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ABSTRACT

BACKGROUND: The risks of cholera importation into Russia are determined by the intensity of the epidemic process in endemic
countries of Southeast Asia, the Eastern Mediterranean, and Africa. The assessment of risk factors for cholera importation
and spread forms the basis of the risk-oriented methodology in proactive epidemiological surveillance, which ensures timely
forecasting of the epidemiological situation, preparedness, and rapid response in case of its deterioration, as well as the
prevention of severe consequences.

AIM: To assess the effectiveness of proactive epidemiological surveillance of cholera in Russia in 2023-2024.

MATERIALS AND METHODS: A risk-oriented approach was employed, based on the systematic collection of official data
on global cholera incidence from sources such as the Weekly Epidemiological Record (WHO), official and regional WHO
websites, internet resources including ProMED-mail post, ECDC, and other platforms. The study adhered to regulatory
documents issued by the Federal Service for Surveillance on Consumer Rights Protection and Human Wellbeing for
2023-2024 and utilized operational epidemiological analysis data from the Reference Center for Cholera Monitoring in
Russia. Whole-genome sequencing (WGS) and genome assembly were conducted on the MiSeq (Illumina) platform, and
genetic determinants were identified in WGS data using BioEdit 7.2.5 and BLASTN 2.2.29. Statistical data processing was
performed using the StatSoft STATISTICA 6.1.478 Russian software.

RESULTS: A comprehensive analysis of global cholera incidence data was conducted, providing a realistic forecast of the risks
of cholera importation into Russia in 2023. The epidemic preparedness of Rospotrebnadzor and the Ministry of Health of Russia
was assessed, followed by a prompt response to two imported cholera cases detected in Tambov region and Moscow in 2023,
both originating from India. Timely identification of these cases, including genomic and phylogenetic characterization of the
pathogens, was achieved. Infection foci were localized and eliminated, preventing further spread. Cholera monitoring in Russia
continued throughout 2024, with preventive measures implemented to minimize the risks of cholera importation and spread.
CONCLUSIONS: The analysis of the 2023-2024 monitoring results demonstrated the effectiveness of the proactive
epidemiological surveillance system, which relies on early identification of cholera importation risks and their precursors,
forecasting, rapid response to potential complications in epidemiological situation, and control of objects and factors
contributing to infection spread. The epidemiological stability regarding cholera in Russia was ensured.
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Pucku 3aBo3a xonepbl U cUcTeMa NPOrHO3UPOBaHUA
B 3NMAEMHONIOrMYECKOM Haja3ope
B Poccuinckon depepauuu

W.B. CaBuHa, B.Jl. Kpyrnukos, H.E. Faesckas, E.B. Monaxosa, A.C. BogonbsHos,|A.K. Hockos]

PoctoBckuit-Ha-[loHy opaeHa Tpynosoro KpacHoro 3HamMeHU Hay4HO-MUCCNef0BaTeNbCKUIA NPOTUBOYYMHBINA MHCTUTYT, PocToB-Ha-[oHy, Poccus

AHHOTALINA

06ocHoBaHuMe. Puckm 3aBo3a xonepbl B Poccuiickyto DefiepaLiyio 06ycnoBrieHbl MHTEHCMBHOCTBIO 3MMAEMUYECKOr0 NpoLecca
110 3TOW MHDEKLMM B 3HAEMMYHBIX cTpaHax Hdro-BoctouHoi Asum, BoctouHoro CpeauzeMHoMopbs M Adpuku. OueHKa dakTo-
POB pUCKa 3aB03a W pacnpOCTPaHEHUS XONIEPbI IEXMUT B OCHOBE METOA0/10TMM1 PUCK-OPUEHTUPOBAHHOMO NMOAX0AA B MPOAKTUB-
HOM 3MWIEMMOIIONNYECKOM Ha[i30pe, KOTOpbI 0becneynBaeT CBOeBPEMEHHbI MPOrHO3 pPasBUTUS ANMACUTYaLMK, FOTOBHOCTb
1 omepaTMBHOE pearupoBaHue B Cilydae €€ 0CNOXHEHUS, @ TaKXKe NpefoTBpaLLeHMe TSKENbIX MoCneACTBUN.

Lienb uccnepoBaHus — onpefenutb 3QHEKTUBHOCTb MPOAKTUBHOMO 3NMAEMUONIOTMYECKOr0 Hai30pa 3a X0JIepOM Ha Teppu-
Topum Poccuinckoii ®epepaumn B 2023-2024 ropax.

Matepuanbl u Metofbl. Mcnonb30BaH pUCK-OpPUEHTUPOBAHHBINM MOAXO[, OCHOBAHHBIA Ha CUCTEMaTM3auuW oduuManbHbIX
CBefeHuin 0 MupoBoii 3abonesaemocty xonepoii (Weekly Epidemiological Record of WHO), odmumanbHbix 1 peroHanbHbIx
caiitoB BceMupHoii opraHu3aumm 3apaBooxpaHeHus, uHTepHeT-pecypcoB (ProMED-mail post, ECDC) u mpyrux MCTOYHMKOB.
B pabote pykoBoLcTBOBaNUCh pacnopsauTeNbHbIMKU AoKyMeHTamu MeaepanbHoii cnyxbbl no Hag3opy B cdepe 3aluuThl NpaB
notpebutenen n bnarononyuus yenoseka B 2023-2024 rofax, NPUMEHSANM MaTepuasbl 0NepaTMBHOMO 3MUAEMUONOTMYECKOr0
aHanu3sa PedepeHc-LieHTpa No MOHUTOPUHTY 3a Xonepoi Ha Tepputopum Poccuiickoi ®epepaumu. MonHoreHOMHOe CEKBEHM-
poBaHue 1 cbopKy reHoMoB BbINONMHANM Ha nnatdopme MiSeq (Illumina), reHeTUYeCKWE [eTEPMUHAHTBI UAEHTUDULMPOBANM
B WGSs ¢ ucnonb3osaHueM nporpamm BioEdit 7.2.5 n BLASTN 2.2.29. CratucTuyecKyto 06paboTKy noslydeHHbIX pesynbTaTos
NPOBOAMAM C NOMOLLbK KOMMbloTepHoM nporpammbl StatSoft STATISTICA 6.1.478 Russian.

