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ABSTRACT

Relevance: Human papillomavirus (HPV) is the most common sexually transmitted virus in sexually active men and women. The direct
and proven relationship between HPV infection and cervical cancer development HPV global epidemiological studies to ensure prevention

in areas with high HPV prevalence.

The study aimed to analyze the global age-related HPV prevalence over the past decade.
Methods: Sources for the literature review were obtained from the PUBMED and MEDLINE databases for the past ten years by the
keywords “human papillomavirus,” “prevalence,” and “cervical cancer.” The review included randomized trials, systematic reviews, and

meta-analyses.

Results: HPV rates were the highest in Africa (24%), Eastern Europe (21.4%), and Latin America (16.1%). The most common HPV
types worldwide were HPV 16 (3.2%), 18 (1.4%), 52 (0.9%), 31 (0.8%), and 58 (0.7%).
HPYV prevalence in the Republic of Kazakhstan is underexplored since epidemiological studies were conducted only in some regions.

HPV high-risk types16 and 18 prevail in the Republic of Kazakhstan.

Conclusion: The analysis of the global HPV epidemiology revealed its high prevalence in low- and middle-income countries. HPV's
higher prevalence in young women justifies the need to improve and implement HPV vaccination programs.
Keywords: human papillomavirus (HPV), HPV prevalence, cervical cancer.

Introduction: Cervical cancer (CC) is one of the most
common types of malignant neoplasms in women; it
ranks first among cancers of the female reproductive
system.

It has been established that the cause of CC is the
chronic persistence of the human papillomavirus (HPV)
in the body. HPV causes up to 4.5% of all new cases of
cervical cancer in the world [1]. HPV was first described
in 1933 by Shope and Hurst [2], but Harald Zur Hausen
was the first to demonstrate the presence of the HPV
genome in the tissues of cervical tumors, which gave
grounds to establish a link between HPV and CC [3-
5]. Since this discovery, numerous studies have found
a direct link between HPV and CC. Studies on the prev-
alence of HPV over the past decade have shown that
HPV is the most common sexually transmitted virus,
and by the age of 45, more than 80% of sexually active
men and women are infected with at least one type of
HPV [6-7].

The study aimed to analyze the global age-related
HPV prevalence over the past decade.

Materials and methods: A literature review was
carried out using PUBMED and MEDLINE based on ma-
terials published over the past ten years. When search-
ing for data, the following keywords were used: “Hu-
man papillomavirus (HPV),” “HPV prevalence,” and

“Cervical cancer (CC).” This review is mainly based on
data from randomized trials, systematic reviews, and
meta-analyses of the epidemiological situation of HPV
countrywide. The study includes 30 references that
meet the selection criteria for keywords and publica-
tion date.

Results: The meta-analysis by L. Bruni et al. includ-
ed 1,016,719 women with normal cytology. Accord-
ing to this meta-analysis, the global prevalence of HPV
is 11.7% (95 Cl, 11.6-11.7%). Regions with the highest
rates: Africa (24%), Eastern Europe (21.4%), and Latin
America (16.1%). The most common HPV types world-
wide include HPV16 (3.2%), HPV18 (1.4%), HPV52 (0.9%),
HPV31 (0.8%), and HPV 58 (0.7%) [8].

De Sanjosé et al., between 1995 and 2005, HPV infec-
tion was 10.4% among 157,879 women with normal cer-
vical cytology (95% Cl 10.2-10.7) [9].

HPV prevalence analysis across regions: Africa 22.1%
(20.9-23.4), Central America 20.4% (19.3-21.4), North
America 11.3% (10.6-12.1), Europe 8.1% (7.8-8.4), and
Asia 8.0% (7.5-8.4) [8, 9]. Despite the high prevalence of
HPV in young women, the second peak in the countries
of America and Europe was observed in women aged 45
and older [10].

According to a meta-analysis, about 291 million
women worldwide are infected with HPV, while 32% are
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carriers of oncogenic high-risk HPV types (HR-HPV) such
as HPV16 and HPV18 [8].

