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Despite being highly preventable, the cervical cancer
(CC) is nevertheless the fourth most common cancer
among women worldwide, with an estimated 604,127
new cases and 341,831 deaths in 2020. (GLOBOCAN
2020). In Armenia CC is the second most common fe-
male cancer in women aged 15 to 44 years. It ranks* as
the eighth leading cause of female cancer in Armenia.
The age standardized incidence of the condition per
100 000 females composes 7.8, while the age stand-
ardized mortality per 100 000 females is 4.6 (65 deaths
in 2020 year ) [1].

Efficacy of CC primary prevention can be ensured
by high coverage of HPV immunization among girls
aged 9-14, which is the important measure in achieving
the target of 4 cases per 100 000 female population,
indicated by WHO in 2020 [2]. It is considered one of
two “best-buy” interventions in low and middle-income
countries (the second one is the CC screening) [3],
proved that the measure leads to the reduction of pre-
cancerous conditions and cancers verified by screen-
ing, ultimately resulting in decline of CC mortality rates
[4,5].

To develop the adequate strategy of CC elimination,
135 (45 in Europe) countries in the world have imple-
mented routine HPV vaccination programs in 2022 with

We have undertaken a generalized presentation of data on
aspects of the effectiveness and safety of various HPV vacci-
nation measures available in the English-language literature.
The review includes 50 sources (5 of which are systematic
reviews) published over the past 10 years. The selection was
made by matching the subjects of the studies to current con-
cepts of HPV infection control and including all the predefined
keywords. The data studied included reports and recommen-
dations of the WHO, health authorities of European countries
and USA, the results of observational studies and clinical trials
studying the effectiveness of different vaccinations programs,
as well as systematic reviews. The core part of the review
presents data published by WHO and special task forces of
US preventive services, as well as the authors of multi-center
studies in European countries, devoted to a comparative anal-
ysis of the effectiveness of various vaccination programs in
countries with different income levels. The analysis attempts to
highlight efficacy of HPV vaccine and its safety issues.

The reviewed provides the basis and motivational frame-
work to analyze the clinical efficacy, safety and cost efficacy of
the vaccine used in RA. The subsequent implementation of
community based study will contribute to the adequate evalu-
ation of the anti-HPV vaccination program in RA as a primary
prevention measure for cervical cancer.

HPV, vaccination, papillomavirus, vaccination
efficacy, safety

involvement of 58% proportion of young female popu-
lation. Routine vaccination of males as well contribute
to decline of HPV-related cancers in males and females
[6]. Today, already 20 countries vaccinate males as well.

HPV vaccination was included in the Armenian Na-
tional Immunization Calendar for females aged 13 start-
ing in December 2017 and was then expanded in Feb-
ruary 2019 to include females aged 13-45 and males
aged 14-45. Vaccinations are provided through primary
health care clinics using the 4-valent (Gardasil) vaccine
with a 2 dose schedule (0 and 6 months). HPV vac-
cination coverage rates in 2021 and 2022 were 10.8%
and 13.3% respectively, and increased to 23.7% for the
period from January to April 2023 (girls aged <15, last
dose) [7].

This literature review aimed to conclude recent in-
ternational data regarding the efficacy of HPV vaccine’
as well as its influence on fertility function and pregnan-
cy outcome.

A literature search for the topic was conducted from
Google Scholar and PubMed using appropriate key-
words (HPV, Vaccination, efficacy, safety). The initial
search has identified 1030 works published. The review
includes 50 sources (5 of which are systematic reviews)



published over the past 10 years. The selection was
made by matching the subjects of the studies to current
concepts of HPV infection control and including all the
predefined keywords. The data studied included reports
and recommendations of the WHO, health authorities of
European countries and USA, the results of observation-
al studies and clinical trials studying the effectiveness of
different vaccinations programs, as well as systematic
reviews. The core part of the review presents data pub-
lished by WHO and special task forces of US preventive
services, as well as the authors of multi-center studies
in European countries, devoted to a comparative analy-
sis of the effectiveness of various vaccination programs
in countries with different income levels.

