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The purpose of the study is to analyze patterns demonstrated by the COVID-19 epidemic process in a megacity
during the increase, stabilization and reduction in the incidence, and to evaluate the effectiveness of the epidemic
prevention measures.

Materials and methods. The comprehensive study incorporating epidemiological, molecular genetic and statis-
tical research methods was conducted to analyze the spread of SARS-CoV-2 in Moscow during the COVID-19
pandemic.

Results and discussion. It was found that the exponential growth in COVID-19 cases was prevented due to the
most stringent control and restrictive measures deployed in Moscow to break the chains of SARS-CoV-2 trans-
mission and due to people who were very disciplined in complying with the self-isolation rules. The analysis of
the dynamics in detection of new COVID-19 cases showed that in a megacity, the impact of social distancing and
self-isolation would become apparent only after 3.5 incubation periods, where the maximum length of the period
is 14 days. It was discovered that the detection frequency of SARS-CoV-2 RNA in relatively healthy population
and its dynamics are important monitoring parameters, especially during the increase and stabilization in the
COVID-19 incidence, and are instrumental in predicting the development of the epidemic situation within a range
of 1-2 incubation periods (14-28 days). In Moscow, the case fatality rate was 1.73% over the observation period
(6/3/2020-23/6/2020).

Conclusion. The epidemiological analysis of the COVID-19 situation in Moscow showed certain patterns of the
SARS-CoV-2 spread and helped evaluate the effectiveness of the epidemic prevention measures aimed at break-
ing the routes of transmission of the pathogen.
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3aKoOHOMepHOCTHU anuaemmnyeckoro pacnpocrtpaHeHusa SARS-CoV-2 B ycnoBusax
Meranonuca
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Llenb nccnegoBaHnst — N3y4nTb 3aKOHOMEPHOCTH, CBOMCTBEHHbIE anuagemmnyeckomMy npoueccy COVID-19 B ycno-
BUSIX Meranonuca, B dasax nogbemMa, Ctabunusauum n CHWKeHNst 3aboneBaeMocTu, a Takke OLeHUTb 3heEKTUB-
HOCTb NPOTMBO3NUAEMUYECKNX MEPONPUATUIA.

MaTepuan v metoabl. [1poBeeHO KOMNIIEKCHOE UCCreAoBaHME Mo U3yYeHuto pacnpoctpaHeHnst SARS-CoV-2 B
Mockse B nepuog nangemun COVID-19 ¢ ncnonb3oBaHvem annaeMmMonornyeckoro, MonekynsapHo-reHeTUYeCcKoro
N CTaTUCTUYECKOTO METOMOB.

Pe3synbTathl U o6cyxaeHue. [lokasaHo, YTO NPMMEHEHNEe MaKCUMarbHO XECTKUX OpraHu3auMOHHO-OrpaHnyn-
TenbHbIX Mep B MacliTabax Mocksbl, obecneunBaroLLmx paspbiB MexaHuama nepegadn SARS-CoV-2, u Bbicokas
AVCLMNMMHA HaceneHns no cobniofeHnIo pexrmMa camonsonaumnm No3BonunmM He AoNYCTUTb 9KCMOHEHLManbHOro
pocta 3abonesaemocTt COVID-19. AHanu3 gnHaMuky BbisIBNieHNs HOBbIX criydaeB COVID-19 nokasan, 4To ad-
deKT OT MPUMEHEHUST Mep MO Pa3obLLEHMIO K peXMMa CaMoU3onaLMK B YCNIOBUSX Meranonmca HacTynaeT Yepes
BPEMEHHOI NPOMEXYTOK, paBHbIf 3,5 NHKyGaLMOHHOro nepuoaa, Npy ero MakCUMarnbHON ANUTENbHOCTY 14 aHEeWn.
YcTaHoBNEHO, 4TO nokasatenb YactoThbl onpeaenexHms PHK SARS-CoV-2 cpegm ycnoBHO 300pOBOro HaceneHus u
€ro AuHamumKa — BaxkHble napameTpbl MOHUTOPUHIa, 0COBEHHO B hasax pocTa u ctabunusauum 3abonesaemocTu
COVID-19, nossonstwme B nepcnektmee 1-2 MHKybaLMoHHbIX nepuogos (14—28 gHew) nporHo3mpoBaTtb pas-
BUTUE 3NMAEMMYEcKon cutyaummn. OBLwmin KO3 DULMEHT NEeTanbHOCTU, PACCYMTaHHbIV 3a nepuos HabnwogeHus
(06.03.2020—23.06.2020) B Mockse, coctasun 1,73%.

