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ABSTRACT INTRODUCTION. High-risk human papillomavirus (hrHPV) is a proven aetiological factor in
prevalence of cervical cancer. Screening with HPV genotyping in women and identifying signi-
ficant regional virus genotypes is vital for implementation of HPV immunisation programmes.
AIM. This study aimed to examine the prevalence, spectrum, and regional characteristics of
hrHPV in women from different districts of Gomel region in 2018-2023, prior to the mass vac-
cination programme in the Republic of Belarus.

MATERIALS AND METHODS. A total of 11,382 women from Gomel region and the city of Gomel
aged 18 to 79 years were examined in 2018-2023. Biomaterial samples (endocervical scrap-
ings) were taken from each study participant for subsequent molecular genetic analysis using
polymerase chain reaction.

RESULTS. A total of 14 different HPV genotypes have been detected. The incidence of hrHPV
was 9% in the overall population and 9.7% in women of reproductive age. High hrHPV inci-
dence was noted in women of early reproductive age: group of 18-24 years — 18.8% (95% Cl
16.8-20.9), 25-29 years — 12.1% (95% Cl 10.3-14.1), and 30-34 years — 9.2% (95% Cl 7.8-10.7).
Asingle HPV genotype was detected most frequently (78.6%); a combination of two HPV geno-
types was detected in 86 patients (14.5%); 23 genotypes — in 41 patients (6.9%). The most
common genotypes were 16 (52.2%), 18 (15.1%), 51 (18.9%), 56 (9.8%), and 31 (9.7%) HPV.
Groups a9 (16 and 31 genotypes), a7 (18 genotype), a5 (51 genotype), and a6 (56 genotype)
most frequently caused hrHPV infection in women. A change has been found in the structure
of dominant hrHPV genotypes in Gomel region over the past 10 years.

CONCLUSION. A high hrHPV prevalence has been established among women of reproductive
age in Gomel region. Data on HPV genomic diversity in the region are essential for molecular
epidemiological surveillance and will help assess the effectiveness of the Republican HPV im-
munisation programme launched in 2025.
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PE3IOME

BBEOEHUE. Bupyc nanunnomel yenoseka (BIMNY) Bbicokoro KaHueporeHHoro pucka (BMY BKP) as-
NISIeTCA AOKA3aHHbIM 3TUONOrMYECKUM (DAKTOPOM pPa3BUTUS paka Wwerkn MaTku. [posenexHne ckpu-
HWHra C reHoTUNMpoBaHMeEM BMY cpean XeHWMnH U BbiaBNEHUEM 3HAYUMbIX ONA permMoHa reHoT1MnoB
BMPYCa BaXHO A/19 peanusaumm nporpamMM BakumHaummu npotus BMY.

LLEJIb. M3yunTb pacnpoCTpaHEHHOCTb, CNEKTP U pernoHasbHble ocobeHHocTu BIMY BKP y xeHwwmH 13
pasHbix paiioHoB fomenbckoi obnact 3a 2018-2023 rr. Lo HAaYana KamMnaHWUM MacCOBOM BAKLUMHO-
npodunakTukm B Pecnybnmke benapyce.

MATEPUAJIbl U METOAbI. 3a 2018-2023 rr. 06cnenoBaHo 11382 xeHLmnHbl 13 foMenbckoi 061acTu
n r. fomens B Bo3pacTte oT 18 no 79 net. Y KaxA0M y4acTHMLbI MCCnefoBaHMs 3abupanncb obpasubl
6uomaTtepuana (COckobbl U3 LLEepBUKANbHOrO KaHaNa LWeWKK MaTKK1) AN NOCneAyoWwero Monekynsp-
HO-reHeTMYeCcKoro aHanM3a METOAOM MOAMMEPA3HON LeNHOM peakumm.

PE3Y/IbTATbI. Bcero 6b110 06Hapy»xeHo 14 pasHbix reHotunos BMY. Yactota BcTpeyaemoctun BIMY
BKP coctasmna 9% B 06wei nonynsumm xXeHLwmH 1 9,7% y XeHLWMH penpoayKTMBHOro Bo3pacTa. Bbl-
cokas yacTtoTa BcTpevaemoctu BMY BKP oTMeuyeHa y KeHLWWH paHHero penpoayKTMBHOMO BO3pacTa
B rpynne 18-24 ropa — 18,8% (95% oW 16,8-20,9), 25-29 net — 12,1% (95% N 10,3-14,1), 30-34
roga — 9,2% (95% AW 7,8-10,7). OamH reHotun BIMY 6bin 06HapyxeH ¢ yacTtoTom 78,6%, couetaHue
ABYyx reHoTunos BMY — 14,5%, Tpu 1 6onee reHoTunos — 6,9%. Hambonee pacnpoctpaHeHbl BMY 16
(52,2%), 18 (15,1%), 51 (18,9%), 56 (9,8%) 1 31 (9,7%) reHoTnno.. Bknaa B UHOULMPOBAHUE KEHLUMH
BMY BKP sHocsaT rpynnbl 09 (16 u 31 reHoTunbl), o7 (18 reHotun), a5 (51 reHotun) u a6 (56 reHoTmn).
BbisiBNeHO M3MeHeHue CTPYKTYpbl AOMUHMPYOLWmMX reHoTunos BMY BKP 3a nocnegHue 10 net B lo-
MefbCKoM obnacTu.

