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Aim: to systematise the data of available studies related to the association of papillomavirus infection with oeso-
phageal squamous cell cancer.

Methods. A literature search was conducted in PubMed and Google Scholar databases. All full-text articles from
1995 to 2023 were included. The language of the studies was not a barrier to inclusion in this meta-analysis. A total
of 130 literature sources were analysed. The meta-analysis was based on data from 17 case-control studies, which
together account for 1912 oesophageal squamous cell tumour tissue samples and 2206 control samples of normal
oesophageal tissue.

Key points. There is a growing body of research on the importance of human papillomavirus as a risk factor for oe-
sophageal squamous cell cancer. However, the association of human papillomavirus with the risk of oesophageal
cancer, despite the large number of studies on this topic, is still controversial.

Conclusions. The resulting relative risk (RR) of oesophageal squamous cell cancer in papillomavirus infection was
1.22 (95 % confidence interval (95 % CI): 1.11-1.35; p = 0.000023). Meanwhile, stratification of the data according
to the ethnicity of the patients showed that the highest risk of oesophageal squamous cell cancer in papillomavirus
infection was observed in patients of Asian ethnic group (RR = 1.34; 95 % CI: 1.26-1.42; p = 0.042). In the Arab eth-
nic group, the risk of oesophageal squamous cell cancer with papillomavirus infection was 1.27 (95 % CI: 1.09-1.48;
p =0.005), while in Europeans it does not reach statistically significant values (p = 0.232).
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Llenb: cnctemMatn3mpoBaTb AaHHbIE MMEIOLLMXCA NCCNeN0BaHNM, CBA3aHHbLIX C BOMPOCOM accoumauuv nanuio-
MaBMPYCHOWN MHMEKLMN C MTIOCKOKIETOUYHBIM PaKOM NULLEBOA.

MeTopabl. Nonck nutepaTypbl 6611 NpoBeaeH B 6a3ax aaHHbix PubMed u Google Scholar. B uccnenosaHue 6bi1m
BKJTIOYEHbI MOJIHOTEKCTOBLIE cTaTbh 3a 1995-2023 rr. 93bIk UCCnemoBaHnii He ABASCA NPErpangon ans BKIOYe-
HUSA B AaHHbIN MeTaaHanm3. Bcero npoaHanusnpoBaHo 130 nutepaTypHbIX UICTOYHMKOB. MeTaaHanns npoBoauics
Ha OCHOBE AaHHbIX N3 17 nccnenoBaHUn «Cnyvyai-KOHTPOSb», KOTOPbIE B CyMMe yuuTbiBaloT 1912 o6pa3sLoB ony-
XONEBOW TKAHW NIOCKOKIETOYHOrO paka nuueroaa n 2206 KOHTPOJIbHbIX 00pa3L,0B HOPMAbHOM TKaHW MULLLEBOAA.
OCHOBHbIe NMOJMIOXEeHUdA. Ha cerogHsaLWHMn OeHb BCTpevaeTcs Bce OOoblie MCCneaoBaHuii, KacaloLlyxcs onpe-
LeneHns 3HaYeHus BUpyca nanuioMbl YesioBeka B kayecTBe dakTopa pucka pasBuUTUS MIOCKOKIETOYHOrO paka
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nuwesona. OgHako Bonpoc 06 accouvauun BMpyca nanuiioMbl YeloBeka C PYCKOM Pa3BUTUS paka NULLEBOAA,
HecMoTps Ha 60JbLLOE KONNYECTBO UCCIEA0BAHWI NO AAHHOW TEME, MO-NPEXHEMY ABNSIETCSH CMOPHbLIM.

