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Abstract

Hepatitis A is an acute liver disease caused by the hepatitis A virus (HAV), which can be prevented by means of
vaccination. The standard hepatitis A vaccination schedule consists of two doses of inactivated vaccine, but for
economic reasons and the purpose of improving vaccination coverage, universal pediatric single-dose vaccination
programs have been implemented in certain regions of the world.

The aim of this review is to summarize and analyze published data on the duration of protective antibody
levels after a single-dose pediatric immunization, as well as hepatitis A incidence in countries where hepatitis A
vaccination is carried out using a single dose of inactivated vaccine.

Recent data from different regions of the world, including the Russian Federation, support the effectiveness of the
single-dose hepatitis A vaccination strategy, both in terms of the duration of the immune response and the impact
on the incidence rates. However, further studies on the long-term effectiveness of single-dose immunization
with inactivated vaccine, as well as continuous hepatitis A surveillance, are necessary to assess the duration of
protection and the necessity for booster vaccination later in life.
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AHHOMauyusi

lenatut A — 310 OCTpOE 3aboneBaHne nevyeHun, BbiabiBaEMOE BUPYCOM renatmnta A, KOTOpoe MOXHO NpeaoTBpa-
TUTb C MOMOLLbIO BakuMHauun. CTaHgapTHas cxema BaKuuHauvu NpoTuB renatuta A npegnonaraeT BBeAeHUe
OBYX 003 MHAKTVBMPOBAHHOW BaKUMHbI, OOHAKO MO 3KOHOMWUYECKUM COOBpaKeHUAM 1 ANiA NOBbILLEHNS YPOBHA
oxBaTa BaKuMHaUMen B HEKOTOPbIX PerMoHax Mmvpa BHeApeHbl MporpamMmmbl MacCoBOW BaKLMHaLUW AeTen ¢ npu-
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MEHEHWEM OHOW A03bl BaKLWHBbI.

Llenbto 0630pa siBnsercs o6obLueHe 1 aHanna onybnmnkoBaHHbIX AaHHbIX O ANUTENBHOCTU COXPaHEHMUs Npo-
TEKTUBHbIX YPOBHEN aHTUTEN NOCMe OQHOKPATHOM UMMYHM3aUUnM eTEN, a Takke 0 3aboneBaeMoCcTy B CTpaHax,
B KOTOPbIX MPOBOAMTCS BakUMHONPOdUNakTmMka renatuta A ¢ UCNonb30BaHMEM OOHOM 403bl MHAKTMBUPOBAHHOM
BaKLMHbI.

[laHHble nocrnegHMX fneT, NofyYeHHble B pasHbIX PErMOHax Mypa, B TOM Yncne B Poccuu, nogTeepaatoT adodpek-
TMBHOCTb CTpaTernm BakuuHaumm npoTuB renatmta A ¢ NpUMEHEHNEM OHON [03bl BaKLUMHbI KaK C TOYKM 3pEHMS
ONUTENBHOCTN COXPaHEHUST UIMMYHOMOMMYECKOro OTBETA, TaK U C TOUKU 3PEHUS BMUSIHUSA HA YPOBHU PerucTpu-
pyemow 3abonesaemocTn. OgHaKo A51s OLEHKN NPOJOIMKUTENBHOCTU 3amnThl U HEOBXOAMMOCTU peBaKUMHaLUm
Ha Gonee No3gHeM aTane XM3HU HeobXoAMMbl AanbHenLne NccrnegoBaHns NO AONrOCPOYHON 3hPEKTUBHOCTH
cTpaTernin BakuMHauum ¢ npuMeHeHeM ogHOM 403bl MHAKTUBMPOBAHHOW BaKLMHbI, @ TakKe HeENPepbIBHbIA Haa-
30p 3a renatutom A.

