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MONITORING OF THE INCIDENCE OF VIRAL HEPATITIS AAMONG THE
POPULATION OF RIVNE AND LVIV REGIONS OF UKRAINE IN 2014-2023

Abstract. The article is devoted to the study of the problem of the spread of viral hepatitis A (HA). The incidence of
hepatitis A in the Rivne and Lviv regions of Ukraine for 2014-2023 was analyzed.

Topicality. The article highlights the incidence of HA before the full-scale invasion of Ukraine by the Russian
Federation and during the period of full-scale military aggression.

The aim of the study is to analyze the incidence and study the peculiarities of the spread of viral HA among the
population of Rivne and Lviv regions of Ukraine during 2014—2023.

Materials and methods. A retrospective epidemiological analysis of the incidence of HA in the population of Rivne and Lviv
regions of Ukraine for 2014— 2023 was conducted according to statistical reporting (form No. 40-health. "Report on the work of
the sanitary and epidemiological station”, Ne 1 and No. 2 "Report on certain infections and parasitic diseases"” (monthly, annual).

Results of the study. Iz has been established that during the period of the full-scale invasion of Ukraine by the Russian
Federation in 2022-2023, a 1.4-fold increase in the incidence of HA Lviv region and an increase in the risk of morbidity
in Rivne region. Among the population of both regions the period 2017-2023, the most vulnerable to HA was the age
group of persons of working age 25—49 years: in Rivne region, the percentage of such patients was 40.48% (85 people)
of the total number of cases, in Lviv region — 46.21% (140 people), children under 14 years of age in the structure of HA
incidence were 20.0% and 20.46%, respectively (42 and 62 people).

Conclusions. It has been established that during the period of full-scale Russian military aggression on the territory
of Ukraine in 2022—2023, there was a 1.4-fold increase in the incidence of HA the Lviv region and an increase in the risk
of HA in the Rivne region, which requires strengthening of epidemiological surveillance of this infection and requires
mobilization of all actions of health care workers and communities in the prevention of HA, as well as increased efforts
of politicians to speed up the political solution to end Russian military aggression in Ukraine.

Key words: viral hepatitis A, morbidity, prevention of hepatitis.

Xoponxescbka 1.C., FOxumuyk FO.M. MoHITOpHHI 3aXBOPIOBAHOCTI BipyCHUM renaTuToM A cepen

HaceseHHs1 PiBHeHCBKOI Ta JIBBiBCBKOI 00sacTeil Ykpainu 3a 2014-2023 poku

Anomauin. Cmamms npucesiuena uguenHio npoonemu nowupenns gipycrozo eenamumy A (I'A). Ilpoananizosano
nokasHuxu saxeoprosanocmi cenamumom A 6 Pisnencokitt ma Jlvsiecwkiti oonacmsix Yxpainu 3a 2014-2023 poxu.

Axmyanwvnicme. Y cmammi euceimieno cman 3axeopiosanocmi IA 00 nosnomacuimadbrnozo eémopenenns P® ua
mepumopiio Yxpainu i ¢ nepioo nosnomacumabHoi 8ilicbKogoi acpecii.

Mema pooomu — npoananizysamu 3axe0pl06AHICMbG Ma UEHUMI 0COONUBOCTI nowupents sipycrhoeo 1A cepeod nace-
nenusi Pisnencoxoi ma Jlveisecovroi oonacmeu Yrpainu npomscom 2014—2023 poxis.

Mamepianu ma memoou. Ilposedenutl pempocnexmusnull enioemiono2ivnuil ananiz 3axeoprosanocmi I'A nacenen-
Hsi Pisnencokoi ma Jlvsiscokoi obnacmeit Yrpainu 3a 2014—-2023 poku 3a danumu cmamucmuynoi 36imnocmi (popma
No 40-300p. «36im npo pobomy canimapro-enioemionociynoi cmanyii», Ne 1 ma No2 «3eim npo okpemi ingexyii ma
napasumapHi 3axe0pr06aHuay (Micauna, piuna).

