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Objective. To identify the current features of the epizootiological and epidemiological situation of Crimean
hemorrhagic fever (hereinafter referred to as CHF) in the Rostov region to improve the strategy of preventive
(anti-epidemic) measures.

Materials and methods. The data from the Reference Center for monitoring the causative agent of CHF of
the Federal Medical Institution Stavropol Anti-Plague Institute of Rospotrebnadzor and the Office of Rospo-
trebnadzor in the Rostov region are used in the work. Methods of epidemiological analysis, laboratory diag-
nostics, statistical methods were applied.

Results. The data on the epizootic activity of natural foci of CHF in the Rostov region in recent years were
obtained, the features of the natural foci formation were analyzed, the main sources and carriers of the infec-
tious agent were determined, and the epidemiological profile of the epidemic process of CHF in the Rostov
region was compiled. A conditional classification of municipal divisions of the Rostov region (cities and dis-
tricts) according to the degree of epidemic activity has been developed and proposed.

Conclusions. As a result of the studies, the main current features of epizootic and epidemic processes of
CHF in the Rostov region were identified, considering them an additional complex of preventive (anti-
epidemic) measures aimed at preventing the population morbidity with CHF was proposed. It was deter-
mined that 40 administrative territories out of a total 55 of the region were involved in the epidemic process,
the expansion of the endemic area (nozoareal) of the natural focus was proved.

Keywords. Crimean hemorrhagic fever, epidemic process, epizootiological monitoring, natural foci, Rostov region.

Ilesp. BbIIBUTH COBPEMEHHBIE OCOOEHHOCTH 3MU300TONOTO-3MUAEMUONOTHYECKON CUTYalnK IO KpBIMCKOI
reMopparu4eckoit mxopagke (ganee — KIUI) B PocToBckoy 061aCTH I COBEPIICHCTBOBAHMUSA TAKTUKU IIPO-
(PUIAKTUYECKUX (TIPOTUBOINUIEMUYECKUX ) MEPOTIPUATUIL

Marepnansl 1 MeTOABI. Mcronb30Banbl JaHHbIE PKY3 «CTaBpONONbCKUil MPOTUBOYYMHBIN HHCTUTYT> PO-
CIIOTPEOHA30PA — peEPEeHC-IIEHTPa IO MOHUTOPHHTY 34 BosoyauTeneM KIJI n Yopasnenus PocriorpetHa-
A30pa 1o Pocrosckoit 06macTy. [IpMMEHEHb METO/BI SMUAEMUOIOTMYECKOTO aHAIN3Y, JAOOPATOPHOMH /1a-
THOCTUKH, CTATUCTUYCCKUE METOMBL

Pesynprarhl. [101y4eHbl JaHHBIE 00 SMU300TUYECKON AKTUBHOCTU NIPUPOAHBIX 0uaroB KIJI B PocToBCKOM
00J1aCTH 32 TIOC/IEZIHUE TOAibL, IIPOAHAIUZUPOBAHB! OCOOEHHOCTH (POPMUPOBAHUA IPUPOAHBIX 0YaIOB, YCTA-
HOBJICHBI OCHOBHBIC HCTOUHUKH Y NIEPEHOCYUKU BO3OYAUTEIA HH()EKLIUH, COCTABIECHA MUAEMAOIOTUYECKAS
XAPAKTEPUCTUKA 3nuaemuueckoro mporecca KIJI B Pocrosckoil obmacty. PaspaboraHa U mpepoKeHa
YCJIOBHAS KJIACCU(DUKALMA MYHUIUIAIBHBIX 00pa3oBaHuil POCTOBCKOK 001acTi (TOPOZOB U PAOHOB) 110
CTETIEHH 3MUAEMUYECKON AKTUBHOCTHL.

BeiBopbl. B pesyiabraTe MPOBEACHHBIX UCCAENOBAHUN BBIABICHBI OCHOBHBIE COBPEMEHHBIE OCOOCHHOCTH
3MU300TUYECKOTO U SMUEMUYECKOTO IpoLeccoB py KIJI B POCTOBCKOH 06/1ACTH, € Y4ETOM KOTOPBIX NPEA-
JIOKEH JJONOJIHUTEIBHBII KOMIUIEKC IPO(PUIAKTIYECKUX (IIPOTUBOSMUAECMUYECKIX) MEPONIPUATHN, HAPAB-
JICHHBIX HA IpEAynpexaecHue 3a00nesaeMocTu Hacenenua KIJL YCTAHOBIEHO, YTO B 3MUAEMUYECKHUI IPO-
1iecc BoBiedeHsl 40 aIMUHUCTPATUBHBIX TEPPUTOPUI OOTACTH U3 OONIETO KOMMIECTBA — 55, IOKA3aHO Pac-
IMPEHUE HO30APEATA NPUPOAHOIO OYara.

