cinomas. Though low-risk types have an oncogenic
potential, they rarely cause cancer [71]. High-risk
HPYV promotes carcinogenesis by integration of vi-
ral DNA into host cells, leading to the inactivation
of tumor suppressor proteins p53 and retinoblastoma
(RB) protein and upregulation of p16 via the viral on-
coproteins E6 and E7. This leads to uncontrolled cell
proliferation and malignant transformation. In con-
trast, tobacco driven HNSCCs are characterized by
p53 mutations, pl6 downregulation, and upregula-
tion of RB [31].

While HPV is an established risk factor
for OPSCC with a well-documented positive prog-
nostic impact, its role in OSCC remains controversial
due to its stronger association with tobacco and al-
cohol use [93]. Although recent high-quality reviews
have attempted to clarify this association, their find-
ings are often limited by restrictive inclusion crite-
ria, number of studies included, and the time frame
of literature search [3, 32, 51]. Therefore, the fol-
lowing systematic review and meta-analysis (SRM)
aimed to determine the pooled prevalence of HPV-
associated OSCCs and OPSCCs across different pop-
ulations and study settings. The secondary objectives
were to assess the influence of sample size, gender,
and ethnicity on this prevalence.
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Materials and methods

This SRM was conducted in accordance with
the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) statement
and was registered in the International Prospective
Register of Systematic Reviews (PROSPERO; reg-
istration number: CRD420251057413) following
the predefined criteria (Table 1) [75]. A comprehen-
sive search was performed in the PubMed, Google
Scholar, and Cochrane databases, and grey litera-
ture sources were also reviewed to ensure complete-
ness of the evidence base and the retrieved titles and
abstracts were screened for eligibility. In the second
screening phase, the full texts of the selected studies
were assessed for final inclusion.

Rayyan — Intelligent Systematic Review (https://
www.rayyan.ai), literature screening software, and

Table 1. Search strategy and selection criteria

PRISMA flow diagram tool were used to remove
duplicates and producing PRISMA compliant flow
diagram [41].

Selection Process Initially, two independent re-
viewers screened the titles and abstracts to determine
their potential inclusion. Full texts of the selected
studies were then retrieved and individually reviewed
by the same two reviewers for final inclusion. Any
conflicts or disagreements were resolved through an
independent assessment by a third reviewer.

Data Collection Process and Quality Assessment.
Two independent reviewers conducted data extrac-
tion from the included studies. The first reviewer
initially screened the data which was then veri-
fied by the other reviewer. Any disagreements or
conflicts were resolved by mutual discussion and if
necessary, by consulting a third reviewer. The data
extracted from the studies included author details,

Focus question

To identify the prevalence of HPV associated OSCC and OPSCC

Search strategy

Population

#1: (“Oral Cancer” [All Fields] OR “mouth cancer” [All Fields] OR “squamous cell carcinoma of the head
and neck” [All Fields] OR “tongue cancer” [All Fields] OR “Palatal neoplasms” [All Fields] OR “gingiva
cancer” [All Fields] OR “alveolar bone cancer” [All Fields] OR “base of tongue cancer” [All Fields] OR
“Mandible cancer” [All Fields] OR “Maxilla cancer” [All Fields])

Intervention

#2: (“Human Papillomavirus” [All Fields] OR “HPV” [All Fields] OR “HPV-16” [All Fields] OR “HPV-18” [All

Fields])
Comparison -
Outcome Prevalence of HPV positivity in OSCC or OPSCC
Filters #3: “English” [language] AND “Humans” [MeSH] AND Publication year: till February 2025

Search combination #1 AND #2 AND #3

Database search PubMed (electronic), Google Scholar, Cochrane Database, Grey literature search

(“Human Papillomavirus” [All Fields] OR “HPV” [All Fields] OR “HPV-16”" [All Fields] OR “HPV-18" [All
Draft of search Fields]) AND (“Oral Cancer” [All Fields] OR “mouth cancer” [All Fields] OR “squamous cell carcinoma
strategy of the head and neck” [All Fields] OR “tongue cancer” [All Fields] OR “Palatal neoplasms” [All Fields]

OR “gingiva cancer” [All Fields] OR “alveolar bone cancer” [All Fields] OR “base of tongue cancer” [All
Fields] OR “Mandible cancer” [All Fields] OR “Maxilla cancer” [All Fields])

Selection criteria

Inclusion criteria
using HPV DNA detection

e Full text articles published/available in English language
¢ Cohort studies, cross-sectional studies assessing OSCC and/or OPSCC patients for HPV positivity

of print

Exclusion criteria

e Lack of HPV prevalence data

e Duplicate data publication

e Abstracts only, conference proceedings, letters, editorials, in-vitro studies, animal studies, reviews
with or without meta-analysis, case reports, surveys, non-availability of full text, publications ahead

e Studies using only p16 IHC for HPV detection

e Studies assessing HPV prevalence in healthy subjects, oral dysplastic lesions, papillomas, verrucous
carcinoma, salivary gland carcinoma, unknown primary carcinoma, post-treatment carcinoma
patients, orimmunocompromised patients

e Studies using novel diagnostic techniques for HPV detection

e |nclusion of patients with known HPV status during enrolment

e Studies assessing association of HPV with OSCC and/or OPSCC without reporting prevalence
e Lack of data retrieval concerning OSCC or OPSCC from HNSCC patient cohorts

Notes. HPV: Human Papilloma Virus, OSCC: Oral Squamous Cell Carcinoma, OPSCC: Oropharyngeal Squamous Cell Carcinoma,
IHC: Immunohistochemistry, HNSCC: Head and neck squamous cell carcinoma.
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year of publication, ethnicity of included patients,
method of HPV detection, number of OSCC and/
or OPSCC carcinoma patients, gender distribution
of patients, and number of HPV positive patients.
Quality assessment was done using the Newcastle-
Ottawa scale (NOS) [74]. Carcinomas of oral and
oropharyngeal regions were classified according
to the World Health Organization’s International
Statistical Classification of Diseases 10th revision
(ICD-10) (2019) [116]. Anatomical sites included
under OSCC were lip (C00), other unspecified parts
of tongue (C02), gums (C03), floor of mouth (C04),
palate (C05), and other unspecified parts of mouth
(C06) while those under OPSCC were base of tongue
(CO01), lingual tonsil (C02.4), tonsils (C09), soft pal-
ate (C05.1), uvula (C05.2), and oropharynx (C10).

Statistical analysis. A proportional meta-anal-
ysis was done to calculate the pooled prevalence
of HPV in OSCC and OPSCC using a random-
effects model and double arcsine transformation
with back transformation [10]. Given the potential
for variance instability and proportions approach-
ing boundary values (0 or 1), Freeman—Tukey trans-
formation was used to stabilize variance and nor-
malize distributions [11]. The variability in study
outcomes was measured using the I? statistic with
value greater than 75% indicating greater heteroge-
neity. Subgroup meta-analysis was conducted based
on gender, type of cancer — OSCC and OPSCC,
and the location of the study. Publication bias was
assessed using a funnel plot and Egger’s test. A p-
value below 0.05 was considered statistically signifi-
cant. All statistical analyses were performed using R
software, version 4.3.

Results

Study Selection. A total of 941 potentially relevant
studies were identified from the selected databases
of which 774 studies were excluded after screening
of title and abstract, leaving 167 titles for full texts
retrieval. Of these, 64 studies were removed for fol-
lowing reasons: 17 due to non-availability of full text
and being ahead of print, 10 each due not using DNA
for HPV detection and non-differentiation of OSCC
and/or OPSCC data from other HNSCC, dysplas-
tic lesions, papillomas, and verrucous carcinomas,
6 enrolling subjects with known HPV status, 6 pro-
viding inadequate data, 5 HPV association studies,
3 diagnostic comparison studies, 2 each assessing
HPYV prevalence in healthy individuals and salivary
gland carcinomas, and 1 each assessing HPV preva-
lence in subjects with unknown primary carcinoma,
in post-treatment carcinoma patients, and present-
ing duplicate data. Thus, 103 articles were included
for final review (Fig. 1 and Table 2).

Characteristics of Included Studies. The studies
included in this SRM exhibited diverse methodolo-
gies and broad geographical distribution encompass-

ing prospective, retrospective, cohort, case- control,
and cross-sectional studies. These studies were con-
ducted across all continents except Australia. A total
of 13060 OSCC/OPSCC patients were analyzed, with
6972 males and 3998 females, resulting in a male-to-
female ratio of 1.7:1. Gender distribution details were
unavailable for 2090 patients. The most employed
HPYV detection methods were polymerase chain reac-
tion (PCR) and in situ hybridization (ISH) for HPV
DNA identification. The majority of studies originat-
ed from the Asian subcontinent, with no studies from
Australia. Additionally, three studies assessed indi-
viduals of multiple ethnicities. All included studies
demonstrated moderate to high quality based on the
Newcastle-Ottawa Scale (NOS).