3akntoyeHue. B pesynsrate npoBegEHHOrO 3NMAEMMONOrMYeckoro aHanunsa cutyauum ¢ COVID-19 B Mockse
onpeeneHbl HeKoTopble 3akOHOMepHOCTU pacnpocTpaHeHnss SARS-CoV-2 u oueHeHa a¢hEKTUBHOCTb NPOTUBO-
3ANMOEMUYECKMX MEPOMPUATUI, HaMpPaBMEHHbIX HA pa3pbiB MexaHn3ma nepegayun Bo3dyautens.

Knroyeesie cnoga: PHK SARS-CoV-2; COVID-19; anudemuyeckuli npoyecc; 3abonesaemMocmsb, yCr108HO 300pO-
80€e HacereHue.
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duHaHcupoBaHue. ViccrneqoBaHue He MMENO CMIOHCOPCKOW NOAAEPKKN.

KoHdonukT nHTepecoB. ABTOpbI 3aABNSAOT 06 OTCYTCTBMM KOHITUKTa MHTEPECOB.

Moctynuna 17.07.2020
MpuHsTa B neyatb 04.08.2020

The COVID-19 pandemic has posed a significant chal-
lenge for the healthcare sector in most countries. The pan-
demic was caused by the virus belonging to the family
Coronaviridae, the genus Betacoronavirus, which was
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called SARS-CoV-2 [1]. The studies have shown that it is
a new virus, which originated through natural processes
in the People’s Republic of China (PRC) in October—No-
vember 2019; it gained an entry to the human population
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through the ability to bind to the human ACE2 receptor.

The first recorded case of the infection associated with
the novel coronavirus was a 55-year-old male, in Wuhan,
China, November 17, 2019. By the end of 2019, China
reported 266 cases with respiratory conditions, which,
supposedly, were related to the new variant of the coro-
navirus. On the final day of December 2019, the World
Health Organization (WHO) was informed about the
outbreak of pneumonia of unknown etiology. At the be-
ginning of 2020, cases of the new disease, later named
COVID-19, were recorded in many countries, mostly in
Europe and the United States [2—5]. Numerous deaths,
damage caused by COVID-19 to people’s health, and
the rapid worldwide spread of the virus urged WHO to
declare a coronavirus pandemic on March 11, 2020 [6].
By that date, the global community had reported 123,079
COVID-19 cases and 4,450 deaths. In Russia, the
COVID-19 epidemic started much later than in Europe;
there were only 18 confirmed cases when the pandemic
was declared.

The purpose of the study is to analyze patterns demon-
strated by the COVID-19 epidemic process in a megacity
during the increase, stabilization and reduction in the in-
cidence, and to evaluate the effectiveness of the epidemic
prevention measures.

Materials and methods

The study was performed at the Central Research Insti-
tute of Epidemiology of the Russian Federal Service for
Surveillance of Consumer Rights Protection and Human
Wellbeing (Rospotrebnadzor). The comprehensive study
was conducted in Moscow from 6/3/2020 to 23/6/2020
and incorporated epidemiological, molecular genetic and
statistical research methods.

The dynamics of detection of new COVID-19 cases in
Moscow was analyzed by using the officially recorded
data available at the stopcoronavirus.rf website.