Two meta-analyses showed high rates of HPV in-
fection in young women and a decrease in HPV preva-
lence in older women. An analysis of the prevalence of
HPV types worldwide showed that HR-HPV16 and HR-
HPV18 are the most common [8, 11]. The highest ma-
jority of HPV16 is observed in Germany (77%), while
the lowest is reported in Japan (33-39%). HPV18 is the
second most common type/ The overall rate of HPV18
worldwide is 8% [12-14].

HPV52, HPV31, HPV58, HPV39, HPV56, and HPV51 are
also among the most common HPV types after HPV16
and HPV18. HPV31 is common in Europe and Latin
America [14-16].

There are differences in the prevalence of HPV
types across regions. In Europe, HPV33 is a common
type of HPV, while in Asia, HPV52 and HPV58 are the
dominant types. In South Africa, the following preva-
lence of HPV types is reported: HPV16 — 11.7%, HPV58 —
10.3%, HPV51 - 8.9%, HPV66 - 8.6%, and HPV18 -
7.6% [17,18].

In a study by L. Bruni et al. of 215,568 women with
normal cytology infected with HPV, the most common
HPV types were 16, 18, 52, 31, 58, 39, 51, and 56, which
are the most oncogenic [19].

In the analysis of low-risk HPV, HPV6 is the most com-
mon type accounting for 0.85% worldwide and across
countries, 2.0% in North America, 0.9% in Latin America,
and 0.2% in Asia [20 -22].
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Figure 1 — HPV prevalence among women with normal cytology of the cervix worldwide
(data as of June 30, 2015) [8]

According to a meta-analysis by L. Bruni et al., the
prevalence of HPV infection among women with nor-
mal cytology is about 11-12%, with the highest prev-
alence in Sub-Saharan Africa (24%), Eastern Europe
(21%) and Latin America (16%) [8]. In countries of West-
ern, Southern, Northern, and Central Europe, the preva-

lence of HPV is low (<30%), but it is high in Eastern Eu-
rope (21.4%) [23-25]. In Africa, HPV prevalence is high in
many regions except for North Africa, where it is 9.2%.
This data shows a higher level of HPV infection in devel-
oping countries (42.2%) compared to developed coun-
tries (22.6%) [26].
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Figure 2 - Prevalence of HPV among women with average cytology results across geographic regions [16]

Several studies in different regions present informa-
tion on HPV prevalence in the Republic of Kazakhstan.
Y. Bekmukhambetov et al. conducted a retrospective
analysis of data from laboratories that conducted PCR
for HPV in 4 regional centers of the Republic of Kazakh-
stan: Aktobe, Mangystau, Atyrau, and West Kazakhstan.
The analysis showed that the total number of HPV-pos-
itive patients is 26.0% (286: N=1098). The prevailing
types of HPV were as follows: HPV16 (10.7%), HPV39
(5.83%), and HPV51 (5.27%). HPV prevalence was high
in the 16-29-year-old age group (62.4%) and tended to
decrease with age [27].

In another study by L. Niyazmetova et al., In Nur-Sul-
tan, from December 2015 to April 2016, 61 out of 140
women were HPV-positive. HR-HPV16 (18.4%) and HR-
HPV18 (9.22%) were the most common types [28].

R.O. Bolatbekova conducted the most recent study
of HPV prevalence in the Republic of Kazakhstan as part
of the thesis research in 4 regions of Kazakhstan with the
participation of 2,408 women. The study was conducted
in 39 antenatal clinics in Nur-Sultan, Almaty, and Akto-
be, as well as in the East Kazakhstan region. The analysis
found 681 (28.3%) HPV-positive women. HR-HPV45 and
HR-HPV18 prevailed in the examined samples (521 out
of 2,408 cases; 21.6%, Cl-95%: 20.0-23.3%). Aktobe was
the region with the highest HR-HPV prevalence, with
an infection rate of 28.6% (95% Cl: 23.2-31.1%), and the
East Kazakhstan region was the region with the lowest
indicator, with an infection rate of 25.2% (95% Cl: 21.7-
28.7%) (p<0.05) [29].

Discussion: 630,000 cases of cancer are registered in
the world annually. 4.5% of all cancer cases are associat-

ed with HPV, which makes it a major public health prob-
lem. HPV-associated cancers account for 570,000 cases
(8.6%) in women and 60,000 cases (0.8%) in men. The
vast majority (83.0%) of HPV-associated cancers are CC
(528,000 cases), followed by neoplasms of the head and
neck (37,500 cases), anus (35,000 cases), penis (13,000
cases), vagina (12,000 cases), and vulva (8,500 cases)
[30].