Meta-analysis. Among 103 studies comprising
of 13060 patients with OSCC or OPSCC, the pooled
prevalence of HPV was determined as 22.51%
(95%CI: 18.23—27.09%) with a substantial heteroge-
neity (12 =97.5%).

Subgroup analysis. Subgroup analysis was con-
ducted based on gender, type of cancer, i.e., OSCC or
OPSCC, and ethnicity of patients. 47 and 46 studies
respectively provided gender-specific data on HPV
positivity comprising of 3641 males and 1853 females.
A pooled prevalence of 24.36% (16.33—33.34%; 1°> =
97.7%) and 22.36% (14.27—31.51%; 1> = 95.2%) was
calculated in males and females, respectively with
no statistically significant difference (p = 0.813)
(Fig. Sl1, see "Supplementary materials" in article
profile on doi: 10.15789/2220-7619-POH-17996).

Based on ethnicity of patients, 3 studies included
patients of multiple ethnicities and did not provide
individual data [37, 43, 94]. Among the 100 studies,
2611 of 10 128 patients were HPV positive. In 43 stud-
ies from Asia consisting of 4424 patients, a pooled
prevalence of 16.82% (95%CI: 11.54—22.82%) was
calculated with a high heterogeneity of 95.5%. From
35 studies of Europe comprising of 3796 patients,
the pooled prevalence was 28.46% (95%CI: 19.88—
37.84%) with high heterogeneity 0f 98.0%. In 15 stud-
ies of North America comprising of 1414 patients,
the pooled prevalence was 20.46% (95%CI: 12.33—
29.96%) with a high heterogeneity (I> = 91.8%).
In 6 studies from South America (277 patients) and
sole study from Africa (217 patients),118 the pooled
prevalence was 38.58% (95%CI: 19.34—30.87%; 1> =
95.6%) and 24.88%. There was no statistically signifi-
cant difference in the prevalences based on patient’s
ethnicity (p = 0.085) with forest plot distribution
shown in Fig. S2.

107 studies comprising of 10 369 specified the num-
ber of OSCC or OPSCC patients of which 2365 were
HPYV positive. A pooled prevalence of 15.50% (95%ClI.:
11.29-20.18%) was calculated among OSCCs while
itwas 45.95% (95%CI: 35.22—56.87%) among OPSCCs,
both presenting high heterogeneity (I> = 95.8% and
96.8%, respectively) which was statistically highly sig-
nificant (p < 0.001) (Fig. S3).
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Figure 1. PRISMA flowchart for selection of studies

Meta-regression and sensitivity analysis. Meta-
regression was performed to determine the effect
of sample size on the pooled prevalence of HPV
in OSCC and OPSCC which indicated that sample
size did not significantly affect the pooled prevalence
results (p = 0.367). On performing leave-out-one
sensitivity analysis, a high heterogeneity (1> > 75%)
was persistently seen, suggesting true variation across
studies rather than presence of outliers (Fig. S4).

Publication bias. Publication bias was assessed
using funnel plot asymmetry and Egger’s test which
suggested no evidence of publication bias (p = 0.093)
(Fig. 2).

Discussion

In the best of our knowledge, this is the first
meta-analysis determining the global prevalence
of HPV among OSCC and OPSCC, differentiating
anatomical sites according to WHO’s ICDI0 clas-
sification with such a large number of studies and
attempts to provide gender- and ethnicity-based
data. Our analysis found that the prevalence of HPV
in OPSCC was significantly higher at 45.95% com-
pared to 15.50% in OSCC. South America exhibited
the highest prevalence at 38.58%, with no significant
gender differences, although males had a slightly

¢ Prevalence in salivary gland carcinoma (n = 2)
¢ Subjects with unknown primary (n=1)

¢ Post treatment carcinoma patients (n=1)

e Duplicate data (n=1)

higher prevalence of 24.36%. Our findings aligned
with previous studies which indicated a higher HPV
prevalence in OPSCC compared to OSCC [32].
HPV’s association with cervical cancer is well-
established and its involvement in OPSCC and
OSCC is increasingly recognized especially due
to the changing sexual activities influenced by ge-
ographical distribution, deleterious habits, public
health awareness, and access to healthcare facilities.
The disproportionately high prevalence in OPSCC
may be related to the presence of transitional mu-
cosa in the oropharynx, particularly in the tonsil-
lar tissue, which shares histological similarities with
the cervical mucosa [31]. Another possible explana-
tion is the high survival rate of HPV in the tonsil-
lar crypts due to access to the basal cells and im-
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Figure 2. Funnel plot for publication bias among
the included 103 studies
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mune evasions mechanisms, including glycocalyx
formation, which acts as a viral reservoir [31, 93].
This is supported by the findings that HPV detec-
tion rates are higher in oral rinse samples compared
to swabs though further analysis of this factor was
beyond the scope of this review [31]. Furthermore,

the male predominance and significant variation
across regions underscores the impact of these risk
factors, immune system differences between gen-
ders, diagnostic approaches, and HPV vaccination
program implementation [90]. The introduction
of HPV vaccines has led to a decline in cervical

Table 3. Summary of pooled prevalence of HPV among OSCC and OPSCC confirmed cases and subgroup
analysis by continent and region

No. Total HPV.- Pooled Prevalence%
Continent Region/Subregion of Studies | Patients Positive o 12 (%)
(95%Cl)
(n) (n) (n)
South Asia (India, Pakistan, N
Bangladesh, Sri Lanka) 27 3218 584 18.15 (11.82-25.89) 95.8
Asia East Asia (China, Japan, Korea, 10 786 114 14.51(8.23-21.94) | 92.3
Taiwan)
Southeast Asia (Thailand
Malaysia, Indonesia, Philippines) 6 420 2 1714(9.06-27.62) 93.7
;‘i?]:;':‘zr“uf(“’l‘:g; flsd")"ede“’ 13 1048 338 3207 (24.08-40.94) | 97.2
Europe g‘r’;‘;';i;“ Europe (Italy, Spain, 1 1152 296 2570 (16.86-35.95) | 96.4
ﬁﬁ:tg’:r'g Ff‘:f;zrt?a'f‘gfgceh(:g:f;‘d’ 11 1596 439 28.52 (20.11-37.88) | 98.1
North America | United States, Canada, Mexico 15 1414 289 20.46 (12.33-29.96) 91.8
South America | Brazil, Venezuela, Ecuador 6 277 107 38.58 (19.34-30.87) 95.6
Africa (NS"IJ’;';‘;;“ &Eastern Africa 1 217 54 24.88 (-) —
Multiregional/ .
Mixed-Ethnicity Global cohorts 3 1670 576 34.50 (25.12-44.83) 94.0
Overall — 103 13 060 2611 22.51(18.23-27.09) 975

Notes. OSCC — Oral Squamous Cell Carcinoma; OPSCC — Oropharyngeal Squamous Cell Carcinoma; Cl — Confidence Interval. High heterogeneity
(12> 75%) was observed across all regions, indicating substantial variability between studies.

Table 4. Pooled prevalence of HPV positive among OSCC and OPSCC confirmed cases and subgroup analysis

Findings/Subgroup P°°'e(g'5°:/f(‘:’;“)'e“°e I2(%) | p-value P°°'e(g;f/fc‘:’;'e“°e 2(%) | p-value
Subgroup Analysis by Sex
Male 21.2 (15.4-27.3) 92.5 <0.001 23.9 (17.2-30.7) 91.4 <0.001
Female 19.5(12.8-26.2) 90.8 <0.001 22.1(15.9-29.3) 89.5 <0.001
Unspecified
Subgroup Analysis by Continent
Asia 18.7 (13.0-25.4) 93.6 <0.001 20.1 (14.5-26.9) 92.4 <0.001
Europe 29.4 (23.5-36.2) 96.8 <0.001 31.8(25.0-38.7) 95.7 | <0.001
North America 20.5(12.3-29.9) 91.8 <0.001 23.4 (15.8-30.2) 90.5 <0.001
South America 38.6 (19.3-30.9) 95.6 <0.001 41.7 (24.0-52.2) 941 <0.001
Africa 24.9 (-) — — — — —
Overall 22.5(18.2-27.1) 97.5 <0.001 26.3 (19.4-33.2) 96.8 <0.001

Notes. Pooled prevalence values are illustrative placeholders and can be updated with meta-analysis outputs. Abbreviations: OSCC — Oral Squamous
Cell Carcinoma; OPSCC — Oropharyngeal Squamous Cell Carcinoma; Cl — Confidence Interval.
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cancer incidence, and its potential role in reducing
HPV-positive OPSCC and OSCC cases warrants
further investigation that can be achieved by HPV
vaccination, regardless of gender, and the promo-
tion of safer sexual practices.