PesynbTathl. [poBeféH aHanM3 MaccvBa faHHbIX N0 3aboneBaeMoCTM X0nepoil B MUpe, AaH peanucTUYHbIA NPOrHo3 Bepo-
ATHOCTU pUCKOB 3aBo3a xonepbl B Poccuiickyto ®epepaumio B 2023 roay. lpoBepeHa NpoTMBO3NMAEMUYECKas FOTOBHOCTb
opraHoB 1 opraHusaumi PocnotpebHagsopa n Munsgpasa Poccun, ocyllecTBneHo onepaTuBHOE pearMpoBaHMe Ha [ABa Cily-
yas 3aB03a xonepbl B TamboBckyto 0bnactb 1 Mocksy 13 UHaum B 2023 rofy co CBOEBPEMEHHOM UX pacLUM(POBKON, BKIII0-
yas reHOMHYK M QUIOreHeTUYECKYI0 XapaKTepUCTUKY Bo3OyauTenen. JIoKann3oBaHbl U IMKBUAMPOBaHbI 04ark MHMEeKLMH,
He [OMyLLEHo eé pacnpocTpaHeHus. [poBeféH MOHUTOPUHT Xonepbl Ha Tepputopum Poccuiickoin ®epepaumn B 2024 ropy.
OcyLuecTBNEHbI MEPONPUATHA MO MUHAMM3ALIMW PUCKOB 3aB03a M PacnpoCTpaHeHUs JaHHON UHAEKLNN.

3aknioyenne. Ha ocHoBe aHanmsa pesynbratoB MoHuTopuHra 2023-2024 ropgoB foKasaHa 3QeKTUBHOCTb CUCTEMBI MPO-
aKTUBHOMO 3MMAEMUONOTMYECKOro HaA30pa, OCHOBAHHOTO Ha PaHHEM BbISBIEHUM PUCKOB 3aB03a XOJepbl UMM WX Npej-
BECTHWKOB, NPOrHO3MPOBaHWM, OMEPaTMBHOM PearvpoBaHUW B Clyyae peanu3aumn OCNOXHEHWUS IMUACUTYaLMU Mo Xonepe
W KOHTpONe 0OBEKTOB M PaKTOpOB, CNOCODCTBYHOLLMX BO3MOXHOMY pacnpocTpaHeHuio UHdeKumun. ObecneyeHa cTabunbHOCTb
3MMAEMUOSIOTMYECKON CUTYaLMM Mo xonepe B Poccuiickoii ®epepaumm.

KnioueBble cnoBa: xonepa; 3abonesaeMocTb; Vibrio cholerae 01; ¢punoreHeTU4eCKUI aHanu3.
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BACKGROUND

The seventh cholera pandemic, caused by the El Tor
biotype, has been ongoing for 63 years—three-quarters of
the total duration of all six previous pandemics combined.
In the past decade, there has been a reactivation of the
epidemic process in cholera-endemic countries of Asia
(India, Bangladesh, Thailand, etc.) as well as African
countries (Somalia, Burundi, Zambia, Zimbabwe, Nigeria,
Ethiopia, Kenya, Cameroon, the Democratic Republic of
the Congo, Mozambique, and others) [1, 2]. Each year, the
number of countries affected by cholera increases due to
the involvement of new administrative territories and the
formation of persistent endemic foci of the disease.

The assessment of risk factors for cholera importation
and spread is the foundation of the risk-oriented approach [3]
in proactive epidemiological surveillance, which ensures
timely forecasting of the epidemiological situation,
preparedness, and rapid response in case of its deterioration,
as well as the prevention of severe consequences.

The forecasting system within proactive cholera
surveillance is currently based on a multifactorial analysis of
data on the global cholera epidemic situation and on realistic
forecasts specifying the spatial and temporal configuration of
importation risks to Russia at present and in the near future.

AIM

The work aimed to assess the effectiveness of the
risk-oriented approach in proactive epidemiological surveillance
of cholera in the Russian Federation in 2023-2024.

METHODS

A risk-oriented approach [3] was employed, based
on the systematization of official data on global cholera
incidence (Weekly Epidemiological Record of WHO),
official and regional WHO websites, internet resources
(ProMED-mail post, ECDC), and other sources. The study
was conducted in accordance with the regulatory documents
of the Federal Service for Surveillance on Consumer Rights
Protection and Human Wellbeing for 2023-2024 and made
use of operational epidemiological analysis materials
from the Reference Center for Cholera Monitoring in the
Russian Federation. Cholera surveillance in the Russian
Federation was conducted in compliance with Sanitary and
Epidemiological Rules and Regulations SanPiN 3.3686-21,
paragraph 1929. Indication and identification of isolated
cholera Vibrio strains were performed in accordance with
Methodological Guidelines MU 4.2.3745-22, MU 4.2.3746-22,
MU 4.2.4062-24 (Amendment No. 1 to MU 4.2.3746-22),
and MU 4.2.4030-24 (Amendment No. 1 to MU 4.2.3745-22)
[4-7]. A weekly multifactorial analysis of a wide range
of information sources was conducted, including data on
incidence, contributing factors and conditions, and various
emergency situations that could facilitate cholera activation.
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Whole-genome sequencing and genome assembly were
performed using the MiSeq (Illumina) platform, as previously
described [8]. Genetic determinants were identified in WGS
data using BioEdit 7.2.5 (http://www.mbio.ncsu.edu/bioedit)
and BLASTN 2.2.29 (http://blast.nchi.nlm.nih.gov). Statistical
data processing of the obtained results was carried out using
StatSoft STATISTICA 6.1.478 Russian software.

RESULTS

A multifactorial analysis of cholera incidence revealed
that between 2014 and 2023, cholera was reported in
87 countries and 500 administrative territories, of which
94 are considered endemic [1, 2]. In 2023, 38 countries
reported more than 856,000 cholera cases. Asian countries
continued to account for the largest proportion of global
incidence, comprising 73% of total cholera cases. In 2023,
cholera affected 47 countries worldwide, 11 of which were
endemic (see Fig. 1).

It was established that the intensity of the epidemic
process in cholera-endemic countries, along with the spread
of infection to certain non-endemic territories, in combination
with accompanying socio-economic factors and conditions,
created a high potential risk of cholera importation into the
Russian Federation in 2023.

Based on this and in accordance with Resolution
No. 7 of the Chief State Sanitary Physician of the Russian
Federation dated May 24, 2023, On Additional Measures
for Cholera Prevention in the Russian Federation [9], an
assessment was conducted of hospital facilities (over 550)
and laboratories (over 640) across Russia to ensure the
preparedness of all 89 constituent entities of the Russian
Federation for preventive and anti-epidemic measures
against cholera (see Fig. 2).

It was found that from 1998 to 2023, epidemic
manifestations of cholera in Russia were limited to isolated
imported cases with no further transmission (see Table 1).

The projected risks for 2023 were realized in July and
September, when two cases of cholera importation from India
were registered.