Pesynomamu docniorncennsn. Becmanosneno, wo 6 nepioo nognomacuimabro2o eémopenents P@ na mepumopirno Yipa-
inu 6 2022-2023 poxax giomiuanocs spocmarus 3axeoprogarocmi I'A y Jlveiscokiu oonacmi 6 1,4 pazu ma nioguuyenms
pusuxy 3axeoprogarnocmi y Pisnencwoxitl oonacmi. Ceped nacenenus obox oonacmeiti 3a nepiood 2017-2023 poxu naubinvuu
ypaznusor wooo I'A 6yna eikosa epyna ocib npayezoamnozo 8ixy 25—49 poxkie: y PignencobKiil obnacmi 8i0COMOK maxkux
xeopux ckaaoas 40,48% (85 ocib) 6i0 3azanvnoi kinekocmi saxeopinux, y Jlvsiecwkii oonacmi — 46,21% (140 ocib), oimu
0o 14 poxie 6 cmpykmypi 3axeoprosanocmi I A ckradanu 20,0% ma 20,46% eionogiono (42 ma 62 ocio).

Bucnoexu. Bcmanosneno, wo 6 nepiod nognomacumadbHoi pociticbkol 6iticbkogoi azpecii na mepumopito Yrpaiuu 6
2022-2023 poxax siomiuanoce 3pocmanns 3axeoprosarocmi I'A y Jlvgiecokitl obnacmi 6 1,4 pazu ma niosuuyenHs pusuxy
3axeopiosanocmi I'A y Pignencwkitl obnacmi, wjo nompedye nocuients enioemionociunoco nazaody 3a yicio ingexyicio i
suMazae Mooinizayii 6cix Oil MEOUUHUX NPAYIGHUKIE I epomad 6 npoghinakmuyi I’A, a maxosic Hapowyy8anHs 3yCuib NOJi-
MUKIG OJis CKOPIUWO020 NOAIMUYHO20 BUPIULEHHS NPUNUHEHHS POCIICHKOL 8ilicbK08oi azpecii 8 YKpaiHi.

Knrouoei cnosa: sipycnuii cenamum A, 3axeoproganicme, npoginaxmuka cenamumy A.
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Introduction. Hepatitis A (HA) is an acute infec-
tious disease with liver damage caused by the Hepa-
titis A virus (HAV). The disease is closely associated
with the consumption of poor-quality drinking water
or food, unsatisfactory sanitary conditions of living
and staying, and poor personal hygiene. The disease
can occur among adolescents and adults from high-
risk groups, such as people who inject drugs, men
who have sex with men, and people who visit areas
with high endemicity without prior immunization.
A report on the World Health Organization (WHO)
website dated February 12, 2025 states that HA is
spread mainly when an uninfected and unvaccinated
person consumes food or water contaminated with
the feces of an infected person. Unlike hepatitis B
and C, HA does not cause chronic liver disease, but it
can cause mild to severe symptoms and rarely fulmi-
nant hepatitis (acute liver failure), which can be fatal.
According to WHO estimates, in 2016, 7 134 people
died of hepatitis A worldwide, accounting for 0.5%
of deaths due to viral hepatitis [1; 2; 3].

HA remains an urgent medical and social public
health problem in Ukraine. The risk of the spread of
HA is increasing due to the full-scale Russian aggres-
sion against our country on February 24, 2022. Today
in Ukraine, due to the full-scale Russian aggression,
hospitals are destroyed, water supply and sewerage net-
works are damaged, polluting the environment, in many
regions there is no clean drinking water and electricity,
a large number of internally displaced persons living in
difficult sanitary and living conditions [4; 5].

The purpose of the study is to study and analyze
the incidence of HA in the population of Rivne and
Lviv regions of Ukraine in 2014-2023.

To achieve this goal, the following tasks need to
be accomplished:

— to analyze the incidence of HA in the population
of Rivne and Lviv regions of Ukraine,

— to assess the age structure, morbidity dynam-
ics and completeness of laboratory examination of
patients and contact persons with HA;

— To analyze the rates of vaccination against HA
in Rivne and Lviv regions for 2014-2023.