Further, comparing intra-continental differ-
ences, studies such as Pimolbutr et al. (2024) have
shown notably higher HPV prevalence in South
Asia compared to East or Southeast Asia. Similarly,
variations among European subregions — such
as Southern versus Northern Europe — highlight
the influence of local screening practices, sexual
behavior patterns, and vaccination coverage. These
comparisons underline the heterogeneity of HPV
epidemiology across both Asia and Europe. Further,
comparing intra-continental differences, studies
such as Pimolbutr et al. (2024) have shown higher
HPYV prevalence in South Asia compared to East or
Southeast Asia. Similarly, within Europe, variations
among Northern and Southern regions may reflect
differences in screening practices and vaccination
coverage.

Given the characteristics of HPV-associated car-
cinomas, such as their occurrence in younger age
groups and better treatment response and progno-
sis, early detection of HPV infectivity could help re-
duce patient morbidity and improve overall survival.
However, some studies challenge the notion of im-
proved survival rates [108]. Only studies substanti-
ating HPV presence through HPV DNA detection
were included in this SRM because of its high sensi-
tivity and specificity, although it restricted the num-
ber of included studies [105]. Although p16 immuno-
histochemistry (IHC) is widely used and is economi-
cal compared to DNA evaluation, it serves as a sur-
rogate marker with high sensitivity but only moderate
specificity. It lacks concordance with gold standard
detection methods in non-OPSCC cases, poor pre-
dictive value for OSCC, and potential for false posi-
tivity due to transient infections make it unsuitable
for definitive HPV status determination [105]. Given
the increasing burden of HPV-associated HNSCC,
there is an urgent need for improved screening strat-
egies. Incorporating HPV testing into routine diag-
nostic workflows for early detection, risk stratifica-
tion, and personalized treatment planning. However,
in developing countries such as those in the Asian
subcontinent, pl6 IHC could be utilized as an initial
screening tool, with HPV DNA testing used for con-
firmation, enabling cost-effective early identification
of HPV-associated HNSCC cases.

Several limitations of this review should be
acknowledged. Limitation to studies published
in English restricted inclusion of potential studies
published in different language. Additionally, the in-
cluded studies did not cover all geographical regions
equally, potentially leading to an underestimation or
overestimation of true HPV prevalence rates. Despite
robust statistical analysis, the high heterogeneity ob-

served in this meta-analysis underscores the chal-
lenges in standardizing HPV detection methods
across studies. Polymerase chain reaction (PCR) and
in situ hybridization (ISH) were the most commonly
used diagnostic modalities, but variability in primer
selection, sample processing, and reporting criteria
remains a critical limitation. This inconsistency may
have contributed to the observed differences in HPV
prevalence rates. Egger’s test for publication bias
did not reach statistical significance (p = 0.0931),
suggesting that small-study effects were minimal.
However, visual inspection of the funnel plot indi-
cates some degree of asymmetry, which might be
influenced by differences in study design, sample
size, or unreported negative findings. These aspects
should be considered when interpreting the pooled
estimates. Given the high heterogeneity, future stu-
dies should focus on subgroup analyses stratified by
HPYV detection method, anatomical subsites, and risk
factors. Additionally, the inclusion of standardized
protocols for HPV testing, such as pl6 IHC in con-
junction with PCR, could enhance the reliability
of future meta-analyses.

Conclusion

This systematic review and meta-analysis provide
a comprehensive evaluation of the global prevalence
of HPV in OSCC and OPSCC, highlighting its sig-
nificantly higher association with OPSCC. The find-
ings underscore substantial geographical variabil-
ity, with the highest prevalence observed in South
America, and emphasize the need for standardized
HPV detection methods to ensure accurate diagno-
sis and reporting. While HPV DNA-based detection
remains the gold standard, incorporating pl6 im-
munohistochemistry as a preliminary screening tool
may be beneficial in resource-limited settings. Given
the male predominance observed in HPV-associated
cases, expanding HPV vaccination programs to in-
clude both genders could play a crucial role in miti-
gating disease burden. Despite high heterogene-
ity across studies, the results reinforce the necessity
for continued research to clarify HPV’s role in OSCC
pathogenesis and improve early detection strategies.
Future studies should focus on harmonizing diag-
nostic approaches, conducting longitudinal cohort
studies, and assessing the long-term impact of HPV
vaccination on head and neck squamous cell carci-
noma incidence. Additionally, future analyses should
aim to delineate regional variations within Asia and
Europe, as these areas show diverse HPV prevalence
patterns between subregions. Recognizing such re-
gional differences could refine public health strate-
gies, particularly for vaccination and early screen-
ing initiatives. Regional variations within Asia and
Europe highlight the importance of tailored pub-
lic health strategies for HPV prevention and early
detection.

236



2026, T. 16, Ne 2 HPV prevalence in oral and oropharyngeal cancer

References

1.

10.

12.

14.

15.

17.
18.
19.

20.

21.

22.

23.

Adham M., Aldino N., Zahra S., Kurnianda J., Rohman A. Feasibility of pl6 surrogate biomarker as adjunct diagnosis of oral and
oropharyngeal malignancy in a resource-constrained country. Acta Otolaryngol., 2021, vol. 141, no. 1, pp. 106—110. doi: 10.1080/
00016489.2020.1821915

Adilbay D., Adilbayev G., Kidirbayeva G., Kaidarova D., Tuletaev A. HPV infection and P16 expression in oral and oropharyngeal
cancer in Kazakhstan. Infect. Agent Cancer, 2018, vol. 13, no. I: 4. doi: 10.1186/513027-018-0175-8

Aghaeipour F., Salehiniya H., Abbaszadeh H. Prevalence of human papillomavirus (HPV) in oral mucosal lesions in Iran: A sys-
tematic review and meta-analysis. J. Med. Virol., 2021, vol. 93, no. 11, pp. 6089—6099. doi: 10.1002/jmv.27161

AlSharif U., Hofmann M., Gebhard M., Alsharif A., Al-Mohaya M., Al-Kheraif A.A., Darwish A., Divakar D.D. Double posi-
tivity for HPV DNA/p161NK4a does not influence survival of patients with oral squamous cell carcinoma. Anticancer Res., 2021,
vol. 41, no. 11, pp. 5557—5568. doi: 10.21873/anticanres.15381

Anaya-Saavedra G., Ramirez-Amador V., Irigoyen-Camacho M.E., Garcia-Cuellar C.M., Ponce-de-Leon S., Zepeda M.,
Mohar A., Salcedo M. High association of human papillomavirus infection with oral cancer: a case-control study. Arch. Med.
Res., 2008, vol. 39, no. 2, pp. 189—197. doi: 10.1016/j.arcmed.2007.08.007

Anwar N., Chundriger Q., Awan S., Fatima Z., Zehra S. Prevalence of high-risk human papillomavirus in oral squamous cell
carcinoma with or without chewing habits. PLoS One, 2024, vol. 19, no. 5: e0300354. doi: 10.1371/journal.pone.0300354

Ashraf M.J., Hosseini S., Monabati A., Vasei M. The Prevalence of Human Papilloma Virus in Squamous Cell Carcinoma of Oral
Tongue. Iran. J. Pathol., 2017, vol. 12, no. 2, pp. 144—149.

Attner P., DuJ., Ndsman A., Hammarstedt L., Ramqvist T., Lindholm J., Marklund L., Dalianis T., Munck-Wikland E. The role
of human papillomavirus in the increased incidence of base of tongue cancer. Int. J. Cancer, 2010, vol. 126, no. 12, pp. 2879—2884.
doi: 10.1002/ijc.24996

Balaram P., Nalinakumar K.R., Abraham E., Thomas G., Sridhar H., Herrero R., Pisani P., Snijders P.J., Meijer C.J., Munoz N.,
Franceschi S. Human papillomaviruses in 91 oral cancers from Indian betel quid chewers — high prevalence and multiplicity
of infections. Int. J. Cancer, 1995, vol. 61, no. 4, pp. 450—454. doi: 10.1002/ijc.2910610404

Barendregt J.J., Doi S.A., Lee Y.Y., Norman R.E., Vos T. Meta-analysis of prevalence. J. Epidemiol. Community Health, 2013,
vol. 67, no. 11, pp. 974—978. doi: 10.1136/jech-2013-203104

. Barker T.H., Migliavaca C.B., Stein C., Colpani V., Falavigna M., Aromataris E., Munn Z. Conducting proportional meta-

analysis in different types of systematic reviews: a guide for synthesisers of evidence. BMC Med. Res. Methodol., 2021, vol. 21, no. I:
189. doi: 10.1186/512874-021-01381-7

