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Abstract
Background. The ongoing pandemic of a new coronavirus infection (COVID-19) determines the relevance of the 
analysis of epidemiological patterns of SARS-CoV-2 spread among the population of the Russian Federation. 
Aim — study of the manifestations of the epidemic process of COVID-19 in the Russian Federation in 2020–2022. 
Materials and methods. A retrospective epidemiological analysis of the incidence of COVID-19 in the Russian 
Federation was carried out from 03/30/2020 to 04/24/2022. The data from the Rospotrebnadzor report No. 970 
“Information on cases of infectious diseases in persons with suspected new coronavirus infection”, information 
portal Stopcoronavirus.rf, etc. were used. The presence of SARS-CoV-2 RNA was confirmed by real-time  
RT-PCR. 
Results and discussion. The analysis of the manifestations of the epidemic process of COVID-19 in the Russian 
Federation in 2020–2022 showed the presence of two stages which differed depending on the influence of the 
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biological factor and the ongoing anti-epidemic measures. There was a pronounced trend in the development of 
the epidemic process, starting from megacities (Moscow, Moscow region and St. Petersburg), which are major 
transport hubs and centers of migration activity of the population, to the regions of the Russian Federation. The 
SARS-CoV-2 pathogenicity has been shown to decrease with each subsequent cycle of the rise in the incidence 
of COVID-19 against the background of the increased contagiousness of the virus.
Conclusion. As a result of the study, risk areas (megacities) and risk groups were identified.
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Introduction
The epidemic, which first broke out in China in 

late 2019 – early 2020 and then spread to other coun-
tries worldwide, and which was etiologically related to 
SARS-CoV-2 (severe acute respiratory syndrome-relat-
ed coronavirus 2), has propelled research covering the 
entire range of the infection-associated problems [1, 2]. 

Coronaviruses belong to the family Corona-
viridae, the order Nidovirales; the first of them — 
HCoV-B814 — was isolated in 1965 and to date has 

not been preserved in virological collections. By the be-
ginning of the 21st century, coronaviruses had not been 
seen as dangerous viruses for human health;  rather they 
had been considered pathogens of relevance in veteri-
nary medicine. This view had to be revised after people 
had been infected by SARS-CoV (severe acute respi-
ratory syndrome-related coronavirus) of bat origin in 
Southeast Asia in 2002 and by MERS-CoV (Middle 
East respiratory syndrome-related coronavirus) in the 
Arabian Peninsula in 2012. Having a pronounced zoo-

13Санкт-Петербургский научно-исследовательский институт эпидемиологии и микробиологии имени Пастера 
Роспотребнадзора, Санкт-Петербург, Россия; 
14Ростовский-на-Дону противочумный институт Роспотребнадзора, Ростов-на-Дону, Россия 
15Нижегородский научно-исследовательский институт эпидемиологии и микробиологии  
имени академика И.Н. Блохиной Роспотребнадзора, Нижний Новгород, Россия; 
16Федеральный центр гигиены и эпидемиологии Роспотребнадзора, Москва, Россия; 
17Федеральная служба по надзору в сфере защиты прав потребителей и благополучия человека  
по Ростовской области, Ростов-на-Дону, Россия 
18Центр гигиены и эпидемиологии в городе Москве, Москва, Россия

Аннотация
Актуальность. Продолжающаяся пандемия новой коронавирусной инфекции (COVID-19) определяет ак-
туальность анализа эпидемиологических закономерностей распространения SARS-CoV-2 среди населе-
ния России. 
Цель данной статьи — изучение проявлений эпидемического процесса COVID-19 на территории РФ за 
2020–2022 гг. 
Материалы и методы. Проведён ретроспективный эпидемиологический анализ заболеваемости 
COVID-19 с 30.03.2020 по 24.04.2022 на территории РФ. Использованы материалы отчёта Роспотребнад-
зора № 970 «Информация о случаях инфекционных заболеваний у лиц с подозрением на новую коронави-
русную инфекцию», информационного портала Стопкоронавирус.рф и др. Наличие РНК SARS-CoV-2 бы-
ло подтверждено методом полимеразной цепной реакции в реальном времени с обратной транскрипцией. 
Результаты и обсуждение. При анализе проявлений эпидемического процесса COVID-19 на территории 
РФ за 2020–2022 гг. выделены два этапа, различавшиеся влиянием биологического фактора и проводимы-
ми противоэпидемическими мероприятиями. Прослеживается выраженная тенденция развития эпидеми-
ческого процесса, начиная от мегаполисов (Москва, Московская область и Санкт-Петербург), являющих-
ся крупными транспортными узлами и центрами миграционной активности населения, до регионов РФ. 
Установлено, что с каждым последующим циклом подъёма заболеваемости COVID-19 на фоне усиления 
контагиозности SARS-CoV-2 снижается его патогенность. 
Заключение. Выявлены территории риска (города-мегаполисы), группы риска, факторы, влияющие на 
развитие эпидемического процесса. Определены закономерности распространения SARS-CoV-2 и оце-
нена эффективность противоэпидемических мероприятий, направленных на разрыв механизма передачи 
возбудителя.

Ключевые слова: COVID-19, заболеваемость, эпидемический процесс, SARS-CoV-2

Этическое утверждение. Исследование проводилось при добровольном информированном согласии паци-
ентов. Протокол исследования одобрен Этическими комитетами ФБУН ЦНИИ Эпидемиологии Роспотребнадзо-
ра (протокол № 3 от 27.03.2020).
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notic potential, coronaviruses were able to cross the 
interspecies barrier, thus urging scientists to revise the 
taxonomic structure of the Coronaviridae family [3]. 

The studies have shown that the novel SARS-
CoV-2 virus emerged through natural mechanisms in 
China in October-November 2019 and used angioten-
sin-converting enzyme 2 (ACE2) receptors to facilitate 
its entry into human lung cells. The first case of infec-
tion associated with the novel coronavirus was report-
ed in Wuhan (China) on November 17, 2019; then, the 
authorities identified at least 266 people with the respi-
ratory condition that could be associated with the new 
variant of coronavirus. At the end of December 2019, 
the World Health Organization (WHO) was informed 
about an outbreak of pneumonia of unknown etiolo-
gy. At the beginning of 2020, cases of the new disease 
subsequently named COVID-19 (coronavirus disease 
2019) were reported in many countries, primarily in 
Europe and the United States [4–7]. With numerous 
fatal outcomes, damage to people’s health, which was 
caused by COVID-19, its rapid global spread, WHO 
had every reason to declare the novel coronavirus in-
fection outbreak a global pandemic on March 11, 20201. 
COVID-19 remains a public health concern worldwide, 
having a tremendous epidemiological, social and eco-
nomic impact.

The COVID-19 epidemic process has distinctive 
patterns in different countries. Such diversity can be 
caused by multiple factors, including the level of eco-
nomic development, effectiveness of the healthcare 
system, ethnic composition of population, promptness 
and scale of the containment measures imposed by the 
government, population health and mentality, environ-
mental conditions, and other factors. Since the first cas-
es of COVID-19 were reported, many countries have 
developed and introduced statistical reporting forms to 
collect epidemiological and clinical information to be 
further used for building databases not only to analyze 
the country-specific patterns of the epidemic process 
and disease course, but also to assess the effectiveness 
of the containment measures and to plan further mea-
sures aimed to control and prevent outbreaks of acute 
respiratory infections of pandemic potential [8–15].

Note that all the epidemic control measures imple-
mented in the Russian Federation (RF) were based on 
the scientific rationale and the experience accumulated 
by the Russian epidemiology. Therefore, from the out-
set, the measures adopted by the Federal Service for 
Surveillance on Consumer Rights and Human Well-
being (Rospotrebnadzor) were focused on monitoring 
of the epidemiological situation (from December 31, 
2019) and strict sanitary and quarantine control at RF 
border crossing points. Yet, as the COVID-19-causing 

1 WHO. Coronavirus disease 2019 (COVID-19) Situation 
Report — 51; 2020. Available at: https://apps.who.int/iris/
handle/10665/331475

pathogen can be transmitted by asymptomatic carriers, 
the risk of infection being imported to the country still 
existed. During the early stage of the COVID-19 pan-
demic, the main efforts were focused on prevention of 
importation and spread of infection across the RF state 
border. Subsequently, once SARS-CoV-2 had spread 
throughout the world and reached pandemic propor-
tions, the focus on control and prevention measures 
shifted from the cross-border sanitary measures toward 
testing and screening, tracing contacts, their quarantine 
and isolation inside the country. 

The effectiveness of the response to the SARS-
CoV-2 spread in RF is rooted in the systemic approach 
and prompt implementation of strict containment mea-
sures based on the results of the large-scale laboratory 
screening and prediction for development of the epi-
demic situation. The response to the COVID-19 spread 
in Russia is unique, as research institutions closely 
collaborate with sanitary and epidemiological services. 
Science has become a secure foothold for development 
of diagnostic tools, means of prevention and treatment 
of COVID-19, monitoring the dynamics of the epide-
mic process across regions and country-wide, thus pro-
viding the ground for further adoption of executive de-
cisions. The epidemiological analysis and well-defined 
criteria set for assessment of the epidemic situation lay 
behind the decisions on restriction of air travel, opera-
tion of business offices, manufacturing facilities, edu-
cational and cultural institutions [16–24].

The aim of the article was to study the COVID-19 
epidemic process features in Russia during 2020-2022.

