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ABSTRACT

Relevance: The human papillomavirus (HPV) is the most common infection transmitted worldwide. It has high oncogenic activity
and is the main reason for the development of cervical cancer. Cervical cancer is the leading cancer in women, especially in developing
countries. Preventive measures, like vaccination, are of special significance in light of HPV's high prevalence and its connection with

cancer.

The study aimed to examine current literature data on the role of HPV vaccination in the prevention of cervical cancer.
Methods: The analyzed data were obtained from scientific publications, clinical research, and systematic reviews on HPV and
cervical cancer prevention. More than 120 full-text sources were examined, of which 27 publications were selected for inclusion in the

review.

Results: An analysis of numerous epidemiological and clinical studies showed the high effectiveness of HPV vaccination in

preventing HPV-associated diseases, including cervical cancer.

Conclusion: HPV vaccination is a powerful instrument of primary prevention of cervical cancer and other HPV-associated
diseases. The widespread implementation of vaccination, especially in adolescence before the start of sexual activity, has the potential
to significantly reduce the global burden of the RSM. However, given the long latent period of disease development, screening programs
remain important and should be carried out in parallel with vaccination.
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Introduction: Human papillomavirus (HPV) is one of
the most common sexually transmitted infections. Ac-
cording to epidemiological studies, almost every sexual-
ly active person encounters an HPV infection during their
lifetime. The highest incidence of infection is observed be-
tween the ages of 15 and 25, which coincides with the first
years of sexual activity. HPV can cause various diseases -
from benign warts to malignant neoplasms, including cer-
vical cancer (CC), anal canal, oropharynx, and other ano-
genital localizations [1].

Of particular concern is the oncogenic potential of
certain HPV genotypes, of which types 16 and 18 are re-
sponsible for approximately 70% of cervical cancer cases
worldwide. In this regard, primary prevention is of key im-
portance, particularly HPV vaccination, which can prevent
the development of malignant diseases associated with
persistent viral infections.

The study aimed to examine current literature data on
the role of HPV vaccination in the prevention of cervical
cancer.

Materials and methods: A search and selection of arti-
cles was conducted in the PubMed, Web of Science, Scop-
us, and RSCl Up to Date databases using the main keywords

" ou

and phrases: “ human papillomavirus *,

" o

cervical cancer”,

cervical cancer prevention “. The review included articles no
more than 10 years old and related to the topic of this re-
view. Reports of individual observations, correspondence,
letters, and studies not conducted on humans were ex-
cluded from the review. To achieve the study’s objective,
an analysis of data from scientific publications, clinical tri-
als, and systematic reviews on HPV vaccination and cervi-
cal cancer prevention was conducted. The following mate-
rials were used: the results of randomized controlled trials
of HPV vaccines, data on the long-term effects of vaccina-
tion, including a reduction in the incidence of cervical can-
cer and other HPV-associated diseases, systematic reviews,
and meta-analyses assessing the effectiveness of vaccines
and the results of screening programs. More than 120 full-
text sources were studied; the review included data from
27 publications.

Results: According to most authors, more than 88%
of patients with invasive cervical cancer are HPV-infect-
ed. The etiological structure is dominated by HPV types 16
(70-72%), 18 (13-15%), and 45 (5-7%). Failure to detect high-
risk HPV (HRHPV) in cervical cancer is associated, among
other things, with false-negative test results. The con-
ducted literature analysis revealed a relationship between
HPV status and age, morphological form of the tumor, vi-
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ral load, HRHV genotype, presence of deep stromal inva-
sion, and metastatic lesions in the lymph nodes. Regard-
ing the molecular genetic parameters of HPV HCR, such as
viral load and HPV DNA integration, the association with
prognostically important clinical indicators of cervical tu-
mors, including disease stage, locoregional tumor process
prevalence, and tumor histological type, remains a subject
of discussion [2].