The object of the study is the infectious morbid-
ity of HA among the population of Rivne and Lviv
regions of Ukraine.

The subject of the study is the structure and
indicators of infectious morbidity of HA, the status
of vaccination against HA among the population of
Rivne and Lviv regions of Ukraine in 2014-2023.

Materials and methods. The study used ana-
lytical techniques of the epidemiological method,
descriptive, statistical and graphical methods. A ret-
rospective epidemiological analysis of the incidence

of HA in the population of Rivne and Lviv regions
of Ukraine for 2014-2023 was carried out according
to statistical reporting (form No. 40-health. "Report
on the work of the sanitary and epidemiological sta-
tion", Nel and Ne2 "Report on certain infections and
parasitic diseases" (monthly, annual) of the Rivne
Regional Center for Disease Control and Preven-
tion of the Ministry of Health of Ukraine (Rivne
Regional Center for Disease Control and Prevention
of the Ministry of Health of Ukraine) and the Lviv
Regional Center for Disease Control and Prevention
of the Ministry of Health of Ukraine (Lviv Regional
Center Disease Control and Prevention of the Minis-
try of Health of Ukraine) [6—8].

Results of the study. Viral hepatitis (VH) is a
group of infectious diseases whose clinical picture is
mainly caused by liver damage. Hepatitis is caused
by hepatotropic viruses, among which the most stud-
ied to date are hepatitis A, B, C, D, E. Hepatitis A and
E viruses cause hepatitis, which belong to the group
of intestinal infections and have a fecal-oral mecha-
nism of transmission. Hepatitis B, C, D viruses cause
the development of parenteral hepatitis and have a
hemocontact mechanism of transmission; these hep-
atitis lead to 96% of all deaths associated with hepa-
titis [9—11].

HA is common worldwide, but in many developed
countries, thanks to the use of a highly effective vac-
cine, the incidence has been significantly reduced.
Patients with any form of acute infectious process
are the source of HA infection. The main mechanism
of transmission of the HA virus, fecal-oral, occurs
through water, food, unwashed hands and household
items contaminated with HA. Anyone who has not
been vaccinated or previously infected can become
infected with HA. Risk factors include: unsanitary
conditions, lack of clean and safe water, living with
an infected person, visiting areas with a high inci-
dence rate without prior immunization. The most
effective means of combating HA are improving san-
itary and hygienic environmental conditions, living
conditions, food and water safety, personal hygiene,
and vaccination against HA [12].

The hepatitis A virus (HAV) was discovered in
1973 by American scientists Feinstone S. M., Kapik-
ian A. Z., Purcell R. H. during the study of human
biomaterial using immunoelectron microscopy [13].
HAV contains a positive sense RNA chain and is
classified as a member of the genus Hepatovirus,
family Picornaviridae. HAV is relatively resistant to
high temperatures, acids, fat solvents, disinfectants,
and tolerates low temperatures. All of this contrib-
utes to the long-term preservation of the HAV in the
environment: it can survive for months in fresh and
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salt water; at room temperature, HAV survives for
several weeks; at 60 °C, it partially loses infectivity
in 412 hours, and completely in a few minutes at 85
°C. HAV is highly resistant to chlorine, which makes
it able to penetrate tap water through the barriers of
water treatment plants.

In most cases, the disease is asymptomatic, espe-
cially in children and young adults. Acute liver fail-
ure is rare among people with concomitant chronic
diseases [14].

The severity of the disease and mortality are higher
in older age groups. Infected children under the age of
6 usually do not experience any noticeable symptoms,
and only 10% of such patients develop jaundice.

Cases of HA do not clinically differ from other
types of acute viral hepatitis. The diagnosis is made
by detecting specific antibodies to HA (anti-HAV
IgM) in the blood. Additional tests include reverse
transcription polymerase chain reaction (RT-PCR) to
detect the HAV RNA.