Materials and methods
The study was performed at the Central Research 

Institute of Epidemiology of Rospotrebnadzor. The ret-
rospective epidemiological analysis of the COVID-19 
incidence in RF was conducted for the period from 
March 30, 2020 to April 24, 2022. The information 
about patients (age, gender, case severity, and the onset 
date) was retrieved from the database containing data 
of Rospotrebnadzor reports, form 970 "Information 
about Cases of Infectious Diseases in Individuals with 
Suspected Novel Coronavirus Infection". The ICD-10 
U07.1, COVID-19, virus identified, code was assigned 
to the above patients: COVID-19 was confirmed by 
laboratory tests, regardless of the severity of the clinical 
signs or symptoms. We also used the data from WHO, 
the Russian information portal stopcoronavirus.rf2, and 
the Yandex DataLens data visualization and analysis 
service3. The above materials were used to study main 
features of the COVID-19 epidemic process during the 
period from the beginning of the pandemic to the pres-
ent day, including incidence dynamics, gender ratios 

2 The public Internet resource for information of population on 
coronavirus (COVID-19). URL: https://стопкоронавирус.рф

3 URL: https://datalens.yandex

https://стопкоронавирус.рф
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and age distribution of patients, seasonal patterns, the 
effect of the imposed containment measures. We also 
used materials from VGARus (Virus Genome Aggrega-
tor of Russia), the national platform for aggregated data 
on SARS-CoV-2 genomes4.

The laboratory studies were conducted in com-
pliance with Guidelines MR 3.1.0169-20, Laboratory 
Diagnostics of COVID-19, etc. The biological materi-
al for the study included nasal, nasopharyngeal, and/
or throat swabs, bronchial washings collected during 
fibrobronchoscopy (bronchoalveolar lavage), (endo)
tracheal and nasopharyngeal aspirate, sputum, biopsy 
or autopsy material of the respiratory tract.

The laboratory techniques used in the study are 
developed by specialists of the Central Research In-
stitute of Epidemiology of Rospotrebnadzor. The pres-
ence of SARS-CoV-2 RNA was confirmed by using the 
real-time reverse transcription polymerase chain reac-
tion (real-time RT-PCR) test system AmpliSens® Cov-
Bat-FL5 and LAMP-based assay AmpliSens® SARS-
CoV-2. To quantify SARS-CoV-2 RNA with RT-PCR, 
we used the AmpliSens® COVID-19-FL reagent kit6. 
For the amplification of genomic fragments and subse-
quent sequencing, we used the primer panels designed 
at the Central Research Institute of Epidemiology of 
Rospotrebnadzor. The real-time PCR-based technique 
was developed to detect 2 mutations in the S protein 
of the delta genetic variant (B.1.617.2) – L452R and 
P681R, and 4 mutations in the S protein of the omicron 
genetic variant (B.1.1.529) – the N501Y mutation, the 
delHV69-70 deletion, the delVYY143-145 deletion, and 
the Ins214EPE insertion. 

The statistical analysis was conducted using stan-
dard methods of descriptive statistics in Microsoft Ex-
cel and Statistica 12.0 (StatSoft). The confidence inter-
val (95% CI) was calculated using the Clopper-Pearson 
method (the exact method).

Results 
The analysis of the COVID-19 epidemic process 

in Russia during 2020–2022 was based on the dynamic 
assessment of the epidemic situation and its trends. 

In Russia, the first cases of COVID-19 were re-
ported in areas bordering China 31/1/2020; the first 
case of imported infection in the European part of the 

4 VGARus (Virus Genome Aggregator of Russia). 
 URL: https://genome.crie.ru/app/index
5 Registration Certificate No. RZN 2014/1987 dated 7/4/2020; 

The reagent kit for detection of RNA of coronaviruses causing 
severe respiratory infection: MERS-Cov (Middle East respiratory 
syndrome coronavirus) and SARS-Cov (severe acute respiratory 
syndrome coronavirus) in biological materials by using 
polymerase chain reaction (PCR) with the AmpliSens® Cov-Bat-
FL kit for hybridization and fluorescence detection in compliance 
with TU 9398-224-01897593-2013 specifications.

6 Registration Certificate No. 2021/14026, 9/4/2021; The reagent 
kit for detection and quantification of SARS-CoV-2 RNA by 
using RT-PCR and AmpliSens® COVID-19-FL.

country was recorded on 2/3/2020. From 30/3/2020, the 
infection started spreading swiftly in megacities and 
megaregions, and, later, on 16/4/2020, COVID-19 cases 
were reported in all regions of Russia. During the entire 
period of monitoring (30/3/2020–24/4/2022) in Russia, 
a total of 18,137,137 cases of infection were reported. 
The average COVID-19 incidence rate in Russia during 
2021–2022 was 155.3 per 100,000 po pulation. The dy-
namic assessment of the COVID-19 epidemic situa-
tion and its trends in Russia during 2020–2022 showed 
that there were 5 surges in the incidence. The highest 
number of cases was recorded during the 5th surge 
(10/1/2021–27/2/2022), being 905.37 per 100,000 po-
pulation (Fig. 1).

The most intensive spread of SARS-CoV-2 was 
recorded in three megalopolises of Russia (Moscow, 
the Moscow Region, St. Petersburg) where the cumula-
tive number of COVID-19 cases during the importation 
period (2/3/2020–30/3/2020) accounted for 84% (95% 
CI, 83.08–85.20) of the total number of reported cases 
(Fig. 2). 

Later, the proportion changed dramatically, and 
the number of COVID-19 cases in Moscow, the Mos-
cow Region, and St. Petersburg during the entire period 
(30/3/2020–24/4/2022) accounted for 31% of the total 
cases (95% CI, 30.8–32.2) (Moscow – 16%, the Mos-
cow Region – 6%, St. Petersburg – 9%), while the num-
ber of recorded cases in other RF regions accounted for 
69% (95% CI, 68.5–70.95) (Fig. 2).

The epidemic process in Russia started from the 
first case of COVID-19 imported to the European part 
of the country (Moscow) from Italy on 2/3/2020. Start-
ing from 30/3/2020, cases of COVID-19 began surging 
(30/3/2020–30/8/2020 — 22 calendar weeks). During 
that period, a total of 987,989 cases of COVID-19 were 
recorded; the average incidence rate in Russia was 
30.72 per 100,000 population (Fig. 3).

When the epidemic was escalating during the 
first surge in the incidence, the rate of increase in new 
cases ranged from 39.6% to 161.3% (from 10,370 to 
75,001 cases weekly). Starting from 16/5/2020, the 
number of recorded new cases declined sharply, having 
demonstrated a 20.5% drop by 31/5/2020, and having 
further decreased by 42.6% by 30/6/2020, compared 
to the previous highest level. The incidence reached 
its peak during 4/5/2020–11/5/2020, with 51.31 cas-
es per 100,000 population. In Moscow, the incidence 
rates were 6.4-fold higher than the rates across Russia  
(p < 0.001). The period of escalation was followed by 
a slow decline and then, finally, the rates plateaued at 
their lowest levels — 22.97 per 100,000 population 
(Fig. 3). In regions, the stabilization of incidence rates 
(21st–39th week) took much longer time and the highest 
rate was recorded 15 days later than in Moscow, the 
Moscow Region, and St. Petersburg.

The aggravation of the epidemiological situation 
was recorded from 31/8/2020 through May 09, 2021 
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Fig. 1. Dynamics of COVID-19 incidence in the Russian Federation in 2020–2022.
I–V — periods of rise.

Fig. 2. The proportion of SARS-CoV-2 infection in large megacities (Moscow, Moscow Region, St. Petersburg) among  
all COVID-19 cases registered in the Russian Federation during the period of SARS-CoV-2 “importation” in 2020  

(March, 02, 2020 – March 30, 2020) (a) and during the period from March 30, 2020 to April 24, 2022 (b).

а b
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(36 calendar weeks) and was caused by the 2nd surge 
in the COVID-19 incidence in Russia. The incidence 
rate was 2,661.23 per 100,000 population. A total of 
3,889,936 cases were recorded. The average rate of 
COVID-19 incidence in Russia during that period was 
73.92 per 100,000 population (Fig. 4).

During the 2nd surge in the COVID-19 incidence 
in Russia, the rate of increase was characterized by high 
absolute numbers and varied during September-Decem-

ber 2020, ranging from 0.7% to 32.3% (from 35,179 to 
201,871 cases weekly). The rate of newly reported cases 
reached its peak, spiking to 29,935 new cases of infec-
tion on 24/12/2020, and was followed by a steep decline, 
having dropped by 38.7% by 31/1/2021 and by 62.1% by 
28/2/2021 compared to the highest rate. The peak of in-
cidence was recorded during 21/12/2020–27/12/2020, 
reaching 138.11 per 100,000 population. The average 
incidence rate was 93.0 per 100,000 po pulation.

Fig. 3. Dynamics of COVID-19 incidence in the Russian Federation during its I period  
from March 30, 2020 to August 30, 2020.

Fig. 4. Dynamics of COVID-19 incidence in the Russian Federation during its II period  
from August 31, 2020 to May 9, 2021.
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During the 3rd surge (10/5/2021–12/9/2021, 18 
calendar weeks), a total of 2,259,808 cases were re-
corded in Russia with the average COVID-19 incidence 
rate of 85.89 per 100,000 population (Fig. 5).

During that period, the rate of increase was char-
acterized by high numbers and ranged from 1.1% to 
31.5% weekly (from 59,983 to 174,800 cases). The 
peak level of 25,766 new cases of infection was re-
corded during 12/7/2021–18/7/2021, with 119.59 per 
100,000 population. Later, the number of newly re-
ported cases went down, having decreased by 7.6% by 
31/7/2021 and by 30.9% by 31/8/2021 compared to the 
highest level (Fig. 5).