Kirouessie c10Ba. KpbIMCKAsA reMOPPArHYECKAsd TUXOPAIKA, STUAEMUYECKUN IPOLIECC, SMU300TOIOINYE-
CKUYI MOHUTOPHUHT, IPUPOJHBIE OYArd, POCTOBCKAS 06/1ACTD.

Yepuaa A.C. — crapumii npenogasatens kadeaps anuaemuonorud, ORCID: 0000-0003-0807-7910; Bonomka AA. — accu-
crent kadenpst amuaemuonorii, ORCID: 0000-0003-0094-6368; CamcoHosa JIA. — maGOPAHT Kadepbl AMHIEMUONOTUH].
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INTRODUCTION

Epidemiological situation with tick-borne
transmissible infections remains tense in the
south of European Russia [1]. Crimean hemor-
rhagic fever, a particularly dangerous natural
focal arboviral infection, poses a serious threat
among this group of infections. The main carri-
er of the pathogen is the Hyalomma margina-
tum tick [2; 3]. Between 1999 and 2017, epi-
demic outbreaks of CHF were recorded in two
federal districts of Russia — Southern and North
Caucasus — in 9 out of 15 constituent entities
[4]. In addition to the annual detection of mul-
tiple cases of the disease, there is a pronounced
trend toward the northward shift and expan-
sion of the pathogen's range, which creates a
risk of the Crimean-Congo hemorrhagic fever
(CCHF) virus spreading beyond the southern
regions of the country [ 5].

Currently, the issue of improving CHF
prevention measures among the population
of the Rostov Region (hereinafter referred to
as RR) is highly relevant, given that CHF
ranks first in terms of prevalence and epi-
demiological risk to humans among the nat-
ural focal infectious diseases. This is con-
firmed by the presence of animal donors and
carriers of the infection, which enable the
circulation of the CCHF pathogen, as evi-
denced by the results of published laboratory
studies [6].

CHF has been recorded in Russia since
1944, when the disease was first described by
M.P. Chumakov in Crimea [7; 8]. The first cases
of CHF in humans in the Russian Federation
were recorded in 1963, and in subsequent years,
the incidence of CHF was recorded both spo-
radically and in the form of outbreaks.

Currently, taking into account the varying
intensity of the epidemic process and the spe-
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cifics of organizing epidemiological surveillance
for CHF, data from epizootological monitoring
and epidemiological analysis in areas of natural
foci are of particular importance for improving
the complex of preventive and anti-epidemic
measures. Such studies are important for re-
gions where cases of CHF are registered annual-
ly among the population [9, 10].

The aim of the study is to identify current
features of the epizootic and epidemiological
situation regarding Crimean hemorrhagic fever
in the Rostov region in order to improve pre-
ventive (anti-epidemic) measures.

MATERIALS AND METHODS

Materials from the reports “On the state of
sanitary and epidemiological well-being of the
population of the Rostov Region for 2014-
2023” were used, data from the reference center
for monitoring the CHF pathogen — Federal
State Budgetary Institution “Stavropol Anti-
Plague Institute” of Rospotrebnadzor, published
in open sources [1-4].

In order to assess the intensity, dynamics,
and structure of the CHF epidemic process,
methods of operational and retrospective epi-
demiological analysis were used. To characterize
the etiological agents, published results of la-
boratory diagnostic methods were used: sero-
logical, molecular genetic analysis (polymerase
chain reaction — PCR), enzyme-linked immuno-
sorbent assay (ELISA).

RESULTS AND DISCUSSION

An analysis of CHF incidence in the Rus-
sian Federation over a ten-year period from
2014 to 2023 revealed pronounced peaks with
the highest number of patients in 2015
(139 cases), 2016 (162 cases), 2019 (134 cases)
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(Fig. 1), while in 2022 and 2023, 59 cases (in-
cluding 6 fatalities) and 26 cases of CHF (in-
cluding 3 fatalities) were identified, respectively.
The highest number of cases was registered in
the Stavropol Territory (10 people) and the
Rostov Region ().
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Fig. 1. Registration of CHF cases in Russia
Jfrom 2014 to 2025

It was established that among CHF pa-
tients, the majority were citizens who were
temporarily unemployed (40 %), as well as
farmers with cattle on their farms, agricultural
workers, and shepherds, who accounted for
20 % each. People became infected while per-
forming agricultural work or being in natural
biotopes. Transmissible mechanism of CCHF
virus transmission prevailed in 80 % of cases:
through tick bites — 64 %, through contact
with ticks — 16 % [3].