BbIBObl. YctaHoBneHa Bbicokas pacnpoctpaHeHHocTb BIMY BKP cpeau eHLwmH penpoayKTUBHO-
ro Bo3pacta B [oMenbckoM pervoHe. [lJaHHble 0 reHOMHOM pa3Hoo6pasun BIMNY B pernoHe umetoT
60/bLLIOE 3HAYEHME 415 MONEKYNSPHO-3MMAEMUONOTMYECKOro HaA30pa U MOMOTYT OLEHUTb 3bdek-
TUBHOCTb NPOrpaMMbl BakuMHauum npotne BMY-uHdekummn B Pecnybnuke benapych, kotopas ctap-
ToBana . 2025r.

KnwoueBble cnoBa:

BMPYC NanuaioMbl YeI0BeKa; reHOTUN; reHOMKKA; HOBOOBPA30BaHMUS LWENKKU MAaTKU; KEHLLMHBI;
MLP; BMY; pacnpocTpaHeHHOCTb; NPOrpamMMbl UMMYHM3aLLKUK; PaHHEE BbisiBNeHME paka
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INTRODUCTION

Human papillomavirus (HPV) is one of the main
viral pathogens of the reproductive tract. High-
risk HPV (hrHPV) is a proven aetiologic factor of
cervical intraepithelial neoplasia (CIN) and cervical
cancer [1, 2]. International Agency for Research on
Cancer classifies HPV subtypes according to their
oncogenic potential as follows: carcinogenic HPV
subtypes (group 1); probable carcinogenic HPV
subtypes (group 2A); possibly carcinogenic HPV
subtypes (group 2B); low-risk HPV subtypes (group
3), and subtypes not classified according to their
oncogenic potential. HPV genotype 16 has the
highest carcinogenic potential; HPV genotypes 18,
31, 33, 35, 39,45, 51, 52, 56, 58, and 59 are classi-
fied as carcinogenic to humans; HPV genotype 68
is probably carcinogenic. HPV 26, 30, 34, 53, 66, 67,
69, 70, 73, 82, 85, and 97 genotypes are possibly
carcinogenic; HPV 6, 11, 42, 43, and 44 genotypes
have a low carcinogenic risk [3-6]. In addition,
there is a classification based on differences in
HPV genomes and phylogenetic topology. It dis-
tinguishes a5 (26, 51, 69 and 82 genotypes), ab
(30, 53, 56 and 66 genotypes), a7 (19, 39, 45 and
59 genotypes), a9 (16, 31, 33, 35, 52 and 58 geno-
types), all (34 and 73 genotypes), al3 (54 geno-
type), and a3 (61 genotype) [7].

The prevalence and spectrum of various HPV
genotypes varies across countries and even within
a country, with 70% of all CC cases worldwide as-
sociated with HPV genotypes 16 and 18 [8, 9]. A
relationship has been shown between the detec-
tion rate and spectrum of HPV genotypes and
factors such as age, sexual behaviour, as well as
socioeconomic profile of the study population [10,
11]. For example, HPV genotypes 16, 18,45, 31, and
33" are prevalent in the European region. In Asian
countries, genotypes 52 and 58 are second most

common after HPV genotypes 16 and 18, prevailing
over genotypes 31 and 45 [9, 12]. These differences
may affect both effectiveness of the vaccination
programs and the need to adjust screening pro-
grams given spreading new virus variants. There-
fore, it is relevant to enhance regional screening
among women of reproductive age with HPV geno-
typing for detection of the most significant geno-
types, taking into account age groups. These data
will facilitate effectiveness assessment of the re-
gional HPV screening and vaccination programmes
included in the National Immunisation Schedule
of the Republic of Belarus in January 1, 2025, and
provide for vaccination of HIV-positive girls and
women aged 11 to 50 years not previously vacci-
nated against HPV infection”.

The aim of the work is to study the prevalence,
spectrum, and regional HPV profile in women
from different districts of the Gomel Region in
2018-2023, prior to start of the mass vaccination
campaign in the Republic of Belarus.

MATERIALS AND METHODS

Study design. A total of 11,382 women partici-
pated in the study. 11,146 women (86.3% of re-
productive age) were residents of four districts in
the Gomel region: Khoiniki (n=2,800), Chachersk
(n=1,640), Vetka (n=1,912), and Dobrush (n=4,794).
The average age of the study participants exam-
ined in 2018-2021 was 38%10° (from 18 to 79).
The study also included 236 women (of them
90.7% of reproductive age) examined in 2022-
2023 in Gomel city and the region.