The fourth surge in the incidence lasted from 
13/9/2021 to 9/1/2022 (17 calendar weeks); a total of 
3,510,779 cases were reported with the average in-
cidence rate being 141.28 per 100,000 population 
(Fig. 6). The rate of increase varied during Septem-
ber 2021, ranging from 3.4% to 15.1% (from 112,883 
to 281,305 cases weekly). The peak of incidence was 
recorded during 1/11/2021–7/11/2021, the incidence 
rate being 192.45 per 100,000 population and going 
downward by 21.0% by 30/11/2021 and by 50.1% by 
31/12/2021 compared to the highest level. 

The 5th surge (10/1/2021–27/3/2022, 11 calen-
dar weeks) brought 5,640,267 cases. The average 
COVID-19 incidence rate in Russia during that period 
was 442.31 per 100,000 population (Fig. 7).

The above period of the pandemic demonstrated 
high rates of increase ranging during January–February 
2022 from 23.3% to 106.4% (from 15,830 to 203,949 
cases daily). The peak of 203,949 new cases of infec-

tion was recorded on 11/2/2022. Then, the number of 
newly reported cases dwindled, having decreased by 
16.2% by 20/2/2022 compared to the highest level. The 
fifth surge was recorded on 3/1/2022, with the incidence 
peak reached on 7/2/2022–13/2/2022. The highest rate 
of COVID-19 incidence in Russia during that period 
was 905.37 per 100,000 population.

The comparative analysis of the epidemic process 
rates in different regions of Russia showed that the epi-
demic started escalating in megacities and megaregions 
before it hit other regions. For example, in Moscow, the 
increase in the incidence was reported from 30/3/2020 
through 5/4/2020 with the peak rates reached during 
4/5/2020–10/5/2020 — 325.04 per 100,000 popula-
tion, while the other RF regions reported the increas-
ing incidence rates during 20/4/2020–26/4/2020 with 
the highest incidence rates recorded during 8/6/2020–
14/6/2020 — 37.75 per 100,000 population (Fig. 8). 
The trend persisted during the next 4 surges in the 
COVID-19 incidence in Russia (Table).

One of the priorities of the epidemiological sur-
veillance over COVID-19 is identification of target 
groups of population at high risk of infection. The retro-
spective epidemiological analysis of the data collected 
at different points of the epidemic during 2020–2022 
showed that the gender-age structure of COVID-19 
cases was mostly represented by women and men 
aged 50–64 years (24.2 and 21.8%, respectively) and 
female and male patients over 65 years (20.8 and 
15.7%, respectively). The lowest proportion among 
the COVID-19 cases was reported for individuals aged 
18–29 years (with women accounting for 10.9% and 

Fig. 5. Dynamics of COVID-19 incidence in the Russian Federation during the third period  
from May 10, 2021 to September 12, 2021. 
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Fig. 6. Dynamics of COVID-19 incidence in the Russian Federation during the fourth period  
from September 13, 2021 to January 9, 2022.

men – for 11.9%), which can be explained by the prev-
alence of asymptomatic cases due to active functioning 
of the immune system providing effective protection of 
the host against infectious agents (Fig. 9). The above 

data are consistent with the results obtained by Russian 
researchers in 2020 and demonstrating that COVID-19 
is the disease affecting primarily middle-aged and older 
adults [24].

Fig. 7. Dynamics of COVID-19 incidence in the Russian Federation during the V period  
from January 10, 2022 to March 27, 2022.
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Comparison of COVID-19 incidence rates at the different stages of epidemic in Moscow and other regions of the Russia

Rise
Start date of the increase in incidence

Incidence rate (per 100 thousand population)
Date of maximum incidence

Мaximum incidence rate (per 100 thousand population)

Moscow regions of the Russian Federation Moscow regions of the Russian Federation

I 14th week, 2020
(30.03.2020–05.04.2020)

18,02

17th week, 2020
(20.04.2020–26.04.2020)

14,93

19th week, 2020
(04.05.2020–10.05.2020)

325,04

24th week, 2020
(08.06.2020–14.06.2020)

37,75

II 37th week, 2020
(07.09.2020–13.09.2020)

37,46

40th week, 2020
(28.09.2020–04.10.2020)

34,00

49th week, 2020
(30.11.2020–06.12.2020)

382,05

52nd week, 2020
(21.12.2020–27.12.2020)

113,52

III 23rd week, 2021
(07.06.2021–13.06.2021)

290,08

25th week, 2021
(21.06.2021–27.06.2021)

61,49

25th week, 2021
(21.06.2021–27.06.2021)

413,80

29th week, 2021
(19.07.2021–25.07.2021)

107,45

IV 37th week, 2021
(13.09.2021–19.09.2021)

123,33

39th week, 2021
(27.09.2021–03.10.2021)

105,14

43rd week, 2021
(25.10.2021–31.10.2021)

398,75

45th week, 2021
(08.11.2021–14.11.2021)

181,28

V 1st week, 2022
(03.01.2022–09.01.2022)

142,28

3rd week, 2022
(17.01.2022–23.01.2022)

163,89

5th week, 2022
(31.01.2022–06.02.2022)

398,75

6th week, 2022
(07.02.2022–13.02.2022)

181,28

Fig. 8. Comparative dynamics of COVID-19 incidence in Moscow and in the Russian Federation (2020–2022).
I –V — periods of rise (dates see in the Table). 
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Although the gender distribution was relatively 
uniform in different age groups, men prevailed among 
the COVID-19 patients under 40 years old, while women 
prevailed among the patients over 40 years old (Fig. 9). 
Thus, the demographic profiles of COVID-19 patients 
remained almost unchanged during the pande mic, thus 
implying a relative stability of the gender-age distribu-
tion. This stability makes it possible to identify the target 
groups of population at high risk of infection as well as 
monitoring parameters to have sufficient information for 
making targeted and effective executive decisions.

The proportion of children aged 0–17 years in-
creased from 10% in 2020 to 18% of the total number 
of cases in 2022 (Fig. 10).

Fig. 9. Age distribution of COVID-19 cases (male and female) in the Russian Federation in 2020–2022.

The analysis of clinical manifestations of 
COVID-19 in Russia during the monitoring period 
(March 30, 2020 – April 24, 2022) showed that mild 
cases (54.19%; 95% CI, 53.13–55.24) and moderate 
cases (42.73%; 95% CI, 41.86–43.60) prevailed. The 
severe cases accounted for 3.08% (95% CI, 2.86–3.30) 
of the total cases.

The analysis of the COVID-19 incidence in Rus-
sia during the surge in the incidence showed that the 
COVID-19 cases were distributed by their severity as 
follows: During the first period, mild cases accounted 
for 47.8%, moderate cases — for 47.7%, severe ca-
ses — for 4.5% of the total cases; during the second 
surge, they accounted for 55.3%, 41.6%, and 3.1%, 

Fig. 10. Age distribution of COVID-19 cases in the Russian Federation in 2020–2022.
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Fig. 11. The distribution of COVID-19 cases by the disease severity in the Russian Federation  
at the I–V stages of the epidemic. * р < 0,05.

severity, going gradually down to 3.1%, 2.6%, 2.2%, 
and 0.4% during the 2nd, 3rd, 4th, and 5th periods, re-
spectively. It can be assumed that this downward trend 
was caused by the improved treatment practices for 
COVID-19 patients and by weakening of the pathogen-
ic properties of the virus due to mutation processes.

Among the COVID-19 cases reported in Russia 
during the studied period (30/3/2020–24/4/2022), the 
proportion of pneumonia cases among hospitalized 
patients with diagnosed COVID-19 was 80.68% (95% 

respectively; during the third surge, they accounted 
for 56.3%, 41.1%, and 2.6%, respectively; during the 
fourth surge, they accounted for 56.8%, 40.9%, and 
2.2%; during the firth surge period, they accounted for 
66.6%, 33.0%, and 0.4% of the total cases, respectively 
(Fig. 11). 

As can be seen, during five periods of surge in the 
COVID-19 incidence, the proportion of severe cases 
of infection was shrinking, and during the first period, 
they accounted for 4.5% of the total cases of different 

Fig. 12. Distribution of the clinical variants of registered cases of COVID-19 in the Russian Federation  
during the I–V stages of the epidemic. * р < 0,05.
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CI, 77.75–83.61), and the proportion of clinical vari-
ants of respiratory viral infection was 19.32 (95% CI, 
16.39–22.25).

The distribution of COVID-19 clinical forms in 
Russia by periods of surge in the incidence is shown in 
Fig. 12. As the COVID-19 pandemic kept spreading in 
Russia, the cases diagnosed with pneumonia were re-
ported 4.5–5.2 times more frequently than the cases di-
agnosed with acute respiratory viral infection; however, 
the ratio changed dramatically during the fifth surge in 
the incidence.

Discussion
The analysis of the features of the COVID-19 epi-

demic process in Russia during 2020–2022 showed that 
the process could be broken into two stages. 

The first stage (March 2020 – January 2021) is 
intrinsically connected with the epidemic control and 
containment measures put in place across the country 
and incorporating non-specific prevention practices. 
From the epidemiological perspective, it was character-
ized by inhomogeneity (heterogeneity) of the interact-
ing pathogen and human populations. During the first 
stage of the COVID-19 epidemic in Russia, two surges 
in the incidence were recorded, both driven by social 
and natural factors. 

The second stage (January 2021–the present day) 
evolved due to changes in the biological properties 
of SARS-CoV-2 and launching of mass vaccination 
against COVID-19; during that stage, three surges in 
the incidence among the population were recorded. 

The analysis of the SARS-CoV-2 spread helped 
identify the pattern of the COVID-19 epidemic process 
in Russia: The initial rapid surge in the incidence during 
the virus importation period (2/3/2020–30/3/2020) in 
megacities and megaregions due to high density of pop-
ulation and social activity, high-density domestic and 
international traffic flows, poor social distancing and 
subsequent gradual spread of the epidemic process to 
other RF regions from west to east. 