BbiBOAbI. Pe3ynbTupyowwmin oTHocUTeNbHbIM pyck (RR) pa3dBuTra NAOCKOKNAETOYHOrO paka nuLesona npy nanuiio-
MaBupycHom nHdekuumn coctasmn 1,22 (95 %-Hbin poBeputenbHblii nHTepsan (95 % AN): 1,11-1,35; p = 0,000023).
Mpwn aTOM cTpaTudUKauma AaHHbIX B 3aBUCUMOCTU OT STHUHECKOro MPOUCXOXAEHWS MALMEHTOB Nokasana, 4To Haum-
GONbLUNIA PUCK PaA3BUTUS MIOCKOKIETOYHOIO paka NULLEBOAA NPV NanuiioMaBUpPyCHON MHdeKUUK HabnoaaeTcs
y NaumeHTOB a3naTckon aTHMYeckor rpynnbl (RR = 1,34; 95 % OWN: 1,26-1,42; p = 0,042). Y apabckon 3THNYECKOM
rpynnbl PUCK Pa3BUTUS MNIOCKOKIETOYHOrO paka nuuiesoga npuv nanuinoMaBupycHown nHdekumn coctasun 1,27
(95 % OWN: 1,09-1,48; p = 0,005), B TO BpEMS KaK Y EBPONENLIEB OH HE OCTUraeT CTaTUCTMHECKN 3HAYNMBbIX 3HAYEe-
HUl (p = 0,232).

KnioueBble cnoBa: pak nuwesona, BUpyc NanuijioMbl YHeN0BeKa, MeTaaHann3

KoHdnukT MHTEepecoB: aBTopbl 3as9BASIOT 06 OTCYTCTBUN KOHPNNKTA UHTEPECOB.

Ana untnpoBanus: Kpasuosa E.A., LibiraHoB M.M., UpiaeHoa WN.A., Jluteakos H.B., N6parnmosa M.K. MeTaaHanna cBs3un Bu-
pyca nanuiaiomMbl YeNI0BEKA M NMIIOCKOKIETOYHOIO paka nuuieBoaa. POCCUIACKMIA XypHan raCTPO3HTEPOIOrNK, renatonorum, Kosio-
npoktonorun. 2025;35(1):31-41. https://doi.org/10.22416/1382-4376-2025-35-1-31-41

Introduction

Today, oesophageal cancer is the sixth lead-
ing cause of oncological mortality and the seventh
leading cause of cancer incidence worldwide [1].
According to GLOBOCAN estimates, 604,000 cases
of oesophageal cancer and 544,000 deaths from this
oncopathology are diagnosed annually [2]. Moreover,
in 70 % of cases, it is men who are affected [2, 3].
Oesophageal squamous cell carcinoma (88 % of cas-
es) and adenocarcinoma (12 % of cases) are the two
main histological subtypes of oesophageal cancer [3].

for early cancer detection makes the diagnosis of the
disease more difficult [4].

It is worth noting that oesophageal squamous
cell cancer has highly variable geographical features:
80 % of the total cases occur in developing coun-
tries [5]. Meanwhile, the list of countries with the
highest oesophageal cancer incidence includes South
Africa, Japan, India, Iran and China [6, 7]. In par-
ticular, the Eastern Cape of South Africa, northern
China and the Caspian coast of Iran have been iden-

In most patients, oesophageal cancer is characterised
by late presentation, while the lack of biomarkers

tified as the regions with the highest risk of develop-
ing oesophageal squamous cell cancer in the world
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Figure 1. Oesophageal cancer incidence statistics from 2020 to 2022 according to WHO
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(incidence rate of 246 cases per 100,000 people) [6].
The comparison of the reported cases number of di-
agnosed oesophageal squamous cell cancer for the
period 2020—2022 according to the World Health
Organisation (WHO) in the countries included in
the presented meta-analysis is shown in Figure 1.

These features of oesophageal squamous cell
carcinoma prevalence can be explained by tobacco
smoking, alcohol consumption, as well as dietary
(rough and hot food, low content of vegetables and
fruits in the diet, which correlates with vitamin de-
ficiency), cultural and environmental (radiation and
industrial chemicals) factors [1].