KniouyeBble cnoBa: eenamum A, 8akyuHa rnpomus 2enamuma A, OOHOKpamHaFI UMMyHuU3auyus

HUcmoyHuk d)UHchupoeaHun. ABTOpbI 3aABNSIOT 06 OTCYTCTBUU BHELLHEro dUHaHCUpOBaHWsS NpV NPoBeAEeHNN UC-

cnenoBaHus.
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Introduction

Hepatitis A is an acute liver disease caused by the
hepatitis A virus (HAV) that can be prevented through
vaccination. There are two types of vaccines against
hepatitis A: live attenuated vaccines used in China [1]
and inactivated vaccines available worldwide [2]. Tar-
geted immunization of at-risk groups is effective in pre-
venting sporadic cases and small outbreaks of hepatitis
A, but it does not lead to the formation of a significant
herd immunity; therefore, it is ineffective in terms of
reducing the incidence of hepatitis A among the general
population [3]. It has been proven that the strategy of
universal vaccination of toddlers provides significant
epidemiological and economic benefits in regions with
transitional endemicity from high to medium regarding
hepatitis A. In such regions, the HAV circulation among
children decreases due to improved sanitary conditions,
resulting in an increased proportion of susceptible ad-
olescents and adults. Since HAV infection in children
under 5 years old is usually asymptomatic, and the
proportion of clinically apparent cases increases with
age, this leads to an overall increase in the number of
clinically significant and severe cases of the disease.
According to the recommendations of the World Health
Organization (WHO), a significant number of countries
have included universal two-dose vaccination against
HAV in their national pediatric immunization programs
(Israel, Panama, Turkey, Greece, Kazakhstan, Mongo-
lia, South Korea, Australia, Saudi Arabia, Qatar, and
Bahrain) or have implemented regional programs for
specific parts of the country (Russia, the USA, China,
Italy) [4].

The standard immunization schedule for inacti-
vated vaccines against hepatitis A consists of two dos-
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es administered at 6-month intervals and ensures the
production of protective levels of antibodies to HAV
(anti-HAV) that persist for decades [5]. For economic
reasons and for the purpose of increasing vaccination
coverage in certain countries, a single-dose vaccination
against hepatitis A was implemented. For the first time,
universal single-dose vaccination of toddlers was con-
ducted in Argentina in 2005 [6]. In 2013, the Republic
of Korea also introduced a single-dose vaccination for
military personnel [7]. In 2014, Brazil began mass vac-
cination of children over 12 months old using a single
dose of the vaccine [8]. Subsequently, this lead to more
countries preferring single-dose immunization when
conducting universal vaccination of children against
hepatitis A (Chile, Paraguay, Colombia, Mexico, Cana-
da (Quebec), Tunisia, Turkmenistan) [4].

Based on the experience of Argentina and in
accordance with WHO recommendations, since Au-
gust 2012, the Republic of Tuva (Russian Federation)
has been conducting universal vaccination against
hepatitis A for children aged 3 years and older with
single-dose immunization [9]. Since the duration of
immune protection with the administration of only a
single dose of the vaccine remains a concern, coun-
tries that have implemented single-dose immunization
against the disease continue to monitor the epidemio-
logical and immunological effectiveness of this vacci-
nation strategy.

The aim of this review is to summarize and ana-
lyze published data on the duration of protective anti-
body levels after a single immunization of children, as
well as on the incidence of disease in countries where
vaccination against hepatitis A is conducted with sin-
gle-dose immunization.
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Duration of protective immunity after
administration of a single dose of inactivated
hepatitis A vaccine in individual cohorts