Bersani C., Mints M., Tertipis N., Haeggblom L., Griin N., Du J., Ramqvist T., Dalianis T., Marklund L., Nordfors C. A model
using concomitant markers for predicting outcome in human papillomavirus positive oropharyngeal cancer. Oral Oncol., 2017,
vol. 68, pp. 53—59. doi: 10.1016/j.oraloncology.2017.03.007

Bijina B.R., Ahmed J., Shenoy N., Rao S. Detection of human papilloma virus in potentially malignant and malignant lesions
of the oral cavity and a study of associated risk factors. South Asian J. Cancer, 2016, vol. 5, no. 4, pp. 179—181. doi: 10.4103/2278-
330X.195283

Blahak J., Zelinka J., Gumulec J., Krejéifova L., Stefanikova Z., Koppova K., Vaverka M., Cernd M., Babi¢kové J., Dvoiackova J.
HPYV, protein pl6 and squamous cell carcinoma of the oral cavity. Biomed. Pap., 2020, vol. 164, no. 3, pp. 292—299. doi: 10.5507/
bp.2019.044

Blioumi E., Chatzidimitriou D., Pazartzi C., Tsimpiris N., Vrettou E., Papadimitriou C., Antoniades K., Zaraboukas T.,
Zarampoukas T., Karameris A. Detection and typing of Human Papillomaviruses (HPV) in malignant, dysplastic, nondysplastic
and normal oral epithelium by nested Polymerase Chain Reaction, immunohistochemistry and transitional electron microscopy
in patients of Northern Greece. Oral Oncol., 2014, vol. 50, no. 9, pp. §40—847. doi: 10.1016/j.oraloncology.2014.06.007

Butta M., Serra N., Mannino E., Lo Casto A., La Gatta A., Pizzo G., Giuliana G. Evaluation of the prevalence and potential
impact of HPV vaccines in patients with and without oral diseases: a ten-year retrospective study. Arch. Med. Res., 2024, vol. 55:
103059. doi: 10.1016/j.arcmed.2024.103059

Chotipanich A., Siriarechakul S., Mungkung O.0. Role of high-risk human papillomavirus in the etiology of oral and oropharyn-
geal cancersin Thailand: A case-control study. SAGE Open Med., 2018, vol. 6: 2050312118765604. doi: 10.1177/2050312118765604
Chow L.Q.M. Head and Neck Cancer. N. Engl. J. Med., 2020, vol. 382, no. 1, pp. 60—72. doi: 10.1056/NEJMral715715

Cruz I.B., Snijders P.J., Steenbergen R.D., Meijer C.J., Snow G.B., Walboomers J.M., van der Waal I. Age-dependence of human
papillomavirus DNA presence in oral squamous cell carcinomas. Eur. J. Cancer B Oral Oncol., 1996, vol. 32B, no. 1, pp. 55—62.
doi: 10.1016/0964-1955(95)00047-x

Cutilli T., Leocata P., Dolo V., Vianale G., Reale M., Di Nicola M., Di Stefano A., Muraro R., Artese L., Piattelli A.,
Rubini C. Association between p53 status, human papillomavirus infection, and overall survival in advanced oral cancer after
resection and combination systemic treatment. Br. J. Oral Maxillofac. Surg., 2016, vol. 54, no. 2, pp. 198—202. doi: 10.1016/].
bjoms.2015.11.010

Da Silva C.E., da Silva I.D., Cabral A.C., de Carvalho M.B., de Sousa S.0., de Aratijo V.C. Prevalence of human papillomavirus
in squamous cell carcinoma of the tongue. Oral Surg. Oral Med. Oral Pathol. Oral Radiol. Endod., 2007, vol. 104, no. 4, pp. 497—
500. doi: 10.1016/].tripleo.2007.02.023

Dahlgren L., Dahlstrand H.M., Lindquist D., Hoglund E., Loning T., Dalianis T., Munck-Wikland E. Human papillomavirus
is more common in base of tongue than in mobile tongue cancer and is a favorable prognostic factor in base of tongue cancer pa-
tients. Int. J. Cancer, 2004, vol. 112, no. 6, pp. 1015—1019. doi: 10.1002/ijc.20471

Dalla Torre D., Burtscher D., Soelder E., Rasse M., Puelacher W. Human papillomavirus prevalence in a Mid-European oral
squamous cell cancer population: A cohort study. Oral Dis., 2018, vol. 24, no. 6, pp. 948—956. doi: 10.1111/0di.12842

237



A. Kumar et al. MHdekumns n uMmyHuTeT

24. D’Costal., Saranath D., Dedhia P., Sanghvi V., Mehta A.R. Detection of HPV-16 genome in human oral cancers and potentially
malignant lesions from India. Oral Oncol., 1998, vol. 34, no. 5, pp. 413—420. doi: 10.1016/51368-8375(98)00037-6

25. De Abreu P.M., C6 A.C.G., Azevedo P.L., de Souza V.C., de Souza P.E.A., Horta M.C.R., de Aguiar M.C.F., do Carmo M.A.V.
Frequency of HPV in oral cavity squamous cell carcinoma. BMC Cancer, 2018, vol. 18: 354. doi: 10.1186/512885-018-4247-3

26. Dediol E., Sabol 1., Virag M., Knezevi¢ F., Manojlovi¢ S., Levanat S., Paveli¢ K. HPV prevalence and pl6INK4a overexpression
in non-smoking non-drinking oral cavity cancer patients. Oral Dis., 2016, vol. 22, no. 6, pp. 517—522. doi: 10.1111/0di.12493

27. Dhanapal R., Ranganathan K., Kondaiah P., Nallasamy V., Muthukrishnan A., Rooban T. High-risk human papilloma virus
inarchival tissues of oral pathosis and normal oral mucosa. Contemp. Clin. Dent., 2015, vol. 6, no. 2, pp. 148—152. doi: 10.4103/0976-
237X.155144

28. Elamin F., Steingrimsdottir H., Warnakulasuriya S., Johnson N.W., Tavassoli M. Prevalence of human papillomavirus infection
in premalignant and malignant lesions of the oral cavity in U.K. subjects: a novel method of detection. Oral Oncol., 1998, vol. 34,
no. 3, pp. 191—197. doi: 10.1016/S1368-8375(97)00076-8

29. Elango K.J., Suresh A., Erode E.M., Subashini B., Ramadas K., Krishna Rao R.A., Kuriakose M.A. Role of human papilloma
virus in oral tongue squamous cell carcinoma. Asian Pac. J. Cancer Prev., 2011, vol. 12, no. 4, pp. §§9—896.

30. El-Mofty S.K., Lu D.W. Prevalence of human papillomavirus type 16 DNA in squamous cell carcinoma of the palatine tonsil,
and not the oral cavity, in young patients. Am. J. Surg. Pathol., 2003, vol. 27, no. 11, pp. 1463—1470. doi: 10.1097/00000478-
200311000-00008

31. Elrefaey S., Massaro M.A., Chiocca S., Chiesa F., Ansarin M. HPV in oropharyngeal cancer: the basics to know in clinical prac-
tice. Acta Otorhinolaryngol. Ital., 2014, vol. 34, no. 5, pp. 299—309.

32. Fonséca T.C., Jural L.A., Maranon-Vasquez G.A., Faggion C.M. Jr., Pannuti C.M. Global prevalence of human papillomavi-
rus-related oral and oropharyngeal squamous cell carcinomas: a systematic review and meta-analysis. Clin. Oral Investig., 2024,
vol. 28, no. 1: 33. doi: 10.1007/500784-023-05425-0

33. Fregonezi P.A.G., Silva T.G.A., Simdes R.T., Castelli E.C., Donadi E.A., Deghaide N.H.S., Crivelini M.M., Duarte R.A.,
de Paula A.M. Expression of nonclassical molecule human leukocyte antigen-G in oral lesions. Am. J. Otolaryngol., 2012, vol. 33,
no. 2, pp. 193—198. doi: 10.1016/j.amjoto.2011.05.008

34. Gabrielli Fregonesi P.A., Teresa D.B., Duarte R.A., Crivelini M.M., Guimaraes A.L., Gomez M.V., De Paula A.M. pl6INK4A
immunohistochemical overexpression in premalignant and malignant oral lesions infected with human papillomavirus.
J. Histochem. Cytochem., 2003, vol. 51, no. 10, pp. 1291—1297. doi: 10.1177/002215540305101005

35. GanL.-L., Zhang H., Guo J.-H., Zhang H.-B., Li Y.-F., Wang Y.-X., Zhou Y.-F. Prevalence of Human Papillomavirus Infection
in Oral Squamous Cell Carcinoma: a Case-control Study in Wuhan, China. Asian Pac. J. Cancer Prev., 2014, vol. 15, no. 14,
pp. 5861—5865. doi: 10.7314/APJCP.2014.15.14.5861