Multiple studies were undertaken in different coun-
tries to verify the real efficacy of HPV vaccination. The
overall analysis of studies estimating the prevalence
of HPV associated cancers included 9.529 vaccinated
at age 14-17 and 17 838 non-vaccinated women. The
comparative analysis of the results showed the complete
absence of HPV associated cancer cases in vaccinated
group vs prevalence 8.0 (Cl 95% 4.3-15) (cervical, vul-
var, oro-pharyngeal, vaginal, anal) in non-vaccinated
group with particular prevalence of CC 6.4 (Cl 95%
3.2-13) [8].

The evaluated studies have shown that the vaccine
provides close to 100% protection against the infection
and pre-cancerous conditions caused by certain types
of HPV. Administering the vaccine to boys and girls be-
tween 9 and 12 years old can prevent more than 90% of
HPV cancers when they get older [ 9-12].

According to results obtained by Scottish research-
ers Kavanagh K, Pollock KG, Cuschieri K et al (2017),
vaccination with a bivalent vaccine resulted in an un-
precedented reduction in the circulation of the HPV
types included in the vaccine and all HPV types against
which the vaccine provided cross-protection [13].

Australian researchers Ali et al (2013) came to sim-
ilar conclusions. They have found, that quadrivalent
vaccine led to the total disappearance of genital warts
among young people from vaccinated cohorts [14]. Gen-
ital wards related efficacy of HPV vaccine was similarly
positively evaluated by multiple researchers [15,16].

A monitoring study in the state of Connecticut (USA)
aimed to analyze rates of CIN2+ among women aged
21-39 years between 2008 and 2015, as well as conduct
a comparative assessment of rates taking into account
levels of vaccination coverage (4-valent HPV vaccine).
It was began with offering the 4-valent HPV vaccine to
girls aged 11 and 12 in 2006, along with catch-up immu-
nization through age 26 [17,18]. As a result, significant
reduction in CIN2+ incidence rates among women aged
21-26 years was revealed, with the utmost reduction in
incidence among women aged 21-22 years (the highest
vaccination coverage rates).

The investigation conducted by C. Spinner, L. Ding,
D. I. Bernstein et al., in 2019 [19] has aimed to deter-

mine the prevalence of vaccine-type HPV in adolescent
and young adult population including vaccinated (to
evaluate vaccine effectiveness) and non-vaccinated (to
evaluate herd protection) women in post-vaccination 11
years period.

Female patients 13 to 26 years of age were recruit-
ed for 4 studies from 2006 to 2017. The proportion of
vaccinated and non-vaccinated positive for vaccine-type
HPV women across the studies, and the odds of positiv-
ity for vaccine-type HPV using logistic regression were
determined. As a result, HPV detection decreased from
35% to 6.7% in vaccinated women (4-valent vaccine-
type H (80.9% decline; odds ratio 0.13, 95% confidence
interval 0.08 to 0.22)).

Among non-vaccinated women, 4-valent vaccine-
type HPV detection declined from 32.4% to 19.4% (40%
decrease; odds ratio 0.50, 95% confidence interval
0.26 to 0.97). The HPV trends in US community within
>10 years post 4-valent HPV vaccine and post 9-valent
vaccine period were investigated. The evidence of vac-
cine effectiveness and herd protection was determined.

The Swedish investigators have showed decreased
risk of CC in women under 28 years of age vaccinated
before age 17. It was 88% lower than in non-vaccinated
Swedish women in the same age group [20].

The systematic review and meta-analysis performed
by Drolet M, Bénard E, Pérez N in 2019, includes data
describing up to 8 years of post-vaccination follow-up
of 60 million individuals. The received data showed
compelling evidence of the substantial impact of HPV
vaccination programs on HPV persistence and CIN2+
among girls and women, as well as on anogenital warts
incidence among girls, women, boys, and men. Besides
of that, the programs with multi-cohort vaccination and
high vaccination coverage demonstrated a greater di-
rect impact and herd protection effects [21].