Data on the immunogenicity of inactivated vac-
cines against hepatitis A support the possibility of a
single-dose immunization. Thus, 2—4 weeks after the
administration of the first dose of inactivated vaccine,
anti-HAV IgG antibodies at titers above 20 mlIU/ml
(the level considered protective) are produced in 100%
of immunocompetent children and young adults [10].
Moreover, a single administration of inactivated vac-
cine successfully suppresses outbreaks of hepatitis A
and prevents the disease in contact individuals [11].
The notion of the necessity of administering a boost-
er dose of inactivated vaccine against hepatitis A was
initially based on assumptions about the decline of an-
tibody levels over time. However, long-term observa-
tions conducted among Europeans vaccinated before
traveling to endemic regions have demonstrated the
maintenance of protective anti-HAV levels for at least
4-11 years after the administration of the first dose of
the vaccine [12]. The first randomized trials of immuni-
zation using a single dose of inactivated vaccine against
hepatitis A were conducted in 2003 in Nicaragua [13].
The study included 239 children aged 1.5 to 6.0 years,
negative for anti-HAV antibodies, with a follow-up pe-
riod of 18 months. Cases of hepatitis A infection, con-
firmed by the detection of anti-HAV IgM antibodies,
were recorded in 4 children in the vaccinated group
and in 22 children who did not receive the vaccine. All
4 cases of hepatitis A infection in vaccinated children
occurred within the first 6 weeks after immunization,
indicating infection before vaccination or in the first
few days after the procedure. Thus, the protective ef-
ficacy of vaccination with single dose was 85% in the
first 6 weeks and 100% 6 weeks post-immunization.
In a study conducted in Thailand, the immunogenici-
ty of a single dose of the vaccine was evaluated after
18 months of observation among 193 healthy children,
with the proportion of individuals with protective levels
of anti-HAV antibodies being 98%, and the geometric
mean titer (GMT) of antibodies not differing from the
level observed 6 months after the administration of the
first dose of the vaccine [14]. In a study conducted in
Argentina involving 546 healthy children, protective
levels of anti-HAV antibodies were observed in 99.7%
of participants three years after a single-dose immuni-
zation, and in 100% after the standard two-dose immu-
nization schedule [15]. It should be noted that in this
study, a protective concentration of anti-HAV antibod-
ies was accepted as 10 mIU/ml, rather than 20 mIU/ml,
in accordance with the revised stance of the expert
community on the minimum protective concentration
of anti-HAV antibodies [16].

In two studies, a direct comparison of immuno-
genicity and the duration of protective antibody levels
was conducted when administering 1 or 2 doses of in-
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activated vaccine against hepatitis A to children. In the
first study, 8 years after vaccination, differences were
noted both in the frequency of detecting protective
levels of anti-HAV in one- and two-dose immunization
schemes (74.3% vs. 97.7%) and in GMT values (123.9
vs. 40.2 mIU/ml) [17]. In the second study, 100% and
96.7% of participants who received a double and single
dose of inactivated vaccine against hepatitis A, respec-
tively, had protective levels of anti-HAV seven years af-
ter vaccination, but the GMT levels were higher among
those who received 2 doses of the vaccine (712.5 vs.
125.6 mIU/ml) [18].

Thus, data on the duration of anti-HAV persistence
in individual cohorts after a single administration of the
inactivated HAV vaccine against hepatitis A allowed
for the consideration of the possibility of applying such
a single-dose strategy in the implementation of mass
vaccination programs against hepatitis A.

Immunological efficacy of a single-dose
vaccination against hepatitis A in universal
immunization programs

Argentina was the first country in the world to
implement universal vaccination against hepatitis A us-
ing a single dose of the vaccine in 2005, after a nation-
wide outbreak in 2003—2004. Vaccination is carried out
among children aged 12 months and older, and since
2006, vaccination coverage has exceeded 90%, with the
average coverage rate across the country from 2006 to
2011 being 96.8% (77-100%). Only in 3 out of 24 prov-
inces during this period did coverage not exceed 90%
[19, 20]. After the campaign began, the Ministry of
Health of Argentina organized continuous and intensi-
fied monitoring for hepatitis A incidence and post-vac-
cination immunity levels [21]. Among children exam-
ined 4 years after a single immunization at 12 months
of age, a protective antibody level (10 mIU/ml
and above) was found in 93% of cases [20]. Based on
these results, in April 2012, the WHO Strategic Advi-
sory Group of Experts on Immunization concluded that
national immunization programs could consider includ-
ing single-dose immunization schedules using inacti-
vated vaccine against hepatitis A in their immunization
schedules as an acceptable alternative to the standard
two-dose regimen, while regional health authorities
should regularly monitor long-term immunological
protection with the single-dose vaccination schedule
[22]. In accordance with this recommendation, the
Ministry of Health of Argentina conducted a second
study in 2013 to assess the long-term prevalence of
protective antibodies among 1,088 children on average
7.7 years (6.3-9.2 years) after single-dose immuniza-
tion at 12 months of age. In 97.4% of the study partic-
ipants, the concentration of anti-HAV antibodies was
> 10 mIU/ml, and the GMT was 170.5 mIU/ml [23].
Currently, based on the experience in Argentina, there
is data on the maintenance of protective levels of an-
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ti-HAV antibodies for up to 12 years after a single im-
munization. The level of seroprotection after 12 years
was 93%, although these data were obtained from a
very small cohort of 27 children [24].