An analysis of the dynamics of CHF inci-
dence among people in the Rostov Region for
the period 2014-2023 showed that the max-
imum number of cases was detected in 2015
(79 cases, an indicator of 1.8 per 100,000
population), as well as in 2016 (57 cases;
1.34), in 2014 (54 cases; 1.28), and in 2019
(48 cases; 1.14) (Fig. 2), with the minimum
number of cases in 2023 (6 cases, 0.14).
Atotal of 365 laboratory-confirmed cases
were registered during the period under re-
view, with a mortality rate of 4.4 % (16 cases).
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Peaks in CHF incidence were observed in
2015, 2019, and 2022, which were presumably
due to favorable weather conditions conducive
to the growth of tick populations.

The average annual rate of decline in CHF
incidence was —21.7 %.

]ﬂ N N =
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[y A AT

Fig. 2. Dynamics of CHF incidence in the Rostov
Region from 2014 to 2023.

When analyzing the distribution of mor-
bidity by district in the region for the specified
period (from 2014 to 2023), it should be noted
that 40 administrative territories of the region
out of a total of 55 were involved in the epi-
demic process, with the highest number of
cases registered in three districts in the east of
the region, including the Salsky District
(83 cases; 22.7 % of the total number of cases),
Zimovnikovsky District (33 cases; 9.0 %), and
Proletarsky District (27 cases; 7.4 %). In terms
of incidence, Zimovnikovsky District ranks
first (102.7 per 100,000 population), followed
by Remontnensky District (85.3) and Prole-
tarsky District (81,3).

An important contemporary feature of
the epizootic and epidemiological situation
with regard to CHF in the Rostov Region in
recent years (2014-2023) is the heterogeneity
of the natural focus territory in terms of the
degree of epizootic and, as a result, epidemic
activity, the presence of administrative territo-
ries with varying degrees of epidemic activity
of natural CHF foci, in particular, there are ter-
ritories where cases of CHF among the popula-
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tion were registered almost annually (Dubov-
sky, Zimovnikovsky, Orlovsky, Salsky districts,
etc.), and there are territories where single cas-
es have been reported or no cases have been
registered at all. Taking into account the num-
ber of years of CHF incidence registration
among the population, we propose a condi-
tional classification of municipalities (munici-
pal territories) according to the degree of epi-
demic activity of the natural focus for the con-
trol period of 10 years: Group I — territories
with a high level of epidemic activity (seven or
more years of CHF incidence registration) —
7 territories, Group II — territories with an av-
erage level of epidemic activity, where CHF
incidence was registered for four to six years -
15 territories, Group III — territories with a low
level of epidemic activity (up to three years) —
18 territories, of which four municipalities
(Azov, Kagalnitsky, Tatsinsky districts, and the
city of Zverevo) registered one case of the dis-
ease for the first time, which indicates the ex-
pansion of the CCHF virus nosoarea.

A separate group of territories has been
identified where CHF has not been registered
among the population over the past 10 years —
15 territories.

This classification makes it possible to
monitor the status and dynamics of epidemic
activity in natural foci and to organize the
focus and scope of anti-epidemic measures in
a timely manner.

An analysis of the average annual inci-
dence of CHF for the period 2014-2023
showed a spring-summer seasonal pattern, with
the maximum number of cases in June — 43.6 %
of the total number of cases, followed by May —
29.0 %, and July — 18.6 %. The seasonality index
was 11.4. Thus, the seasonal increase rate was
88.2 %, which is especially important for timely
action in natural foci of infection.
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The incidence of CHF was mainly registered
among the adult population, with the proportion
of people aged 50 years and older accounting for
485 % of the total number of patients. Single
cases of infection in children aged 0 to 14 years
were registered in 2015-2017.

In terms of professional composition,
244 % of CHF patients out of the total number
of cases are people whose professions are asso-
ciated with the likelihood of the implementa-
tion of the transmission mechanism of infection
(field workers, farmers, cattlemen, shepherds,
machine operators, general workers of agricul-
tural enterprises), as well as unemployed citi-
zens involved in agricultural work (35.6 %), and
pensioners (21.1 %) who have cattle and small
livestock on their farms.

The primary mechanism of infection in
CHF patients in the Rostov region was transmis-
sible, with transmission routes being inocula-
tion—via tick bites—in 62.4 % of cases, and con-
tamination—in 16.9 %, primarily through tick
removal from animals. The route of infection
was not determined in 10.4 % of cases, but an
undetected tick bite cannot be ruled out.