SARS-CoV-2 RNA detection tests were performed with
the AmpliSens® Cov-Bat-FL (Registration Certificate
RZN 2014/1987, 25/3/2020) designed and manufactured
by the Central Research Institute of Epidemiology. From
April 6 to June 23, 2020, a total of 89,097 samples from
relatively healthy residents of Moscow were examined.
The molecular genetic testing was conducted in compli-
ance with the Provisional Regulations on Information Re-
cording to Prevent the Spread of the Novel Coronavirus
Infection (COVID-19), which were adopted by Decree
No. 373 of the RF Government on 31/3/2020; Guidelines
MR 3.1.0169-20, Laboratory Diagnostics of COVID-19,
approved by the Chief State Sanitary Doctor of the Rus-
sian Federation on 30/3/2020; the Provisional Guide-
lines, Prevention, Diagnostics and Treatment of the Nov-
el Coronavirus Infection (COVID-19), approved by the
Health Ministry of the Russian Federation on 8/4/2020.

Binomial confidence intervals (CI) for average frequen-
cies of detection of SARS-CoV-2 RNA were calculated
with the exact Clopper-Pearson method. Cls for average
numbers of new COVID-19 cases were calculated with
the Microsoft Excel software program. The dynamics of
the analyzed parameters was estimated by calculating the
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trend values, which, in their turn, were calculated by the
method of least squares. The strength of the trends (up-
ward/downward) was defined by using the criteria offered
by V.D. Belyakov et al. [7].

Results

During the observation period (6/3/2020-23/6/2020)
in Moscow, a total of 216,095 COVID-19 cases (1,727.9
per 100 thousand residents) and 3,643 deaths (29.1
per 100 thousand residents) were recorded.

It should be noted that public authorities at all levels
realized the seriousness of the threat; therefore, the first
decisions on prevention of the SARS-CoV-2 spread in
Moscow and in the entire country had been adopted before
the first case of COVID-19 was detected in Russia. The
National Plan for Prevention of Importation and Spread of
the Novel Coronavirus Infection in Russia was approved
by the Chairman of the RF Government. It was followed
by other important documents issued by the RF Chief
State Sanitary Doctor: Decree No. 2 On Measures Aimed
at Prevention of the Spread of the Novel Coronavirus In-
fection Caused by 2019-nCoV, adopted on 24/1/2020;
Decree No. 3 On Additional Sanitary and Anti-Epidemic
(Preventive) Measures Aimed at Prevention of Importation
and Spread of the Novel Coronavirus Infection Caused
by 2019-nCoV, adopted on 31/1/2020; Decree No. 5 On
Additional Measures Aimed at Decreasing Risks of Impor-
tation and Spread of COVID-2019, adopted on 2/3/2020;
Decree No. 6 On Additional Measures Aimed at Decreas-
ing Risks of COVID-2019 Spread, adopted on 13/3/2020;
and Decree No. 7 On Imposing the Lockdown to Prevent
the COVID-2019 Spread, adopted on 18/3/2020.

The Moscow government also adopted a number of
decisions on prevention of the COVID-19 spread. At
first (on March 2, 2020), the Moscow City Mayor issued
the directive ordering all the people who came from the
countries affected by the COVID-19 outbreak to stay at
home and follow self-isolation precautions for 14 days.
Later (on March 5, 2020), all public events were called
off, schools were shut down, and adults aged 65 years
and older were to comply with the self-isolation regime
that was imposed from March 26 through April 14 and
then extended to June 14, 2020. In Moscow, the megacity
most involved in the epidemic process, the self-isolation
regime was introduced from March 30 for all residents,
regardless of age. The self-isolation was discontinued on
June 9, 2020, when the epidemic situation improved.

The first case of COVID-19 in Russia (in Moscow)
was detected on March 2; it was a tourist who came back
from Italy. Afterwards, the number of new COVID-19
cases was increasing steadily. The largest number of
newly identified cases was recorded in the first half
of May 2020; the peak values were 6,703 (7/5/2020)
and 6,169 (11/5/2020). From the second half of May, the
number of daily detected new cases of COVID-19 started
gradually decreasing. On 23/6/2020, in Moscow, the total
number of COVID-19 cases was 216,095 at the incidence
rate of 1,727.9 cases per 100 thousand residents. A total
of 3,643 deaths (29.1 deaths per 100 thousand residents)
were recorded.
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The analysis of the dynamics in the detection of
COVID-19 cases led to the conclusion that there were
several periods of time, each of them having its dis-
tinctive characteristics attributable to the patterns of the
COVID-19 epidemic process and affected by the adopted
epidemic prevention measures (Table 1).