The data obtained in Brazil as a result of the im-
plementation of a child immunization program using
single dose of inactivated vaccine against hepatitis A,
initiated in 2014, also indicate the immunological ef-
fectiveness of this approach. Thus, 67 years after im-
munization, the level of seroprotection was 64.2% [25],
while the proportion of seropositive individuals in the
cohort examined 1 month after immunization was
93.6% [26].

Priority data on the duration of anti-HAV antibody
persistence after a single immunization were obtained
in one of the regions of the Russian Federation — the
Republic of Tuva. Since 2012, in the Republic of Tuva,
where the incidence of hepatitis A during the pre-vacci-
nation period exceeded the national average by 10-15
times, a universal single vaccination against hepatitis
A for children aged 3 years and older has been con-
ducted. By the end of 2012, 65,097 children received
a single immunization, resulting in a coverage rate of
87.4% for children aged 3 to 8 years [9]. Since then,
vaccination against hepatitis A has been included in the
regional vaccination schedule of Tuva for children aged
3 years and older. The immunological efficacy of a sin-
gle immunization of children in Tuva was assessed in
5 independent cohorts, examined 1 month, 1, 5, 9 and
11 years after vaccination [9, 27]. The results obtained
in these studies are summarized in Fig. 1.

Protective concentrations of anti-HAV antibod-
ies (10 mIU/ml and above) were detected in 98.0% of
those examined 1 month after a single immunization,
in 93.5%, 91.1%, 99.4%, and 75.4% of children 1, 5,
9 and 11 years after a single immunization, respective-
ly [9, 27]. Differences in seroprotection rates between
cohorts examined 1, 5 and 9 years after vaccination
were not statistically significant, although the observed
decrease in the frequency of detecting protective lev-
els of anti-HAV antibodies was statistically significant

compared to the cohort examined 1 month after vac-
cination. In the cohort examined 11 years after a sin-
gle-dose immunization, the decrease in the frequency
of detecting protective antibody levels was statistically
significant compared to previous years. The values of
anti-HAV GMT were also similar in cohorts examined
at 1, 5 and 9 years (449.6, 577.3, and 1446.3 mIU/ml,
respectively; p > 0.05), but a significant decrease was
noted in the cohort examined 11 years after vaccination
(282.6 mIU/ml; p < 0.05) [27].

Data on the duration of protective anti-HAV anti-
body levels after single-dose immunization within mass
vaccination programs are summarized in Table 1. Taken
together, these data suggest that humoral immunity to
HAV after a single-dose vaccination may decline more
rapidly compared to the standard two-dose vaccination
schedule, which provides seroprotection in over 90% of
vaccinated children for up to 15 years [2, 28]. However,
it should be noted that a decrease in humoral immunity
does not necessarily indicate a lack of potential protec-
tion against hepatitis A. A study of the HAV-specific
T-cell response in children under 12 years of age after
a single-dose vaccination demonstrated the presence of
CD4" and CD8" memory T-cells in 53.8% and 26.9% of
seronegative children, respectively [24]. Similarly, the
production of interferon-y in peripheral blood mononu-
clear cells stimulated by the VP1 antigen of HAV was
observed in 32.4% of seronegative children 6—7 years
after a single dose of the inactivated vaccine, indicating
the presence of cell-mediated immune memory [25].