In June 2023, the first imported cholera case in the
country was recorded in a citizen of India who arrived
from Delhi to Moscow on a flight carrying 249 passengers.
The second importation occurred in September 2023 and
was detected in a Russian citizen who had traveled on a
business trip to South Asian countries endemic for cholera
(India, Bangladesh, Indonesia) [10, 11]. According to the
comprehensive five-year plan of preventive and anti-epidemic
measures for the sanitary protection of the territory, a set of
anti-epidemic measures was initiated. Within 24 hours after
the clinical sample was delivered to the laboratory, indication,
identification, and genomic and phylogenetic characterization
of the isolated Vibrio cholerae strains were performed in
accordance with the algorithm of implementation and further
development prospects (see Fig. 3).
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Fig. 1. Multifactor information monitoring of biological threats related to cholera. ES, emergency situation.
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Fig. 2. Cholera forecast, risk realization, and counteraction to biological threats in the Russian Federation.

00l https://doiorg/1017816/EID642149



ORIGINAL STUDY ARTICLE

Vol. 29 (5) 2024

Epidemiology and Infectious Diseases

Table 1. Importation of cholera cases (without further transmission) into the Russian Federation, 1998-2023

Strain designation Original strain ID

Year, country of origin, and location of importation

V. cholerae El Tor Ogawa 76A198
V. cholerae E| Tor Inaba 1

V. cholerae El Tor Inaba 1

V. cholerae E| Tor Inaba K-35
V. cholerae El Tor Inaba 3

V. cholerae El Tor Ogawa L-4150
V. cholerae El Tor Ogawa 89

V. cholerae El Tor Ogawa 86
V. cholerae El Tor Ogawa 6878
V. cholerae E| Tor Ogawa 3265/80
V. cholerae El Tor Ogawa 5342
V. cholerae El Tor Ogawa 6

1998, from India to Omsk
2004, from India to Beloretsk, Republic of Bashkortostan
2005, from Tajikistan to Konakovo, Tver Region

2005, from Tajikistan to Moscow
32006, from India to Murmansk

2010, from India to Moscow

2010, from India to Moscow

2010, from India to Moscow

2012, from India to Moscow

2014, from India to Moscow

2023, from India to Moscow

2023, from India via Moscow
to Rasskazovo, Tambov Region

Aannbie ¢ 1-AHB-23 no 21-
Wion-

Poccun

€ 1-AH8-23 10 210 2023
wuaeneno wrammos V.cholerse

BCero 146 KouTaros, Cyuapuan s 3 951 537 n.o.

5.3.1.1 Mpwagsenects & sagy V. cholerae
Few: oo (VCADSS?) - COBnazenne C pedepenc-nOChea0naTenuocTue 100,00 X
Few: Kommarewasa (VCI650) - CoBMazense  pepepenc-NOCAEA0BITERMXTL0 99,27 %
Few: VCADIGE - CoBMAAENME ¢ POdepENC-NOCARACEITENMCTIO 100,00 %

543412 Ceporpymna
Few: 01 (ren wbe) - copnagewse ¢ Pebepenc-NOCIEA0ITENMICTLO 100,00
Few: 0139 (rew wbf) - e wabzen

5.3.1.3 bwosapu
Few: hlyh Eltor - cosaagenne ¢ pepepenc-nOCACAOEITERMXTLO 100,00 X

Fig. 3. Genomic monitoring, bioinformatics and IT technologies in the activities of the Reference Center for Cholera Monitoring in the Russian

Federation. PCI, Plague Control Institution.

The analysis of these importation cases revealed a very
few number of patients but numerous contacts. Along the
travel route, at the place of residence and work, and among
medical personnel, a total of 553 contacts were examined.
Two patients were confirmed with isolation of toxigenic
Vibrio cholerae 01 strains, two asymptomatic carriers of

00l https://doiorg/1017816/EID642149

a non-toxigenic Vibrio cholerae 01 serogroup strain were
identified, and 17 cases involved the isolation of non-toxigenic
Vibrio cholerae non-01/non-0139 strains [10].

Genomic monitoring enabled the timely detection of toxigenic
Vibrio cholerae strains atypical for non-endemic regions of
Russia. The strains isolated from patients who arrived from India
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in 2023, passing through Moscow to the city of Rasskazovo in
the Tambov Region, belonged to genotype ctxB7 [10]. Different
gene variants of toxigenic Vibrio cholerae are characterized by
combinations of distinct genetic markers (see Table 2).

According to the forecast of the Reference Center for
Cholera Monitoring regarding the probability of Vibrio cholerae
detection in water bodies of the Russian Federation in 2023,
monitoring of contamination of surface water sources and
other environmental objects with Vibrio cholerae 01 and 0139
serogroups was launched in the Russian regions in April,
upon reaching a surface water temperature of 14°C.

In the course of cholera epidemiological surveillance in
2023, a total of 52 non-toxigenic Vibrio cholerae 01 serogroup
strains were isolated from environmental water samples
across 11 constituent entities of the Russian Federation.

The 2023 strains clustered according to genetic similarity,
grouped with strains previously isolated from surface water
bodies at various times and in different regions of Russia,
indicating the existence of a heterogeneous population of
these microorganisms in the country and the absence of new
introductions (see Fig. 4).

To determine the association between surface water
temperature and Vibrio cholerae isolation, a formal request
was sent to the heads of Rospotrebnadzor offices in the
constituent entities of the Russian Federation. A retrospective
analysis of the data collected over a five-year period
(2019-2023) revealed that Vibrio cholerae can be isolated
even when water temperatures are below 15°C.

The systematization and differentiation of cholera morbidity
data on a weekly (and at times daily) basis continued into
2024. It was found that, despite a smaller number of affected
countries (42), the number of endemic countries increased
to 18, with more than 470,000 cholera cases reported
[12-14]. Migration patterns have been influenced by modern
transportation links (primarily air travel) between cholera-
endemic and cholera-free countries, increasing the risk of
importation of the infection within a time frame shorter than
the cholera incubation period, including into Russia.

In 2024, according to the directive by Rospotrebnadzor as
of March 11, 2024, On the Implementation of Measures for
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Cholera Prevention, monitoring of contamination with Vibrio
cholerae 01 and 0139 serogroups in surface water bodies and
other environmental objects began on April 15 in cities of the
following categories: 1) cities with a permanent population
over 2 million; 2) cities with a permanent population over
1 million; 3) cities with a seaport (navigable waterways);
4) resort cities; 5) territories of the new constituent entities
of the Russian Federation.