A characteristic feature of the clinical
course of CHF in the Rostov region was the
absence of hemorrhagic manifestations in
71.2 % of patients, with a predominantly
moderate course in 78.4 % of cases, and se-
vere disease in 18.6%. In one case, a co-
infection of COVID-19 and CHF was ob-
served, with a favorable outcome.

Biological specimens from patients were
sent to the Scientific and Methodological Center
for Monitoring the CHF Pathogen at the Stavro-
pol Anti-Plague Research Institute of Rospo-
trebnadzor. Whole-genome and fragment se-
quencing of CHF virus strains and RNA isolates
was performed using clinical specimens from
CHF patients in Moscow (an imported case
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from Georgia), Rostov region, Stavropol Territo-
ry, the Republic of Kalmykia, the Republic of
Dagestan, and the Astrakhan region. The stud-
ied RNA isolates, strains circulating in Russia in
2023, are assigned to genetic subgroups Va
(Stavropol — Rostov — Astrakhan), Vb (Volgo-
grad — Rostov — Stavropol) and Vc (Astrakhan-
2), genetic line "Europe-1" (V), characteristic of
the territory of the Southern and North Cauca-
sian Federal Districts of the Russian Federation,
which confirms the “local nature” of the origin
of the pathogens.

The Rostov region maintains a record of
individuals affected by tick attacks. In 2023, the
number of victims was 06,795, including
2,317 children (34.1 %). Therefore, educating
the public about the need to seek medical at-
tention early if exposed to ticks is a crucial pre-
ventative measure.

In reviewing the epizootological situa-
tion for CHF in the Rostov Region, it should
be noted that the circulation of the CCHF
pathogen in small mammal (SM) populations
and their vectors is monitored annually

2025 Volume XLII No. 3

throughout the region. SM abundance in for-
est-shrub habitats, open and closed meadow-
field habitats, and near-water habitats was
less than 5% of the total, with the pygmy
wood mouse, gray vole, and house mouse
predominating. Based on SM counts in hu-
man-built structures, the abundance was over
15 %, with the house mouse predominating in
the catches.

The number and species composition of
the tick population were monitored during the
tick season. Between 2014 and 2023, the num-
ber of administrative territories surveyed in-
creased from 30.6-36.4 % to 100% (table).

Thus, over the past five years (2019-2023),
epizootological monitoring was cartried out an-
nually to detect markers of the CCHF pathogen
in all 55 municipalities of the Rostov region,
followed by37.3 % (2022), indicating significant
tick infection with the CCHF pathogen. Positive
findings were detected in tick pools collected in
different years in 32—38 administrative districts,
which likely form the natural CHF focal zone in
the Rostov region.

Data on the results of the study of H. marginatum ticks
caught in natural foci in the Rostov region for the period 2014-2023

Of these. samples | Number of surveved dis- Of these, the number of districts in which
Number of sam- | © Samp N Y H. marginatum was detected/% of the
Year with positive results | tricts/% of the total number R
ples tested 0 . . total number of surveyed districts in the
/% in the Rostov region .
Rostov region

2014 298 36/12.0 17/309 13/76.5
2015 297 57/19.2 17/309 16/94.1
2016 302 75/24.8 18/32.7 14/77.8
2017 311 58/18.6 19/34.5 17/89.4
2018 328 39/119 20/3604 11/55.0
2019 301 99/329 55/100.0 36/65.5
2020 300 86/28.7 55/100.0 38/09.1
2021 302 84/27.8 55/100.0 35/63.60
2022 300 112/37.3 55/100.0 32/58.2
2023 301 55/18.2 55/100.0 33/60.0
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laboratory testing for CHF within 300 pools of
H. marginatum ticks collected in the territory of
natural foci. The proportion of samples with
positive results ranged from 11.9 % (2018) to

In addition, an analysis of the abundance
indices of the H. marginatum tick on cattle by
month was conducted. During the study period,
the maximum abundance indices of the H.
marginatum tick on cattle were determined in
May (0.928) and June (0.622) and were 2.3 and
1.5 times higher than the seasonal average
(0411), respectively. Exceeding the seasonal
average in July was observed in 2014 and 2018,
and in April 2022,

In order to prevent the spread of CHF in
enzootic territories of the Rostov region, acari-
cidal treatments of farm animals and natural
biotopes, deratization were carried out annually,
including in 2023.