Many publications state the presence of a correlation
between the HPV status and the HPV genotype of the
HCR, with such an important factor influencing the results
of cervical cancer treatment as the morphological form of
the tumor. Ambiguous conclusions on the presence of a
relationship between several molecular genetic parame-
ters of HPV infection and the main prognostic factor - the
stage of the disease (caused by both the heterogeneity of
samples, the use of various test systems, and insufficient-
ly complete consideration of the main parameters of HPV
infection, primarily data on the integration of viral DNA),
make it advisable to conduct further studies on a repre-
sentative group of patients with homogeneous diagnos-
tic protocols for determining the most complete spectrum
of HPV parameters of the HCR. In addition, the conducted
analysis of the literature showed the promise of searching
for predictors of the effectiveness of specialized treatment
of patients with cervical cancer among such HPV infection
parameters as HPV status, HPV genotype of the HCR, and
the significantly associated physical status of viral DNA [2].

However, recent research findings suggest opportuni-
ties for cervical cancer prevention in resource-limited set-
tings by adopting a combined vaccination and screen-
ing strategy, which has been proven to be cost-effective
in several low- and middle-income countries. The 2020
American Cancer Society guidelines update recommends
that women initiate cervical cancer screening at age 25
years and undergo primary HPV testing every 5 years until
age 65 years as the preferred option [3].

Further studies are needed to clarify the prognostic
value of HPV DNA integration and other molecular param-
eters of these HPV genotypes. The relevance of this issue
is likely to increase over time with widespread HPV vacci-
nation, which is expected to reduce the prevalence of the
more aggressive HPV genotypes 16 and 18 in cervical can-
cer [4].

Recently, three large Chinese cohort studies showed
that 7.5-15.5% of patients with cervical carcinoma had neg-
ative HCR HPV test results on previous cytology specimens.
These studies raise the question of whether these negative
HCR HPV results represent true HCR HPV-negative carcino-
mas or false-negative HCR HPV test results due to limita-
tions in cytology specimen testing. This is an increasingly
important issue with the increasing push to use only HCR
HPV testing for CC screening. This study shows that nega-
tive HPV testing on cervicovaginal cytology specimens in
women subsequently diagnosed with cervical carcinoma

can be explained by the occurrence of true HPV-negative
carcinomas in more than half of the patients. These results
should be considered in developing future CC screening
guidelines [5].

Testing is more sensitive than cytology for the detec-
tion of cervical cancer and its precursors. However, there
are limited and conflicting data on the efficacy of com-
bining these two methods for screening cervical adeno-
carcinoma. This multicenter retrospective study examined
the screening results of a cohort of Chinese patients sub-
sequently diagnosed with invasive cervical adenocarcino-
ma to determine the optimal screening method for cervi-
cal adenocarcinoma. Both cytology and HCR HPV testing
alone showed low screening efficacy, whereas their com-
bination notably improved the primary screening effi-
cacy for cervical adenocarcinoma. Thus, cytology and
combined HCR HPV testing may be the most effective
screening method for cervical adenocarcinoma [6].

Although cervical cancer is primarily caused by HPV
infection, some types of cervical cancer test negative
for HPV. Since these HPV-negative types of cervical can-
cer are often diagnosed at an advanced stage and have
a poor prognosis, it is important to understand their mo-
lecular pathology. Although cervical cancer treatment is
currently not stratified based on HPV positivity, there are
cases of HPV-negative cervical cancer that have a worse
prognosis than HPV-positive cervical cancer. For example,
HPV-negative cervical cancer has been reported to have
worse survival than HPV-positive cervical cancer [6]. How-
ever, false-negative HPV tests should also be considered,
especially those due to improper specimen handling. In
addition, metastasis to the cervix from cancers arising
from other organs should be excluded, as treatment op-
tions vary widely. With the increased availability of HPV
vaccines, the number of deaths from HPV-positive cervical
cancer has steadily decreased. However, HPV-negative CC
is expected to persist in the post-vaccination era, requiring
intensive research into carcinogenic pathways and thera-
peutic targets [7].