Signed informed consents to participate in the
study were obtained from all study participants.

Biospecimens. Endocervical swabs were collected
by obstetricians and gynecologists in regional
women’s healthcare centres and delivered to the

! https://hpvcentre.net/statistics/reports/XWX.pdf

MocraHoBneHne MunucTepcTBa 3apaBooxpaHeHns Pecnybnuku benapycb ot 01.07.2024 N2 111. https://minzdrav.gov.by/upload
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laboratory for PCR-based molecular genetic analy-
sis. Initially, samples from all patients were exam-
ined for HPV 16, 18, and other genotypes using Ab-
bott RealTime High Risk (HR) HPV kit (Abbott, USA),
recommended for screening by the WHO. After
detection of other HPV genotypes, a confirmatory
analysis of samples (n=593) was performed to de-
tect the specific HPV genotype using a AmpliSens®
HPV high carcinogenic risk genotype-FL kit (Central
Research Institute of Epidemiology of Rospotreb-
nadzor surveillance, Russia).

Statistical data processing. The age of the study
participants is presented as mean * standard de-
viation (M#£SD). Detection frequency of HPV geno-
types is presented as a percentage with calculated
95% confidence intervals (Cl). The Chi-square test
was used to analyse contingency tables; if the sta-
tistical hypothesis was rejected when using the
Chi-square test, Fisher’s exact test was applied.
To analyse ordered categorical data, the Cochran-
Armitage test was used in case the second variable
was binary; the linear-by-linear association test
was used in the case of two variables with ordered
categories. Calculations were performed using R
statistical software v.4.1 (R Core Team, 2023) and
Microsoft Excel 10. The results were considered
statistically significant at p<0.05.

RESULTS AND DISCUSSION
According to the data obtained, high-risk

HPV DNA was detected in 9.0% of the samples

(1,022/11,382), the detection rate of high-risk HPV
being 9.7% (952/9,831) among women of repro-
ductive age, which is consistent with global data.
HPV prevalence among women with normal cy-
tology is approximately 11-12% worldwide [13],
while, according to D.A. Obeid et al., the highest
rates are observed in the Northeast Africa (21%) [9];
in Eastern Europe (21.4%), and Latin America (16%),
HPV prevalence is approximately 11.7% (95% Cl
11.6-11.7) in healthy women over 30 years of age [13].
In some countries, HPV prevalence can range from
2 to 42% [14,15].

The spectrum of HPV genotypes and their de-
tection rates were comparable all over the region
(Table 1): high-risk HPV occurrence varied from 8.1
(Dobrush district) to 9.3% (Chachersk district). In
all districts, HPV genotype 16 was predominant
(2.2%), ranging from 2.0% (Vetka district) to 2.9%
(Chachersk district); HPV genotype 18 - from 0.4%
(Khoiniki district) to 0.7% (Chachersk district). Com-
binations of several HPV genotypes were detected
in almost all districts with a frequency of 0.1 to
0.4%. Other HPV genotypes were most frequently
detected in Vetka (5.7%) and less frequently in Do-
brush (4.9%) district.

In view of the women living in different parts of
Gomel region and the absence of statistically sig-
nificant (p=0.523) differences in the occurrence of
high-risk HPV, the results obtained were extrapo-
lated to the entire region (Fig. 1, Table 1).

Table 1. Distribution of high-risk human papilloma virus (hrHPV) genotypes in Gomel region districts, 2018-2021
Tabnuua 1. PacnpepeneHne reHOTMNOB BMPYCa NanuanOMbl YeNOBEKA BbICOKOrO KaHLeporeHHoro pucka (BMY BKP) B

paioHax lfomenbckoi obnact (2018-2021 rr.)

HPV genotypes
TeHomunesl BIMY Dobrush Chachersk
Lobpywickuii Yeuepckuii
16 99 (2.1) 48 (2.9)
18 25 (0.5) 11 (0.7)
16,18 6 (0.1) 2 (0.1)
16 and others / 14 (0.3) 4(02)
u opyeue
18 and others / 6 (0.1) 0
u opyeue
16.,18 and others / 2 (0.04) 0
u opyeue
Others / [ipyeue 236 (4.9) 88 (5.4)
Total / Bcezo 388 (8.1) 153 (9.3)
Number of women
examined / Yucio 4794 1640

00C/1€008AHHbIX HEHWUH

District, n (%) / PatioH, n (%)