Epidemiological effectiveness of single-dose
vaccination against hepatitis A in universal
immunization programs

The epidemiological effectiveness of universal
vaccination programs for children against HAV, im-
plemented using the standard two-dose immunization
schedule, assessed by the reduction in registered inci-
dence rates, number of hospitalizations, HAV-associat-
ed mortality, and the number of HAV-positive environ-
mental samples, is well-known and documented in all
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@10-6000 mIU/ml

100%
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Fig. 1. The proportion of children with different concentrations of anti-HAV antibodies after a single-dose vaccination against
hepatitis A in the Republic of Tuva [27].
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Table 1. Persistence of protective levels of antibodies to HAV after a single dose of inactivated vaccine during mass
immunization of children
Country/Region Maximum dura;gjar} Sof surveillance, Proiaec:/rglc;no?fa i:t(ij-ingt‘/a; ;\;}ighdgg’tfztive Reference
Argentina 4 years 93.0 [20]
7,7 years 97.4 [23]
12 years 93.0 [24]
Brazil 7 years 64.2 [25]
Russian Federation 5 years 91.1 [9]
(Tuva Republic) 9 years 994 [27]
11 years 75.4 [27]

countries that have implemented such programs [2, 4].
Data on the epidemiological effectiveness of vaccina-
tion programs against HAV using single-dose immuni-
zation are presented in Table 2.

In Argentina, which introduced single-dose vac-
cination in 2005, the incidence of HAV decreased by
> 88.0%, from 66.5 (in 2000-2002) to 7.9 (in 2006—
2011) cases per 100,000 population, with an average
vaccination coverage of 96.8% in 2006-2011. More-
over, from 2007 to 2022, no cases of fulminant hep-
atitis or liver transplantation associated with HAV
were recorded, despite HAV being the main cause of
fulminant hepatitis and liver transplantation in chil-
dren during the pre-vaccination period [29]. In Brazil,
where universal vaccination of children with a sin-
gle dose of the hepatitis A vaccine was implemented
in 2014, vaccination coverage varied from 60.1% to
97.1% in 2014-2017. The recorded annual incidence
rates of hepatitis A decreased from 3.02-3.48 cases
per 100,000 people in 2010-2013 to 0.47—1.46 cases
per 100,000 population in 2015-2017. From 2014 to
2016, the overall reduction in hepatitis A cases in Bra-
zil was 85.5%. The most significant decrease in the
incidence of hepatitis A was observed among children
under 14 years of age, but a decrease was also ob-
served in other age groups [8].

In the Republic of Korea, single-dose immuniza-
tion against hepatitis A was implemented for military

personnel starting in 2013. To evaluate the effectiveness
of this vaccination program, the incidence of hepatitis
A among vaccinated and unvaccinated military person-
nel during the implementation period of the vaccina-
tion, from 2013 to 2016, was analyzed. Among vacci-
nated military personnel, the incidence was 3 cases per
603,550 people per year, while among unvaccinated
personnel, it was 21 cases per 1,020,450 people per
year (which corresponds to 0.5 versus 2.06 per 100,000
population). Thus, the effectiveness of single-dose im-
munization against HAV was 75.85% [7].

The incidence of hepatitis A in Tuva during the
pre-vaccination period (2001-2012) was the highest
in Russia, with the majority of cases being registered
among children and adolescents under 18 years old. In
this group, peak incidence rates reached 450860 cases
per 100,000 population (Fig. 2). After the introduction
of single-dose immunization for children in 2012, the
incidence sharply decreased to 7.5 cases per 100,000
people among children and adolescents under 18 years
old and to 3.2 cases per 100,000 people in the general
population one year after the start of the vaccination
program. Since 2016, no cases of hepatitis A have been
registered in the region, not only among vaccinated
children but also among unvaccinated adults.