HPV16 is by far the most common type of all HPV-as-
sociated cancer. However, there is a wide variation in
the proportion of HPV-associated cancers across re-
gions, sex, and age groups.

Conclusion: The results of extensive multicenter
studies and meta-analyses revealed patterns of HPV
spread depending on age and showed high rates of HPV
infection in young women and a decrease in HPV prev-
alence in older women. HPV prevalence also increased
in low- and middle-income countries, highlighting the
need for HPV vaccination programs.
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TY/XKbIPBIM

XKATBIP MOMHBI KATEPJI ICITIH TYABIPATBIH AIAM IMMATTMJIJIOMABUPYCBIHBIH
IJIEMJIE TAPAJIYDI:
OJIEBUETTEPI'E IIIOJIY

A.P. Camanosa', /I.P. Kaiioaposad', E.K. Kyxkyoacos', P.6. Bonaméekosa', /I.b. Kanovioekos', 0.0. bepmiueyos!
I«Ka3aK OHKONOrMS oHe Paanonornis FoinbIMu-3epTTey MHCTUTYThI» AK, AnMathl, KasakctaH Pecnybnukacs!

Ozexminizi: Adam nanuiioMagupycel JHCLIHLICMBIK KAPLIM-KAMbIHACMA OGelceHOi epiep MeH allenoep apacblHOd JiCbIHbICNbIK JHCOIMEH
bepinemin ey ken mapanzan supycmoly 0ipi. Kamoip motinsl Kamepni icieiniy oamyvl men AIIB unghexyuacvinbly apacvinoagvl mikeneu HaHe
Oanendenzen batiianvicmol eckepe omvipoin, AIIB-nvly Oeneetli dicozapvl ay0anoapoa aidbiH-any Wapailapvli jcypeizy yuin anemoeei AIIB
INUOEMUONTOSUACH] DOUBIHIUA FNUOEMUOTOLUATBIK 3ePIMMeEYIED HCYP2Ii3y Kadxcen.
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3epmmey maxcamel: dcac kopcemkiwmepin eckepe omuipbin, coyesl 10 dcoin iwinoe anemoe AIIB-nbiy mapanysi O0UbIHWUA SNUOEMUOTOSUSTBIK,
21ca20aiobl manoay.

Aoicmepi: PUBMED, MEDLINE Oepexmep 6asacwvl 6oubinuia conevl 10 scvlnoazer mamepuanoap 6oubinuwa myuiHoi cez0epmer a0edu
Womy JACypei3inoi: adam nanuaioMa eupycel, Mapauybsl, Hamelp MolHbl Kamepai icici. O0ebu wonyda panoomusayuaianean sepmmeynepoiy
Homudicenepi, dcyiieni Wonyap JHcane Mema-manoaynap oap.

Homuocenepi: AIIB-men unguyupnenzen ey scoeapvl endepoiy xopcemkiwi Agpuxa (24%), Llwvizvic Eypona (21,4%) owcane Jlamwvin
Amepuracwer (16,1%) enoepinde 6on0wbi. Bykin anemoe AIIB-nwiy ey kon mapanzan mypnepi: AIIB-16 (3,2%), AIIB-18 (1,4%), AIIB-52 (0,9%),
AIIB-31 (0,8%) aicone AIIB-58 (0,7%). KP-0a AIIB-nvly mapanysl monvik 3epmmenzen dcok, mex Oiprneute oHipoe nudemMuonocusiiblK sepmmeyiep
orcypeizinoi, onap KP-oa AIIB-nuiy 6aceim munmepi 16 scane 18 scozapul kayinmi AIIB munmepi 6onvin mabsiiameiHblH Kopcemeo.

Kopvimuvinowi: Onemoeei AIIB snudemuonousnbly scaz0aiivin manoay namudicenepi 6apblcolnoa Kipici memen scane opmawa enoepoe AIIB-
HbIH KeH mapanysli aublkmaowl. JKac auendepoe AIIB unpexyusicoinbiy key mapany oeneeiii AIIB eakyurayusiay 6a20apiamaiapuli scemiioipy
JiCoHe eneizy Kadcemminiein kopcemeoi.