Khoiniki Vetka Total
XoliHuKcKuli Bemkoeckuli Bcezo
61 (2.2) 39 (2.0) 247 (2.2)
10 (0.4) 12 (0.6) 58 (0.5)
1 (0.04) 0 9(0.1)
9(0.3) 8 (0.4) 35(0.3)
5(0.2) 4(0.2) 15(0.1)
3(0.1) 1(0.1) 6 (0.1)
152 (5.4) 109 (5.7) 585 (5.3)
241 (8.6) 173 (9.0) 955 (8.6)
2800 1912 11146

The table is prepared by the authors using their own data / Tabnuua coctaBneHa aBTopamMm No CO6CTBEHHbBIM AAHHbLIM
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Table 2. Detection frequency of high-risk human papilloma virus (hrHPV) among women of different age groups
Tabnuua 2. Yactota o6Hapy>xeHus BUpyca NanuaaoMbl YeN0BEKA BbICOKOrO KaHLeporeHHoro pucka (BMY BKP) y sxeHwuH

B pa3HbIX BO3PACTHbIX rpynnax

Groups

Ipynnel

18-24 25-29 30-34

All women®

Bce weHujuHbI’ 1432 (12.8)

1219 (109) 1593 (14.3)

Women, HPV
detected®
XKeHuwuHbI ¢

06HApYHEHHbIM
By

269 (18.8) 147 (12.1) 146 (9.2)

95% Cl /an 16.8-20.9 4.1-10.3 7.8-10.7

Age group, n (%) / Bospacmuas zpynna, n (%)

35-39 40-44 45-49 250
1670 (15) 1830 (16.4) 1870 (16.8) 1532 (13.7)
121 (72) 107 (5.8) 102 (5.5) 63 (4.1)
6.1-8.6 48-70 45-6.6 32-53

The table is prepared by the authors using their own data / Tabnuua coctaBneHa aBTopamMm No CO6CTBEHHbBIM AAHHbBIM

Note. HPV, human papillomavirus; HPV detected, human papillomavirus detected by polymerase-chain reaction; Cl, confidence interval.
lpumeyaHue. BMY — Bupyc nanunnomsl YenoBeka; o6HapyxeHHbl BMY — BUpyc nanunnombl YenoBeka o6HapyXXeH METOAOM

noaMMepasHoM LenHon peakumu; I — poBepuTenbHbI MHTepBan.

2 p=11146.
® n=955.

Prevalence analysis of high-risk HPV in different
age groups demonstrated the highest frequency
of 18.8% (95% Cl 16.8-20.9) in 18-24 years
women. In the groups of 25-29 years and 30-34
years, high-risk HPV was detected with a frequency
of 12.1% (95% Cl 10.3-14.1) and 9.2% (95% ClI
7.8-10.7), respectively (Table 2). The data obtained
are explained by high sexual activity of young women,
which significantly increases the risk of HPV infec-
tion. Similar data were reported by N. Berza et al. [15].
They showed that the maximum prevalence of
HPV in Europe is observed in women younger than
30 years.

A decrease in the incidence of high-risk HPV was
found in women of late reproductive age (40-49
years) and 250 years — 5.5% (95% Cl 4.5-6.6) and
4.1% (95% Cl 3.2-5.3), respectively (Table 2). Con-
sequently, the incidence of high-risk HPV infection
in women of early reproductive age is significantly
higher and shows the need to include them in the
high-risk group of HPV-associated precancerous
lesion of the cervix. In addition, the results of this
study are important for researching epidemiology
of HPV infection as a public health disease. For
example, the negative impact of HPV infection on
the economic and demographic components was
predicted in case of a woman’s death or loss of
fertility [16]. Genotyping 593 samples allowed us
to assess the contribution of individual HPV geno-
types and/or their combinations to the formation
of the genotypic structure, as well as to evaluate
representation of the HPV genotypes in the Gomel
region. It was found that the most common HPV
genotypes in the Gomel region during the study
period were HPV genotypes 16, 18, 51, 56, and 31

336

(Fig. 2). The frequencies of HPV genotypes 52, 33,
45,66, 58, 39,59, 35, and 68 were then distributed
in descending order.

The landscape of the main HPV genotypes in
the Gomel region over the past 15 years has varied
significantly. V.N. Belyakovsky et al. [17] studied
the distribution of HPV genotypes in a group of
women with cervical cancer in the Gomel region in
2000-2005 and found that the incidence of HPV
genotype 16 was 64.7+3.3% (p<0.05). The authors
indicated that HPV genotype 58 was detected more
often in cervical cancer compared to the other
11 HPV genotypes, and the differences in relation
to HPV genotypes 45, 31, 39, 59, 66 were signifi-
cant (p<0.05) [17].