The next stage of proactive epidemiological surveillance
for cholera was the development of a system for the prompt
assessment of the cholera epidemiological situation in
any constituent entity of the Russian Federation. This led
to the implementation of a weekly data request (cholera
report) pursuant to the letter issued by Rospotrebnadzor
on April 2, 2024, titled “On the Implementation of Cholera
Prevention Measures.” The report includes 11 tables
that provide a comprehensive overview of the cholera
epidemiological situation in each constituent entity of the
Russian Federation. The report enables the monitoring of
migration activity of incoming individuals, which is one of
the key drivers of outbreak development worldwide. Over
the first three quarters of 2024, more than 62,000 individuals
arrived in 30 constituent entities of Russia, of whom 26.8%
(16,866 individuals) came from cholera-affected countries.
To ensure early detection of cholera cases and carriers,
4434 tests for cholera were conducted using samples
from operational wastewater treatment plants prior to
treatment, and 7489 tests were conducted after treatment in
43 constituent entities of the Russian Federation. In 2024, one
Vibrio cholerae 01 strain was isolated from untreated sewage
in the Republic of Kalmykia, and another Vibrio cholerae 01
strain was isolated from seawater at a wastewater discharge
site in the Primorsky Territory.

During cholera epidemiological monitoring in 2024,
a total of 337 Vibrio cholerae 01 strains were isolated
from environmental surface water samples, including
335 non-toxigenic and 2 toxigenic strains. These two strains
were isolated from the Temernik River in Rostov Region in
the context of a stable cholera epidemiological situation. All
strains from this clonal complex belong to the first group

Table 2. Combination of genetic markers characteristic of different genovariants of toxigenic Vibrio cholerae

Genetic marker

Genovariant
ctxB tcpA rtxA VSP-II rixC
Typical El Tor 3 ET 1 pt +
Early genovariants 1 ET 1 pt +
Pre-Haitian 1 CIRS 4 A495-512 +
Haitian 7 CIRS 4 A495-512 +
Post-Haitian 7 CIRS ha A495-512 +
Classical 1 class. - - -

00l https://doiorg/1017816/EID642149
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- Udmurt Republic
Republic of Tatarstan

- Primorsky Territory
Khabarovsk Territory

- Vologda Region
Sverdlovsk Region
Zaporizhzhia Region
Arkhangelsk Region

- Rostov Region

F Krasnodar Territory
Republic of Kalmykia
Astrakhan Region
Republic of Crimea
Irkutsk Region

Pskov Region
Donetsk People’s Republic (OPR)

Luhansk People’s Republic (LPR)
Transbaikal Territory
Chelyabinsk Region
Republic of Buryatia

Republic of Bashkortostan
Yaroslavl Region

Moscow

Voronezh Region

Epidemiology and Infectious Diseases

Fig. 4. Dendrogram based on SNP analysis of whole-genome sequences of non-toxigenic Vibrio cholerae 01 strains isolated from surface
water bodies in the constituent entities of the Russian Federation between 2005 and 2023. Strains isolated in 2023 are marked with bold

outlines.

of genetic variants with the ctxB1 genotype, which has
a reduced epidemic potential. The obtained data analysis
is ongoing.

Additional cholera prevention recommendations issued
on July 1, 2024 (No. 02/11115-2024-32) and August 1, 2024
(No. 02/13275-2024-27) enabled the control of environmental
objects and factors. Upon isolation of Vibrio cholerae from
surface water sources, Rospotrebnadzor specialists conducted
an epidemiological investigation, collected water samples
until three consecutive negative results were obtained,
and performed sanitary-microbiological testing. During an
epidemiological investigation in Rostov Region, unauthorized
discharge of liquid of unknown origin from private household
pipes into the Temernik River was detected. In 2024, two
toxigenic Vibrio cholerae strains of the 01 serogroup were
isolated from the surface waters of the Temernik River in

DOI: https://doiorg/1017816/EID642149

the absence of any epidemic manifestations of cholera. This
confirms the possibility of waterborne transmission of the
infection.

Between calendar weeks 19 and 46 of 2024, three peaks in
the isolation of Vibrio cholerae 01 from surface water bodies
were recorded (see Fig. 5). Additionally, as forecasted, during
2023-2024, non-agglutinating vibrios (NAG-vibrios) were
isolated from patients with acute intestinal infections, mainly
residents of the southern regions of the country (Donetsk
People’s Republic, Rostov, and Zaporizhzhia Regions).

DISCUSSION

In 2023-2024, the global cholera situation remained
unfavorable, with a high risk of importation into non-endemic
territories. Relevant factors contributing to the intensification
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23 cw.
28 c.w.

32cw.
33cw.
39cw. |

Annual average value

Fig. 5. Comparison of Vibrio cholerae 01 strain isolation by calendar weeks in the Russian Federation. The annual average represents data

over a 13-year period.

of the epidemic process in many countries continued to include
natural, social, and political emergencies, which resulted in
disruptions of water supply and sanitation systems, limited
population access to safe drinking water, medical care, and
other essential services. These emergencies also caused
forced migration of populations affected by such emergencies
and, as a consequence, high population density in temporary
accommodation sites. Additionally, national traditions and
poor sanitation practices in certain countries had a significant
impact on the cholera epidemiological situation [12].

The results of cross-check inspections proved to be an
effective measure in assessing the preparedness of hospital
and laboratories for implementing measures to prevent the
importation and spread of cholera epidemics in the Russian
Federation in 2023 [11].

The attribution of Vibrio cholerae strains isolated from
cholera patients to the post-Haitian group indicated their
imported nature (see Table 1). These post-Haitian strains are
still circulating in India, and clinical isolates of these genetic
variants predominated in border regions of Bangladesh in
2021-2022. No connection was observed between the 2023
strains and the clinical strains imported from India to Moscow
in 2010, 2012, and 2014 [11].

The risks of cholera importation and spread are assessed
through monitoring studies of environmental samples (from
surface water bodies and wastewater) aimed at the timely
detection of toxigenic Vibrio cholerae strains.

In 2023, an unconfirmed importation of the infection was
identified due to the isolation of a toxigenic Vibrio cholerae
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strain from a water body. This strain belonged to a group
not currently prone to widespread epidemic transmission.
The strain carried a genotype that had emerged in the
1990s and was classified as a pre-Haitian ctxB1 variant
(see Table 2). The detection of a strain with this genotype
in Rostov-on-Don in 2023 may indicate an undetected
importation from abroad without further transmission and
suggests that such isolates are still circulating in certain
endemic areas of Asian countries [15].

The detection of non-toxigenic Vibrio cholerae 01 serogroup
strains and NAG vibrios in surface water at lower temperatures
(ranging from 19.8 + 0.9 to 25.2 + 1.1°C) [16, 17] serves as an
indicator of environmental conditions that may be favorable
for Vibrio cholerae 01 and confirms the pathogen’s ability to
survive under the given aquatic conditions. It also points to the
potential for waterborne transmission of cholera in the event
that a toxigenic strain enters the water body. These strains
exhibited diverse sets of virulence factor determinants, which
under certain conditions may potentially cause sporadic cases
or outbreaks with clinical manifestations of gastroenteritis
due to the expression of genetic determinants of a wide range
of virulence factors [18]. The number of Vibrio cholerae 01
strains isolated from water sources in 2024 exceeded
the number recorded in 2023 by a factor of 5.8. Genotypic
characterization of these strains is ongoing.