Current estimates of HPV infection rates in China vary
by geographic region (9.6-23.6%), with two age-specific
prevalence peaks in women aged <20-25 years and 50-60
years. The most commonly detected HPV genotypes in the
Chinese population are HPV-16, 52, and 58. Five HPV vac-
cines are licensed in China, and several others are in clini-
cal trials. Although modeling studies in China suggest that
HPV vaccination is cost-effective, population coverage and
uptake are relatively low. Various policies have been im-
plemented to raise awareness and increase vaccination
coverage, with the long-term goal of eliminating cervical
cancer in China [8, 9].

Most HPV genotypes are characterized by self-limiting
infection, with the virus being eliminated by the immune
system within 6-12 months. However, if the virus persists
in cells, especially those with high oncogenic risk geno-
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types, the likelihood of integrating the viral genome into
the host DNA increases. This, in turn, can destabilize the
cell cycle, disrupt apoptosis, and, potentially, lead to the
development of malignant neoplasms [10-12].

Human Papillomavirus Epidemiology and Typification.
HPV infection is one of the most common sexually trans-
mitted viral infections. According to the World Health Or-
ganization, during their lifetime, up to 80-90% of sexual-
ly active men and women encounter infection with one or
more types of the virus. The highest peak of infection oc-
curs in the age range of 15-25 years, especially in the first
years after the onset of sexual activity.

The human papillomavirus is a heterogeneous group
comprising over 200 genotypes, of which about 40 affect
the anogenital tract. Depending on the oncogenic poten-
tial, HPV is usually divided into types:

— high oncogenic risk (oncogenic) - 16, 18, 31, 33, 35, 39,
45, 51,52, 56, 58,59, and 68;

- low oncogenic risk (non-oncogenic) - 6, 11, 40, 42, 43,
44, 54, and others.

The most significant in terms of oncogenic potential
are types 16 and 18, causing about 70% of all cases of cer-
vical cancer. Additionally, about 20% of cases are associat-
ed with types 31, 33,45, 52, and 58. The remaining 10% are
less common, but also dangerous types, such as 35, 39, 51,
56, 59, and 68 [13,14].

Types 6 and 11, in turn, do not have oncogenic poten-
tial, but are responsible for approximately 90% of cases of
anogenital warts, as well as respiratory papillomatosis. The
geographic distribution of HPV genotypes can vary, as can
the frequency of occurrence of different types depending
on the age group and sexual behavior of the population.
This makes local epidemiological monitoring relevant, es-
pecially in countries with a high incidence of cervical can-
cer.

Thus, the high prevalence of HPV, the diversity of its
types, and the direct link with the development of onco-
logical diseases emphasize the need for large-scale pre-
ventive programs, primarily vaccination.

The Role of Human Papillomavirus in Cervical Cancer De-
velopment. Cervical cancer is one of the leading cancers in
women worldwide. According to the International Agency
for Research on Cancer, almost all cases of cervical cancer
are associated with persistent HPV infection, mainly onco-
genic types. Of these, HPV types 16 and 18 are found in ap-
proximately 70% of cases, while the remaining types com-
prise 31, 33,45, 52, 58, and others [14,15].

Oncogenic HPV types cause high-grade squamous in-
traepithelial lesions that, if untreated, can progress to in-
vasive cancer. The key event in the development of neo-
plasia is viral persistence, i.e., the long-term presence of
the virus in epithelial cells without elimination by the im-
mune system. Typically, the infection is eliminated within
6-12 months; however, during persistence, the virus can
integrate into the host cell genome, disrupting cell cycle

regulation. Integration of the viral genome leads to the
overexpression of the E6 and E7 oncoproteins, which di-
minish the p53 and Rb tumor-suppressing functions, re-
spectively. This contributes to uncontrolled cell division,
disruption of apoptotic mechanisms, and accumulation
of genetic mutations, which, in turn, lead to malignancy.
The median age of detection of precancerous changes
in the cervix is approximately 10 years after the onset of
sexual activity, which emphasizes the long-term nature
of infection progression. At the same time, early diagno-
sis (for example, using a Pap test and HPV testing) allows
for the detection of pathological changes at the preclin-
ical stage and significantly reduces mortality from cervi-
cal cancer [14-16].