The most effective methods of combating HA are
improving sanitary and hygienic living conditions,
food safety, clean and safe water, and vaccination
against HA.

HA remains an urgent public health problem in
Ukraine. The epidemic situation with HA is now
being exacerbated by Russia's full-scale invasion
of Ukraine, which began on February 24, 2022.
Destroyed hospitals, thousands of unburied bodies,
damaged water and sewerage networks that pollute
the environment, lack of clean drinking water and
electricity, and a large number of internally displaced
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persons living in difficult living conditions increase
the risk of spread of HA.

In the period before the full-scale Russian mili-
tary aggression on the territory of Ukraine, there
was a gradual decrease in the incidence of HA from
9.73 cases per 100 thousand people in 2014 to 0.95
in 2021 (10.2 times). In 2023, during the second year
of the war, the incidence of HA in Ukraine increased
by 3.76 times compared to 2022 and amounted to
2.56 (Fig. 1). The increase in the incidence of HA
occurred due to the Transcarpathian region, where
the intensity rate increased to 25.45, Vinnytsia
(24.63), Ivano-Frankivsk (4.0), Volyn (2.85) regions
and the city of Kyiv (2.54) (Fig. 2). In the structure of
the VH, the incidence of HA was 25.5% in 2019 and
4.9% in 2022, in 2023 this figure increased to 10.8%
(2.2 times) (Fig. 2) [15].

In Rivne and Lviv regions in 2023, the incidence
of HA was below the national average.

However, for the period 2014-2023 in Rivne
region during 2016-2017, the incidence of HA was
higher than the national average by 1.1 times (2016)
and 1.2 times (2017), but from 2017 to 2023, there
was a decrease in the incidence of HA (from 9.22 to
0.43, respectively (a decrease of 21 times) (Fig. 1).

In the Lviv region, during 2014-2023, the inci-
dence of HA was lower than the national average,
and since 2016, there has been a decrease in the inci-
dence of HA from 4.17 to 0.68 cases per 100 thou-
sand people in 2022 (a 6-fold decrease). In 2023,
the incidence of HA in the Lviv region increased
by 1.4 times compared to 2022 Fig. 1

2,56

1,12
0,95 170,96
w3

. 0,68

2019 2020 2021 2022 2023

Rivne region

Fig. 1. Incidence of HA in Rivne and Lviv regions of Ukraine for 2014-2023
(in intensive indicators — cases per 100 thousand people)
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Fig. 2. Hepatitis A incidence in 2023 in Ukraine, Vinnytsia, Zakarpattia, Ivano-Frankivsk,
Volyn regions and Kyiv city (in intensity rates per 100 thousand people)
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Fig. 3. Incidence of HA of the population of Ukraine of different age groups in intensive
indicators (per 100 thousand population) in 2023

In total, in 2023, 1 050 cases of HA were regis-
tered in Ukraine, including 1 case among children
under 1 year of age (intensity rate 0.369 per
100 thousand population); 27 cases among children aged
1-4 years (rate .08); 94 cases among children aged
5-9 years (4.23); 121 cases among children aged
10-14 years (5.19); 68 cases among children aged
15-17 years (5.53); 739 cases among adults (rate
2.19) (Fig. 3). The incidence of HA in children aged
15-17 years (5.19) was 2.5 times higher than in adults
(2.19), the incidence of HA in children aged 10-14
years was 2.4 times higher than in adults, and among
children aged 5-9 years it was 1.9 times higher
(Fig. 3). At the same time, in the age structure. the
adult population accounted for 70.4% of cases of
HA in the total number of patients; children aged
10-14 years — 11.5%; children aged 5-9 years —
8.94%; 15—17 years — 6.5%; 1-4 years — 2.57%; chil-
dren under 1 year — 0.09%.