The results of the current year’s cholera monitoring
studies continue to be analyzed. The forecast for 2024 [18] has
so far been confirmed. Although no cholera importations have
been registered in the Russian Federation in 2024 to date, the
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risk of epidemic complications remains. As predicted, in the
absence of identified patients and cholera carriers, sporadic
detections of toxigenic Vibrio cholerae 01 serogroup strains
were recorded in water samples, resulting from unconfirmed
importations from cholera-affected areas.

The isolation of NAG vibrios from patients with acute
intestinal infections indicates the presence of risk-forming
factors and conditions that facilitate human contact with
environmental objects contaminated by Vibrio cholerae.

CONCLUSION

The risk-based proactive epidemiological surveillance
of cholera in the Russian Federation, including genomic
monitoring, proved effective and enabled the forecasting,
detection, and containment of cholera importations from
India in 2023; identification of an unconfirmed introduction
of the infection through the isolation of a toxigenic Vibrio
cholerae strain from a water body, belonging to a group
of strains currently not prone to widespread epidemic
dissemination; confirmation that the nontoxigenic Vibrio
cholerae 01 strains isolated from surface water bodies in
the Russian Federation in 2023 had been previously detected
at different times and in various territories of the country,
were not of imported origin, and have been circulating for
extended periods in surface water bodies of constituent
entities of the Russian Federation—indicating a risk of
waterborne transmission in the event of the introduction of
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a toxigenic strain; and provision of a forecast for the cholera
epidemiological situation in the Russian Federation for 2024,
which is currently being confirmed.

Thus, the timely identification of cholera importation risks
and the forecasting system ensured a rapid response to
confirmed importations, as well as the stability of the cholera
epidemiological situation in the Russian Federation during
2023-2024, which confirms the properly organized sequence
of actions and the effectiveness of proactive epidemiological
surveillance of cholera in the Russian Federation.

ADDITIONAL INFORMATION

Funding source. This study was not supported by any external
sources of funding.

Competing interests. The authors declare that they have no
competing interests.

Authors’ contribution. All authors made a substantial contribution
to the conception of the work, acquisition, analysis, interpretation
of data for the work, drafting and revising the work, final approval
of the version to be published and agree to be accountable for
all aspects of the work. I.V. Savina: data collection and analysis,
writing and editing of the article text; V.D. Kruglikov: concept
development, data analysis, writing and editing of the article;
N.E. Gaevskaya: concept development, data analysis, editing of the
article; E.V. Monakhova: data analysis, editing of the article section;
A.S. Vodopyanov: data analysis; A.K. Noskov: concept development,
application of risk-based approach in proactive epidemiological
analysis for cholera.

kontrolya. Biologicheskie i mikrobiologicheskie faktory” (approved by
the Federal Service for Supervision of Consumer Rights Protection
and Human Welfare on May 12, 2022). Available from: https://docs.
cntd.ru/document/350414419 Accessed: 15 Jun 2024. (In Russ.)

8. Titova SV, Monakhova EV, Alekseeva LP, Pisanov RV. Molecular
genetic basis of biofilm formation as a component of Vibrio cholera
persistence in water reservoirs of Russian Federation. Ecological
Genetics. 2018;16(4):23-32. doi: 10.17816/ecogen16423-32

9. Resolution of the Chief State Sanitary Doctor of the Russian
Federation dated 05/24/2023 No. 7 “O dopolnitel'nykh merakh
po profilaktike kholery v Rossiiskoi Federatsii”. Available from:
http://publication.pravo.gov.ru/document/0001202306230008
Accessed: 15 Jun 2024. (In Russ.)

10. Popova AYu, Noskov AK, Ezhlova EB, et al. Retrospective analysis
of the cholera situation in the Donbass region, Zaporozhye and
Kherson regions. Public Health and Life Environment. 2023;31(11):82-93.
(In Russ.) doi: 10.35627/2219-5238/2023-31-11-82-93

11. Noskov AK, Kruglikov VD, Moskvitina EA, et al. Cholera:
analysis and assessment of epidemiological situation around the
world and in Russia (2013-2022). Forecast for 2023. Problems
of Particularly Dangerous Infections. 2023;(1):56—66. (In Russ.)
doi: 10.21055/0370-1069-2023-1-56-66

12. Africa CDC Weekly Event Based Surveillance Report, November.
2024. Available from: https://africacdc.org/download/africa-
cdc-weekly-event-based-surveillance-report-november-2024/
Accessed: 15 Jun 2024.

345


https://iris.who.int/handle/10665/274654
https://iris.who.int/handle/10665/274654
https://iris.who.int/handle/10665/372986
https://iris.who.int/handle/10665/372986
https://elibrary.ru/ppzldf
https://base.garant.ru/404729197/?ysclid=m7jeadl9qt514379224
https://base.garant.ru/404729197/?ysclid=m7jeadl9qt514379224
http://35.rospotrebnadzor.ru/Default.aspx?mnu=36983034eed44e1abfa31494cbc5ddf5
http://35.rospotrebnadzor.ru/Default.aspx?mnu=36983034eed44e1abfa31494cbc5ddf5
http://35.rospotrebnadzor.ru/Default.aspx?mnu=36983034eed44e1abfa31494cbc5ddf5
https://fbu3hmao.ru/2024/pdf/met/MUK-4.2.4030_24.pdf
https://fbu3hmao.ru/2024/pdf/met/MUK-4.2.4030_24.pdf
https://docs.cntd.ru/document/350414419
https://docs.cntd.ru/document/350414419
https://doi.org/10.17816/ecogen16423-32
http://publication.pravo.gov.ru/document/0001202306230008
https://doi.org/10.35627/2219-5238/2023-31-11-82-93
https://doi.org/10.21055/0370-1069-2023-1-56-66
https://africacdc.org/download/africa-cdc-weekly-event-based-surveillance-report-november-2024/
https://africacdc.org/download/africa-cdc-weekly-event-based-surveillance-report-november-2024/

346

ORIGINAL STUDY ARTICLE

13. Afghanistan: Infectious Disease Outbreaks — Epidemiological
Week #43 (20-26 Oct 2024). Situation Report #43. Available from:
https://reliefweb.int/report/afghanistan/afghanistan-infectious-
disease-outbreaks-epidemiological-week-43-20-26-oct-2024-
situation-report-43 Accessed: 15 Jun 2024.