Itis also worth noting that oncogenic HPV types are in-
volved not only in the pathogenesis of cervical cancer, but
also other malignant neoplasms: anal cancer (up to 90% of
cases - type 16), cancer of the oropharynx, vulva, vagina,
and penis. This further increases the importance of com-
bating HPV infection as a global medical and social prob-
lem [15,16].

Thus, the presence of persistent HPV VCR is a necessary,
although not the only, condition for the development of
cervical cancer. Prevention of infection through vaccina-
tion is an effective strategy for the primary prevention of
this disease.

Vaccination as a Primary Method to Prevent Human Pap-
illomavirus and Cervical Cancer. Vaccination against HPV is
currently recognized as the most effective method of pri-
mary prevention of cervical cancer and other HPV-associ-
ated diseases. Vaccines are developed based on virus-like
particles containing the capsid protein L1, which does not
carry viral DNA, ensuring the safety and high immuno-
genicity of the vaccine.

There are three main groups of HPV vaccines on the
market:

- The bivalent vaccine (Cervarix) is designed to protect
against types 16 and 18;

- The quadrivalent vaccine (Gardasil) affects types 6,
11,16, and 18;

— The nine-valent vaccine (Gardasil 9) protects against
types 6, 11, 16, 18, 31, 33, 45, 52, and 58.

The bivalent and quadrivalent vaccines have shown
high efficacy in preventing infections and precancerous
lesions caused by the corresponding HPV types. The non-
avalent vaccine significantly expands the spectrum of pro-
tection, covering up to 90% of cervical cancer cases.

Clinical studies and meta-analyses have shown that
vaccination:

- reduces the incidence of HPV infection;

- significantly reduces the prevalence of cervical in-
traepithelial neoplasia (CIN 2/3);

- reduces the incidence of anogenital warts;

- demonstrates a pronounced effect at the population
level due to herd immunity.
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Vaccines are most effective when administered before
the onset of sexual activity. Vaccination is recommended
for girls and boys aged 9 to 14 years, and in some coun-
tries is also administered to extended age groups up to 26
years and older.

Vaccination coverage of both sexes is of particular im-
portance. Although the direct burden of HPV-associated
diseases is higher in women, men are an important link in
the chain of transmission of the infection. In addition, they
are also susceptible to developing HPV-related cancers of
the anus, oropharynx, and penis.

In several countries, there has been a decrease in the
incidence of HPV infection and its complications 10-12
years after the introduction of mass vaccination. Howev-
er, experts emphasize that the effect of vaccination does
not appear immediately, and during the transition period,
there remains a need for secondary prevention programs,
including regular screening and testing for HPV.

Thus, vaccination is an effective, scientifically prov-
en, and safe strategy for the primary prevention of cer-
vical cancer and other diseases caused by HPV. Its wide-
spread implementation allows for a significant reduction
in HPV-related morbidity and mortality and is of great im-
portance for public health.

Limitations of Vaccination and the Role of Secondary Pre-
vention. The vaccine is most effective when administered
before the onset of sexual activity, which limits protection
among adults already infected with the virus.

Even the nine-valent vaccine does not cover all onco-
genic HPV types. High-risk genotypes not included in the
vaccine composition (e.g., 35, 39, 51, 56, 59, 68) continue to
circulate worldwide, which, although less frequently, can
also cause malignant transformations. And although there
is a possibility of cross-protection due to antigenic similar-
ity between types, it is not complete.

Additional limitations include: 1) low vaccination cov-
erage, particularly in low- and middle-income countries;
2) lack of gender parity in vaccination (in many countries,
only girls are vaccinated); 3) lack of mass revaccination
programmes or antibody titer monitoring; 4) hesitancy
and low public awareness of the importance of vaccina-
tion.

Given these factors, secondary prevention continues to
play an important role in reducing morbidity and mortal-
ity from cervical cancer. The main methods of secondary
prevention are: Pap test — to detect cellular atypia; HPV test-
ing — to determine the presence of HPV HCR; colposcopy
and biopsy - if the screening results are suspicious.