It should be noted that from 2013 to 2023, against
the background of practically nonexistent incidence of
hepatitis A in Tuva, neighboring regions recorded sig-

Table 2. Epidemiological effectiveness of vaccination programs using a single dose of inactivated vaccine against hepatitis A

Year of implementation | Country /Region | Groups under vaccination Efficiency Reference
. Reduction in incidence by 88% from 2006 to
2005 Argentina Chlldrerz)fza126months 2011; disappearance of cases of fulminant [29]
9 hepatitis A
Russian Reduction in incidence in 2013 by an average
. o o :
2012 Federation Ch||dre? = 3 years of:6.7 % arfwd by St)6.9cf) amongfirlllldg_an. The [9, 27]
(Tuva Republic) of age absence of registered cases of the disease
since 2016
Republic . Reduction in incidence by 75.9%
2013 of Korea Military personnel after 1.5-2.0 years of implementation 7]
Children 15-24 months The reduction in incidence during 2014-2016
2014 Brazil of age was on average by 85.5%, and by 96.8% among [8]

children.
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Fig. 2. The incidence of hepatitis A in the Republic of Tuva and the national average for 2001—2023 among the general
population (a), children aged 0—14 (b) and 0-17 years (c) [27].

nificant incidence rates of hepatitis A, which confirms
that the decrease in incidence in Tuva is not a result
of reduced HAV circulation throughout the Siberian
Federal District. Thus, in 2013-2023, the incidence of
hepatitis A ranged from 0.1 to 6.48 per 100,000 popula-
tion in the Republic of Buryatia, from 0.19 to 34.55 in
the Republic of Khakassia, from 0.04 to 9.83 in the Ir-
kutsk region, and from 0.0 to 34.93 in the Krasnoyarsk

Krai [27]. Moreover, the high annual incidence rates of
enterovirus infections and shigellosis recorded in Tuva
from 2013 to 2023 indicate the persistence of sanitary
unsafety in the region [27]. These data indicate that the
decrease in the hepatitis A incidence observed in Tuva
from 2013 to 2023 was not related to improvements in
sanitary conditions, but was a result of the vaccination
prevention program.
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The frequency of detecting HAV RNA in environ-
mental samples (wastewater, open water bodies) is an
important indicator reflecting the intensity of virus cir-
culation and, therefore, represents a crucial criterion for
the epidemiological effectiveness of HAV vaccination.
It is expected that a significant reduction in the number
of symptomatic hepatitis A infections will be accompa-
nied by a decrease in the detection rates of hepatitis A in
wastewater. However, the monitoring of HAV RNA in
wastewater and various open water bodies in Tuva, con-
ducted in 2021-2023, confirmed the continued presence
of the virus in the environment [27]. Moreover, phyloge-
netic analysis confirmed that the sequences of the virus
isolated from water samples in Tuva in 2021 and 2022
belonged to a group of genetic variants that were isolated
from patients in this region in 2008 (pre-vaccination pe-
riod), suggesting the stable circulation of this particular
variant of the virus. However, in 2023, another variant
of HAV, closely related to sequences isolated in various
regions of Russia from 2019 to 2023, including the Ir-
kutsk region bordering Tuva, was detected in wastewa-
ter and environmental samples [27]. This finding con-
firms the presence of a new strain in Tuva.

Based on the presented data, it cannot be defini-
tively stated that the single vaccination strategy led to
a decrease in the frequency of detecting HAV RNA in
wastewater samples in Tuva, as such monitoring had
not been conducted in the region before. However, in
20022004, wastewater samples in Tuva were test-
ed for the HAV antigen, resulting in a positive rate of
12.5-63.3% [30]. Considering that the average propor-
tion of samples positive for HAV RNA in 2021-2023
was below 2.5%, it can be assumed that vaccination has
indeed led to a significant reduction in virus shedding
in the region.