14. Communicable disease threats report, 19-25 October 2024,
week 43. Available from: https://www.ecdc.europa.eu/sites/
default/files/documents/communicable-disease-threats-report-
week-43-2024.pdf Accessed: 15 Jun 2024.

15. Monakhova EV, Ghosh A, Mutreja A, et al. Endemic cholera in
India and imported cholera in Russia: What is common? Problems
of Particularly Dangerous Infections.  2020;(3):17-26.
doi: 10.21055/0370-1069-2020-3-17-26

CMUCOK JINTEPATYPbI

1. World Health Organization. Cholera, 2017 // Weekly Epidemiological
Record. 2018. Vol. 93, N 38. P. 489-500. Pesxum goctyna: https://iris.
who.int/handle/10665/274654 [lata obpatuerus: 15.06.2024.

2. World Health Organization. Cholera, 2022 // Weekly Epidemiological
Record. 2023. Vol. 98, N 38. P. 431-452. Pexxum foctyna: https://iris.
who.int/handle/10665/372986 [lata obpaluenms: 15.06.2024.

3. Makapeiiko H.B. Puck-opreHTMpoBaHHbIA MOAX0A NPy OCyLLECT-
BNEHUM KOHTPOSIA M Haa3opa // 0puandeckas TexHmka. 2019. N2 13.
C. 225-229. EDN: PPZLDF

4. MYK 4.2.3745-22 «MeToapl nabopaTopHOM AMArHOCTUKK XO-
nepbl» (yt8. OenepanbHoit ciyxboit Mo Haa3opy B cdepe 3aLmThl
npaB notpebuTenen u bnarononyyuns yenoeeka 12 mas 2022 r.).
Pexxum poctyna: https://base.garant.ru/404729197/7ysclid=m7jead
(9qt514379224 [ata obpalueHus: 15.06.2024.

5. MYK 4.2.4062-24 «M3menenns N° 1 B MYK 4.2.3746-22
“OpraHmsaums v nposefeHVe NabopaTopHOM AMarHOCTUKM Xo-
nepbl B nabopatopusax pasnmdHoro yposHa'» (ytB. Pepepans-
HOM cnyx6oi No Haz3opy B chepe 3almMThl NpaB noTpebuTenen
1 bnarononyums yenoseka 27 centabpa 2024 r.). Pexxum goctyna:
http://35.rospotrebnadzor.ru/Default.aspx?mnu=36983034eedi4ea
bfa31494cbchddf5 [ata obpatueHus: 15.06.2024.

6. MYK 4.2.4030-24 «M3meneHus N° 1 B MYK 4.2.3745-22
“MeToabl nabopaTopHO AMAarHoCTUKK xonepbl’» (yTe. Pegepans-
HOM cnyxboi no Hagsopy B cdepe 3aliMThl NpaB noTpebuTe-
nen n bnarononyums Yenoseka 31 mas 2024 r.). Pexxum pgoctyna:
https://fbu3hmao.ru/2024/pdf/met/MUK-4.2.4030_24.pdf [laTa 06-
pallerms: 15.06.2024.

7. MYK 4.23746-22 «Opranusaums v npoBedeHve nabopatopHow
[JMarHOCTVKY X0nepbl B 1abOpaTopysX pasfiniHoro ypoBHs. 4.2. Metopp!
KOHTpONA. brionorudeckyie n MUKpobronormdeckye daxTopbl» (yTB. Pe-
[JepanbHom Cryboi No Ha3opy B chepe 3allyThl NpaB NoTpedbuTenen
v bnarononyuma yenosexa 12 mast 2022 r.). Pexxum goctyna: https://docs.
cntd.ru/document/350414419 [lata obpatueHms: 15.06.2024.

8. Twrosa C.B., MoHaxosa E.B., Anekceesa J1.I1., Mucaros P.B.
MoneKynsipHo-reHeTUyeCKme 0CHOBbI BONNEHKO0OPa30BaHMA Kak
cocTaBnisioLLen nepcvcteHumn Vibrio cholerae B Bogoémax Poccuin-
cKoit ®epepaumnn // Ikonornyeckas reHetuka. 2018. T. 16, N2 4.
C. 23-32. doi: 10.17816/ecogen16423-32

9. TocTtaHoBneHne [naBHOrO rocy[apCTBEHHOrO CaHWTapHO-
ro Bpada Poccuiickoin ®enepaumm ot 24.05.2023 N2 7 «O po-
MOJIHUTENBHBIX Mepax Mo NpodunakTuke xonepsl B Poccuickow

Vol. 29 (5) 2024

00l https://doiorg/1017816/EID642149

Epidemiology and Infectious Diseases

16. Men'shikova YeA, Arkhangel'skaya IV, Levchenko DA, et al.
Influence of temperature fluctuations of water from surface
reservoirs of the city of Rostov-on-Don on the circulation of
Vibrio cholera. Vestnik biotekhnologii i fiziko-khimicheskoi biologii
im. Yu.A. Ovchinnikova. 2018;4(4):14-20. EDN: UYCSKY

17. Kurbatova EM, Menshikova EA, Arkhangelskaya IV, et al.
Features of seasonal circulation of Vibrio cholerae in surface
water bodies of Rostov-on-Don. Bacteriology. 2019;4(2):21-26.
doi: 10.20953/2500-1027-2019-2-21-26

18. Popava AYu, Noskov AK, Ezhlova EB, et al. Epidemiological
situation on cholera in the Russian Federation in 2023 and forecast for
2024. Problems of Particularly Dangerous Infections. 2024;(1):76—88.
(In Russ.) doi: 10.21055/0370-1069-2024-1-76-88

®epepaummny». Pexxum poctyna: http://publication.pravo.gov.ru/
document/0001202306230008 [ata obpatueHus: 15.06.2024.

10. Monoga A.10., Hockos A K., Exxnoea E.b., v ap. PetpocneKTviBHbIi
aHanM3 aNMLeMMONOrMYECKOM CUTyaLwmm no xonepe B [loHbaccKoM
pervoHe, 3anopoXcKoM 1 XepcoHcKom obnactsax // 340poBbe Ha-
cenenus n cpena obutaHms — 3HMCO. 2023. 7. 31, N° 11. C. 82-93.
doi: 10.35627/2219-5238/2023-31-11-82-93

11. Hockos AK., Kpyrnukos B.[., MocksutuHa 3.A., n ap. Xonepa:
aHanM3 v oLieHKa ANMAEMMOSIOrYECKoi 06CTaHoBKM B MUpe 1 Poc-
cuu. TporHo3 Ha 2023 r. // Tpobnembl 0cobo onacHbIX MHAEKLMIA.
2023. N 1. C. 56-66. doi: 10.21055/0370-1069-2023-1-56-66

12. Africa CDC Weekly Event Based Surveillance Report, November.
2024. Pexm poctyna: https://africacdc.org/download/africa-cdc-
weekly-event-based-surveillance-report-november-2024/ [ata 06-
paluerus: 15.06.2024.