A.N. Volchenko has described the spectrum and
frequency of the main HPV genotypes in the gene-
ral population of women in the Gomel region over
2009-2010 [18]. It was shown that the frequency
of HPV genotype 16 was 29.4% (95% Cl 20.8-38.0)
(first place), HPV genotype 56 - 15.9% (95% Cl 6.5-
25.3) (second place), and HPV genotype 31 - 14.3%
(95% Cl 4.8-23.8) (third place); the remaining
HPV genotypes were distributed in the descend-
ing order: 51,52, 33, 39, 58, 45, 18, 35, and 59. HPV
genotype 18 is one of the main oncogenic geno-
types, ranked tenth by frequency - 9.9% (95% Cl
0.1-19.7) [18]. To assess the stability of the genetic
landscape over the past 10-15 years, a comparison
was made between the spectrum and frequency
of various HPV genotypes in the Gomel region for
2009-2010 (study by A.N. Volchenko [18]) and the
data of the present study for 2018-2021 (Table 3).
Since the data of V.N. Belyakovsky et al. [17] were
obtained only for a group of patients with cervical
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cancer, they were not included in the analysis. It
was found that in the general population, infection
with 16 (p<0.001) and 18 (p=0.034) HPV genotypes
significantly increased. Thus, in 2018-2021, the
frequency of HPV genotype 16 increased by 20.7%
(95% ClI 14.3-27.1), and HPV genotype 18 by 4.9%
(95% Cl 0.5-9.4) compared with 2009-2010.

In 2018-2021, HPV genotype 16 still occupied
the first place, but its frequency increased to 50.1%.
HPV genotype 18 occupied the second place
(14.8%); HPV genotype 51 occupied the third place
(10.6%), although in comparison with the data by
A.N. Volchenko [18], the frequency decreased by
3.4% (95 Cl -8...-1.2). HPV of the phylogenetic
group a9, 56 and 31 genotypes, occupied fourth
and fifth places with 9.1% and 8.9%, respectively.
Notably, the frequency of infection with HPV geno-
types 56 and 31 also significantly decreased in
comparison with 2009-2010. Therefore, phyloge-
netic groups a9>a7>a5 mainly contribute to high-
risk HPV infection in women in the Gomel region.

Co-infection with several high-risk HPV geno-
types is known to significantly increase the risk of
developing cervical pathology [19]. L. Wu et al. [20]
demonstrated a significant increase in the likeli-
hood of developing CIN with simultaneous infec-
tion with HPV genotypes 16 and 18. According to

The figure is prepared by the authors / PucyHok noarotosneH aBTopamu

our data, both monogenotypes and combinations
of different HPV genotypes were found (Table 4).
Single HPV genotype was detected with the high-
est frequency (78.6%), four genotypes were found
in 6 patients (1%). A combination of two HPV geno-
types was detected in 86 patients (14.5%), and 23
genotypes were found in 41 patients (6.9%).

According to the PCR results, a statistically sig-
nificant difference in the detection frequency of
HPV monogenotypes belonged to the age groups
of 25-29 years (87.9%), 30-34 years (82.1%), and
35-39 years (84.8%) (Table 5). One HPV genotype
was most often featured for women of early re-
productive age. Infection with two and three HPV
genotypes was more common for women aged
40-44 years (20.8 and 7.5%, respectively, p=0.005)
and 18-24 years (18.5 and 6.9%, respectively,
p=0.005). More than four HPV genotypes were de-
tected in women aged 18-24 and 30-34 years, 5.3
and 3.6%, respectively. Combination of multiple
HPV genotypes was not observed in women of late
reproductive age. A linear-linear association test
showed that the changes in the number of geno-
types were directional, indicating a decrease in the
number of cases of multiple genotypes detected
with increasing patient age (p=0.005).

Fig. 1. Map of Gomel region: districts where the screening took place are in dark yellow color.

Puc. 1. KapTa fomMenbckol 0bnactu: pal7|0HbI, B KOTOPbIX NPOBOANNIOCH CKPpUHUHIOBOE NCCnenoBaHue, BblAeNI€Hbl TEMHO-XENTbIM LBETOM.
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Thus, the highest frequency of both HPV mo-
nogenotypes and their combinations is found in
women of reproductive age. This should be taken
into account at routine screening of possible early
precancerous cervical conditions associated with
HPV-specific cervical cancer.

Structure and frequency analysis of HPV infec-
tion in women examined in Gomel city and the
region revealed HPV-specific cervical cancer in 67
of 236 women (28.4%) and in 60 of 214 (28.0%)
women of reproductive age (Table 6).

Regarding the incidence of HPV monogenotypes
or their combinations, it was demonstrated that
HPV genotype 16, combination of HPV genotype
16 with other HPV genotypes, and other HPV geno-
types were detected with the highest frequency
both in the general population and in women of
reproductive age. Notably, 55.3% of women of
reproductive age (Gomel city and Gomel district)
were infected with a single HPV genotype (Table 7).
Two and 23 HPV genotypes were detected in 16.4
and 28.4% of all cases examined.