When the COVID-19 epidemic started developing in
Moscow (from March 6 to March 24, 2020), the disecase
was generally diagnosed in people who had traveled to
other countries. During the first days, there were on-
ly few cases — from 3 to 9 patients; no new cases were
detected on March 7, 8 and 15. Later, COVID-19 cases
were recorded every day, and the number of new cases
reached 54 (March 22) and 71 (March 23). It should be
noted that at this stage of epidemic development, SARS-
CoV-2 just started its spread, and the intensity of the epi-
demic process was low. At the same time, the dynam-
ics in detection of new COVID-19 cases demonstrated
a clear upward trend (+16.4% a day); the average new
COVID-19 case counts and incidence rates were 15.3
cases a day and 0.1 cases per 100 thousand residents, re-
spectively.

During the 25/3/2020-1/4/2020 period, the epidemic
process started growing in intensity. The daily detected
cases ranged from 114 (March 28) to 387 (March 31) cas-
es; the average daily case count for new COVID-19 cases
was 171.9 cases a day, demonstrating a 13-fold increase
as compared to the initial epidemic period. The average
incidence rate rose to 1.6 per 100 thousand residents.
Note that the records included only the cases with clin-
ically apparent symptoms. During the same period, the
first cases of infection among healthcare workers were
reported. It can be assumed that this stage of epidemics
gave birth to the cohort of potentially infected people
(asymptomatic COVID-19 cases, who were not recorded
and, consequently, were not quarantined) who contribut-
ed to the rapid spread of SARS-CoV-2 among the resi-
dents. During this period, the SARS-CoV-2 infection rate
showed a clear upward trend (+12.9% a day).

During the next week (2/4/2020-8/4/2020), the daily
case count for new COVID-19 cases increased dramat-
ically, ranging from 434 (April 4) to 697 (April 7). The
average case count was 565.9 patients a day, thus 2.8 times
exceeding the average case count recorded during the pre-

vious 8 days. It should be pointed out that this period is
characterized by a significant increase in the number of new
cases, though at slightly lower intensity (+5.4% a day). The
average incidence rate increased 3 times and reached 4.5%
per 100 thousand residents. On 6/4/2020, Moscow medi-
cal professionals started tests aimed at detection of SARS-
CoV-2 RNA among relatively healthy people (see Figure).
During 3 days, a total of 180 people were examined; 7 of
them had SARS-CoV-2 RNA (3.9%; 95% CI 1.6-7.9),
thus setting a precedence proving the existence of asymp-
tomatic COVID-19 forms (Table 2).

The detection of infected people without COVID-19
symptoms is critically important from the epidemiolog-
ical perspective, as it serves for revealing hidden and ac-
tive sources of infection contributing to high activity of
the epidemic process.

During the next 8 days (April 9-16), the number of
daily recorded new COVID-19 cases increased signifi-
cantly, first of all, due to actively detected asymptomat-
ic patients. The lowest/highest numbers are recorded on
April 9 and April 15, 857 and 1,774 cases, respectively.
The average case count reached 1,288.1 people a day, and
the growth rate was +6.4% a day. During that period, in
Moscow, the tests were performed in 6,624 people (rela-
tively healthy residents); 510 (7.7%) of them were tested
positive for SARS-CoV-2 RNA. At the end of the period
(April 16), the highest SARS-CoV-2 RNA detection fre-
quency was recorded, reaching 11.9%. The above param-
eter demonstrated a moderate growth rate (+2.4% a day),
thus giving grounds for expecting further intensification
of the COVID-19 epidemic process (see Figure).