HPV vaccines have demonstrated an excellent safety
profile in clinical trials in the post-licensing period:

270 million doses of HPV vaccine have been admin-

istered since 2006

Research on safety issues of more than 1 million

people.

No other limitations have been identified with vac-

cines, except for 1) syncope, which was affected by

the stress of injections, 2) anaphylactic shock [22].

The WHO Global Committee on Vaccine Safety has
reviewed the safety of HPV vaccines for the following:

Adverse effects regarding pregnancy

Aluminum adjuvant (quadravalent vaccine)

Syncope and anaphylaxis

Vein thrombosis and stroke

Autoimmune diseases (multiple sclerosis and Guil-

lain-Barre syndrome) and cerebral vasculitis

Complex regional pain syndrome and/or other

chronic pain conditions

Postural orthostatic tachycardia syndrome

Primary ovarian failure
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The WHO Global Committee on Vaccine Safety con-
siders the safety of HPV vaccination to be very high [22].

The study involving U.S. military women aged 17-28
years who had at least one pregnancy between 2017-
2014 showed no relationship between HPV vaccination
during pregnancy and adverse outcomes for the mother
or the newborn [23].

Wang A, Liu C, Wang Y, et al., performed systematic
review for comparison of HPV vaccine exposed preg-
nancies with the unexposed pregnancies. The RR was
calculated. No higher risk for spontaneous abortion
(RR, 0.99 [95% ClI, 0.90 to 1.08)); stillbirth (RR, 1.16
[95% CI, 0.71 to 1.90]); small for gestational age (RR,
0.96 [95% CI, 0.86 to 1.07]); preterm birth (RR, 1.04
[95% CI, 0.91 to 1.18]); or birth defects (RR, 1.18 [95%
Cl, 0.97 to 1.43]) or any adverse pregnancy outcomes
was revealed [24].

Yan X, Li H, Song B, Huang G, Chang Q,et al.
(2023)  conducted investigation of vaccinated and
non-vaccinated female cohorts to estimate the risks of
adverse pregnancy outcomes, including spontaneous
abortion, birth defects, stillbirth, SGA, preterm birth
and ectopic pregnancy. No additional risks for HPV
vaccine exposures in periconceptional period or during
pregnancy was revealed [25].

Scheller NM, Pasternak B, Mglgaard-Nielsen D, et
al (2017) investigated a cohort of Denmark female pop-
ulation with registered pregnancy termination between
October 1, 2006, and November 30, 2013. National
registry content was examined to compare the data on
vaccination (with adverse pregnancy outcomes - sponta-
neous abortion, stillbirth, major birth defect, small size
for gestational age, low birth weight, and preterm birth)
with the data of non-vaccinated cohort. The propensity
score in a 1:4 ratio was matched with non-vaccinated
women. The authors came to conclusion that quadriva-
lent HPV vaccination during pregnancy was not associ-
ated with a significantly higher risk of APO comparative-
ly with the non vaccinated cohort. [26].

Some other researches have also investigated the
association between human papillomavirus (HPV) vacci-
nation and adverse pregnancy outcomes. This study set
out to verify any association between HPV vaccination
during pregnancy and subsequent risk of spontaneous
abortion, stillbirth, and one-year infant mortality. It
was found no increased risk of spontaneous abortion,
stillbirth, or infant mortality following unintended HPV
vaccination during pregnancy [27]. Analysis of multiple
other researches targeting APO revealed no increased
risk of spontaneous abortion, stillbirth, neonatal mor-
tality or negative infant outcomes associated with HPV
vaccination during pregnancy [28-30]. Some additional
benefits of HPV vaccination in reducing APO was re-
ported by Yuill S, Velentzis LS, Smith M et al., in 2021
[31]. Having analyzed the data of 1380424 individuals
the researchers came to the conclusion that HPV vacci-

nation during pregnancy is better postponed until after
this period. However, no significant evidence was found
to indicate that vaccination was dangerous and unsafe
during pregnancy [30]. Further studies are needed to
draw a more definitive conclusion. The deep further
investigation is required to acquire results that could
become milestone in the management of cervical pre-
cancerous lesions and prevention of APOs.