In Rivne region, in the age structure of HA in
20172023, the largest number of patients was observed
in people aged 25-49 years — 40.48% (85 people),
in people aged 15-24 years this figure was 24.28%
(51 people), in children aged 0-14 years — 20.0%
(42 people) (Table 1). Among the patients, the contact
and household route of infection was noted, water and
food routes of infection were not established.

One of the important measures to prevent the
spread of HA is timely laboratory diagnosis. The
analysis of the dynamics of the incidence of HA
and the number of persons examined for diagnos-
tic and surveillance purposes in Rivne region in
2014-2023 showed that the ratio of the number of
laboratory tests performed to the number of regis-
tered cases of HA in some years differs, which is
due to the availability of diagnostic test systems
(Table 2, Fig. 4).
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Table 1
Age structure of the incidence of HA in Rivne region in 2017-2023
Age, 2017 2018 2019 2020 2021 2022 2023 25‘1’;"_12%’;3
years 1 (%) 1 (%) 1 (%) 1 (%) 1 (%) 1 (%) 1 (%) 1 (%)
0-14 | 24(22,43) 10 ! 3 (15,78) 2 ! ! 42
’ (20,83) (8,34) ’ (15,38) (16,66) (20,0) (20,0)
1524 17 12 8 7 4 2 1 51
(15,88) (25) (66,66) (36,85) (30,77) (33,34 (20,0) (24,28)
2549 50 18 3 5 6 2 1 85
(46,73) (37,5 (25) (26,32) (46,16) (33,34) (20,0) (40,48)
S0+ 16 8 - 4 1 1 2 32
(14,96) (16,67) - (21,05) (7,69) (16,66) (40,0) (15,24)
Table 2

Results of laboratory testing for serological markers of HA by ELISA in Rivne region
for diagnostic and epidemiological surveillance purposes in 2014-2023

s . . Examination for the purpose
Examination for diagnostic purposes . . . .
Years of epidemiological surveillance
Number of people Of these, with Of these, with
P Number of people surveyed .
surveyed a positive result a positive result
2014 42 20 145 -
2015 1 1 82 8
2016 97 89 294 12
2017 106 106 200 12
2018 48 48 74 9
2019 286 12 133 0
2020 118 19 27 -
2021 148 13 6 -
2022 18 6 11
2023 6 3 23 2
419

450 391

400

350

300

250

187

200

150

100

s0 26 12
0 o = > >y

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

—e—number of patients whith hepatitis A

—e—total number of people tested for anti-HAV Ig M

Fig. 4. Dynamics of morbidity and data of laboratory examination for markers
of HA by ELISA in Rivne region for diagnostic and epidemiological surveillance purposes
for 2014-2023 (in absolute numbers)

In 20192023, 128 samples of environmental objects ~ ELISA, and no positive samples were found. In 2022 and
(food, drinking water, swimming pool water, open water) 2023, such studies were not conducted due to the lack of
were tested in Rivne region to detect the HA antigen by ~ appropriate test systems (Fig. 5).
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Fig. 5. Examination of environmental samples for the detection of HA virus antigens
by ELISA in Rivne region in 2019-2023 (in absolute numbers)

Table 3
Age structure of the incidence of HA in the Lviv region in 2017-2023
Total
izg‘(re,s 2017 2018 2019 2020 2021 2022 2023 for 2017 2023
y n (%0) n (%) n (%0) n (%) n (%) n (%) n (%) n (%)
0_14 11 22 8 7 5 3 6 62
(12,5) (22,22) (15,68) (21,21) (31,25) (17,65) (25) (20,46)
25 14 13 12 3 1 71
15-24 (28,4) (25,93) (25,49) (36,37) 3 (18,75) (17,65) 4,17) (23,43)
43 33 27 9 7 11 140
2549 (48,87) (42,59) (52,95) (27,27) (43,75) 10(58,82) (45,83) (46,21)
50+ 9 5 3 5 1 1 6 30
(10,23) (9,26) (5,88) (15,15) (6,25) (5,88) (25) (9,9)
Table 4
Results of testing for HA by ELISA in the Lviv region for diagnostic
and epidemiological surveillance purposes in 20142023
Examination for diagnostic purposes Exafmna.tlon for the pu.rp ose
Years of epidemiological surveillance
Number of people Of these, with Number Of these, with
surveyed a positive result of people surveyed a positive result
2014 1 1 520 24
2015 512 30 10577 90
2016 183 42 2070 10
2017 39 29 720 -
2018 135 15 4786 40
2019 18 17 126 -
2020 33 33 524 -
2021 3 - 264 -
2022 85 17 51 -
2023 138 24 62 -