During the 17/4/2020-1/5/2020 period, the epidemic sit-
uation changed for the worse, which was quite predictable,
considering the dynamics of the analyzed parameters for
the previous period. The average daily case count for new
COVID-19 cases was 2,743.6 people a day, thus exceed-
ing 2.2 times the case count in the previous period; the av-
erage detection frequency for SARS-CoV-2 RNA among
relatively healthy residents reached its maximum level
of 9.1%. Note that during this period, the all-time highest
detection frequencies for SARS-CoV-2 RNA were recorded
among the relatively healthy residents of Moscow: 10.3%
(April 19), 11.0% (April 17) and 11.9% (April 21). The
main increase in the number of COVID-19 cases was re-

Table 1. Dynamics of average frequencies of confirmed COVID-19 cases and incidence rates in Moscow during different time intervals,

from March 6 to June 23, 2020

Time interval Incidence rate per 100 thousand

Average number of daily detected COVID-19

Upward/downward trend of daily cases, %

population cases (95% confidence interval)
March 6-24 0.1 15.3 (13.0-17.5) +16.4
March 25 — April 1 1.6 171.9 (168.7-175.0) +12.9
April 2-8 4.5 565.9 (562.8-569.0) +5.4
April 9-16 10.1 1,288.1 (1,282.6-1,293.6) +6.4
April 17 — May 1 22.0 2,743.6 (2,738.5-2,748.7) +0.9
May 2-15 44.8 5,583.1(5,579.1-5,587.2) -1.3
May 16-23 26.1 3,241.6 (3,237.0-3,246.2) -2.8
May 24 — June 4 18.6 2,318.1(2,314.8-2,321.4) -1.7
June 5-15 13.2 1,640.9 (1,636.8-1,645.0) -3.7
June 16-23 8.9 1,103.9 (1,101.1-1,106.7) -2.3
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Table 2. Dynamics of SARS-CoV-2 RNA detection frequency among relatively healthy residents of Moscow during different time intervals from

April 2 to June 23, 2020

Time interval " Average SARS-CoV-2 RNA detection rate, Upward/downward trend of daily
% (95% confidence interval) cases, %
April 2-8 180 3.9% (1.6-7.9) —k*
April 9-16 6,624 7.7(7.1-8.4) +2.4
April 17— May 1 12,607 9.1 (8.6-9.6) -0.7
May 2-15 13,469 7.2 (6.8-7.7) -4.0
May 16-23 9,841 3.1(2.8-3.5) -5.8
May 24 — June 4 18,283 2.4(2.2-2.7) -1.9
June 5-15 16,702 1.2 (1.0-1.4) -2.3
June 16-23 9,127 0.8 (0.6-1.0) +16.4

Note. * Tests for SARS-CoV-2 RNA were performed on 6/4/2020-8/4/2020; ** The dynamics of detection frequency for SARS-CoV-2 RNA was

not estimated.

The frequency of SARS-CoV-2 RNA
detection, %

The frequency of SARS-CoV-2 RNA

Incidence of COVID-19 per

= Incidence of COVID-19 per 100,000 100,000
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The SARS-CoV-2 RNA detection frequency among relatively healthy residents and COVID-19

incidence in Moscow from 6/4/2020 to 28/6/2020.

corded during the first days of this period (April 17-19),
when there were 1,959, 2,649 and 3,570 cases detected.
During the next days, the number of new COVID-19 cases
ranged from 1,959 (April 23) to 3,561 (May 1). During this
period, the upward trend was recorded for the first time,
demonstrating a significant and steady increase in new
COVID-19 cases (+0.9% a day). The last days of this peri-
od fell on the so-called picnic weekend entailing multiple
contacts among people and being a probable cause of the
escalation in the number of new COVID-19 cases.