Early detection of precancerous changes in the cervi-
cal epithelium helps prevent the development of invasive
cancer, even in the case of HPV infection.

Vaccination should be considered as part of a compre-
hensive approach to cervical cancer prevention, combined
with regular screening, education, and improved access to
health care.

Discussion: All are prophylactic vaccines designed to
prevent primary HPV infection and subsequent HPV-as-
sociated lesions. In the United States, the 9-valent vac-
cine is specifically approved for the prevention of cancers
and precancerous lesions of the cervix, vulva, vagina, anus,
oropharynx, head and neck, and genital warts in women
and for the prevention of anal, oropharyngeal, and other
head and neck cancers, precancerous and dysplastic le-
sions of the anus, and genital warts in men [17].

Various models have shown that vaccinating both men
and women is more beneficial in reducing HPV infection
and disease than vaccinating women only, although vac-
cinating men is less cost-effective than vaccinating wom-
en [17,18]. However, cost-effectiveness analyses are limit-
ed by not including an estimate of the benefit of reducing
other HPV-related diseases [1] in men, as discussed above,
and by uncertainty about various variables that influence
the impact of vaccinating men. These include vaccination
coverage among women, the effect of herd immunity,
the range of health outcomes included, and the impact of
HPV-related diseases on quality of life [19,20].

According to the Advisory Committee on Immuniza-
tion Practices (ACIP) guidelines, routine HPV vaccination
is recommended for all women and men in the following
age ranges in the United States:

- Routine HPV vaccination is recommended between
the ages of 11 and 12. It can be administered starting at
age 9.

— For adolescents and adults aged 13 to 26 years who
have not previously received or completed the vaccination
series, catch-up vaccination is recommended.

- For adults aged 27 years and older, catch-up vaccina-
tion is generally not recommended [1, 21].

Itis noted that the decision to vaccinate people in this
age group should be made on an individual basis. The
likelihood of prior exposure to HPV vaccine types increas-
es with age; thus, the population benefit and cost-effec-
tiveness of HPV vaccination are lower among older pa-
tients [22, 23].

Recommendations from other expert groups for re-
source-limited settings vary somewhat. The World Health
Organization (WHO) recommends that the primary target
of HPV vaccination programmes should be girls aged 9-14
years, and that local public health programmes should rec-
ommend vaccination of older women only if it is available,
cost-effective, and does not divert resources from vaccina-
tion of the key target population or screening for cervical
cancer [24, 25].

Vaccination at a younger age is also supported by ob-
servational studies, which suggest that it is associated with
a greater reduction in cervical cancer incidence compared
to vaccination at a later age [26-28].

Conclusion: HPV is the leading cause of cervical cancer,
as well as other anogenital and oropharyngeal malignan-
cies. Its high prevalence, oncogenic potential of individu-
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al genotypes, and ability to persist in the body for a long
time make the problem of HPV infection relevant both in
clinical and epidemiological terms. Analysis of world lit-
erature indicates high efficiency of HPV vaccination as a
method of primary prevention of cervical cancer. In coun-
tries with high vaccination coverage, there is a reliable de-
crease in morbidity and mortality.

Modern HPV vaccines are an effective and safe tool for
primary prevention. They help prevent infection with the
most dangerous types of the virus, significantly reducing
the risk of precancerous and malignant changes. However,
the full effectiveness of vaccination requires broad popu-
lation coverage, the start of immunization before the on-
set of sexual activity, and a gender-neutral approach to
vaccination programs.

Limited vaccine coverage, the lack of universal immu-
nity to all HPV types, and the impossibility of treating ex-
isting infections highlight the need for a comprehensive
approach. In these circumstances, secondary preven-
tion remains important - regular screening examinations
aimed at early detection and treatment of precancerous
lesions.