During the first stage of increasing incidence 
among the population, from March to May 2020, the 
timely implemented epidemic control measures in-
corporating mandatory restriction policies and sani-
tary-epidemiological measures (the lockdown poli-
cies) had a significant impact on the development of 
the COVID-19 epidemic process in all regions of Rus-
sia [17]. As the COVID-19 pandemic was escalating 
worldwide, the RF Government consistently imposed 
stringent protective measures: from bans on entry of 
foreign citizens from the most affected countries to 
border closures and international air travel bans. A to-
tal of 15 orders were issued by the RF Government in 
January-March 2020 to impose restrictions on travel. 
Following the Decrees of RF President (No. 206, No. 
239, No. 2294), the period of stay-at-home days ended 
on 12/5/2020. 

The imposition of restriction orders and contain-
ment measures reduced the activity of the pathogen 
transmission from the source of infection to a suscep-
tible person. The epidemic control measures prevented 
an explosive increase in the incidence in Russia and 
gave time required for providing medical infrastructure 
for effective professional assistance to affected people. 

It should be noted that the time interval, after 
which the social distancing and self-isolation measures 
can take effect in megacities and megaregions, is equal 
to 3.0–3.5 incubation periods with maximum duration 
of 14 days [22]. During the mandatory self-isolation, 
the watershed moment in the COVID-19 epidemic in 
Moscow was reached on 16/5/2020, when the number 
of new cases dropped dramatically from 4,748 to 3,505, 
stabilizing at new levels and going further down.

Mandatory containment measures, despite their 
impact on the intensity of the epidemic process, are 
limited not only in their scale, but also in their duration. 
In Russia, the complex of containment measures and 
stay-at-home orders produced a positive epidemiolo-
gical effect. 

The second stage of the COVID-19 pande mic 
in Russia (from January 2021 to date) started with 
changes in the biological properties of SARS-CoV-2, 
the subsequent swapping of prevailing (alpha, delta, 
and omicron) genetic variants and the launch of large-
scale specific preventive immunization. During the sec-
ond stage, surges in the COVID-19 incidence (the 3rd 
through the 5th) took place amid the mass vaccination 
and, apparently, were linked with the evolution of the 
virus and development of its epidemic variant (the pha-
sic development of the epidemic process fitting into the 
theory of self-regulation by academician V.D. Belya-
kov), along with the natural changes in the immunolog-
ical structure of the human population in the circulation 
of the pathogen [25, 26].

The second surge in the COVID-19 incidence 
was assumedly catalyzed by seasonal factors typical of 
spikes in incidence of respiratory infections with air-
borne transmission of the pathogen. The available data 
can hardly be used for retrospective multi-year analy-
sis of COVID-19 incidence. It can be assumed that the 
coronavirus is becoming seasonal with annual peaks in 
the incidence in September-October; however, these 
data require further research and substantiation.

Conclusion
The analysis of features of the COVID-19 epidem-

ic process and the circulation of SARS-CoV-2 genetic 
variants in Russia during 2020-2022 helped us identify 
2 stages of the pandemic and 5 surges in the COVID-19 
incidence, each of them having its specific characteris-
tics. The first stage (March 2020 – January 2021) starts 
with the new pathogen in the human population, which, 
with the support of social and natural factors, triggered 
the COVID-19 epidemic process. During the second 
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stage of the COVID-19 pandemic in Russia (January 
2021 – the present day), there were changes in the bio-
logical properties of SARS-CoV-2 and the subsequent 
swapping of prevailing genetic variants, their genetic 
transformation and the beginning of specific large-scale 
immunization. 

The new genetic variants of SARS-CoV-2 are less 
pathogenic, but more contagious for humans. It can be 
seen from the increased incidence rates in the popula-
tion and the decreased percentage of severe cases of 
infection. 

The study demonstrated a clear trend in develop-
ment of the COVID-19 epidemic process in Russia, 
including megacities and megaregions (Moscow, the 
Moscow Region, and St. Petersburg), which are large 
commuting hubs and centers of migration activity of 
the population, and regions connected through trans-
portation flows. 

One of the priorities in epidemiological surveil-
lance over COVID-19 is identification of target groups 
of population at high risk of infection. The epidemiolog-
ical analysis shows that risk increases for people aged 
50–64 years. The proportion of children aged 0–17 is 
gradually increasing in the total affected population in 
2022, thus suggesting that the pathogen has adapted to 
the new vulnerable group of population. 

The analysis of COVID-19 incidence rates, moni-
toring of biological, natural, and social factors, identifi-
cation of high-risk groups and regions are essential for 
mapping out further routes and focus areas of epidemi-
ological surveillance, which lies at the core of planning 
and implementation of preventive and epidemic control 
measures.

R E F E R E N C E S
1. Corman V.M., Muth D., Niemeyer D., Drosten C. Hosts and 

sources of endemic human coronaviruses. Adv. Vir. Res. 2018; 
100: 163–88. https://doi.org/10.1016/bs.aivir.2018.01.001

2. Lu R., Zhao X., Li J., Niu P., Yang B., Wu H., et al. Genomic 
characterization and epidemiology of 2019 novel coronavirus: 
implications for virus origins and receptor binding. Lancet. 
2020; 395(10224): 565–74. 
https://doi.org/10.1016/S0140-6736(20)30251-8 

3. Shchelkanov M.Yu., Popova A.Yu., Dedkov V.G., Akim-
kin V.G., Maleev V.V. History of investigation and current 
classification of coronaviruses (Nidovirales: Coronaviridae). 
Infektsiya i immunitet. 2020; 10(2): 221–46. 
https://doi.org/10.15789/2220-7619-HOI-1412 (in Russian

4. Romagnani P., Gnone G., Guzzi F., Negrini S., Guastalla A., 
Annunziato F., et al. The COVID-19 infection: lessons from the 
Italian experience. J. Public Health Policy. 2020; 41(3): 238–
44. https://doi.org/10.1057/s41271-020-00229-y 

5. Sebastian G., Massa M., Riboli E. COVID-19 epidemic in Ita-
ly: evolution, projections and impact of government measures. 
Eur. J. Epidemiol. 2020; 35(4): 341–5. 
https://doi.org/10.1007/s10654-020-00631-6

6. Rothe C., Schunk M., Sothmann P., Bretzel G., Froeschl G., 
Wallrauch C., et al. Transmission of 2019-nCoV infection from 
an asymptomatic contact in Germany. N. Engl. J. Med. 2020; 
382(10): 970–1. https://doi.org/10.1056/NEJMc200146 

7. Holshue M.L., DeBolt C., Lindquist S., Lofy K., Wiesman J., 
Bruce H., et al. First case of 2019 novel coronavirus in the Uni-

ted States. N. Engl. J. Med. 2020; 382(10): 929–36. 
https://doi.org/10.1056/NEJMoa2001191 

8. Wang C.J., Ng C.Y., Brook R.H. Response to COVID-19 in Tai-
wan: big data analytics, new technology, and proactive testing. 
JAMA. 2020; 323(14): 1341–2. 
https://doi.org/10.1001/jama.2020.3151 

9. Pshenichnaya N.Yu., Lizinfel'd I.A, Zhuravlev G.Yu., Ploski-
reva A.A., Akimkin V.G. COVID-19 epidemic process in the 
Russian Federation: Interim results. 1st report. Infektsionnye 
bolezni. 2020; 18(3): 7–14. 
https://doi.org/10.20953/1729-9225-2020-3-7-14 (in Russian) 

10. Lauer S.A., Grantz K.H., Bi Q., Jones F.K., Zheng Q., Mere-
dith H.R., et al. The incubation period of coronavirus disease 
2019 (COVID-19) from publicly reported confirmed cases: 
estimation and application. Ann. Intern. Med. 2020; 172(9): 
577–82. https://doi.org/10.7326/M20-0504  

11. Raifman J., Nocka K., Jones D., Bo J., Lipson S., Jay J., et 
al. COVID-19 US State Policy Database. Ann Arbor, MI: In-
ter-university Consortium for Political and Social Research; 
2020. https://doi.org/10.3886/E119446V1

12. Fang L., Karakiulakis G., Roth M. Are patients with hyperten-
sion and diabetes mellitus at increased risk for COVID-19 in-
fection? Lancet. Respir. Med. 2020; 8(4): e21. 
https://doi.org/10.1016/S2213-2600(20)30116-8

13. Liang W.H., Guan W.J., Li C.C., Li Y.M., Liang H.R., Zhao Y., 
et al. Clinical characteristics and outcomes of hospitalised pa-
tients with COVID-19 treated in Hubei (epicentre) and outside 
Hubei (non-epicentre): a nationwide analysis of China. Eur. Re-
spir. J. 2020; 55(6): 2000562. 
https://doi.org/10.1183/13993003.00562-2020 

14. Ting D.S., Carin L., Dzau V., Wong T.Y. Digital technology and 
COVID-19. Nat. Med. 2020; 26(4): 459–61. 
https://doi.org/10.1038/s41591-020-0824-5 

15. Kutyrev V.V., Popova A.Yu., Smolenskiy V.Yu., Ezhlova E.B., 
Demina Yu.V., Safronov V.A., et al. Message 1: Models for 
the implementation of preventive and anti-epidemic measures. 
Problemy osobo opasnykh infektsiy. 2020; (1): 6–13. 
https://doi.org/10.21055/0370-1069-2020-1-6-13 (in Russian)

16. Popova A.Yu., ed. COVID-19: Scientific and Practical Aspects 
of the Fight Against the Pandemic in the Russian Federation 
[COVID-19: nauchno-prakticheskie aspekty bor'by s pandemiey 
v Rossiyskoy Federatsii]. Saratov: Amirit; 2021. (in Russian)