Also, multiple genetic mutations may be a
risk factor for oesophageal squamous cell cancer
(OSCC). For example, mutations of the tumour
growth suppressor protein p53 (TP53 gene product)
can be observed in more than 83 % of OSCC cases
[8]. Meanwhile, overexpression of epidermal growth
factor receptor (EGFR), cyclin D1 (CCND1), cy-
clin-dependent kinase 4,/6 (CDK4,/CDK6) and
MDM?2 proto-oncogene is observed in 76 %, 46 %,
24 % and 6 % of cases, respectively [8]. Epigenetic
risk factors for the development of OSCC include
DNA methylation, histone modification and loss of
genome imprinting [8]. For example, hypermeth-
ylation of p16 is associated with p33 overexpres-
sion [9]. Polymorphisms in TP53, MDM?2, CASPS8
(caspase 8) and COX2 (cyclooxygenase 2) genes are
also associated with the risk of oesophageal squa-
mous cell cancer [8].

The role of human papillomavirus (HPV) in
squamous cell carcinoma of the oropharynx and up-
per digestive tract began to be investigated in the
early 1980s [10]. However, the International Agency
for Research on Cancer (IARC) recognised the HPV
involvement in the development of head and neck
tumours, especially in oropharyngeal and oral squa-
mous cell cancers due to the high infection rate (80—
90 % for oropharyngeal cancer and up to 61 % for
oral cancer) [10—12]. OSCC predominantly affects
the upper and middle oesophagus, with metastasis
usually to peri-oesophageal lymph nodes, liver and
lungs, there is still no causal relationship between
HPV and OSCC [13]. Although the etiology of the
disease remains unclear, there is a growing body of
research on the oncogenic types of HPV contribut-
ing to the development of OSCC [1].

To date, more than 200 HPV genotypes have
been identified [1]. Based on propensity to transform
host cells, there are two main groups: HPV of high
carcinogenic risk and HPV of low carcinogenic risk
[3]. HPV is currently recognised as an etiological
factor in cervical cancer, oropharyngeal malignan-
cies and anal neoplasia. OSCC associated with HPV
is diagnosed in 0—78 % of cases [14]. Meanwhile,
it is widely known that the most common high

carcinogenic risk HPV genotypes in OSCC are HPV
16 and HPV 18 [5, 15, 16]. However, in a study by
G. Georgantis et al., the predominant HPV types
were types 11 and 31, which are known to have a
low malignancy potential in OSCC [17].

There are also a number of studies in which HPV
type 73 was detected: in 98.3 % of OSCC cases in the
study by A.B. West et al., and in 10.6 % — in the
study by Z. Szentirmay et al. [18, 19]. Meanwhile,
HPV type 73 is still not classified as a carcinogenic
type [20]. Another controversial study is the work of
Chinese scientists, where no correlation was found
between HPV of types 16, 18 and 73 in OSCC, even
though the territory of China is included in the risk
group for this oncopathology [20]. Also, no correla-
tion between oesophageal squamous cell carcinoma
and human papillomavirus was found in a study by
M. Saegusa et al.: all oesophageal tumour tissue
samples were HPV-negative [21]. By analysing the
available data, it can be concluded that the role of
HPV in oesophageal cancer is still unclear [3].

Thus, there is a large pool of contradictory studies
in the literature evaluating the HPV association in
the carcinogenesis of OSCC, nevertheless, this ques-
tion remains open and the contribution of human
papillomavirus to the development of oesophageal
squamous cell carcinoma is still to be investigated
[7]. Tt was necessary to perform a meta-analysis of
these controversial studies, which was done in the
present article.

Oesophageal cancer and human papillomavirus

In 1982, human papillomavirus was first pro-
posed as an epidemiological factor in the develop-
ment of oesophageal cancer by K. Syrjanen et al.
[22]. Since then, many studies have been conducted
to investigate this issue [23—33]. According to the
data obtained, the prevalence of HPV in OSCC var-
ies in a wide range, and ranges from 0 to 78 % [34].