The highest occurrence (87.5%) of one HPV geno-
type was observed in the age group of 30-34 years
(Table 8). The combination of two HPV genotypes was
found in 42.9% of women aged 18-24 years. Three
HPV genotypes with the same frequency of 14.3%
were detected in the age groups of 18-24 years,
35-39 years, and 250 years. Four or more HPV
genotypes prevailed in the groups of 35-39 years
(28.6%), 40-44 years (30.8%), and 250 years
(28.6%). According to the data published [21], the
combination of HPV 16 and 31 genotypes more

Occurrence, %
Yacmoma ecmpevyaemocmu, %

HPV subtypes
leHomun BIY

The figure is prepared by the authors / PucyHok nogrotosneH aBTopamu
Fig. 2. Occurrence of carcinogenic human papillomavirus (HPV)
genotypes in Gomel region (n1=593).

Puc. 2. Yactota BCTpEYaeMOCTU OHKOFeHHbIX reHOTUMOB BUpYCa
nanunnomsl Yenoseka (BMY) B fomenbckoi obnactu (n=593).

often leads to persistent HPV infection and longer
periods of viral elimination [21], and is also associ-
ated with severe lesions [22]. In a meta-analysis by
A.F. Rositch et al. [23], a high tendency for persis-
tence was demonstrated in a combination of HPV
genotypes 16, 31, 33,and 52.

A combination of HPV genotypes 16 and 31, 16
and 33, 16 and 56, and 16 and 51 was observed
in some patients from Gomel city and the region;
isolates were found to contain HPV genotype 16
in combination with several other genotypes, for
example, 31, 33, 56, and 51 simultaneously. Taking
into account the data by A.F. Rositch et al. [23], it
can be assumed that long-term persistence of the
virus in these patients will be an independent risk
factor for the development of precancerous condi-
tion and cervical cancer.

Ranking HPV genotypes by prevalence showed
that of the 45.4% of all cases, HPV genotype 16 ac-
counts for 17%, 51 for 7.8%, 58 for 7.8%, 68 for
7.1%,and 52 for 5.7%. The detected HPV genotypes
can be distributed by frequency as follows: 16>51
=58>68>52>18=39=56=82>31=66=53=31>33>45=
59. Therefore, HPV genotypes 16, 51, and 58 were
prevalent in women from Gomel city and the re-
gion.

The detected HPV genotypes, taking into account
the phylogenetic classification, can be distributed
as follows: in four districts of the Gomel region,
the HPV groups a9, a7, a6, and a5 were dominant,
while in Gomel city and the region, the a9 (39.7%)
and a7 (22.7%) groups were dominant, which, ac-
cording to IARC, have the greatest carcinogenic
potential (Fig. S1, published on the journal web-
site”). In the districts of the Gomel region, a9 group
(79.8%) was represented by HPV 16 (50.1%), 31
(8.9%), 33 (6.9%), 35 (2.4%), 52 (8.1%),and 58 (3.4%)
genotypes, a7 group (28.6%) — HPV 18 (14.8%), 39
(2.9%), 45 (6.2%), 59 (2.7%), 68 (2%) genotypes, ab
group (13%) — HPV 56 (9.1%) and 66 (3.9) geno-
types, and a5 group (10.6%) — HPV 51 genotype. In
Gomel city, phylogenetic groups a6 (13.6%) and a5
(12.8%) were found with decreasing frequency. a9
group included HPV genotypes 16 (17%), 31 (4.3%),
33 (3.5%), 35 (1.4%), 52 (5.7%), and 58 (7.8%); o7
group included HPV genotypes 18 (5%), 39 (5%), 45
(2.8%), 59 (2.8%), and 68 (7.1%); a6 group included
HPV genotypes 53 (4.3%), 56 (5%), and 66 (4.3%);
and a5 group included HPV genotypes 51 (7.8%)
and 82 (5%).

A vaccination programme against HPV for girls
aged 11 years and older is to be introduced in
the Republic of Belarus in 2025; the programme is

*  https://doi.org/10.30895/2221-996X-2025-25-3-332-342-fig-s1

338 Biological Products. Prevention, Diagnosis, Treatment. 2025, V. 25, No. 3



https://doi.org/10.30895/2221-996X-2025-25-3-332-342-fig-s1

JNlorunosa O.M., LeBueHko H.U., Boponaesa A.B., lacuu E.J1.
PacnpocTpaHeHHOCTb U reHOTUNMYECKAs XapaKTepUCTUKa BUPYCA NanM/IOMbl YeJI0BEKA BbICOKOTO KAaHL,EpOreHHOro pucKa...

Table 3. Comparison of the spectrum and prevalence of various high-risk human papillomavirus (hrHPV) genotypes of
the female population in Gomel region for 2009-2010 and 2018-2021

Tabnuua 3. CpaBHeHMeE CNeKTpa M YacTOTbl BCTPEYAEMOCTU pPa3HbIX FeHOTUMNOB BMPYCa NanuIIOMbl YENOBEKA BbICOKOMO
KaHueporeHHoro pucka (BMY BKP) B nonynaumu xxeHwmH flomensckoit obnactn B 2009-2010 1 2018-2021 rr.