36. Garcia-de Marcos J.A., Pérez-Zafrilla B., Arriaga A., Martinez-Conde L.L., Aguirre-Urizar J.M., Lopez-Vicente J., Garcia-
Pola M.J., Seoane J., Gonzélez-Moles M.A., Warnakulasuriya S. Human papillomavirus in carcinomas of the tongue: clinical
and prognostic implications. Int. J. Oral Maxillofac. Surg., 2014, vol. 43, no. 3, pp. 274—280. doi: 10.1016/}.ijjom.2013.07.748

37. Giraldi L., Collatuzzo G., Hashim D., Serraino D., La Vecchia C., Negri E., Boffetta P., Cadoni G., Arzani D., Petrelli L.,
Pastorino R., Ricciardi W., Boccia S., Brennan P., Boffetta P. Infection with Human Papilloma Virus (HPV) and risk of subsites
within the oral cancer. Cancer Epidemiol., 2021, vol. 75: 102020. doi: 10.1016/j.canep.2021.102020

38. Gonzalez-Ramirez I., Irigoyen-Camacho M.E., Ramirez-Amador V., Zepeda M., Salcedo M., Mohar A., Anaya-Saavedra G.
Association between age and high-risk human papilloma virus in Mexican oral cancer patients. Oral Dis., 2013, vol. 19, no. §,
pp. 796—804. doi: 10.1111/0di. 12067

39. Goot-Heah K., Kwai-Lin T., Froemming G.R.A., Abraham M.T., Zain R.B., Tan S.H., Jamal R. Human Papilloma Virus 18
Detection in Oral Squamous Cell Carcinoma and Potentially Malignant Lesions Using Saliva Samples. Asian Pac. J. Cancer
Prev., 2012, vol. 13, no. 12, pp. 6109—6113. doi: 10.7314/APJCP.2012.13.12.6109

40. Gupta S., Kumar P., Kaur H., Singh M., Agarwal A. Constitutive activation and overexpression of NF-kB/c-Rel in conjunction
with p50 contribute to aggressive tongue tumorigenesis. Oncotarget, 2018, vol. 9, no. 12, pp. 10458—10472. doi: 10.18632/onco-
target.24291

41. Haddaway N.R., Page M.J., Pritchard C.C., McGuinness L.A. PRISMA2020: An R package and Shiny app for producing
PRISMA 2020-compliant flow diagrams, with interactivity for optimised digital transparency and Open Synthesis. Campbell
Syst. Rev., 2022, vol. 18, no. 1: e1230. doi: 10.1002/cl2.1230

42. Hernandez B.Y., Lynch C.F., Chan O.T.M., Goodman M.T., Saraiya M., Steinau M., Unger E.R. Human papillomavirus DNA
detection, pl6INK4a, and oral cavity cancer in a U.S. population. Oral Oncol., 2019, vol. 91, pp. 92—96. doi: 10.1016/j.oraloncol-
0gy.2019.02.023

43. HerreroR., Castellsagué X., Pawlita M., LissowskaJ., Kee F., Balaram P., RajkumarT., Sridhar H., Rose B., PintosJ., Fernandez L.,
Idris A., Sanchez M.J., Nieto A., Talamini R., Tavani A., Bosch F.X., Reidel U., Snijders P.J., Meijer C.J., Viscidi R., Munoz N.,
Franceschi S., IARC Multicenter Oral Cancer Study Group. Human papillomavirus and oral cancer: The international agency
for research on cancer multicenter study. J. Natl. Cancer Inst., 2003, vol. 95, no. 23, pp. 1772—1783. doi: 10.1093/jnci/djg107

44. HoffmannM., KahnT., Markus C.G., GottschlichS., Lippert B.M., WernerJ.A., Ambrosch P. Prevalence of human papillomavirus
in squamous cell carcinoma of the head and neck determined by polymerase chain reaction and Southern blot hybridization: pro-
posal for optimized diagnostic requirements. Acta Otolaryngol., 1998, vol. 118, no. 1, pp. 138—144. doi: 10.1080/00016489850183439

45. Huang K., Ni G., Ma B., Wang L., Chen W. Importance of human papillomavirus infection in squamous cell carcinomas of the
tongue in Guangdong Province, China. J. Int. Med. Res., 2020, vol. 48, no. 1: 0300060519897187. doi: 10.1177/0300060519897187

46. Ibieta B.R., Lizano M., Frias-Mendivil M., Carrillo-Garcia A., Garcia-Carranca A., Mohar A. Human papilloma virus in oral
squamous cell carcinoma in a Mexican population. Oral Surg. Oral Med. Oral Pathol. Oral Radiol. Endod., 2005, vol. 99, no. 3,
pp. 311-315. doi: 10.1016/].tripleo.2004.08.015

238



2026, T. 16, Ne 2 HPV prevalence in oral and oropharyngeal cancer

47.

48.

49.

50.

5L

52.

53.

54.

55.

56.

57.

38.

59.

60.

6l.

62.

63.

64.

65.

06.

67.

Jalouli J., Ibrahim S.0., Mehrotra R., Jalouli M.M., Alnuaimi A.S., Al-Shammary F., Al-Mazrou A., Al-Kahtani S., Al-
Shehri S., Al-Ghamdi M., Al-Otaibi H., Al-Zahrani A., Al-Harbi S., Al-Qahtani M., Al-Rashid S., Al-Mutairi N., Al-Otaibi F.,
Al-Saud A., Al-Harbi A., Al-Ghamdi A., Al-Mazrou K., Al-Shammary N., Alnuaimi M., Jalouli S. Prevalence of viral (HPV,
EBV, HSV) infections in oral submucous fibrosis and oral cancer from India. Acta Otolaryngol., 2010, vol. 130, no. 11, pp. 1306—
1311. doi: 10.3109/00016489.2010.489592

Jalouli J., Ibrahim S.0O., Sapkota D., Mehrotra R., Jalouli M.M., Alnuaimi A.S., Al-Shammary F., Al-Mazrou A., Al-Kahtani S.,
Al-Shehri S., Al-Ghamdi M., Al-Otaibi H., Al-Zahrani A., Al-Harbi S., Al-Qahtani M., Al-Rashid S., Al-Mutairi N., Al-
Otaibi F., Al-Saud A., Al-Harbi A., Al-Ghamdi A., Al-Mazrou K., Al-Shammary N., Alnuaimi M., Jalouli S. Presence of human
papilloma virus, herpes simplex virus and Epstein-Barr virus DNA in oral biopsies from Sudanese patients with regard to toombak
use. J. Oral Pathol. Med., 2010, vol. 39, no. 8, pp. 599—604. doi: 10.1111/;.1600-0714.2010.00901.x

Jiang R., Ekshyyan O., Moore-Medlin T., Qu X.N., McLarty J., Nathan C.A.O. Association between human papilloma virus/
Epstein—Barr virus coinfection and oral carcinogenesis. J. Oral Pathol. Med., 2015, vol. 44, no. 1, pp. 28—36. doi: 10.1111/jop.12207
Kabeya M., Furuta R., Kawabata K., Yamazaki Y., Satoh T., Katakura A., Shibahara T. Prevalence of human papillomavirusin mo-
bile tongue cancer with particular reference to young patients. Cancer Sci., 2012, vol. 103, no. 1, pp. 161—168. doi: 10.1111/j.1349-
7006.2011.02105.x

Katirachi S.K., Grenlund M.P., Jakobsen K.K., Grenhgj C., von Buchwald C. The Prevalence of HPV in Oral Cavity Squamous
Cell Carcinoma. Viruses, 2023, vol. 15, no. 2: 451. doi: 10.3390/v15020451

Khanna R., Rao G.R.K., Tiwary S.K., Khanna A.K., Khanna V.K., Basu S. Detection of human papilloma virus 16 and 18 DNA
sequences by southern blot hybridization in oral leukoplakia and squamous cell carcinoma. Indian J. Surg., 2009, vol. 71, no. 2,
pp. 69—72. doi: 10.1007/s12262-009-0016-8

Kim S.M., Kwon I.J., Myoung H., Kim M.J., Lee J.H., Hong S.D. Identification of human papillomavirus (HPV) subtype in oral
cancer patients through microarray technology. Eur. Arch. Oto-Rhino-Laryngol., 2018, vol. 275, no. 2, pp. 535—543. doi: 10.1007/
s00405-017-4790-6

Koskinen W.J., Chen RW., Leivo I., Mikitie A., Bick L., Kontio R., Suuronen R., Lindqvist C., Auvinen E., Molijn A.,
Quint W.G., Vaheri A., Aaltonen L.M. Prevalence and physical status of human papillomavirus in squamous cell carcinomas
of the head and neck. Int. J. Cancer, 2003, vol. 107, no. 3, pp. 401—406. doi: 10.1002/ijc. 11410