In the presented study, a literature search was
conducted in PubMed and Google Scholar databases
using the keywords “oesophageal cancer”, “esopha-
geal cancer”, “human papillomavirus”, “human
papilloma virus”, in different variations. All full-
text articles from 1995 to 2023 were included in the
study. The language of the studies was not a barrier
to inclusion in this meta-analysis. A total of 130 lit-
erature sources were analysed.

Inclusion criteria for the meta-analysis were as
follows: the study was a case-control study; tissue
samples of OSCC were used as study material; nor-
mal oesophageal tissue samples were used as con-
trols; HPV detection was performed using PCR
technology. Exclusion criteria were failure to meet
at least one inclusion criterion: the study was not
a case-control study; the study material was es-
ophageal adenocarcinoma samples or blood serum;
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the study did not include a control group; human
papillomavirus detection was performed by ELISA,
Hybrid Capture IT (HC2) or sequencing.

A total of 17 case-control studies fulfilling all the
above criteria were selected, with a total inclusion
of 1912 oesophageal cancer tumour tissue samples
and 2206 control samples (all included studies used
normal oesophageal tissue as a control).

Figure 2 presents a flowchart describing the study
selection for inclusion in the meta-analysis. The stud-
ies in chronological order collected for this meta-ana-
lysis are summarised in Table 1. Meta-analysis was
performed using Meta-Essentials 1.5 software. The
results of meta-analysis are presented in Figure 3.

The pooled risk ratio (RR) of the risk of OSCC
with papillomavirus infection was shown to be 1.22
(95 % confidence interval (95 % CI): 1.11—1.35;
p = 0.000023. The sample heterogeneity index I°
made 88.3 %, Cochrane Q-test was p, = 2.6 x 1072,
at the required level of p < 0.1, so Random model

was used. The funnel plot shows no significant asym-
metry (Fig. 3), and according to Begg’s test there
was no significant systematic publication error in
this meta-analysis (p = 0.621). However, the result
of Egger’s test was not significant (p = 0.294).

At the next stage, subgroup analysis of the data
was performed according to the ethnicity of the pa-
tients (Table 2).

The highest risk of OSCC with papillomavirus
infection was found to be in patients of Asian ethnic
groups with RR equal to 1.34 (95 % CI: 1.26—1.42;
p = 0.042). In the Arab ethnic group, the risk of de-
veloping OSCC with papillomavirus infection was
statistically significant (RR = 1.27; 95 % CI: 1.09—
1.48; p = 0.005). In European ethnic group patients,
the risk of developing OSCC with papillomavirus
infection did not reach statistically significant val-
ues (RR = 1.02; 95 % CI: 0.99—1.06; p = 0.232).
Thus, the risk of OSCC in papillomavirus infection
has obvious ethnic features.
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Figure 2. Flow chart for selecting studies for inclusion in meta-analysis
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Table 1. Human papilloma virus prevalence in oesophageal squamous cell cancer with normal tissue

as control

Tab6auua 1. PacuipocTpaHeHHOCTh BUPYCA MANUIJIOMbI YeJOBEKA TPU MJIOCKOKJIETOUHOM PaKe TIHIIe-
BOJIa C HOPMAJbHOW TKAHBIO B KAa4eCTBE KOHTPOJIS