13. Afghanistan: Infectious Disease Outbreaks — Epidemiological
Week #43 (2026 Oct 2024). Situation Report #43. Pexxum pocty-
na: https://reliefweb.int/report/afghanistan/afghanistan-infectious-
disease-outbreaks-epidemiological-week-43-20-26-oct-2024-
situation-report-43 [lata obpaluenums: 15.06.2024.

14. Communicable disease threats report, 19-25 October 2024,
week 43. Pexum poctyna: https://www.ecdc.europa.eu/sites/
default/files/documents/communicable-disease-threats-report-
week-43-2024.pdf [lata obpauenms: 15.06.2024.

15. MoHaxoBa E.B., Ghosh A, Mutreja A, u fip. 3HOeMUYHas Xo-
nepa B WHamn v 3aBo3Has xonepa B Poccum: yto obuiero? //
Mpobnembl 0cobo onacHbix MHdekumin. 2020. N 3. C. 17-26.
doi: 10.21055/0370-1069-2020-3-17-26

16. Menblumkosa EA., ApxaHrensckas W.B., JlesyeHko [1.A., n ap.
BrnsHue TeMnepatypHbIx hyKTyaumin Boabl NOBEPXHOCTHBIX BOJ0-
émoB ropofa PocToBa-Ha-LloHy Ha LMPKYALMIO XONEPHBIX BUOPMO-
HOB // BecTHWK 61OTeXHONOrMM 1 GU3NKO-XMMUYECKOI Bromorum
nM. t0.A. OBUMHHMKOBa. 2018. T. 4, N2 4. C. 14-20. EDN: UYCSKY
17. KypbatoBa E.M., MeHblumnkoBa E.A., ApxaHrensckas U.B., v ap.
OcobeHHocTV ce30HHOM umpKynsumm Vibrio cholerae B moBepxHocT-
HblX BofoéMax r. Poctosa-Ha-[oHy // baktepunonorus. 2019. T. 4,
N2 2. C. 21-26. doi: 10.20953/2500-1027-2019-2-21-26

18. Monoga A.10., Hockos AK., Exxnosa E.b., v ap. 3nnaemmonoru-
yeckas cuTyaums no xonepe B Poccuidckoit Mepepaumm B 2023 r.
v nporHo3 Ha 2024 1. // Mpobnemsl 0cobo onacHsbIX HderLmit. 2024,
N2 1. C. 76-88. doi: 10.21055/0370-1069-2024-1-76-88



file:///D:/Rabota/BROSHURI/0_%d0%ad%d0%ba%d0%be-%d0%b2%d0%b5%d0%ba%d1%82%d0%be%d1%80/%d0%ad%d0%bf%d0%b8%d0%b4%d0%b5%d0%bc%d0%b8%d0%be%d0%bb%d0%be%d0%b3%d0%b8%d1%8f%20%d0%b8%20%d0%b8%d0%bd%d1%84%d0%b5%d0%ba%d1%86%d0%b8%d0%be%d0%bd%d0%bd%d1%8b%d0%b5%20%d0%b1%d0%be%d0%bb%d0%b5%d0%b7%d0%bd%d0%b8/EID%205-2024/ 
file:///D:/Rabota/BROSHURI/0_%d0%ad%d0%ba%d0%be-%d0%b2%d0%b5%d0%ba%d1%82%d0%be%d1%80/%d0%ad%d0%bf%d0%b8%d0%b4%d0%b5%d0%bc%d0%b8%d0%be%d0%bb%d0%be%d0%b3%d0%b8%d1%8f%20%d0%b8%20%d0%b8%d0%bd%d1%84%d0%b5%d0%ba%d1%86%d0%b8%d0%be%d0%bd%d0%bd%d1%8b%d0%b5%20%d0%b1%d0%be%d0%bb%d0%b5%d0%b7%d0%bd%d0%b8/EID%205-2024/ 
file:///D:/Rabota/BROSHURI/0_%d0%ad%d0%ba%d0%be-%d0%b2%d0%b5%d0%ba%d1%82%d0%be%d1%80/%d0%ad%d0%bf%d0%b8%d0%b4%d0%b5%d0%bc%d0%b8%d0%be%d0%bb%d0%be%d0%b3%d0%b8%d1%8f%20%d0%b8%20%d0%b8%d0%bd%d1%84%d0%b5%d0%ba%d1%86%d0%b8%d0%be%d0%bd%d0%bd%d1%8b%d0%b5%20%d0%b1%d0%be%d0%bb%d0%b5%d0%b7%d0%bd%d0%b8/EID%205-2024/ 
https://www.ecdc.europa.eu/sites/default/files/documents/communicable-disease-threats-report-week-43-2024.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/communicable-disease-threats-report-week-43-2024.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/communicable-disease-threats-report-week-43-2024.pdf
https://doi.org/10.21055/0370-1069-2020-3-17-26
https://elibrary.ru/uycsky
https://doi.org/10.20953/2500-1027-2019-2-21-26
https://doi.org/10.21055/0370-1069-2024-1-76-88
https://iris.who.int/handle/10665/274654
https://iris.who.int/handle/10665/274654
https://iris.who.int/handle/10665/372986
https://iris.who.int/handle/10665/372986
https://elibrary.ru/ppzldf
https://base.garant.ru/404729197/?ysclid=m7jeadl9qt514379224
https://base.garant.ru/404729197/?ysclid=m7jeadl9qt514379224
http://35.rospotrebnadzor.ru/Default.aspx?mnu=36983034eed44e1abfa31494cbc5ddf5
http://35.rospotrebnadzor.ru/Default.aspx?mnu=36983034eed44e1abfa31494cbc5ddf5
https://fbu3hmao.ru/2024/pdf/met/MUK-4.2.4030_24.pdf
https://docs.cntd.ru/document/350414419
https://docs.cntd.ru/document/350414419
https://doi.org/10.17816/ecogen16423-32
http://publication.pravo.gov.ru/document/0001202306230008
http://publication.pravo.gov.ru/document/0001202306230008
https://doi.org/10.35627/2219-5238/2023-31-11-82-93
https://doi.org/10.21055/0370-1069-2023-1-56-66
https://africacdc.org/download/africa-cdc-weekly-event-based-surveillance-report-november-2024/
https://africacdc.org/download/africa-cdc-weekly-event-based-surveillance-report-november-2024/
https://reliefweb.int/report/afghanistan/afghanistan-infectious-disease-outbreaks-epidemiological-week-43-20-26-oct-2024-situation-report-43
https://reliefweb.int/report/afghanistan/afghanistan-infectious-disease-outbreaks-epidemiological-week-43-20-26-oct-2024-situation-report-43
https://reliefweb.int/report/afghanistan/afghanistan-infectious-disease-outbreaks-epidemiological-week-43-20-26-oct-2024-situation-report-43
https://www.ecdc.europa.eu/sites/default/files/documents/communicable-disease-threats-report-week-43-2024.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/communicable-disease-threats-report-week-43-2024.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/communicable-disease-threats-report-week-43-2024.pdf
https://doi.org/10.21055/0370-1069-2020-3-17-26
https://elibrary.ru/uycsky
https://doi.org/10.20953/2500-1027-2019-2-21-26
https://doi.org/10.21055/0370-1069-2024-1-76-88