17. Akimkin V.G., Kuzin S.N., Kolosovskaya E.N., Kudryavtse-
va E.N., Semenenko T.A., Ploskireva A.A., et al. Assessment 
of the COVID-19 epidemiological situation in St. Petersburg. 
Zhurnal mikrobiologii, epidemiologii i immunobiologii. 2021; 
98(5): 497–511. https://doi.org/10.36233/0372-9311-154 (in 
Russian)

18. Akimkin V.G., Kuzin S.N., Semenenko T.A., Ploskireva A.A., 
Dubodelov D.V., Tivanova E.V., et al. Characteristics of the ep-
idemiological situation on COVID-19 in the Russian Federation 
in 2020. Vestnik Rossiyskoy akademii meditsinskikh nauk. 2021; 
76(4): 412–22. https://doi.org/10.15690/vramn1505 (in Rus sian)

19. Zadorozhnyy A.V., Pshenichnaya N.Yu., Ugleva S.V., Erovi-
chenkov A.A., Akimkin V.G., Maleev V.V. Comparative ana-
lysis of the incidence of COVID-19 among the population of 
Moscow and in organized groups in public institutions during 
the pandemic. Epidemiologiya i infektsionnye bolezni. Aktu-
al'nye voprosy. 2021; 11(2): 36–41. 
https://doi.org/10.18565/epidem.2021.11.2.36-41 (in Russian)

20. Pshenichnaya N.Yu., Lizinfel'd I.A., Zhuravlev G.Yu., Ploskire-
va A.A., Erovichenkov A.A., Akimkin V.G. COVID-19 epide-
mic process in the Russian Federation: interim results. 2th re-
port. Infektsionnye bolezni. 2021; 19(1): 10–5. 
https://doi.org/10.20953/1729-9225-2021-1-10-15 (in Russian)

21. Akimkin V.G., Kuzin S.N., Semenenko T.A., Shipulina O.Yu., 
Yatsyshina S.B., Tivanova E.V., et al. Patterns of the SARS-
CoV-2 epidemic spread in a megacity. Voprosy virusologii. 
2020; 65(4): 203–11. https://doi.org/10.36233/0507-4088-
2020-65-4-203-211 (in Russian)



ЖУРНАЛ МИКРОБИОЛОГИИ, ЭПИДЕМИОЛОГИИ И ИММУНОБИОЛОГИИ. 2022; 99(3) 
DOI: https://doi.org/10.36233/0372-9311-276

ОРИГИНАЛЬНЫЕ ИССЛЕДОВАНИЯ

22. Kaptelova V.V., Bukharina A.Y., Shipulina O.Y., Korneenko E.V., 
Saenko S.S., Lukyanov A.V., et al. Case report: change of domi-
nant strain during dual SARS-CoV-2 infection. BMC Infect. Dis. 
2021; 21(1): 959. https://doi.org/10.1186/s12879-021-06664-w 

23. Borisova N.I., Kotov I.A., Kolesnikov A.A., Kaptelova V.V., 
Speranskaya A.S., Kondrasheva L.Yu., et al. Monitoring the 
spread of the SARS-CoV-2 (Coronaviridae: Coronavirinae: 
Betacoronavirus; Sarbecovirus) variants in the Moscow region 
using targeted high-throughput sequencing. Voprosy viruso-
logii. 2021; 66(4): 269–78. 
https://doi.org/10.36233/0507-4088-72 (in Russian)

24. Akimkin V.G., Kuzin S.N., Semenenko T.A., Ploskireva A.A., 
Dubodelov D.V., Tivanova E.V., et al. Gender-age distribution 
of patients with COVID-19 at different stages of epidemic in 
Moscow. Problemy osobo opasnykh infektsiy. 2020; (3): 27–35. 
https://doi.org/10.21055/0370-1069-2020-3-27-35  
(in Russian)

25. Belyakov V.D. Internal regulation of the epidemic process (an-
swers to comments and questions raised during the discussion 
of the theory). Zhurnal mikrobiologii, epidemiologii i immuno-
biologii. 1987; 64(10): 78–89. (in Russian)

26. Belyakov V.D., Golubev D.B., Kaminskiy G.D., Tets V.V. 
Self-Regulation of Parasitic Systems [Samoregulyatsiya parazi-
tarnykh sistem]. Leningrad: Meditsina; 1987. (in Russian)

С П И С О К  И С Т О Ч Н И К О В

1. Corman V.M., Muth D., Niemeyer D., Drosten C. Hosts and 
sources of endemic human coronaviruses. Adv. Vir. Res. 2018; 
100: 163–88. https://doi.org/10.1016/bs.aivir.2018.01.001

2. Lu R., Zhao X., Li J., Niu P., Yang B., Wu H., et al. Genomic 
characterization and epidemiology of 2019 novel coronavirus: 
implications for virus origins and receptor binding. Lancet. 
2020; 395(10224): 565–74. 
https://doi.org/10.1016/S0140-6736(20)30251-8 

3. Щелканов М.Ю., Попова А.Ю., Дедков В.Г., Акимкин В.Г., 
Малеев В.В. История изучения и современная классифика-
ция коронавирусов (Nidovirales: Coronaviridae). Инфекция 
и иммунитет. 2020; 10(2): 221–46. 
https://doi.org/10.15789/2220-7619-HOI-1412 

4. Romagnani P., Gnone G., Guzzi F., Negrini S., Guastalla A., 
Annunziato F., et al. The COVID-19 infection: lessons from the 
Italian experience. J. Public Health Policy. 2020; 41(3): 238–
44. https://doi.org/10.1057/s41271-020-00229-y 

5. Sebastian G., Massa M., Riboli E. COVID-19 epidemic in Ita-
ly: evolution, projections and impact of government measures. 
Eur. J. Epidemiol. 2020; 35(4): 341–5. 
https://doi.org/10.1007/s10654-020-00631-6

6. Rothe C., Schunk M., Sothmann P., Bretzel G., Froeschl G., 
Wallrauch C., et al. Transmission of 2019-nCoV infection from 
an asymptomatic contact in Germany. N. Engl. J. Med. 2020; 
382(10): 970–1. https://doi.org/10.1056/NEJMc200146 

7. Holshue M.L., DeBolt C., Lindquist S., Lofy K., Wiesman J., 
Bruce H., et al. First case of 2019 novel coronavirus in the Uni-
ted States. N. Engl. J. Med. 2020; 382(10): 929–36. 
https://doi.org/10.1056/NEJMoa2001191 

8. Wang C.J., Ng C.Y., Brook R.H. Response to COVID-19 
in Taiwan: big data analytics, new technology, and proactive 
testing. JAMA. 2020; 323(14): 1341–2. 
https://doi.org/10.1001/jama.2020.3151 

9. Пшеничная Н.Ю., Лизинфельд И.А, Журавлев Г.Ю., Пло-
скирева А.А., Акимкин В.Г. Эпидемический процесс 
COVID-19 в Российской Федерации: промежуточные ито-
ги. Сообщение 1. Инфекционные болезни. 2020; 18(3): 7–14. 
https://doi.org/10.20953/1729-9225-2020-3-7-14 

10. Lauer S.A., Grantz K.H., Bi Q., Jones F.K., Zheng Q., Meredith 
H.R., et al. The incubation period of coronavirus disease 2019 
(COVID-19) from publicly reported confirmed cases: estima-
tion and application. Ann. Intern. Med. 2020; 172(9): 577–82. 
https://doi.org/10.7326/M20-0504  

11. Raifman J., Nocka K., Jones D., Bo J., Lipson S., Jay J., et al.  
COVID-19 US State Policy Database. Ann Arbor, MI: In-
ter-university Consortium for Political and Social Research; 
2020. https://doi.org/10.3886/E119446V1

12. Fang L., Karakiulakis G., Roth M. Are patients with hyperten-
sion and diabetes mellitus at increased risk for COVID-19 in-
fection? Lancet. Respir. Med. 2020; 8(4): e21. 
https://doi.org/10.1016/S2213-2600(20)30116-8

13. Liang W.H., Guan W.J., Li C.C., Li Y.M., Liang H.R., Zhao Y., 
et al. Clinical characteristics and outcomes of hospitalised pa-
tients with COVID-19 treated in Hubei (epicentre) and outside 
Hubei (non-epicentre): a nationwide analysis of China. Eur. Re-
spir. J. 2020; 55(6): 2000562. 
https://doi.org/10.1183/13993003.00562-2020 

14. Ting D.S., Carin L., Dzau V., Wong T.Y. Digital technology and 
COVID-19. Nat. Med. 2020; 26(4): 459–61. 
https://doi.org/10.1038/s41591-020-0824-5 

15. Кутырев В.В., Попова А.Ю., Смоленский В.Ю., Ежло-
ва Е.Б., Демина Ю.В., Сафронов В.А. и др. Эпидемиоло-
гические особенности новой коронавирусной инфекции 
(COVID-19). Сообщение 1: Модели реализации профилак-
тических и противоэпидемических мероприятий. Пробле-
мы особо опасных инфекций. 2020; (1): 6–13. 
https://doi.org/10.21055/0370-1069-2020-1-6-13

16. Попова А.Ю., ред. COVID-19: научно-практические аспек-
ты борьбы с пандемией в Российской Федерации. Саратов: 
Амирит; 2021. 