From May 2 to May 15,2020, the average daily COVID-19
case count increased to 5,583.1 patients a day, demonstrating

adouble increase as compared to the previous period. The in-
crease was recorded from May 1 to May 2 (3,561 and 5,358
patients, respectively); apparently, it can be explained by the
large-scale violation of the self-isolation regime during the
last days of April. On May 7 and May 11, the record num-
ber of daily detected COVID-19 cases was recorded — 6,703
and 6,169, respectively. Concurrently, for the first time, the
reduction in the number of COVID-19 cases was recorded
(-1.3% a day), thus representing a moderate rate. The aver-
age detection frequency for SARS-CoV-2 RNA among rel-
atively healthy residents decreased to 7.2%, showing a trend
of moderate reduction at 4.0% a day.
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From May 16 to May 23, 2020, for the first time, there
was a decrease (a significant one equal to 41.8%) in the
average number of detected cases (3,241.6 cases a day),
which retained a moderate trend of reduction in daily
detected cases (-2.8% a day). It can be said that due to
the compliance with the self-isolation regime, the devel-
opment of the COVID-19 epidemic in Moscow showed
a steady regressive pattern. The average SARS-CoV-2
RNA detection frequency also decreased significantly
to 3.1% and continued decreasing rapidly at 5.8% a day
(a significant decrease).

From May 24 to June 4, 2020, the number of detected
COVID-19 cases kept decreasing at moderate intensity
(-1.7% a day); the average count was 2,318.1 cases a day,
or by 28.5% less than during the previous period. The
average SARS-CoV-2 RNA detection frequency also de-
creased (2.4%).

The period from June 5 to June 15 was also charac-
terized by a reduction in the average number of detected
COVID-19 cases and average SARS-CoV-2 RNA detec-
tion frequency, which amounted to 1,640.9 cases a day
and 1.2%, respectively. For both parameters, the reduc-
tion was moderate and was equal to 3.7% and 2.3% a day,
respectively.

The final time interval of the analyzed period
(16/6/2020-23/6/2020) is also characterized by a decrease
in average counts. The average new COVID-19 cases
amounted to 1,103.9 cases a day; the SARS-CoV-2 RNA
was detected in 0.8% cases among relatively healthy pop-
ulation. The dynamics of new COVID-19 cases showed
a moderate downward trend (-2.3% a day); however, the
SARS-CoV-2 RNA detection frequency demonstrated the
opposite trend, having increased significantly (+16.4% a
day). At the same time, such increase may not be a signif-
icant indicator, when accompanied by steady reduction in
the number of new COVID-19 cases and in the proportion
of individuals with SARS-CoV-2 RNA among relatively
healthy population, where the average proportion is low
(0.8%). It should be noted that the incidence rate was 8.9
per 100 thousand residents, which can be assessed as a
relatively high level, considering slow reduction.

Discussion

The COVID-19 epidemic, which is going on in the
Russian Federation at the moment, became the biggest
challenge in 2020. Enormous damage was caused to the
health of the country’s population; the size of economic
losses and decline in the quality of life are still unknown.

In Moscow, the escalation in COVID-19 is character-
ized, on the one hand, by relatively slow rates (no ex-
ponential growth was observed) and, on the other hand,
by several spikes resulting in a sharp increase in new
cases. The major spikes were recorded on April 16—17
(from 1,370 to 1,959 new cases of COVID-19) and on
May 1-2, 2020 (from 3,561 to 5,358 cases). Note that
at that time, relatively healthy residents went through
testing and a significant number of detected cases did not
present any COVID-19 symptoms (up to 40% on some
days). The experience of active detection of asymptomat-
ic COVID-19 cases with tests for SARS-CoV-2 RNA and
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the subsequent administration of self-isolation regime
showed that the detection was a highly efficient tool to
limit the virus spread. In our previous article, we stated
that the daily monitoring of the proportion of individuals
with SARS-CoV-2 RNA among relatively healthy pop-
ulation can be a critical element of epidemiological sur-
veillance of COVID-19 [8].

It should be noted that even during the self-isolation re-
gime, there are a lot of people in Moscow who have to go
to work to maintain the required level of city life, who use
public transport, go to stores and pharmacies where they
are exposed to sources of infection. The high frequency
of the infected (every 13™) in the relatively healthy pop-
ulation should result in higher intensity of the epidemic
process and cause a further increase in new cases. There
are reasons to assume that asymptomatic COVID-19 cas-
es, which could not be detected, involuntarily became the
driving force for further spread of SARS-CoV-2. In the
meantime, the large-scale tests for SARS-CoV-2 RNA,
which were performed in Moscow, helped decrease sig-
nificantly the level of virus circulation and contributed to
the total reduction in new COVID-19 cases. Such studies
produce a positive effect, which becomes apparent only
some time later and depends both on the coverage and in-
cubation period of COVID-19. Based on today’s assump-
tions and underlying calculations, the length of the incu-
bation period for COVID-19 ranges from 0 to 14 days,
while a number of authors think that it can last longer
[9, 10].