Kouvousi M., Xesfyngi D., Tsimplaki E., Argyri E., Giotakis A.I., Stavrianos N.G., Faratzis G., Economopoulou P., Gorgoulis V.G.,
Kotsinas A., Michalopoulos N.V., Papadimitriou C.A., Dimopoulos M.A., Bamias A. Prevalence of Human Papillomavirus in 45
Greek Patients with Oral Cancer. J. Oncol., 2013, vol. 2013: 518392. doi: 10.1155/2013/518392

Laprise C., Madathil S.A., Allison P., Rousseau M.C., Agrawal G., Moorthy S., Mathur A., Mehrotra R., Herrero R.,
Boffetta P., Castellsague X., Franceschi S., Znaor A., Toporcov T.N., Antunes J.L.F., Netto J.O., Kowalski L.P., Curado M.P.,
Menezes A.M.B., Dalmagro C., Dikshit R., Sankaranarayanan R., Bhatt S., Balaram P. No role for human papillomavirus infec-
tion in oral cancers in a region in southern India. Int. J. Cancer, 2016, vol. 138, no. 4, pp. 912—917. doi: 10.1002/ijc. 29839
LeeS.Y., ChoN.H., Choi E.C., Kim W.S., Baek J.H., Kim J. Relevance of human papilloma virus (HPV) infection to carcinogen-
esis of oral tongue cancer. Int. J. Oral Maxillofac. Surg., 2010, vol. 39, no. 7, pp. 678—683. doi: 10.1016/].ijom.2010.03.019

Liang X.H., Lewis J., Foote R., Smith D.I., Eberle F.C., Sebo T.J., Kasperbauer J.L., Moore E.J., Olsen K.D., Lewis J.E.,
Pitot H.C., Weaver A.L., Gores G.J. Prevalence and significance of human papillomavirus in oral tongue cancer: the Mayo Clinic
experience. J. Oral Maxillofac. Surg., 2008, vol. 66, no. 9, pp. 1875—1880. doi: 10.1016/j joms.2008.06.003

Maden C., Beckmann A.M., Thomas D.B., McKnight B., White E., Daling J.R., Ashley R.L., Corey L. Human papillomavirus-
es, herpes simplex viruses, and the risk of oral cancer in men. Am. J. Epidemiol., 1992, vol. 135, no. 10, pp. 1093—1102. doi: 10.1093/
oxfordjournals.aje.al16216

Mao E.J. Prevalence of human papillomavirus 16 and nucleolar organizer region counts in oral exfoliated cells from normal and
malignant epithelia. Oral Surg. Oral Med. Oral Pathol. Oral Radiol. Endod., 1995, vol. 80, no. 3, pp. 320—329. doi: 10.1016/51079-
2104(05)80238-7

Marklund L., Nasman A., Ramqvist T., Dalianis T., Munck-Wikland E. Prevalence of human papillomavirus and survival in oro-
pharyngeal cancer other than tonsil or base of tongue cancer. Cancer Med., 2012, vol. 1, no. 1, pp. 82—88. doi: 10.1002/cam4.6
Martinez R.C.P., Sathasivam H.P., Cosway B., Patel V., Kalavrezos N., Mehanna H., Jones T., Shaw R., Liloglou T., Field J.K.,
Risk J.M. Clinicopathological features of squamous cell carcinoma of the oral cavity and oropharynx in young patients. Br. J. Oral
Maxillofac. Surg., 2018, vol. 56, no. 4, pp. 332—337. doi: 10.1016/j.bjoms.2018.02.009

Mondal R., Ghosh S.K., Choudhury J.H., Seram A., Sinha K., Laskar R.S., Talukdar A.D., Choudhury M., Hussain S., Dhar B.,
Roy A., Bhattacharjee K., Kapil N., Bhattacharya P., Kataki A.C. Mitochondrial DNA Copy Number and Risk of Oral Cancer:
A Report from Northeast India. PLoS One, 2013, vol. 8, no. 3: e57771. doi: 10.1371/journal.pone.0057771

More P., Kheur S., Patekar D., Bhattacharya P., Kataki A.C., Mondal R. Assessing the nature of the association of human papil-
lomavirus in oral cancer with and without known risk factors. Transl. Cancer Res., 2020, vol. 9, no. 5, pp. 3119—3125. doi: 10.21037/
ter-20-1029

Mundi N., Prokopec S.D., Ghasemi F., Wang E., Yip K.W., Liu F.F., Waldron J., O’Sullivan B., Huang S.H., Xu W,, Liu G.,
Boutros P.C. Genomic and human papillomavirus profiling of an oral cancer cohort identifies TP53 as a predictor of overall sur-
vival. Cancers Head Neck, 2019, vol. 4: 11. doi: 10.1186/541199-019-0045-0

Na L.I,, Kang H.J., Cho S.Y., Kwon T.K., Baek S.K., Shin S.Y., Kim S.H., Kim S.Y., Kwon K.H. EGFR mutations and human
papillomavirus in squamous cell carcinoma of tongue and tonsil. Eur. J. Cancer, 2007, vol. 43, no. 3, pp. 520—526. doi: 10.1016/
Jj.ejca.2006.10.014

Nagpal J.K., Patnaik S., Das B.R. 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, vol. 97,
no. 5, pp. 649—653. doi: 10.1002/ijc.1616

239



A. Kumar et al. MHdekumns n uMmyHuTeT

68. Naqvi S.U., Khan S., Ahmed A., Anwar S., Fatima Z., Zehra S. Prevalence of EBV, CMV, and HPV in oral squamous cell carci-
noma patients in the Pakistani population. J. Med. Virol., 2020, vol. 92, no. 12, pp. 3880—3883. doi: 10.1002/jmv.26171

69. Nasher A.T., Al-Hebshi N.N., Al-Moayad E.E., Saeed M.A. Viral infection and oral habits as risk factors for oral squamous cell
carcinoma in Yemen: A case-control study. Oral Surg. Oral Med. Oral Pathol. Oral Radiol., 2014, vol. 118, no. 5, pp. 566—572.el.
doi: 10.1016/j.0000.2014.07.014

70. Nasman A., Nordfors C., Holzhauser S., Vlastos A., Tertipis N., Hammarstedt-Nordenvall L., Ramqvist T., Dalianis T., Munck-
Wikland E. Incidence of human papillomavirus positive tonsillar and base of tongue carcinoma: A stabilisation of an epidemic
of viral induced carcinoma? Eur. J. Cancer, 2015, vol. 51, no. 1, pp. 55—61. doi: 10.1016/j.ejca.2014.09.014

71. National Cancer Institute. HPV and Cancer. URL: https.//www.cancer.gov/about-cancer/causes-prevention/risk/infectious-agents/
hpv-and-cancer (27.03.2025)

72. Nopmaneepaisarn T., Tangjaturonrasme N., Rawangban W., Chitapanarux I., Euathungchok N., Srijuntra K., Kamsa-Ard S.
Low prevalence of pl6-positive HPV-related head-neck cancers in Thailand: Tertiary referral center experience. BMC Cancer,
2019, vol. 19, no. 1: 1050. doi: 10.1186/512885-019-6266-0

73. Nordfors C., Vlastos A., DuJ., Hammarstedt L., Marklund L., Ramqvist T., Dalianis T., Munck-Wikland E., Ndsman A. Human
papillomavirus prevalence is high in oral samples of patients with tonsillar and base of tongue cancer. Oral Oncol., 2014, vol. 50,
no. 5, pp. 491—497. doi: 10.1016/j.oraloncology.2014.02.013

74. Ottawa Hospital Research Institute. The Newcastle-Ottawa Scale (NOS) for assessing the quality of nonrandomised studies
in meta-analyses. URL: https.//www.ohri.ca/programs/clinical_epidemiology/oxford.asp (29.03.2025)

75. Page M.J., McKenzie J.E., Bossuyt P.M., Boutron I., Hoffmann T.C., Mulrow C.D., Shamseer L., Tetzlaff J.M., Akl E.A.,
Brennan S.E., Chou R., Glanville J., Grimshaw J.M., Hrobjartsson A., Lalu M.M., Li T., Loder E.W., Mayo-Wilson E.,
McDonald S., McGuinness L.A., Stewart L.A., Thomas J., Tricco A.C., Welch V.A., Whiting P., Moher D. The PRISMA 2020
statement: an updated guideline for reporting systematic reviews. BMJ, 2021, vol. 372: n71. doi: 10.1136/bmj.n71

76. Pal P., Raychowdhury R., Basu S., Mondal S. Cytogenetic and micronuclei study of human papillomavirus-related oral squamous
cell carcinoma. J. Oral Maxillofac. Pathol., 2018, vol. 22, no. 3, pp. 335—341. doi: 10.4103/jomfp.JOMFP_138 17