17. Акимкин В.Г., Кузин С.Н., Колосовская Е.Н., Кудрявце-
ва Е.Н., Семененко Т.А., Плоскирева А.А. и др. Характе-
ристика эпидемиологической ситуации по COVID-19 в 
Санкт-Петербурге. Журнал микробиологии, эпидемиологии 
и иммунобиологии. 2021; 98(5): 497–511. 
https://doi.org/10.36233/0372-9311-154 

18. Акимкин В.Г., Кузин С.Н., Семененко Т.А., Плоскире-
ва А.А., Дубоделов Д.В., Тиванова Е.В. и др. Характери-
стика эпидемиологической ситуации по COVID-19 в Рос-
сийской Федерации в 2020 г. Вестник Российской академии 
медицинских наук. 2021; 76(4): 412–22. 
https://doi.org/10.15690/vramn1505 

19. Задорожный А.В., Пшеничная Н.Ю., Углева С.В., Ерови-
ченков А.А., Акимкин В.Г., Малеев В.В. Сравнительный 
анализ заболеваемости COVID-19 среди населения Москвы 
и в организованных коллективах в учреждениях общест-
венного проживания в период пандемии. Эпидемиология и 
инфекционные болезни. Актуальные вопросы. 2021; 11(2): 
36–41. https://doi.org/10.18565/epidem.2021.11.2.36-41 

20. Пшеничная Н.Ю., Лизинфельд И.А., Журавлев Г.Ю., Пло-
скирева А.А., Еровиченков А.А., Акимкин В.Г. Эпидемиче-
ский процесс COVID-19 в Российский Федерации: промежу-
точные итоги. Сообщение 2. Инфекционные болезни. 2021; 
19(1): 10–5. https://doi.org/10.20953/1729-9225-2021-1-10-15 

21. Акимкин В.Г., Кузин С.Н., Семененко Т.А., Шипули-
на О.Ю., Яцышина С.Б., Тиванова Е.В. и др. Закономерно-
сти эпидемического распространения SARS-CoV-2 в усло-
виях мегаполиса. Вопросы вирусологии. 2020; 65(4): 203–11. 
https://doi.org/10.36233/0507-4088-2020-65-4-203-211 

22. Kaptelova V.V., Bukharina A.Y., Shipulina O.Y., Korneen-
ko E.V., Saenko S.S., Lukyanov A.V., et al. Case report: change 
of dominant strain during dual SARS-CoV-2 infection. BMC 
Infect. Dis. 2021; 21(1): 959. 
https://doi.org/10.1186/s12879-021-06664-w 

23. Борисова Н.И., Котов И.А., Колесников А.А., Каптелова  В.В., 
Сперанская А.С., Кондрашева Л.Ю. и др. Мониторинг рас-
пространения вариантов SARS-CoV-2 (Coronaviridae: Coro-
navirinae: Betacoronavirus; Sarbecovirus) на территории Мо-
сковского региона с помощью таргетного высокопроизводи-
тельного секвенирования. Вопросы вирусологии. 2021; 66(4): 
269–78. https://doi.org/10.36233/0507-4088-72 

24. Акимкин В.Г., Кузин С.Н., Семененко Т.А., Плоскирева А.А., 
Дубоделов Д.В., Тиванова Е.В. и др. Гендерно-возрастная ха-



JOURNAL OF MICROBIOLOGY, EPIDEMIOLOGY AND IMMUNOBIOLOGY. 2022; 99(3) 
DOI: https://doi.org/10.36233/0372-9311-276

ORIGINAL RESEARCHES

суждении теории). Журнал микробиологии, эпидемиологии 
и иммунобиологии. 1987; 64(10): 78–89.

26. Беляков В.Д., Голубев Д.Б., Каминский Г.Д., Тец В.В. Са-
морегуляция паразитарных систем. Ленинград: Медицина; 
1987.

рактеристика пациентов с COVID-19 на разных этапах эпи-
демии в Москве. Проблемы особо опасных инфекций. 2020; 
(3): 27–35. https://doi.org/10.21055/0370-1069-2020-3-27-35 

25. Беляков В.Д. Внутренняя регуляция эпидемического про-
цесса (ответы на замечания и вопросы, поднятые при об-

Информация об авторах
Акимкин Василий Геннадьевич — д.м.н., профессор, академик 
РАН, директор ЦНИИ Эпидемиологии, Москва, Россия, 
https://orcid.org/0000-0003-4228-9044
Попова Анна Юрьевна — д.м.н., профессор, Главный государст-
венный санитарный врач Российской Федерации, руководитель 
Федеральной службы по надзору в сфере защиты прав потреби-
телей и благополучия человека, Москва, Россия,
https://orcid.org/0000-0002-4315-5307
Плоскирева Антонина Александровна — д.м.н., профессор РАН, 
зам. директора ЦНИИ Эпидемиологии, Москва, Россия,
https://orcid.org/0000-0002-3612-1889
Углева Светлана Викторовна  — д.м.н., доцент, консультант 
организационно-методического отдела административно-управ-
ленческого подразделения ЦНИИ Эпидемиологии, Москва, Рос-
сия, uglevas@bk.ru, https://orcid.org/0000-0002-1322-0155 
Семененко Татьяна Анатольевна — д.м.н., профессор, рук. от-
дела эпидемиологии НИЦЭМ им. Н.Ф. Гамалеи, Москва, Россия,
https://orcid.org/0000-0002-6686-9011 
Пшеничная Наталья Юрьевна — д.м.н., профессор, зам. дирек-
тора ЦНИИ Эпидемиологии, Москва, Россия,
https://orcid.org/0000-0003-2570-711X
Ежлова Елена Борисовна — к.м.н., заместитель руководителя 
Федеральной службы по надзору в сфере защиты прав потреби-
телей и благополучия человека, Москва, Россия,
https://orcid.org/0000-0002-8701-280X
Летюшев Александр Николаевич — к.м.н., начальник Управле-
ния научно-аналитического обеспечения и международной де-
ятельности Федеральной службы по надзору в сфере защиты 
прав потребителей и благополучия человека, Москва, Россия,
https://orcid.org/0000-0002-4185-9829
Демина Юлия Викторовна — д.м.н., начальник Управления эпи-
демиологического надзора Федеральной службы по надзору в 
сфере защиты прав потребителей и благополучия человека, Мо-
сква, Россия, https://orcid.org/0000-0003-0538-1992
Кузин Станислав Николаевич — д.м.н., профессор, зав. лаб. ви-
русных гепатитов отдела молекулярной диагностики и эпидемио-
логии ЦНИИ Эпидемиологии, Москва, Россия,
https://orcid.org/0000-0002-0616-9777 
Дубоделов Дмитрий Васильевич — к.м.н., с.н.с. лаб. вирусных 
гепатитов отдела молекулярной диагностики и эпидемиологии 
ЦНИИ Эпидемиологии, Москва, Россия,
https://orcid.org/0000-0003-3093-5731 
Хафизов Камиль Фаридович — рук. научной группы разработки 
новых методов диагностики на основе технологий секвенирова-
ния следующего поколения ЦНИИ Эпидемиологии, Москва, Рос-
сия, https://orcid.org/0000-0001-5524-0296
Заволожин Василий Алексеевич — к.м.н., м.н.с. лаб. вирусных 
гепатитов отдела молекулярной диагностики и эпидемиологии 
ЦНИИ Эпидемиологии, Москва, Россия,
https://orcid.org/0000-0003-4015-1105 
Андреева Елена Евгеньевна — д.м.н., профессор, руководитель 
Управления Федеральной службы по надзору в сфере защиты 
прав потребителей и благополучия человека по городу Москве, 
главный государственный санитарный врач по городу Москве, 
Москва, Россия, https://orcid.org/0000-0001-6687-7276  
Микаилова Ольга Михайловна — к.м.н., руководитель Управ-
ления Федеральной службы по надзору в сфере защиты прав 
потребителей и благополучия человека по Московской области, 
главный государственный санитарный врач по Московской обла-
сти, Мытищи, Россия, https://orcid.org/0000-0003-3842-6368 