Research / Uccnedosarue

Research / Hccnedosanue Changes in proportions

HPV genotype 2009-2010, n=364 2018-2021, n=593 U3MeHeHUs 8 nponopuusx p-value
TeHomun BIMY p-3HaveHue
n (%) n (%) % (95% CI/0M)

16 107 (29.4) 297 (50.1) 207 (14.3-27.1) <0.001
18 36 (9.9) 88 (14.8) 49 (0.5-9.4) 0.034
31 52 (14.3) 53 (8.9) -53(-9.8..-09) 0.014
33 44 (12.1) 41 (6.9) -52(-9.3..-1) 0.009
35 32 (8.8) 14 (2.4) -6.4(-9.8...-3.1) <0.001
39 41 (11.3) 17 2.9) -84 (-12.1...-47) <0.001
45 37(10.2) 37(6.2) -3.9(-78...0) 0.037
51 51 (14) 63 (10.6) ~34(-8...12) 0142
52 51 (14) 48 (8.1) -5.9(-10.3...-1.5) 0.005
56 58 (15.9) 54 (9.1) 6.8 (-11.5...-2.2) 0.002
58 38 (10.4) 20 (3.4) -71(-107...-3.4) <0.001
59 23 (6.3) 16 (2.7) -3.6 (-6.7...-0.6) 001
’ s s 0
68 e ompesersnes 1220 o No

The table is prepared by the authors using their own data / Tabnuua coctaBneHa aBTopamu no CO6CTBEHHbIM AAHHbIM

Note. HPV, human papillomavirus; Cl, confidence interval.
lMpumeyarue. BMY — Bupyc nanunnomsl Yenoseka; 1M — noBeputenbHbIi MHTEPBAs.

included in the national immunisation schedule®.

Its success is predicted in the prevention of pre-
cancerous conditions in the Gomel region. Accord-
ing to WHO recommendations, vaccination against
papillomavirus should be included in the national
calendars of all the countries worldwide®. Recent
studies have discussed the issue that bi- and quad-
rivalent vaccines provide protection against infec-
tion and precancerous conditions caused by HPV of
related genotypes (31, 33, 35, 39,45, 51, 52, 56, 58,
59, 66, 68) that are not included in the vaccines,
that is, cross-immunity is formed [24, 25]. However,
the cross-protection of bi- and quadrivalent vac-
cines is partial and weakens over time, which must
be taken into account when carrying out specific
prevention [25].

Our data for the Gomel region fully reflect HPV
prevalence and genotypic landscape in the re-

Table 4. Distribution of detection frequency of mono-
and multiple human papillomavirus (HPV) genotypes
Ta6nuua 4. PacnpepeneHue 4actoTbl 06HapyXeHUs
MOHOFEHOTUMOB U MHOXECTBEHHbIX FrEHOTUNOB BMpyCa
nanuanoMsl yenoseka (BIMY)

e o9
1 466 (78.6)
2 86 (14.5)
3 28 (4.7)
4 6 (1.0)
25 7(1.2)
Total / Bcezo 593 (100)

The table is prepared by the authors using their own data / Tabnunua
COCTaB/IeHa aBTOpaMu Mo COBCTBEHHBIM AAHHbIM

Icfiles/noctaHoBnenne_M3_2024 111.pdf

MoctaHoBneHMe MuHucTepcTBa 3apaBooxpaHeHns Pecnybnuku benapycs ot 01.07.2024 N2 111. https://minzdrav.gov.by/upload/

https://www.who.int/news/item/11-04-2022-one-dose-human-papillomavirus-(hpv)-vaccine-offers-solid-protection-against-

cervical-cancer
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Table 5. Frequency distribution of mono- and multiple human papillomavirus (HPV) genotypes in different age groups
Tabnuua 5. PacnpeneneHue 4acToTbl BCTPEYAEMOCTM MOHOTEHOTUMOB U MHOXKECTBEHHbIX FEHOTUMOB BUPYCA NanuIOMbl
yenoseka (BlNY) B pa3Hbix BO3paCTHbIX rpynnax

Age group, n (%) / BospacmHas zpynna, n (%)

Number of HPV genotypes®
Yucno zesomunos B4 18-24 25-29 30-34 35-39 40-44 45-49
1 69.3 879 82.1 84.8 71.7 77
2 18.5 9.1 13.1 121 20.8 16.4
3 6.9 3 12 3 75 6.6
>4 5.3 0 36 0 0 0
n 189 99 84 66 53 61

The table is prepared by the authors using their own data / Tabnuua coctaBneHa aBTopamMm No CO6CTBEHHbBIM AAHHbBIM
a
n=593.