Genotype Lurino? e Controls
Author, year of publication Country of HPV Ong'/nascoa.lilieaa Konmpoas .
Aemop, 200 nyb6auxauuu Cmpana T e;;)Inlfqun Total | HPV+ | Total | HPV+
Bcezo | BIIU+ | Bcezo | BITY +
Fidalgo P.O. et al., 1995 [15] H;gorffy“z%z}uﬂ 16, 18 17 9 8 5 0.695
Cao B. et al., 2005 [16] [g’;;jl 16, 18 265 207 357 | 203 | 3.627 x 10-®
Bahnassy A.A. et al., 2005 [26] | 2SYPC 1 46,18, 11 | 50 27 50 12 0.004
Katiyar S. et al., 2005 [27] ;ﬁ%ﬁ‘ﬂ 16, 18 101 19 26 1 0.073
. Iran 6, 16, 18,
Moradi A. et al., 2006 [24] Hpan 66, 52, 85 42 31 18 0.529
Zhang D. et al., 2010 [23] Ig@ggz 16, 18, 58 70 35 60 19 0.049
Antonsson A. et al., 2010 [25] A‘;gjgzgzﬂ 16, 35 222 8 55 0 0.218
China 16, 18, 58, B
Guo F. et al., 2012 [35] Kumaii |57.3, 94, 37| 300 93 900 61 1 x 102
Hu J.M. et al., 2013 [33] Ig‘;fajl 16 150 55 150 24 0.000072
Liyanage S.S. et al., 2014 [6] A‘ggfﬂ%ﬁzﬂ 16 99 1 100 0 1
Cui X. et al., 2014 [28] Shina | 16,18, 35, 1 183 58 89 8 0.000035
Georgantis G. et al., 2015 [17] ﬁ}reece 11, 31 19 2 30 0 0.145
peyus
11, 16, 45,
Iran 35, 52, 39,
Yahyapour Y. et al., 2016 [31] Hpan 45. 59, 33, 51 16 45 20 0.210
56, 58
Brazil 51, 31, 66,
Pastrez P.R.A. et al., 2017 [29] | DBpasurus 56, 18, 16, 87 10 87 2 0.032
26
Mohammadpour B. et al., 2019 Iran 16, 18, 31,
[30] Hpan e 43 15 43 8 0.143
Sadeghian Z. et al., 2022 [32] ;Ira“ 16, 18 70 20 70 0 [3.9142 x 107
pan
Burassakarn A. et al., 2023 [5] ;221/1223 16, 18, 58 | 100 45 105 23 0.0006
Total / Beezo 1912 662 | 2206 | 404 0.000023

Note: HPV — human papillomavirus.
Hpumeuanue: BIIU — supyc nanuiiomvt ueiosexd.

Discussion

The results of the meta-analysis showed that the
prevalence of HPV in oesophageal tumour tissue was
34.6 % of cases, while in control group samples HPV
was detected in 18.3 % of cases. The data obtained
are consistent with the results of previously pub-
lished studies. Thus, in the work by S.S. Liyanage
et al. HPV was detected in 35 % of tumour tissue
samples and in 27 % of control samples [36]. At the

same time, in the study by J.L. Petrick et al. the
prevalence of HPV differed depending on the meth-
od of detection and was 17.6—32.2 % [37]. However,
there are papers that have not demonstrated an asso-
ciation between papillomavirus infection and OSCC
[38]. The contradictions between studies indicate
the importance of resolving this issue. This is why it
is important to take into account the results of the
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Ne Study name Risk Ratio Cl Lower limit Cl Upper limit Weight
1 GuoF.etal, 2012, China 1,35 1,25 1,46 8,57%
2 Liyanage 5. 5. et al, 2014, Australia 1,01 0,98 1,04 9,26%
3 Burassakarn A. et al, 2023, Thalland 142 1,16 1,74 5,69%
4 ZhangD. et al, 2010, China 1,37 1,02 1,83 4,05%
5 Fidalgo P. 0. et al, 1995, Portugal 0,80 0,27 2,36 0,54%
& Moradi A et al, 2006, Iran 0,83 0,52 1,33 2,15%
7 Antonsson A. et al, 2010, Australia 1,03 0,99 1,07 9,19%
8 CaoB. et al, 2005, China 1,97 1,52 2,55 4,63%
9 Bahnassy A. A, et al, 2005, Egypt 165 1,17 2,33 3,38%
10 Katiyar 5. et al, 2005, India 1,18 1,05 1,34 7.63%
11 CuiX. etal, 2014, China 1,33 1,18 1,50 7,70%
12 PastrezP.R. A. et al, 2017, Brazil 1,10 1,02 1,20 8,48%
13 Mohammadpour B, Et al, 2019, Iran 1,25 0,96 1,63 4,55%
14 YahyapourY.etal, 2016, Iran 0,81 0,59 1,12 3,61%
15 Georgantis G. et al.,, 2015, Greece 1,12 0,94 1,34 6,43%
16 Sadeghian Z. et al, 2022, Iran 1,40 1,20 1,62 6,96%
17 Hul. M. et al, 2013, China 1,33 1,15 1,53 7,18%
Total 1,22 1,11 1,35
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Figure 3. Results of a meta-analysis of the association of papillomavirus infection with oesophageal squamous cell