Information about the authors
Vasily G. Akimkin — D. Sci. (Med.), Professor, RAS Full Member, Di-
rector, Central Research Institute for Epidemiology, Moscow, Russia, 
https://orcid.org/0000-0003-4228-9044 
Anna Yu. Popova — D. Sci. (Med.), Professor, Head, Chief State 
Sanitary Doctor of the Russian Federation, Federal Service for Su-
pervision of Consumer Rights Protection and Human Welfare, Mos-
cow, Russia, 
https://orcid.org/0000-0002-4315-5307
Antonina A. Ploskireva — D. Sci. (Med.), Deputy director, Central Re-
search Institute for Epidemiology, Moscow, Russia,
https://orcid.org/0000-0002-3612-1889
Svetlana V. Ugleva  — D. Sci. (Med.), consultant, Organizational 
and methodological department, Administrative division, Central Re-
search Institute for Epidemiology, Moscow, Russia,
uglevas@bk.ru, https://orcid.org/0000-0002-1322-0155
Tatyana A. Semenenko — D. Sci. (Med.), Professor, Head, Depart-
ment of epidemiology, National Research Centre for Epidemiology 
and Microbiology named after the honorary academician N.F. Gama-
leya, Moscow, Russia, https://orcid.org/0000-0002-6686-9011 
Natalia Yu. Pshenichnaya — D. Sci. (Med.), Professor, Deputy di-
rector, Central Research Institute of Epidemiology, Moscow, Russia,
https://orcid.org/0000-0003-2570-711X 
Elena B. Ezhlova — Cand. Sci. (Med.), Deputy Head, Federal Ser-
vice for Supervision of Consumer Rights Protection and Human Wel-
fare, Moscow, Russia, https://orcid.org/0000-0002-8701-280X
Alexander N. Letyushev — Cand. Sci. (Med.), Head, Department of 
scientific and analytical support and international activities, Federal 
Service for Supervision of Consumer Rights Protection and Human 
Welfare, Moscow, Russia, 
https://orcid.org/0000-0002-4185-9829
Yulia V. Demina — D. Sci. (Med.), Head, Department of epidemiolo-
gical surveillance, Federal Service for Supervision of Consumer 
Rights Protection and Human Welfare, Moscow, Russia,
https://orcid.org/0000-0003-0538-1992
Stanislav N. Kuzin — D. Sci. (Med.), Professor, Laboratory of viral 
hepatitis, Department of molecular diagnostics and epidemiology, 
Central Research Institute for Epidemiology, Moscow, Russia, 
https://orcid.org/0000-0002-0616-9777 
Dmitry V. Dubodelov — Cand. Sci. (Med.), senior researcher, Labo-
ratory of viral hepatitis, Department of molecular diagnostics and 
epidemiology, Central Research Institute for Epidemiology, Moscow, 
Russia, https://orcid.org/0000-0003-3093-5731
Kamil F. Khafizov — Head, Research group for the development of 
new diagnostic methods based on next-generation sequencing tech-
nologies, Central Research Institute for Epidemiology, Moscow, Rus-
sia, https://orcid.org/0000-0001-5524-0296 
Vasily A. Zavolozhin — Cand. Sci. (Med.), junior researcher, Labo-
ratory of viral hepatitis, Department of molecular diagnostics and 
epidemiology, Central Research Institute for Epidemiology, Moscow, 
Russia, https://orcid.org/0000-0003-4015-1105
Elena E. Andreeva — D. Sci. (Med.), Professor, Chief State Sanitary 
Doctor of Moscow, Head, Office of the Federal Service for Super-
vision of the Federal Service for Surveillance on Consumer Rights 
Protection and Human Wellbeing in Moscow, Moscow, Russia,
https://orcid.org/0000-0001-6687-7276  
Olga M. Mikailova — Cand. Sci. (Med.), Chief State Sanitary Doctor 
in the Moscow Region, Head, Office of the Federal Service for Su-
pervision of Consumer Rights Protection and Human Well-Being in 
Moscow Region, Mytishchi, Russia, 
https://orcid.org/0000-0003-3842-6368 

file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/199_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2078/ 
file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/115_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2053/ 
file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/199_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2078/ 
https://orcid.org/0000-0002-6686-9011
file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/199_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2078/ 
file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/199_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2078/ 
file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/199_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2078/ 
file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/199_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2078/ 
file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/199_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2078/ 
file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/199_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2078/ 
file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/199_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2078/ 
file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/199_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2078/ 
file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/199_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2078/ 
file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/199_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2078/ 
https://orcid.org/0000-0003-4228-9044
https://orcid.org/0000-0002- 4315-
https://orcid.org/0000-0002-3612-1889
mailto:uglevas@bk.ru
https://orcid.org/0000-0002-1322-0155
https://orcid.org/0000-0002-6686-9011
https://orcid.org/0000-0003-2570-711X
https://orcid.org/0000-
https://orcid.org/0000
https://orcid.org/0000
https://orcid.org/0000-0002-0616-9777
https://orcid.org/0000-0003-3093-5731
http://orcid.org/0000-0001-5524-0296
https://orcid.org/0000-0003-4015-1105
https://orcid.org/0000-0001-6687-7276
https://orcid.org/0000-0003-3842-6368


ЖУРНАЛ МИКРОБИОЛОГИИ, ЭПИДЕМИОЛОГИИ И ИММУНОБИОЛОГИИ. 2022; 99(3) 
DOI: https://doi.org/10.36233/0372-9311-276

ОРИГИНАЛЬНЫЕ ИССЛЕДОВАНИЯ

Ivan A. Dyatlov — D. Sci. (Med.), Professor, RAS Full Member, Direc-
tor, State Research Center for Applied Microbiology and Biotechno-
logy, Obolensk, Russia, 
https://orcid.org/0000-0002-3436-0368 
Vladimir V. Kutyrev — D. Sci. (Med.), Professor, RAS Full Member, 
Director of the Russian Research Anti-Plague Institute “Microbe”, 
Saratov, Russia, https://orcid.org/0000-0003-3788-3452
Olga E. Trotsenko — D. Sci. (Med.), Professor, Director, Khabarovsk 
Research Institute of Epidemiology and Microbiology, Khabarovsk, 
Russia, https://orcid.org/0000-0003-3050-4472
Sergey V. Balakhonov — D. Sci. (Med.), Professor, Director, Irkutsk 
Anti-Plague Institute Research of Siberia and Far East, Irkutsk, Rus-
sia, https://orcid.org/0000-0003-4201-5828 
Nikolay V. Rudakov — D. Sci. (Med.), Professor, Director, Omsk Re-
search Institute of Natural Focal Infections, Omsk, Russia, 
https://orcid.org/0000-0001- 9566-9214
Alexander N. Kulichenko — D. Sci. (Med.), Professor, Corresponding 
member of RAS, Director, Stavropol Research Anti-Plague Institute, 
Stavropol, Russia, https://orcid.org/0000-0002-9362-3949
Rinat A. Maksyutov — D. Sci. (Biol.), Director, State Research Center 
of Virology and Biotechnology "Vector", Koltsovo, Russia, 
https://orcid.org/0000-0003-1314-281X
Areg A. Totolian — D. Sci. (Med.), Professor, Full Member of RAS, 
Head, Laboratory of molecular immunology, Director, St. Petersburg 
Pasteur Institute, St. Petersburg, Russia, 
https://orcid.org./0000-0003-4571-8799
Alexey K. Noskov — Cand. Sci. (Med), Director, Rostov-on-Don 
Plague Control Researsh Institute, Rostov-on-Don, Russia, 
https://orcid.org/0000-0003-0550-2221
Natalia N. Zaitseva — D. Sci. (Med.), Director, Research Institute 
named after academician I.N. Blokhina, Nyzhniy Novgorod, Russia, 
https://orcid.org/0000-0001-5370-4026 
Vasily Yu. Ananyev — Cand. Sci. (Med.), chief physician, Federal 
Center for Hygiene and Epidemiology, Moscow, Russia, 
https://orcid.org/0000-0002-1670-6791
Evgeny V. Kovalev — Head, Office of the Federal Service for Su-
pervision of Consumer Rights Protection and Human Well-Being in 
Rostov Region, Rostov-on-Don, Russia,
https://orcid.org/0000-0002-0840-4638 

Vladimir V. Moldovanov — D. Sci. (Med.), chief physician, Federal 
Center for Hygiene and Epidemiology in Moscow, Moscow, Russia, 
https://orcid.org/0000-0002-5606-4906
Evgeny M. Voronin — Cand. Sci. (Med.), Head, Scientific group of 
mathematical methods and epidemiological forecasting, Central Re-
search Institute for Epidemiology, Moscow, Russia, 
https://orcid.org/0000-0001-5925-7757  
Olga A. Kravtsova — methodological expert  Scientific group of ma-
the matical methods and epidemiological forecasting, Central Re-
search Institute for Epidemiology, Moscow, Russia, 
https://orcid.org/0000-0002-7757-5334
Maxim B. Glazov — Head, Center for the development of information 
technologies and systems, Central Research Institute for Epidemio-
logy, Moscow, Russia, https://orcid.org/0000-0002-2195-1580 
Aleksey A. Ostroushko — Head, Information and analytical service, 
Central Research Institute for Epidemiology, Moscow, Russia, 
https://orcid.org/0000-0003-0803-5630
Gasan A. Gasanov — postgraduate student, Central Research Insti-
tute for Epidemiology, Moscow, Russia, 
https://orcid.org/0000-0002-0121-521X
Nino Kh. Svanadze — epidemiologist, Laboratory of viral hepatitis, 
Department of molecular diagnostics and epidemiology, Central Re-
search Institute for Epidemiology, Moscow, Russia, 
https://orcid.org/0000-0001-7524-3080
Marina I. Korabelnikova — researcher, Laboratory of viral hepatitis, 
Department of molecular diagnostics and epidemiology, Central Re-
search Institute for Epidemiology, Moscow, Russia, 
https://orcid.org/0000-0002-2575-8569 