Two studies defined SGA as birthweight less than
the 10th percentile for gestational age [32, 33], one
study15 defined by additionally accounting for sex.
Compared with the unexposed pregnancies, HPV vac-
cine exposed pregnancies were associated with no high-
er risk for SGA

Currently there is no estimated evidence on the im-
pact of the HPV infection and anti HPV vaccine on the
rates of fertility disorders.

The net protection effect of 9-valent HPV genotypes
against female infection and miscarriage/infertility is not
clear, yet the impact of this virus on health reproduction
is evident. Accordingly, the value of HPV vaccination in
adolescent females is supported for not only preventing
cancer but also couple infertility [34].

CDC has published official data regarding fertile
function of female after HPV vaccination. The report
provided an uncertain conclusion: “HPV vaccine does
not cause fertility problems” [35].

HPV vaccination has no effect on fertility, no con-
firmed cases of primary ovarian failure among HPV vac-
cine recipients in the United States was revealed in ac-
cordance with USA Vaccination Adverse Event Reporting
Registration system (VAERS), 2014-2017. The research
includes follow up of 28 million vaccine doses adminis-
tered to female and male population with 7244 reports
of adverse reactions (259 reports per 1,000,000 dos-
es). 97.4% of these had non-serious character (dizzi-
ness, headache, injection site reactions) and three re-
ports were comparable to diagnosis of primary ovarian
failure, but eventually were not confirmed. No unusual
or unexpected manifestations after vaccination were
revealed. The incidence of serious manifestations, in-
cluding primary ovarian failure, was within the range
registered in the period before the introduction of the
HPV vaccine [36, 37].

The data received via prospective study - follow-up
of 996,300 adolescent girls and young women aged
11-34 years from 2007 to 2016 revealed the identical
frequency of primary ovarian failure with complete ab-
sence of its association with HPV vaccine administration
[38].

A comparison of the average probability of fertiliza-
tion was made in a study of vaccinated and non-vacci-
nated women, including 3.483 women planning preg-
nancy, as well as 1.222 of their partners over a 12-month
follow-up period. The results showed that HPV vaccina-
tion had no effect on the ability to get pregnant. The re-
searchers evaluated fecundability and 95% confidence



intervals (Cl) for pre - HPV vaccination Pap test. The
obtained data revealed that patients with history of STD
& PID (risk group of HPV), had higher post vaccination
fecundability than those not vaccinated (FR=1.35, 95%
Cl: 0.99, 1.86). Authors concluded, that anti-HPV vac-
cine is positively associated with fecundability in women
with positive STD history in spite of the fact that the lat-
er had insignificant general effect on fecundability [39].

Another research results demonstrate a polygenic
role of HPV infection in all stages of human reproduc-
tion, especially the pathogenetical involvement of oxida-
tive stress caused by HPV 16, 18, inducing DNA damage
and genomic affect as well as the reproductive system
HPV-infected cells-directed immune response. HPV
infection associated reproductive impairment, and the
availability of highly effective and safe prophylactic an-
ti-HPV vaccines are composing another strong impor-
tance of the vaccination to achieve significant decrease
HPV-associated cancers’ prevalence the HPV-associated
human reproduction impairment and even mediated
improvement of fertility indicators on population levels
[40].

There is substantial concern over infertility after
HPV vaccination, particularly in light of case studies
that revealed early menopause or premature ovarian
insufficiency (POI) in six young women between the ages
of 13 and 21 within a year of immunization [41, 42].