During the monitoring of HAV RNA in environ-
mental objects in Argentina, conducted in 2009-2010
and 2017-2022, a constant presence of HAV RNA in
wastewater was also detected [31, 32]. However, unlike
Tuva, the detection of HAV RNA in wastewater sam-
ples in Argentina correlates with cases of acute hepa-
titis A [33].

A possible explanation for the continued shedding
of the virus in Tuva and its detection in environmental
samples and wastewater, despite the absence of report-
ed cases of acute hepatitis A, may be related to the age
of the vaccinated children. It is evident that the detec-
tion of the virus in the absence of registered cases of the
disease is most likely indicative of the presence of an
asymptomatic infection, as HAV infection in children
under 5 years old most often occurs asymptomatically
[23]. In most countries that have implemented universal
vaccination against hepatitis A, immunization of chil-
dren is carried out at the age of 12 months and older
[2]. However, in Tuva, a single-dose vaccination for
children aged 3 years and older has been implemented,
primarily in order to be able to use a domestic vaccine
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against hepatitis A, licensed for children aged 3 years
and older. Thus, children under 3 years of age are not
immunized and remain susceptible to HAV.

The most likely hypothesis explaining the per-
sistence of HAV circulation in the absence of symp-
tomatic cases is the transmission of the virus among
children under 3 years of age. Confirmation of the hid-
den circulation of HAV in Tuva is also evidenced by
the increasing proportion over time of individuals with
high (above 6000 mIU/ml) concentrations of anti-HAV
antibodies [27], which indicates the boosting of the
post-vaccination humoral response upon encountering
the virus.

The accumulated experience to date of using sin-
gle immunization in the implementation of hepatitis A
vaccination programs has demonstrated the high epi-
demiological effectiveness of this approach and the
preservation of immunological effectiveness for at least
a decade. At the same time, those who received a sin-
gle dose of inactivated vaccine against hepatitis A in
childhood may require revaccination in adulthood, con-
sidering the lack of actual data or mathematical mod-
eling results on the preservation of humoral immunity
for decades after such a vaccination scheme. Moreover,
although it is believed that the standard two-dose im-
munization provides immunity to HAV that lasts for
decades or even a lifetime, rare cases of infection in
at-risk adults who were vaccinated in childhood have
been described. In such patients, the presence of low
levels of post-vaccination antibodies did not protect
against infection with a high dose of the virus, but it did
provoke the selection of viral genetic variants carrying
changes in immunogenic epitopes, indicating immune
evasion [35]. These cases, rare and atypical for hepatitis
A, nevertheless suggest that the combination of waning
post-vaccination immunity and a high dose of the virus
may lead to an outbreak of hepatitis A infection and the
emergence of mutant virus variants. In this regard, the
consequences of the accumulation of individuals with
low levels of anti-HAV antibodies in the population as
a result of single-dose immunization during childhood
are not entirely clear. Nevertheless, these potential risks
do not outweigh the obvious advantages of mass vac-
cination programs against hepatitis A with single-dose
immunization: the ability to quickly control the inci-
dence of hepatitis A, as well as the economic and logis-
tical efficiency of such an approach.

Conclusion

Mass vaccination programs against hepatitis A,
based on the standard two-dose immunization sched-
ule, have long proven their effectiveness, the ability to
induce long-lasting immunity lasting at least 15 years,
and have led to the control of hepatitis A in many coun-
tries. Significantly less data is available on the immuno-
logical and epidemiological effectiveness of universal
vaccination programs against hepatitis A using a single
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dose of inactivated vaccine. Data from recent years, ob-
tained in various regions of the world, including Russia,
confirm the effectiveness of such a vaccination strategy
against hepatitis A both in terms of the immunologi-
cal response and in terms of its impact on the levels of
reported morbidity. However, to assess the duration of
protection and the need for revaccination at a later stage
in life, further studies on the long-term effectiveness of
vaccination strategies with single-dose immunization,

as

well as continuous surveillance of hepatitis A, are

necessary.
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