Thus, the fight against HPV-associated diseases should
be based on the integration of primary and secondary pre-
vention measures, as well as on raising awareness among
the population and health workers. Only such an approach
allows us to count on a sustainable reduction in morbidity
and mortality from cervical cancer on a global scale.
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AHJIATIIA

AJAM NAITMJIVIOMABUPY CBIHBIH ITPOBJEMACBHI /KOHE KATBIP
MOWMHBI OBBIPBIHBIH AJIJIBIH AJY:
9/IEBUETKE IOJIY

I'.A. Tanvuuesa', K.E. Bepukxanosa®, /I.E. Kamaoanosa', C./I. Cosemosa', I A. Illezenos®

!«Cemelt MegmumHa yrueepcuTeTi» KeAK, Cemeit, KasakcTaH Pecny6nukacs;
DKM «National Laboratory Astana», Hasap6aes YHusepcuTteT, AcTaHa, KasakcraH Pecnybnukacsl;
3«AcTaHa meauumHa yHueepcuteTin KeAK, ActaHa, Kasakcran Pecnybnukacs!

Oszexminizi: Adam nanunnomacsel supycol (HPV) — onemoe bepinemin ey kon kezoecemin ungpexyus. Onoa oHkoeeHOik bencendiniei sxo2apul
JICOHE IHCAMBIP MOUHBL 00bIPLIH 0AMbIMYObLH He2is2i cebebi bonbin mabwvliadvl. JKamoip MoUHbL 00bIPbIH dlieldepie, dcipece 0amyulbl eroepoe
Kamepai icik aypynapel apacbiHOaz2vl dcemeKui opuiHoapovy 0ipin anadvl. HPV-niy 6uix mapanyvl scone ouwbiy Kamepai iCikneH OAuIaHbICy
AACHIHOA NPOPUIAKMUKATBIK WLAPALAPObL, MbICATbI, 6AKYUHAYUSLHBL €H2I3Y epeKuie MOHee ue 6ONaObl.

3epmmeydin maxcamol — dcamoip MOUHbBL 0ObIPLIHBIY AN0bIH anyoazbl HPV eakyunayuscvlHbly poni mypaivl Ka3ipei 90ebuem oepexmepit

3epmmey.

Adoicmepi: 3epmmey maxcamoina sxHcemy Ywlin 2blIbIMU HCAPUALAHBIMOAPOAH, KIUHUKATBIK 3epmmeynepoer dcone HPV-ce apuanzan
KAUHUKATILIK 3epmmeyiep MeH JCyUenik Woayiap MeH Jcamvip MOUHbl 00bIPbIHbIY AN0bIH-ALY OOUbIHILA MOTIMemmepOi manday Heypeiziioi.
120-0an acmam monvik mominoep 3epmmendi, woaynap 27 HcapusiaHblMHAH MOTIMemmepoi KamMmblObl.

Homuoicenepi: Kenmezen >nudemuonocusnvl JcoHe KIUHUKAILIK 3epmmeyiepdi manoay HPV-acnupammanzan aypynapoviy
AnoObIH-ATY, OHbIY [WiHOe JHcamvlp MOUHbL OObIPLIHLIY ANObIH-ANY0d2bl A0AM NANULIOMA BUPYCLIHA KAPCbl 6AKYUHAYUAHBIY MHCO2aPbl

MUIMOLLi2IH KOpcemmi.

Kopvimuinovi: HPV saxyunayuscel dcamuvlp MOUHbL 00bIpbiHbIY J#coHe 6acka O0a HPV-acnupammanean aypynapowsiy aneauiksl

anobIH-aIYOblH Kyammul Kypansl 6onvin mabwiiadsl. BakyunayusmHoly, ocipece JiCbIHbICMbIK KamvlHac Oacmanzanea Oellin, ocipece

orcacocnipimoepoe JKacocnipimee Oellin dcamvlp MOUbIH 00bIPbIHIY HaRAHOBIK ayblpmnaiblebli edayip asaumyaa Mymkindiei bap. Anaioa,

aypyobiH y3aK JHCACHIPbIH Ke3€eHl, CKDUHUHSMIK bazdapiamanap Mayeizovl 00.16In Kala 6epedi sicone aKyuHayusMeH Kamap jicypeisiiyi kepex.
Tyuinoi co30ep: adam nanuiiomMasupycsl, 6aKYUHayus, Kamepai icikmiy ai0blH a1y, Heamulp MOUHbL 0ObIPYL.