Acaricidal measures were carried out in all
municipal districts of the Rostov Region in the
2023 season; the area of treated epidemic-
significant areas of the territories increased to
16,750.02 hectares against 15,639.61 hectares in
2022. Taking into account the frequency of
treatment, 1,203,091 (247.2 %) heads of small
cattle and 1,504,026 (420.0 %) heads of cattle
were covered by anti-tick treatment.

It should be emphasized that the persis-
tently high numbers of H. marginatum ticks,
the constant detection of CCHF virus mark-
ers, the registration of CHF cases with a pre-
dominance of moderate (78.4 %) and severe
forms (18.6 %) of the disease, as well as the
continuing expansion of the boundaries of
the natural CHF focus, may contribute to the
development of an unfavorable epidemiologi-
cal situation in the Rostov region and further
expansion of the nosorange if preventive
measures are unsatisfactory and untimely. The
obtained data must be taken into account
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when planning measures, including those
aimed at reducing the number of donor ani-
mals in open stations and carriers of the
CCHF pathogen, increasing public awareness
of the disease prevention issues when staying
in natural foci of infection and caring for
farm animals.

CONCLUSIONS

1. The conducted epidemiological analysis
allowed us to identify the current features of the
epizootological and epidemiological situation
for CHF in the Rostov region. In total, 365 la-
boratory-confirmed cases were registered dur-
ing the analyzed period (from 2014 to 2023),
with a mortality rate of 4.4%. It was established
that epidemic activity over the past 10 years
was observed in 40 municipalities out of 55.

2. An important feature of the epizooto-
logical and epidemiological situation for CHF
in the Rostov region in recent years (2014-
2023) is the heterogeneity of the territory of
the natural focus in terms of the level of epi-
zootic and, as a consequence, epidemic activi-
ty, the presence of administrative territories
with varying degrees of epidemic activity of
natural foci of CHF.

3. A conditional classification of municipal-
ities of the region according to the degree of
epidemic activity of the natural focus (accord-
ing to the epidemiological analysis for the con-
trol period of 10 years) has been developed:
Group I — territories with a high level of epi-
demic activity (seven or more years of registra-
tion of cases of CHF), Group II - territories with
an average level of epidemic activity, where the
incidence of CHF has been registered for four to
six years, Group III — territories with a low level
of epidemic activity (up to three years). This
classification allows us to analyze the state and
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dynamics of the epidemic activity of the natural
CHF focus in various municipalities and to
promptly and purposefully carry out anti-
epidemic measures.

4. As the results of the epidemiological
analysis showed, among patients with CHF,
the majority were people whose professions
are associated with the likelihood of the
transmissible method of the infection spread-
ing (field workers, farmers, cattlemen, shep-
herds, machine operators, general workers of
agricultural enterprises), as well as unem-
ployed citizens involved in agricultural work
(35.6 %), and pensioners (21.1 %) who have
cattle and small livestock on their farms.

5. The primary mechanism of pathogen
transmission was transmissible, with the in-
oculation route being the primary route of
transmission (62.4 %), which determined the
prevalence of the disease in the spring and
summer season. A characteristic feature of the
clinical course of CHF in the Rostov region
was the absence of hemorrhagic manifesta-
tions in 71.2 % of patients, with a predomi-
nance of moderate (784 %) and severe
(18.6 %) forms.

0. Monitoring of carriers for the presence
of the CCHF pathogen showed their significant
infection rate (11.9-37.3 %), an increase in the
number of surveyed territories, which led to an
expansion of the natural focal zone of CHF in
the Rostov region.
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7. The obtained results substantiated the
need to develop an additional set of preven-
tive (anti-epidemic) measures aimed at pre-
venting the incidence of CHF in the popula-
tion, in particular:

- implementation in the territory of mu-
nicipalities, primarily in those with established
epidemic and epizootic activity, according to
epidemiological (epizootological) indications,
of timely, including in the early spring period
(March-April), acaricidal treatments of livestock
and natural biotopes using highly effective in-
sectoacaricides approved for use;

- continuation of epizootological moni-
toring of the territory of the natural CHF focus
in the Rostov region to determine potential
risks, the number and level of infection with the
CCHF virus of ticks, mouse-like rodents, and
cattle through interdepartmental interaction of
interested services and departments;

- ensuring the level of readiness of medical
organizations for the early detection of CHF
patients and timely provision of qualified care
to them;

- compliance with biological safety
measures in all areas of the natural CHF focus in
the Rostov region when working with patients
and biomaterial from CHF patients;

- conducting mass information and ex-
planatory work with the population on measures
to prevent CHF by specialists from Rospo-
trebnadzor institutions and medical workers.
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