cancer risk

Pucyuorc 3. PeSyJIbTaTbI MeTaaHa/In3a CBA3W HaJINYUA HaHI/IJIJIOMaBI/IpyCHOfI I/IHq)eKL[I/II/I C PUCKOM pPa3BUTHUA TIJIOCKOKJIE-

TOYHOI'O paKa IHUIIEBOJa

presented meta-analysis, which was conducted with
strict inclusion and exclusion criteria. This analy-
sis allows for a more accurate interpretation of the
available data and an understanding of the impor-
tance of HPV in the development of OSCC.

During the analysis, it was observed that the
most common human papillomavirus genotype is
HPV type 16, with HPV type 18 being the second
most common. The findings were consistent with
previously published studies. It has been shown that
HPV type 16 is the most frequently detected HPV
genotype [37—40]. Moreover, HPV type 16 is de-
tected more than twice as often as HPV genotype 18

[37, 40]. Together, these two genotypes account for
a large percentage of prevalence, more than 80 % of
HPYV in infected oesophageal cancer specimens [40].
In a study by G. Georgantis et al., HPV type 31 and
HPV type 11 were prevalent [17]. This feature can
be explained by the fact that Greece is a region with
a low risk of HPV-related OSCC and by the small
sample of patients included in the presented study.
According to this study, it can be assumed that HPV
is not a significant etiological factor for OSCC in
the Greek population [17].

Considering the data from the studies included in
the meta-analysis, it can be said that the incidence
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Table 2. Results of meta-analysis of the association of papillomavirus infection with the risk of oe-
sophageal squamous cell cancer according to ethnicity

Ta6auua 2. PesynbraTbl MeTaaHAIN3a CBSI3W HAJUYUS HAlNJIOMAaBUPYCHON WHQEKIMH C PUCKOM
Pa3BUTHUS TIOCKOKJIETOYHOTO PAaKa THIIEBO/IA B 3aBUCUMOCTU OT ITHUYECKOW TPUHAIIEKHOCTH