POl is a clinical condition characterised by de-
creased estradiol levels, high gonadotrophins, and
menstrual cycle disorders (amenorrhea or oligomenor-
rhea) before the age of 40 [42]. There have been some
documented occurrences of spontaneous pregnancies
in women with POI, and there is currently no estab-
lished treatment that might induce ovarian activity and
increase the likelihood of natural fecundability [43].

Multiple backgrounds of POl - HPV vaccines rela-
tionship have been put out, including autoimmune re-
actions to the aluminum adjuvant in the vaccine and
purported ovarian toxic effects [44].

Postvaccination autoimmunity (POI) has not been
proven to have a specific cause, but it is theoretically
possible, and vaccine-induced polysorbate 80 exposure
levels are quite low compared to dangerous levels. Con-
sequently, such a risk ought to be seen as theoretically
irrational [44, 45].

Conversely, several vaccines that do not raise the risk
of POI contain polysorbate 80, including those against
rotavirus, tetanus, influenza, hepatitis A and B, menin-
gococcal and pneumococcal infections, diphtheria, teta-
nus, pertussis, and poliomyelitis [45,46]. Furthermore,
a recent study established the safety of HPV vaccination
in relation to the reproductive and pregnancy outcomes
of women undergoing IVF.. In comparison to unvacci-
nated women, Demir et al. demonstrated that HPV-vac-
cinated patients had an identical frequency of retrieved
oocytes and mature oocytes. However, there were no
statistically significant changes in implantation, clinical,
and continuing pregnancy rates [47, 48]. It follows that
the HPV vaccine’s impact on fertility is justified.

Tatang et al. examined the VAERS database for POI
cases and discovered a possible safety signal regard-
ing POI following HPV immunization [46]. They claimed
that the true risk would be lower as compared to the
CC lifetime risk if that signal was supported by more
epidemiological research [48, 49].

Another researchers have reported on the potential
adverse impact of the anti-HPV vaccine on fecundabil-
ity. According to the results, women who had the HPV
vaccination had a lower likelihood of ever becoming
pregnant than women in the same age range who did
not. Therefore, more research on how the HPV vaccine
affects fertility is necessary [50].

Conclusion. Not all investigators are unanimous in
their opinion regarding the safety of the Vaccine and
the absolute absence of its impact on reproductive func-
tions.

Having analyzed the results of the studies, point out
the need for further deep research to scope the results
of various types of anti-HPV vaccines’ implementation.
Its particular importance should be also emphasized in
context of provision greater confidence to primary care
workers who carry out direct outreach work with the
vaccination program potential beneficiaries.

The reviewed data allow to conclude regarding the
high appropriateness of analyzing the clinical efficacy,
safety and cost efficacy of the vaccine used in RA. The
implementation of community based study will contrib-
ute to the adequate evaluation of the anti-HPV Vaccina-
tion Program in RA as a primary prevention measure
for cervical cancer.
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B pabote npeanpuHATo 0606LLEHHOE N3NOMKEHNE AaHHbIX
no acnexktam 3ppeKTUBHOCTU U HE30MacHOCTU PasfnyHbIX
Mep BakLuHauuu npotus BINY, umetowmuxca B aHrNoA3bIYHOI
nutepatype. B 0630p sowwnu 50 nctoyHnKkos (13 koux 5 ABnsa-
tOTCA cucTeMaTuyeckumm obsopamu), onybnMKkoBaHHbIX 3a Mno-
cnepHye 10 net. OT60p MCTOYHMKOB NPOW3BOAMUICA HA OCHOBE
MPUHLMNa COOTBETCTBUA CYObEKTOB NPOBOAMMBIX UCCNEnoBa-
HUI1 COBPEMEHHbIM NpeAcTaBleHUAM 06 OTAENbHbIX acnekTax
KOHTpona Haf uHdpekuveidi BINY u BrntoyeHna scex 3apaHee
onpefeneHHbIX KNHOYEBbIX CNOB. M3yyeHHble faHHble BKIHO-
yanu otyetbl U pekomenpaumn BO3, opraHos 3apaBooxpaHe-
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