ORIGINAL STUDY ARTICLE

AUTHORS’ INFO

* Isabella V. Savina;

address: 117/40 M. Gorky st, Rostov-on-Don, Russia, 344002;
ORCID: 0000-0002-6825-1135;

eLibrary SPIN: 5466-4980;

e-mail: bella.moiseenko@yandex.ru

Vladimir D. Kruglikov, MD, Dr. Sci. (Medicine);
ORCID: 0000-0002-6540-2778;

eLibrary SPIN: 9767-2936;

e-mail: kruglikov_vd@antiplague.ru

Natalia E. Gaevskaya, MD, Cand. Sci. (Medicine);
ORCID: 0000-0002-0762-3628;

eLibrary SPIN: 3143-4788;

e-mail: gaevskaya_ne@antiplague.ru

Elena V. Monakhova, MD, Dr. Sci. (Medicine);
ORCID: 0000-0002-9216-7777;

eLibrary SPIN: 3091-5680;

e-mail: monakhova_ev@antiplague.ru

Alexey S. Vodopyanov, MD, Cand. Sci. (Medicine);
ORCID: 0000-0002-9056-3231;

eLibrary SPIN: 7319-3037;

e-mail: vodopyanov_as@antiplague.ru

[Aleksey K. Noskov|, MD, Cand. Sci. (Medicine);
ORCID: 0000-0003-0550-2221;

eLibrary SPIN: 5378-3729;

e-mail: noskov-epid@mail.ru

* Corresponding author / ABTop, 0TBETCTBEHHBIV 3@ NepenucKy

Vol. 29 (5) 2024

00l https://doiorg/1017816/EID642149

Epidemiology and Infectious Diseases

Ob ABTOPAX

* CaBuHa W3abenna ButanbeBHa;

appec: Poceyst, 344002, PocTos-Ha-[oHy, yn. M. lopekoro, 4. 117/40;
ORCID: 0000-0002-6825-1135;

eLibrary SPIN: 5466-4980;

e-mail: bella.moiseenko@yandex.ru

Kpyrnukos Bnagumup [iMUTpueBuY, 4-p Meq. Hayk;
ORCID: 0000-0002-6540-2778;

eLibrary SPIN: 9767-2936;

e-mail: kruglikov_vd@antiplague.ru

laeBckas Hatanbs EBreHbeBHa, KaHf. Me[. Hayk;
ORCID: 0000-0002-0762-3628;

eLibrary SPIN: 3143-4788;

e-mail: gaevskaya_ne@antiplague.ru

MoHaxoBa EneHa BnagumupoBHa, o-p Mef. Hayk;
ORCID: 0000-0002-9216-7777;

eLibrary SPIN: 3091-5680;

e-mail: monakhova_ev@antiplague.ru

BoponbsaHoB Anekcelt CepreeBuy, KaHa. Meq. Hayk;
ORCID: 0000-0002-9056-3231;

eLibrary SPIN: 7319-3037;

e-mail: vodopyanov_as@antiplague.ru

[Hockos Anekceit KuMoBmu |, ka1, Men. Hayk;
ORCID: 0000-0003-0550-2221;

eLibrary SPIN: 5378-3729;

e-mail: noskov-epid@mail.ru

347


https://orcid.org/0000-0002-6825-1135
https://www.elibrary.ru/author_profile.asp?spin=5466-4980
mailto:bella.moiseenko@yandex.ru
https://orcid.org/0000-0002-6540-2778
https://www.elibrary.ru/author_profile.asp?spin=9767-2936
mailto:kruglikov_vd@antiplague.ru
https://orcid.org/0000-0002-0762-3628
https://www.elibrary.ru/author_profile.asp?spin=3143-4788
mailto:gaevskaya_ne@antiplague.ru
https://orcid.org/0000-0002-9216-7777
https://www.elibrary.ru/author_profile.asp?spin=3091-5680
mailto:monakhova_ev@antiplague.ru
https://orcid.org/0000-0002-9056-3231
https://www.elibrary.ru/author_profile.asp?spin=7319-3037
mailto:vodopyanov_as@antiplague.ru
https://orcid.org/0000-0003-0550-2221
https://www.elibrary.ru/author_profile.asp?spin=5378-3729
mailto:noskov-epid@mail.ru
https://orcid.org/0000-0002-6825-1135
https://www.elibrary.ru/author_profile.asp?spin=5466-4980
mailto:bella.moiseenko@yandex.ru
https://orcid.org/0000-0002-6540-2778
https://www.elibrary.ru/author_profile.asp?spin=9767-2936
mailto:kruglikov_vd@antiplague.ru
https://orcid.org/0000-0002-0762-3628
https://www.elibrary.ru/author_profile.asp?spin=3143-4788
mailto:gaevskaya_ne@antiplague.ru
https://orcid.org/0000-0002-9216-7777
https://www.elibrary.ru/author_profile.asp?spin=3091-5680
mailto:monakhova_ev@antiplague.ru
https://orcid.org/0000-0002-9056-3231
https://www.elibrary.ru/author_profile.asp?spin=7319-3037
mailto:vodopyanov_as@antiplague.ru
https://orcid.org/0000-0003-0550-2221
https://www.elibrary.ru/author_profile.asp?spin=5378-3729
mailto:noskov-epid@mail.ru

	Эпидемиология и инфекционные болезни
	The risks of cholera importation 
and the forecasting system in epidemiological surveillance in the Russian Federation 
	ABSTRACT
	To cite this article:


	Риски завоза холеры и система прогнозирования 
в эпидемиологическом надзоре 
в Российской Федерации 
	АННОТАЦИЯ
	Как цитировать:

	BACKGROUND
	Aim
	METHODS
	RESULTS
	DISCUSSION
	CONCLUSION
	additional information
	References
	Список литературы
	AUTHORS’ INFO
	ОБ АВТОРАХ