In the Lviv region, in the age structure of HA
in 2017-2023, the largest number of patients was
observed in persons aged 25-49 years — 46.21%
(140 people), in persons aged 15-24 years this
figure was 23.43% (71 people), in children aged
0-14 years — 20.46% (62 people) (Table 3). Among
the patients during this period, the contact and house-
hold route of infection was noted, water and food
routes of infection were not established.

Analyzing the dynamics of the incidence of
HA and the number of laboratory tests (for diag-
nostic and epidemiological purposes) in the Lviv
region in 2014-2023, it was found that the ratio
of the number of laboratory tests to the number
of registered cases of HA in some years differs
(1:142.2 in 2015 and 1:2.82 in 2019), which is
due to the availability of diagnostic test systems
(Table 4, Fig. 6)
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Fig. 6. Dynamics of morbidity and laboratory testing for HA by ELISA
in the Lviv region for diagnostic and epidemiological surveillance purposes
in 2014-2023 (in absolute numbers)
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Fig. 7. Examination of environmental samples for the detection of antigens
by ELISA in the Lviv region in 2019-2023
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Fig. 8. Data on vaccinations against HA in Lviv region for 2019-2023
(in absolute numbers)

During the 2019-2023 epidemiological monitor-
ing for HA in Lviv region, 390 samples from environ-
mental objects (food, drinking water, pool water, open
water) were tested by laboratory to detect the HA anti-
gen by ELISA, and no positive samples were found. In
2022 and 2023, such studies were not conducted due
to the lack of appropriate test systems (Fig. 7).

One of the effective measures that can prevent HA
infection is vaccination of people at risk. In the Lviv

region, vaccination against HA is carried out among
children with the Twinrix and Havrix 720 vaccines, and
among adults with the Havrix 1 440 vaccine. In 2023,
there was a 6.1-fold increase in the total number of people
vaccinated against HA compared to 2019, including in
the age group of children 1 year and older — by 8.68 times
and among the adult population — by 2.3 times (Fig. 8).
In Rivne region, there were significantly fewer
vaccinations against HA during this period.
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Thus, the incidence of HA in Rivne and Lviv regions
remains an urgent public health problem that requires
constant attention from specialized professionals. In the
context of Russian military aggression, the risk of an
increase in the incidence of HA remains high.

Conclusions. It has been established that the full-
scale Russian military aggression against Ukraine,
which began on February 24, 2022, has led to an
increase in the risk of hepatitis A infection in Rivne
and Lviv regions of Ukraine. In 2023, the incidence
of hepatitis A in Lviv region increased by 1.4 times
compared to 2022.

It was found that the most vulnerable age group
among patients with HA were persons of working
age 25-49 years, in Rivne region the percentage
of these patients was 40.48% (85 people), and in

Lviv region — 46.21% (140 people). Children aged
0-14 years in the structure of the incidence of
HA were 20.0% (42 people) in Rivne region, and
20.46% (62 people) in Lviv region.

It was determined that in 2023 in Lviv region there
was a 6.1-fold increase in the total number of people
vaccinated against HA compared to 2019, including in
the age group of children 1 year and older — by 8.68
times and among the adult population — by 2.3 times.

In order to prevent HA, it is necessary to
strengthen epidemiological surveillance of this infec-
tion. The most effective methods of combating HA in
Ukraine today are stopping full-scale Russian mili-
tary aggression, improving sanitary and hygienic liv-
ing conditions, food safety, clean and safe water, and
vaccination against HA.
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