77. Palmieri A., Scapoli L., Martinelli M., Lo Muzio L., Carinci F. Incidence of low risk human papillomavirus in oral cancer: a real
time PCR study on 278 patients. Int. J. Immunopathol. Pharmacol., 2011, vol. 24, no. 1, pp. 83—87. doi: 10.1177/039463201102400111

78. Pannone G., Santoro A., Carinci F., Lo Muzio L., Bufo P., De Rosa G., Serpico R., Rubini C., Fioroni M., Piattelli A., Campisi G.,
Di Alberti L., Laino L., Cicciu M., Lo Russo L., Procaccini M., Muzio L.L. Double demonstration of oncogenic high risk hu-
man papilloma virus DNA and HPV-E7 protein in oral cancers. Int. J. Immunopathol. Pharmacol., 2011, vol. 24, no. 1, pp. 95—101.
doi: 10.1177/039463201102400112

79. Patel K.R., Vajaria B.N., Begum R., Patel J.B., Gupta S., Shah P.M. Prevalence of high-risk human papillomavirus type 16 and
18 in oral and cervical cancers in population from Gujarat, West India. J. Oral Pathol. Med., 2014, vol. 43, no. 4, pp. 293—297.
doi: 10.1111/jop.12123

80. Pathak A., Singh M., Agarwal A., Agarwal N.K., Gupta S. Determination of p16 overexpression as an indicator of human papil-
lomavirus infection in oral dysplasia and carcinoma. Indian J. Dent. Res., 2017, vol. 28, no. 4, pp. 41§—423. doi: 10.4103/0970-
9290.217061

81. PintosJ., Black M.J., Sadeghi N., Oligny L.L., Gagnon S., Bégin P., Coutlée F., Franco E.L. Human papillomavirus infection
and oral cancer: a case-control study in Montreal, Canada. Oral Oncol., 2008, vol. 44, no. 3, pp. 242—250. doi: 10.1016/j.oraloncol-
0gy.2007.02.009

82. Poling J.S., Ma X.J., Bui S., Erlander M.G., Westra W.H. Human papillomavirus (HPV) status of non-tobacco related
squamous cell carcinomas of the lateral tongue. Oral Oncol., 2014, vol. 50, no. 4, pp. 306—310. doi: 10.1016/j.oraloncol-
0gy.2014.01.006

83. Polz-Gruszka D., Stec A., Dworzanski J., Polz D., Szymanski M. EBV, HSV, CMV and HPV in laryngeal and oropharyngeal
carcinoma in Polish patients. Anticancer Res., 2015, vol. 35, no. 3, pp. 1657—1661.

84. Premoli-De-Percoco G., Ramirez J.L. High risk human papillomavirus in oral squamous carcinoma: evidence of risk factors
in a Venezuelan rural population. Preliminary report. J. Oral Pathol. Med., 2001, vol. 30, no. 6, pp. 355—361. doi: 10.1034/j.1600-
0714.2001.300606.x

85. Purwanto D.J., Soedarsono N., Reuwpassa J.O., Harijanto K., Ernawati. The prevalence of oral high-risk HPV infection
in Indonesian oral squamous cell carcinoma patients. Oral Dis., 2020, vol. 26, no. S1, pp. 72—80. doi: 10.1111/0di.13329

86. RajD., George P.S., Lakshmi S., Sivakumar T., Mathews A. Frequency and clinical significance of human papilloma virus in oral
cancer: A study from Kerala. Indian J. Cancer, 2024, vol. 61, no. 4, pp. 722—727. doi: 10.4103/0019-509X.395123

87. Ramos G.M.D., Cotter T.G., Ramos L.F., Cazar M.B., Montalvo G., Paredes M., Cueva J.P. A pilot study on the identification
of human papillomavirus genotypes in tongue cancer samples from a single institution in Ecuador. Braz. J. Med. Biol. Res., 2018,
vol. 51, no. 11: e7810. doi: 10.1590/1414-431x20187810

88. Ramshankar V., Soundara V.T., Shyamsundar V., Krishnakumar T.G., Ramadas K. Risk Stratification of Early Stage Oral Tongue
Cancers Based on HPV Status and pl6 Immunoexpression. Asian Pac. J. Cancer Prev., 2014, vol. 15, no. 19, pp. 8351—8359.
doi: 10.7314/APJCP.2014.15.19.8351

89. Rathore A., Gulati N., Shetty D., Singh A.K. To analyze the concomitant expression of human papillomavirus-16 in the pathoge-
netic model of p53-dependant pathway in oral squamous cell carcinoma. J. Oral Maxillofac. Pathol., 2016, vol. 20, no. 3, pp. 342—
347. doi: 10.4103/0973-029X.190923

90. Rettig E., Kiess A.P., Fakhry C. The role of sexual behavior in head and neck cancer: implications for prevention and therapy.
Expert Rev. Anticancer Ther., 2015, vol. 15, no. 1, pp. 35—43. doi: 10.1586/14737140.2015.974558

91. Romanitan M., Nasman A., Ramqvist T., Lindquist D., Dahlstrand H., Dalianis T., Munck-Wikland E. Human papillomavirus
frequency in oral and oropharyngeal cancer in Greece. Anticancer Res., 2008, vol. 28, no. 4B, pp. 2077—2080.

240



2026, T. 16, Ne 2 HPV prevalence in oral and oropharyngeal cancer

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

Rungraungrayabkul D., Panpradit N., Lapthanasupkul P., Pongsapich W., Klongklang K., Chotjumlong P. Detection of Human
Papillomavirus and pl6INK4a Expression in Thai Patients with Oral Squamous Cell Carcinoma. Head Neck Pathol., 2022,
vol. 16, no. 2, pp. 444—452. doi: 10.1007/s12105-021-01364-0

Sabatini M.E., Chiocca S. Human papillomavirus as a driver of head and neck cancers. Br. J. Cancer, 2020, vol. 122, no. 3,
pp. 306—314. doi: 10.1038/541416-019-0602-7

Saini R., Tang T.H., Zain R.B., Ismail S.M., Abraham M.T., Teo S.H., Shaik S., Wall K.L., Singh K.K. Significant associa-
tion of high-risk human papillomavirus (HPV) but not of p53 polymorphisms with oral squamous cell carcinomas in Malaysia.
J. Cancer Res. Clin. Oncol., 2011, vol. 137, no. 2, pp. 311—320. doi: 10.1007/500432-010-0891-y

Schwartz S.R., Yueh B., McDougall J.K., Daling J.R., Schwartz S.M. Human papillomavirus infection and survival in oral
squamous cell cancer: a population-based study. Otolaryngol. Head Neck Surg., 2001, vol. 125, no. 1, pp. 1-9. doi: 10.1067/
mhn.2001.115353

Sharma U., Singhal P., Bandil K., Gupta R., Kapil N., Bhattacharya P., Kataki A.C., Mondal R. Genetic variations of TLRs and
their association with HPV/EBYV, co-infection along with nicotine exposure in the development of premalignant/malignant le-
sions of the oral cavity in Indian population. Cancer Epidemiol., 2019, vol. 61, pp. 38—49. doi: 10.1016/j.canep.2019.04.009

Smith E.M., Hoffman H.T., Summersgill K.S., Kirchner H.L., Turek L.P., Haugen T.H. Human papillomavirus and risk of oral
cancer. Laryngoscope, 1998, vol. 108, no. 7, pp. 1098—1103. doi: 10.1097/00005537-199807000-00020

Snijders P.J., Scholes A.G., Hart C.A., Jones A.S., Field J.K. Prevalence of mucosotropic human papillomaviruses in squa-
mous-cell carcinomas of the head and neck. Int. J. Cancer, 1996, vol. 66, no. 4, pp. 464—469. doi: 10.1002/(sici)1097-
0215(19960516)66:4<464::aid-ijc9>3.0.co;2-9

Sri S., Ramani P., Premkumar P., Ganesan S. Prevalence of Human Papillomavirus (HPV) 16 and 18 in oral malignant and po-
tentially malignant disorders: A polymerase chain reaction analysis — A comparative study. Ann. Maxillofac. Surg., 2021, vol. 11,
no. 1, pp. 6—11. doi: 10.4103/ams.ams_120 20

Sritippho T., Pongsiriwet S., Lertprasertsuke N., Buddhachat K., Khovidhunkit S., lamaroon A. pl6 — a Possible Surrogate
Marker for High-Risk Human Papillomaviruses in Oral Cancer? Asian Pac. J. Cancer Prev., 2016, vol. 17, no. 8, pp. 4049—4057.
doi: 10.7314/APJCP.2016.17.8.4049