Tyiinoi cesoep: aoam nanuinoma supycwl (AIIB), AIIB mapanyel, scamoip mounwsl Kamepii iciei (KMK]I).

AHHOTALUA

PACIIPOCTPAHEHHOCTbDb B MUPE BUPYCA ITAIINJIJIOMbBI HEJIOBEKA,
BbI3BIBAIOIIETO PAK HIEMKU MATKU:
OB30P JIUTEPATYPbI

A.P. Camanosa', /I.P. Kaitdoaposal, E.K. Kykyéacos', P.O. Boraméexosa', /I.b. Kanrovioexos', 0.0. Bepmaeyos!

'AO «Kasaxckuit Hay4HO-CCTIe0BATENbCKMIA MHCTUATYT OHKONOTAM 1 pagmonorny, Anvatbl, Pecnybnuka Kasaxcrax

Axkmyanvnocmu: Bupyc nanunniomel wenosexa (BI1Y) seasemca naubonee pacnpocmpanennvbiM 6Upycom, nepeoaiowumcst NOI08bIM Hymem y
CEKCYANLHO AKMUBHBIX MYICUUH U JICCHWUH. YUumuleas npsamyio u OOKA3AHHYIO C653b MeNCOY PA3GUMUEM PAKA WelKu MAmKU U UHGUYUPOsaH-
nocmvio BITY, neobxooumo nposedenue uccredosanuii no snudemuono2uu BITY 6 mupe c yenvio ocywecmenenus npo@uiakmuieckux meponpusi-
muii @ obnacmsx ¢ 8blcokumu nokasamenamu BITY.

Henw uccneoosanun — npoananuzuposams dMuUOeMUOI0ULECKYI0 cumyayuio no pacnpocmpanennocmu BIIY ¢ mupe 3a nocieonue 10 nem ¢
yuemom 803pacmHblX nOKazamenell.

Memoowt: IIposeden numepamyphwiii 0630p no 6aszam danuvix PUBMED, MEDLINE no mamepuanam 3a nociednue 10 nem no knouevim
cnosam: «supyc nanuiiomsl yeiosexka (BII4)», «pacnpocmpanennocms BIIYy», «pax wetiku mamku (PLLIM)». B 0630p eéxitouensl pesyivmanol
PAHOOMUUPOBAHHBIX UCCTEO08AHULL, CUCEMAMUECKUX 0030p08 U MEMA-AHANU306.

Pesynomamur: Cmpanamu ¢ camvimu lcoKumMu nokazamensimu unguyuposanus BIIY sensnuce cmpanvt Appuru (24%), Bocmounoii Esponoi
(21,4%) u Jlamunckoit Amepuxu (16,1%). Haubonee pacnpocmpanennvimu munamvu BIT9 6o ecem mupe ovinu: BIT9-16 (3,2%), BIT4-18 (1,4%),
BITY-52 (0,9%), BIT4-31 (0,8%) u BII4-58 (0,7%).

Pacnpocmpanennocmo BIIY 6 PK ne 0o konya uzyuena, monpko 6 HECKONbKUX PE2UOHAX ObLIU NPO6EOeHbl INUOEMUONOULECKUE UCCe008d-
HUs, Komopvle noxasanu, ymo npesairupyrowumu munamu BII1Y ¢ PK aensromcea munvt BITY évicokozo pucka 16 u 18.

3aknwuenue: Pezynomamel ananuza snudemuonozuieckoi cumyayuu no BI1Y ¢ mupe svissunu evlcokyio pacnpocmpanenrnocms BITY ¢ cm-
PaHax ¢ HUBKUM U CPeOHUM yposhem 00xooa. Buicokue nokazamenu unguyuposannocmu BITY y mMonoowix dcenuyun ceudemenbcmeyiom o neooxo-
OUMOCIU COBEPUIEHCNBOBANUS U HEOPEHUS. NPO2pAMM eakyunayuu om BITY.

Knrouesvie cnosa: supyc nanuiiomel yenosexa (BI14), pacnpocmpanennocme BITY, pak wetiku mamxu (PLLIM).
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