Дятлов Иван Алексеевич — д.м.н., профессор, академик РАН, 
директор ГНЦ прикладной микробиологии и биотехнологии, Обо-
ленск, Россия, https://orcid.org/0000-0002-3436-0368 
Кутырев Владимир Викторович — д.м.н., профессор, академик 
РАН, директор РосНИПЧИ "Микроб", Саратов, Россия,
https://orcid.org/0000-0003-3788-3452 
Троценко Ольга Евгеньевна — д.м.н., профессор, директор Ха-
баровского НИИ эпидемиологии и микробиологии, Хабаровск, 
Россия, https://orcid.org/0000-0003-3050-4472 
Балахонов Сергей Владимирович — д.м.н., профессор, директор 
Иркутского научно-исследовательского противочумного институ-
та Сибири и Дальнего Востока, Иркутск, Россия,
https://orcid.org/0000-0003-4201-5828 
Рудаков Николай Викторович — д.м.н., профессор, директор 
Омского НИИ природно-очаговых инфекций, Омск, Россия,
https://orcid.org/0000-0001- 9566-9214 
Куличенко Александр Николаевич — член-корреспондент РАН, 
д.м.н., профессор, директор Ставропольского научно-исследова-
тельского противочумного института, Ставрополь, Россия,
https://orcid.org/0000-0002-9362-3949 
Максютов Ринат Амирович — д.б.н., директор ГНЦ вирусологии 
и биотехнологии «Вектор», Кольцово, Россия,
https://orcid.org/0000-0003-1314-281X 
Тотолян Арег Артемович — д.м.н., профессор, академик РАН, 
зав. лаб. молекулярной иммунологии, директор НИИЭМ им. Па-
стера, Санкт-Петербург, Россия,
https://orcid.org/0000-0003-4571-8799
Носков Алексей Кимович — к.м.н., директор Ростовского-на-Дону 
противочумного института, Ростов-на-Дону, Россия,
https://orcid.org/0000-0003-0550-2221 
Зайцева Наталья Николаевна — д.м.н., директор Нижегород-
ского НИИ институт эпидемиологии и микробиологии им. акад. 
И.Н. Блохиной, Нижний Новгород, Россия,
https://orcid.org/0000-0001-5370-4026 
Ананьев Василий Юрьевич — к.м.н., главный врач Федерального 
центра гигиены и эпидемиологии, Москва, Россия,
https://orcid.org/0000-0002-1670-6791 
Ковалев Евгений Владимирович — руководитель Управления 
Федеральной службы по надзору в сфере защиты прав по-
требителей и благополучия человека по Ростовской области,  
Ростов-на-Дону, Россия, 
https://orcid.org/0000-0002-0840-4638 
Молдованов Владимир Валерьевич — д.м.н., главный врач Цен-
тра гигиены и эпидемиологии в городе Москве, Москва, Россия,
https://orcid.org/0000-0002-5606-4906 
Воронин Евгений Михайлович — к.м.н., рук. научной группы ма-
тематических методов и эпидемиологического прогнозирования 
ЦНИИ Эпидемиологии, Москва, Россия,
https://orcid.org/0000-0001-5925-7757
Кравцова Ольга Анатольевна — статистик научной группы ма-
тематических методов и эпидемиологического прогнозирования 
ЦНИИ Эпидемиологии, Москва, Россия, 
https://orcid.org/0000-0002-7757-5334
Глазов Максим Борисович — рук. Центра по развитию инфор-
мационных технологий и систем ЦНИИ Эпидемиологии, Москва, 
Россия, https://orcid.org/0000-0002-2195-1580 
Остроушко Алексей Александрович — рук. Информационно- 
аналитической службы ЦНИИ Эпидемиологии, Москва, Россия,
https://orcid.org/0000-0003-0803-5630
Гасанов Гасан Алиевич — аспирант ЦНИИ Эпидемиологии,  
Москва, Россия, https://orcid.org/0000-0002-0121-521X
Сванадзе Нино Хвичаевна — врач-эпидемиолог лаб. вирусных 
гепатитов отдела молекулярной диагностики и эпидемиологии 
ЦНИИ Эпидемиологии, Москва, Россия,
https://orcid.org/0000-0001-7524-3080
Корабельникова Марина Игоревна — н.с. лаб. вирусных гепати-
тов отдела молекулярной диагностики и эпидемиологии ЦНИИ 

https://orcid.org/0000-0002-3436-0368
https://orcid.org/0000-0003-3788-3452
https://orcid.org/0000-0003-3050-4472
https://orcid.org/0000-0003-4201-5828
https://orcid.org/0000-0001- 9566-9214
https://orcid.org/0000-0002-9362-3949
https://orcid.org/0000-0003-1314-281X
https://orcid.org./0000-0003-4571-8799
https://orcid.org/0000-0003-0550-2221
https://orcid.org/0000-0001-5370-4026
https://orcid.org/0000-0002-1670-6791
https://orcid.org/0000-0002-0840-4638
https://orcid.org/0000-0002-5606-4906
http://orcid.org/0000-0001-5925-7757
https://orcid.org/0000-0002-2195-1580
https://orcid.org/0000-0003-0803-
https://orcid.org/0000-0002-0121-521X
https://orcid.org/0000-0001-7524-3080
https://orcid.org/0000-0002-2575-8569
file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/199_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2078/ 
file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/199_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2078/ 
file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/199_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2078/ 
file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/199_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2078/ 
file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/199_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2078/ 
file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/199_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2078/ 
https://orcid.org/0000-0003-4571-8799
file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/199_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2078/ 
https://orcid.org/0000-0001-5370-4026
file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/199_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2078/ 
file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/199_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2078/ 
file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/199_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2078/ 
file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/199_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2078/ 
file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/199_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2078/ 
file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/199_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2078/ 
file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/199_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2078/ 
file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/199_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2078/ 


JOURNAL OF MICROBIOLOGY, EPIDEMIOLOGY AND IMMUNOBIOLOGY. 2022; 99(3) 
DOI: https://doi.org/10.36233/0372-9311-276

ORIGINAL RESEARCHES

Эпидемиологии, Москва, Россия,
https://orcid.org/0000-0002-2575-8569
Клушкина Виталина Владимировна — к.м.н., с.н.с. лаб. вирус-
ных гепатитов отдела молекулярной диагностики и эпидемиоло-
гии ЦНИИ Эпидемиологии, Москва, Россия,
https://orcid.org/0000-0001-8311-8204
Черкашина Анна Сергеевна — к.х.н., рук. научной группы генной 
инженерии и биотехнологии отдела молекулярной диагностики и 
эпидемиологии ЦНИИ Эпидемиологии, Москва, Россия, 
https://orcid.org/0000-0001-7970-7495 
Миронов Константин Олегович — д.м.н., рук. лаб. молекуляр-
ных методов изучения генетических полиморфизмов ЦНИИ Эпи-
демиологии, Москва, Россия, 
https://orcid.org/0000-0001-8207-9215 
Есьман Анна Сергеевна — н.с. лаб. молекулярных методов изу-
чения генетических полиморфизмов ЦНИИ Эпидемиологии, Мо-
сква, Россия, https://orcid.org/ 0000-0002-5456-7649 
Сычева Наталья Владимировна — м.н.с. лаб. инфекций, связан-
ных с оказанием медицинской помощи, ЦНИИ Эпидемиологии, 
Москва, Россия, https://orcid.org/0000-0001-8557-6540
Овчинникова Варвара Сергеевна — м.н.с. лаб. инфекций, свя-
занных с оказанием медицинской помощи, ЦНИИ Эпидемиоло-
гии, Москва, Россия, https://orcid.org/0000-0002-9420-3153 
Лукьянов Александр Владимирович — аспирант ЦНИИ Эпиде-
мио логии, Москва, Россия, 
https://orcid.org/0000-0003-3614-886X
Мурадова Айсу Абышевна — лаборант лаб. вирусных гепатитов 
отдела молекулярной диагностики и эпидемиологии ЦНИИ Эпиде-
миологии, Москва, Россия, 
https://orcid.org/0000-0003-0118-1125 

Участие авторов. Все авторы внесли существенный вклад в 
проведение поисково-аналитической работы и подготовку ста-
тьи, прочли и одобрили финальную версию до публикации.

Статья поступила в редакцию 12.05.2022;  
принята к публикации 20.06.2022; 

опубликована 30.06.2022

Vitalina V. Klushkina — Cand. Sci. (Med.), senior researcher, La-
bo ratory of viral hepatitis, Department of molecular diagnostics and 
epidemiology, Central Research Institute for Epidemiology, Moscow, 
Russia, https://orcid.org/0000-0001-8311-8204 
Anna S. Cherkashina — Cand. Sci. (Chem.), Head, Scientific group 
of genetic engineering and biotechnology, Department of molecular 
diagnostics and epidemiology, Central Research Institute for Epide-
miology, Moscow, Russia, https://orcid.org/0000-0001-7970-7495 
Konstantin O. Mironov — D. Sci. (Med.), Head, Laboratory of molec-
ular methods for genetic polymorphisms research, Central Research 
Institute for Epidemiology, Moscow, Russia, 
https://orcid.org/0000-0001-8207-9215  
Anna S. Esman — researcher, Laboratory of molecular methods for 
genetic polymorphisms research, Central Research Institute for Epi-
demiology, Moscow, Russia, https://orcid.org/0000-0002-5456-7649 
Natalia V. Sycheva — junior researcher, Laboratory of infections as-
sociated with medical assistance, Central Research Institute for Epi-
demiology, Moscow, Russia, https://orcid.org/0000-0001-8557-6540
Varvara S. Ovchinnikova — junior researcher, Laboratory of infec-
tions associated with medical assistance, Central Research Institute 
for Epidemiology, Moscow, Russia, 
https://orcid.org/0000-0002-9420-3153 
Alexander V. Lukyanov — postgraduate student, Central Research 
Institute for Epidemiology, Moscow, Russia, 
https://orcid.org/0000-0003-3614-886X
Aisu A. Muradova — laboratory assistant, Laboratory of viral hepati-
tis, Department of molecular diagnostics and epidemiology, Central 
Research Institute for Epidemiology, Moscow, Russia, 
https://orcid.org/0000-0003-0118-1125
Author contribution. Аll authors made a substantial contribution to 
the conception of the work, acquisition, analysis, interpretation of da-
ta for the work, drafting and revising the work, final approval of the 
version to be published.

The article was submitted 12.05.2022;  
accepted for publication 20.06.2022; 

published 30.06.2022

file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/199_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2078/ 
file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/199_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2078/ 
file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/199_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2078/ 
file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/199_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2078/ 
file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/199_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2078/ 
file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/199_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2078/ 
file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/199_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2078/ 
file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/199_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2078/ 
file:///F:/%d0%a0%d0%a1%d0%9c%d0%94/199_%d0%94%d0%be%d0%ba%d0%bb%d0%b0%d0%b4%2078/ 
https://orcid.org/0000-0001-8311-8204
https://orcid.org/0000-0001-7970-7495
https://orcid.org/0000-0001-8207-9215
https://orcid.org/0000-0002-5456-7649
https://orcid.org/0000-0001-8557-6540
https://orcid.org/0000-0002-9420-3153
https://orcid.org/0000-0003-3614-886X
https://orcid.org/0000-0003-0118-1125