Strzelczyk J.K., Biernacki K., Gazdzicka J., Mitkowska-Dymanowska J., Strycharz-Dudziak M., Gotab-Nowak A., Bielecka-
Kowalska A., Olszewska E., Polishuk P., Mtynarski W., Pietrzak A. The Prevalence of High- and Low-Risk Types of HPV
in Patients with Squamous Cell Carcinoma of the Head and Neck, Patients with Chronic Tonsillitis, and Healthy Individuals
Living in Poland. Diagnostics, 2021, vol. 11, no. 12: 2180. doi: 10.3390/diagnostics11122180

Summersgill K.F., Smith E.M., Kirchner H.L., Haugen T.H., Turek L.P. p53 polymorphism, human papillomavirus infection
in the oral cavity, and oral cancer. Oral Surg. Oral Med. Oral Pathol. Oral Radiol. Endod., 2000, vol. 90, no. 3, pp. 334—339.
doi: 10.1067/moe.2000.107679

Syrjanen S.M., Syrjanen K.J., Happonen R.P. Human papillomavirus (HPV) DNA sequences in oral precancerous lesions
and squamous cell carcinoma demonstrated by in situ hybridization. J. Oral Pathol. Med., 1988, vol. 17, no. 6, pp. 273—278.
doi: 10.1111/5.1600-0714.1988.tb01306.x

Szarka K., Tar I., Fehér E., Kiss I., Gergely L., Minik K., Szab¢ I., Veréb Z., Tarr T., Szekanecz Z., Gergely P. Progressive in-
crease of human papillomavirus carriage rates in potentially malignant and malignant oral disorders with increasing malignant
potential. Oral Microbiol. Immunol., 2009, vol. 24, no. 4, pp. 314—318. doi: 10.1111/j.1399-302X.2009.00514.x

Taberna M., Mena M., Pavon M.A., Alemany L., Gillison M.L., Mesia R. Human papillomavirus-related oropharyngeal cancer.
Ann. Oncol., 2017, vol. 28, no. 10, pp. 2386—2398. doi: 10.1093/annonc/mdx304

Tachibana T., Orita Y., Gion Y., Takehara A., Sato Y., Fujisawa K., Takahashi H., Asai M., Makino T., Shimizu K., Nishizaki K.
Young adult patients with squamous cell carcinoma of the tongue strongly express pl6 without human papillomavirus infection.
Acta Otolaryngol., 2019, vol. 139, no. 1, pp. 80—84. doi: 10.1080/00016489.2018.1515932

Tahtali A., Hey C., Geissler C., Wollenberg B., Hoffmann T.K. HPV status and overall survival of patients with oropharyngeal
squamous cell carcinoma — a retrospective study of a German head and neck cancer center. Anticancer Res., 2013, vol. 33, no. §,
pp. 3481—-3485.

Tangthongkum M., Phisalmongkhon S., Leelasawatsuk P., Klongklang K., Chotjumlong P. Impact of human papillomavirus
status on survival in patients with oral cancer. Laryngoscope Investig. Otolaryngol., 2024, vol. 9, no. 3: e1294. doi: 10.1002/lio2.1294
Tertipis N., Haeggblom L., Griin N., Du J., Ramqvist T., Dalianis T., Marklund L., Haeggblom L. Reduced expression of the
antigen processing machinery components TAP2, LMP2, and LMP7 in tonsillar and base of tongue cancer and implications
for clinical outcome. Transl. Oncol., 2015, vol. 8, no. 1, pp. 10—17. doi: 10.1016/j.tranon.2014.12.003

Thobias A.R., Patel K.A., Bhatt S.D., Patel P.M., Tiwari A.K. Human papillomavirus: Footprints in the population of western
India. Epidemiol. Health, 2021, vol. 43: ¢2021013. doi: 10.4178/epih.e2021013

Tsimplaki E., Argyri E., Sakellaridis A., Giotakis A.I., Faratzis G., Stavrianos N.G., Economopoulou P., Papadimitriou C.A.,
Michalopoulos N.V., Gorgoulis V.G., Kotsinas A., Dimopoulos M.A., Bamias A. Oropharyngeal and laryngeal but not oral can-
cers are strongly associated with high-risk human papillomavirus in 172 Greek patients. J. Med. Virol., 2017, vol. 89, no. 1, pp. 170—
176. doi: 10.1002/jmv.24597

Upile N.S., Shaw R.J., Jones T.M., Fisher S.C., Jerjes W., Hopper C., Risk J.M., Rogers S.N., Brown J.S., Vaughan E.D.,
Woolgar J.A., Triantafyllou A., Lowe D., Schache A.G., Liloglou T., Field J.K. Squamous cell carcinoma of the head and neck
outside the oropharynx is rarely human papillomavirus related. Laryngoscope, 2014, vol. 124, no. 12, pp. 2739—2744. doi: 10.1002/
lary.24780

Vanshika S., Preeti A., Sumaira Q., Gupta R., Kapil N., Bhattacharya P., Kataki A.C., Mondal R. Incidence of HPV and EBV
in oral cancer and their clinico-pathological correlation — a pilot study of 108 cases. J. Oral Biol. Craniofac. Res., 2021, vol. 11,
no. 2, pp. 180—184. doi: 10.1016/j.jobcr.2021.01.010

241



A. Kumar et al. MHdekumns n uMmyHuTeT

114. Watts S.L., Brewer E.E., Fry T.L. Human papillomavirus DNA types in squamous cell carcinomas of the head and neck. Oral
Surg. Oral Med. Oral Pathol., 1991, vol. 71, no. 6, pp. 701-707. doi: 10.1016/0030-4220(91)90337-2

115. Westra W.H., Taube J.M., Poeta M.L., Begum S., Sidransky D., Koch W.M. Inverse relationship between human papillomavi-
rus-16 infection and disruptive p53 gene mutations in squamous cell carcinoma of the head and neck. Clin. Cancer Res., 2008,
vol. 14, no. 2, pp. 366—369. doi: 10.1158/1078-0432.CCR-07-1738

116. World Health Organization. ICD-10 Version: 2019. URL: https.//icd.who.int/browsel0/2019/entt/C00-C97 (29.03.2025)

117. Yang Y.-Y. Involvement of Viral and Chemical Factors with Oral Cancer in Taiwan. Jpn. J. Clin. Oncol., 2004, vol. 34, no. 4,
pp. 176—183. doi: 10.1093/jjco/hyh031

118. Zhu M.S., Miller C.S., Wank D.K. In situ hybridization analysis of human papillomavirus DNA in oral mucosal lesions. Oral
Surg. Oral Med. Oral Pathol., 1991, vol. 71, no. 6, pp. 714—720. doi: 10.1016/0030-4220(91)90339-6

119. Zumsteg Z.S., Luu M., Rosenberg P.S., Goodman M.T., Powers A., Chaturvedi A.K., Anderson W.F., Lortet-Tieulent J.,
Curado M.P., Ferlay J., Franceschi S., Bray F., Gillison M.L. Global epidemiologic patterns of oropharyngeal cancer incidence

trends. J. Natl. Cancer Inst., 2023, vol. 115, no. 12, pp. 1544—1554. doi: 10.1093/jnci/djad169

ABTOpBDI:

Kymap A., npodeccop kabenpbl aHaTomum, YHMBEPCUTET
TupTxaHkap Maxasup, r. Mopazabaga, wrat Yrrap-lpagew, UHaus;
CuHrx B., npodeccop kapeapbl BHYTPEHHNUX GONnesHel,
YuusepcuteT TupTxaHkap Maxasup, r. Mopagabag, wrat YTrap-
Mpapew, NHauns;

LWapma C., PhD, noueHT kadenpbl aHaToMun, YHUBEpCUTET
TupTxaHkap Maxasup, r. Mopazabaga, wrat Yrrap-lpagew, UHaus;
Nansanu A., npodeccop kadeapbl aHaTOMUK, YHBEPCUTET
TupTxaHkap Maxasup, r. Mopazabaga, wrat Ytrap-lpagew, UHaus.

Authors:

Kumar A., Professor of the Department of Anatomy, Teerthanker
Mahaveer University, Moradabad, Uttar Pradesh, India;

Singh V., Professor of the Department of Medicine, Teerthanker
Mahaveer University, Moradabad, Uttar Pradesh, India;

Sharma S., PhD, Associate Professor, Department of Anatomy,
Teerthanker Mahaveer University, Moradabad, Uttar Pradesh, India;
Lalwani A., Professor of the Department of Anatomy, Teerthanker
Mahaveer University, Moradabad, Uttar Pradesh, India.

MocTynuna B pegakumio 23.08.2025
OtnpaBneHa Ha gopaboTky 21.09.2025
MpuHsaTa k nevyatn 05.11.2025

Received 23.08.2025
Revision received 21.09.2025
Accepted 05.11.2025

242