AHHOTALUA

IMPOBJIEMA BUPYCA INAIINJIJIOMBI YEJIOBEKA
N MPOPUIIAKTUKA PAKA INIENKU MATKH:
OB30P JIUTEPATYPBI
TI'.A. Tanvuuesa', K.E. Bepuxxanosa®, /I.E. Kamaoanosa', C./I. Cosemosa’, I'.A. Illezeno6®
'HAO «MeguuuHckmit yHuepcuteT Cemeiin, Cemeit, Pecnybnnka Kasaxcran,
Y «National Laboratory Astanax, Hasapbaes YHuepcuteTt, Actana, Pecnybnuka Kasaxcrar;

SHAO «MepuumHckuii yauBepcuTeT AcTaHan, ActaHa, Pecnybnnka Kasaxcran

Axmyanvrocms: Bupyc nanuniomsl yenosexa (BIIY) sensemces camotl pacnpocmpaneHHol uHekyuell 6 Mupe, nepedariyelics noio8bim
nymem. J{annuiil 6uUpyc umeem 8blCOKYIO OHKOEHHYIO AKMUBHOCTb U CYUMAEMCs 21a8HOU NPUYUHOU pas3eumus paka weuku mamxu (PLLIM).
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PIIIM 3anumaem 0OHO U3 6e0YWUX MeCM CPeoU OHKOIOSUUECKUX 3aD0Ne8aHUll Y JCeHUUN, 0COOEHHO 8 PA36UBAIOWUXCA cmpanax. B ceeme
svicoKoll pacnpocmpanennocmu BIIY u ez2o ceasu ¢ onkonoeuveckumu 3a001e6anusmu, eHeopenue npoGuUIAKmuyeckux mep, makux Kax
sakyuHayus, npuoobpemaen 0coby0 3HAUUMOCHD.

Llenv uccnedosanusn — uzyuenue akmyaibHblX OAHHLIX AUMEPAMypsbl 0 poau eaxyunayuu npomue BIIY ¢ npogdhurakmuke paka weuxu
MamKu.

Memoowr: [Ins Oocmudicenus yeau ucciedosanus Obli NPo8edéH anaIu3 OAHHLIX HAYYHBIX NYOIUKAYUL, KAUHUYECKUX UCCAeO008ANUL U
cucmemamudeckux 0630pos, noceauénnolx BIIY u npodhunakmure PIIIM. Boiio uzyueno 6onee 120 nonHomexkcmosgwix ucmouyHuKos, 6 0630p
sownu oannvle 29 nyoauxayuil.

Pesynomameur: Ananus MHO20YUCIEHHBIX INUOEMUONOUYECKUX U KIUHUHECKUX UCCAeO008AHUL NOKA3AN BbICOKYIO Phexmusnocmy
saxyunayuu npomus BITY ¢ npopunaxmuxe BIIY-accoyuuposannvix 3abonresanut, 6 mom uucie PLIIM.

3axnwuenue: Baxyunmayus npomuse BIIY sensemcs MowHviM uHCmpymeHmom nepsuunou npoguiaxmuxu PLIM u opyeux BITY-
accoyuuposannvix 3abonesanuil. [llupoxoe snedpenue saxyunayuu, 0cobeHHo 8 NOOPOCMKOBOM 603pacme 00 HAYaALd NONOBOU HCU3HU, UMeen
NOMEHYUAT CYUeCMEEHHO CHU3UMb 2100anbHoe bpemsa PILIM. Oonaxo, yuumbléas OnumenbHulll 1ameHmHublil nepuoo pazeumus 3a0071e6aHus,
nPoO2PaAMMbL CKPUHUH2A OCTNAIOMCA 8ANCHBIMU U OONHCHBL NPOBOOUMBCS NAPALIENLHO C BAKYUHAYUEIL.

Knrwuesvie cnosa: supyc nanuinomel uenosexa (BII14), sakyunayus, npogunakmuxa paxa, pax weuxku mamxu (PLLIM).
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