Table 6. Distribution of high-risk human papillomavirus (hrHPV) genotypes in Gomel and Gomel district for 2022-
2023

Tabnuua 6. PacnpepeneHne reHOTMNOB BMPYCa NanuanOMbl YeNOBEKA BbICOKOrO KaHLeporeHHoro pucka (BMY BKP) B
r.fomene v lfomenbckom paioHe B 2022-2023 rr.

All women® Women of reproductive age®
HPV genotypes a b
Bce xeHuuHb! JeHwuHbl penpodykmueHo20 8o3pacma
Tenomunsi BITY o o
n (%) n (%)
16 9(3.8) 94.2)
18 1(0.4) 0
16,18 1(0.4) 1(0.5)
16 and others / u dpyeue 13 (5.5) 13 (6)
18 and others / u dpyeue 3(1.3) 2 (0.9)
16,18 and others / u dpyaue 1(0.4) 1(0.5)
Others / Ipyeue 39 (16.5) 34 (15.9)
Total / Bcezo 67 (28.4) 60 (28)
The table is prepared by the authors using their own data / Tabnuua coctaBneHa aBTopamu no COBCTBEHHbIM AAHHbIM
*n=236.
® n=214.

Table 7. Distribution of detection frequency of mono-  gion as a whole, as well as the distribution of HPV
and multiple human papillomavirus (HPV) genotypes in  genotypes across different age groups. These data
_Grggnne‘:jgd76%r:§hg'§;2;tewe 4acTOTH OBHAPYXEHNS also serve as a component of the HPV-associated

) disease prevention strategy. In the future, this will

MOHOrE€HOTMMNOB U MHOXECTBEHHbIX FEHOTMNOB BMpPYCa nabl t the impact of th ination
nanuniombl Yyenoseka (BMY) B r. lomene un fomenbckom enable us to assess the impact o € vaccinatio
program on HPV prevalence in the region.

paroHe
Number of HPV genotypes
Yucno 2€H0mu308 BtIYIfI n (%) CONCLUSIONS . . .

1. The incidence of high-risk HPV in the Gomel

1 37 (55.3) region was 9% in women in the general popula-

5 11 (16.4) tion and 9.7% in women of reproductive age. More

i cases of high-risk HPV were observed in women of

3 7 (10.4) early reproductive age: 18-24 years — 18.8% (95%

4 5 (75) Cl 16.8-20.9); 25-29 years — 12.1% (95% ClI 10.3-

14.1); 30-34 years — 9.2% (95% Cl 7.8-10.7). The
25 7 (10.4) incidence of high-risk HPV decreased in women of
late reproductive age and older than 50 years.

2. Currently, the most common HPV genotypes

The table is prepared by the authors using their own data / Tabnuua in the Gomel region are genOtypes 16 (52-2%),
COCTABNEHA aBTOPaMM MO COBCTBEHHBIM AaHHbIM 18 (15.1%), 51 (18.9%), 56 (9.8%), and 31 (9.7 %).

Total / Bcezo 67 (100)
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Table 8. Frequency distribution of multiple human papillomavirus (HPV) genotypes in different age groups of patients

in Gomel and Gomel district

Ta6bnuua 8. YacTota pacnpepeneHns MHOXECTBEHHbIX FEHOTMNOB BMpyCa nanuanoMbl Yyenoseka (BMY) B pasHbix
BO3PACTHbIX Fpynnax naumMeHTok B I. fomene u [oMenbCKOM paiioHe

Number of HPV
genotypes®
Yucno
2eHoOmMunoe 18-24 25-29 30-34
BNy’
1 28.5 66.7 87.5
2 429 22.2 0
3 14.3 0 12.5
24 14.3 111 0
n 7 9 8

Age group, n (%) / Bospacmuas epynna, n (%)

35-39 40-44 45-49 250
571 30.8 778 42.8
0 30.8 111 143
14.3 76 111 143
28.6 30.8 0 28.6
14 13 9 7

The table is prepared by the authors using their own data / Tabnuua coctaBneHa aBTopamu nNo COBCTBEHHbIM AAHHbIM
® n=141 HPV genotypes detected in 67 patients / reHotun BIMY, 06HapyXeHHbI y 67 NaLMUEHTOK.

The dominant phylogenetic groups are a9
(HPV genotypes 16 and 31), a7 (genotype 18),
a5 (genotype 51), and a6 (genotype 56), clas-
sified as group 1 (the highest carcinogen-
ic potential), according to IARC classification.
A comparative analysis revealed changes in
the structure of the dominant HPV genotypes
in the Gomel region over the past 10 years.

3. No statistically significant regional dif-
ferences in the landscape and prevalence of
HPV genotypes were found across the four
districts of the Gomel region and Gomel city.
Taking into account different locations of the
districts covered by HPV screening, the results
obtained can be extrapolated to the region as
a whole.
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