Authors, year / Subgroup name Risk Ratio @ .
lj\(/.:; Aemopul uccaedosanus, 200 / g,(;!un;’?; Omnouwenue 9?).57%’ 5}{ }‘Vlzlcgch; P,
3 Ha3zeanue nodepynnot P puckoe o
1 |Moradi A. et al., 2006 [10] Pllm 0.83 0.52—1.33 5.62 %
pau
2 |Bahnassy A.A. et al., 2005 [13] EEgypt 1.65 1.17—2.33 10.59 %
cunem
Iran o
3 |Mohammadpour B. et al., 2019 [17] Hpan 1.25 0.96—1.63 17.75 %
Iran ®
4 | Yahyapour Y. et al., 2016 [18] Hpan 0.81 0.59—1.12 11.80 %
. Iran o
5 |Sadeghian Z. et al., 2022 [20] Hpan 1.40 1.20—1.62 54.24 %
Arab ethnic group o
Apabckas smuuneckas zpynnd 1.27 1.09—1.48 3.02 % 0.005
China o
6 |Guo F. et al., 2012 [4] Kumaii 1.35 1.25—1.46 40.65 %
Thailand o
7 |Burassakarn A. et al., 2023 [6] Taunand 1.42 1.16—1.74 5.91 %
China o
8 |Zhang D. et al., 2010 [8] Kumaii 1.37 1.02—1.83 2.91 %
9 |Cao B. et al., 2005 [12] Ighmav 1.97 1.52—-2.55 3.73 %
umau
. India o
10 |Katiyar S. et al., 2005 [14] Hndus 1.18 1.05—1.34 16.72 %
11 |Cui X. et al., 2014 [15] KChmav 1.33 1.18—1.50 17.58 %
umau
China o
12 |Hu JM. et al., 2013 [21] Kumaii 1.33 1.15—1.53 12.49 %
ﬁl;rab ethnic group 1.34 1.26—1.42 14.87 % 0.042
pa6cmm IMHUYeCcKdas zpynna
o . Australia 0
13 |Liyanage S.S. et al., 2014 [5] Ascmpanus 1.01 0.98—1.04 57.58 %
. Portugal o
14 | Fidalgo P.O. et al., 1995 [9] Hopmyzanus 0.80 0.27—2.35 0.04 %
15 |Antonsson A. et al., 2010 [11] AAuStraha 1.03 0.99—1.07 34.28 %
6’cmpaﬂuﬂ
16 |Pastrez P.R.A. et al., 2017 [16] EBraZﬂ 1.10 1.02—1.20 6.58 %
pazunusi
17 |Georgantis G. et al., 2015 [19] f’reece 1.12 0.94—1.34 1.51 %
peyus
E‘lmpmd cibnde giouy 1.02 0.99—1.06 82.11 % | 0.232
eponeouaﬁaﬂ IMHUYeCKds zpynna
Note: CI — confidence interval.
Mpumeuanue: /[ — dosepumenvnviii unmepea.
of OSCC varies greatly from region to region [39, In the current meta-analysis, a high risk of de-
41]. The incidence of this oncopathology worldwide veloping this oncopathology due to papillomavirus
is shown in Figure 4. infection was found in Asians (RR = 1.34; 95 %

Although geographical differences in the prevalence  CI: 1.26—1.42) and Arabs (RR = 1.27; 95 % CI:
of papillomavirus infection observed in this oncopa- 1.09—1.48). A similar pattern of OSCC risk score for
thology are notable, it cannot be expected that HPV ~ Asian countries (odds ratio (OR) — 1.63; 95 % CI:
can fully explain them, as to date there are several 1.29—2.04) was shown in a 2016 meta-analysis [39].
putative risk factors for OSCC, including dietary hab- There was no systematic publication error indicating
its, tobacco and alcohol use, environmental pollution, high reliability of the results [39]. In a 2019 meta-
various genetic factors, and family history [39]. analysis, it was shown that in Iran, which belongs
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Figure 4. Incidence of oesophageal cancer worldwide (percentages indicate the average incidence of cancer in the coun-

tries presented in Table 1)

Pucynox 4. Yacrora BCTpeyaeMoCTH paka muiieBojia B Mupe ([poieHTaMu 0603HaYeHa CPEIHsIsE YacTOTa BCTPEYaeMOCTH
JIAHHOU OHKOIIATOJIOTUU B CTPAHAX, IIPEJCTAB/ICHHBIX B Tabsuiie 1)

to Arab countries, the OR was 3.03 (95 % CI: 1.42—
6.45) [41]. Such inconsistencies in HPV detection
rates between studies may also be due to the dif-
ferent methods of HPV detection, and the fact that
these analyses used an odds ratio (OR), which is
always higher than risk ratio (RR). According to
the data presented, it is important to note that pap-
illomavirus infection is a significant factor in the
incidence of OSCC in regions at high risk of devel-
oping this oncopathology. Especially, based on find-
ings in our meta-analysis, the risk of OSCC with
papillomavirus infection is statistically significant in
Asian and Arab ethnic groups.
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