There is every reason to believe that the COVID-19
epidemic in Moscow was reversed mainly through time-
ly adopted epidemic prevention measures, especially
through social distancing and self-isolation. As a result,
Moscow was able to escape the explosive growth of the
incidence and, getting advantage in time, to prepare the
medical infrastructure for providing of professional and
effective assistance to patients. With the self-isolation
still in place, the tide of the COVID-19 epidemic in Mos-
cow, in our opinion, was turned on May 16, 2020, when
the first significant decrease in the new cases was record-
ed; the number of cases dropped from 4,748 to 3,505 and
remained stable at the reached level to start a downward
trend. We can state that reduction in COVID-19 cases,
which was driven by the implemented epidemic preven-
tion measures, started after the time interval equal to 3.5
incubation periods, each of them lasting 14 days [9].

In our opinion, the SARS-CoV-2 RNA detection fre-
quency among relatively healthy people during the ongo-
ing COVID-19 epidemic is a highly informative parame-
ter for monitoring of the epidemic situation. This param-
eter provides important information about the proportion
of asymptomatic cases, which are seen as hidden sources
of infection. Its changes give a clear picture of the inten-
sity of the epidemic process, help understand the course
of its development within a range of 1-2 incubation pe-
riods and the effectiveness of the epidemic prevention
measures.

At present, the epidemiological analysis of the
COVID-19-related situation has to allow some assumptions
due to the lack of accurate quantitative characteristics of
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the epidemic process. For example, the assumed maximum
length of the incubation period is 14 days, while there is evi-
dence that it can be much longer [9]. Besides, there are only
provisional estimates of the basic reproduction number (R0O)
representing the maximum epidemic potential of the source
of infection. Based on the data from different researchers,
COVID-19 RO ranges from 2.2 to 4.7 [11-15].

The case fatality rate (CFR) is an important indicator
to measure the severity of COVID-19 outcomes. It es-
timates the proportion of people who died from a spe-
cific disease among all individuals diagnosed with this
disease over a certain period of time. CFR estimated for
Moscow was 1.73%. Today, in the COVID-19 pandemic,
there are broad variations in estimations of CFR in differ-
ent countries, depending on the way cases and deaths are
reported and classified [16]. In China, CFR was 1.38%
[17, 18]. In their review, E. Puca et al. [19] show different
CFRs estimated for 11 European countries; the highest
rates were 4.6—4.8% (Albania, Bulgaria, Greece), while
the lowest rates were 1.4—1.5% (Montenegro, Croatia). In
Canada and the United States, the adjusted CFRs amount-
ed to 1.6 and 1.78%, respectively [20].

Today, it can be said that the COVID-19 pandemic has
caused enormous damage to the health of people in many
countries of the world, including Russia. It is impossible
to predict when the pandemic will be over. At the end of
June 2020, a surge in new cases of COVID-19 was report-
ed by several countries (Germany, South Korea, Spain),
which seemingly have solved the problem. Furthermore,
many experts admit the probability of a second wave of
the COVID-19 epidemic [21-24].

The self-isolation regime was discontinued due to the
significantly improved epidemic situation in Moscow;
the residents were asked to practice social distancing in
public transport, stores and other public spaces, and to
use face masks and gloves. The imposition of stringent
measures of social isolation caused medical and social
problems, the severity of which is still unknown. Topping
the list of epidemic-related challenges is the stress expe-
rienced by obedient citizens during the lockdown. For
many of them, this stress turned into flare-ups of chron-
ic conditions, weakened natural resistance of the body,
depression development. At the moment, the size of the
problem is difficult to estimate, as the epidemic continues
in Russia, including Moscow, though it is past its peaks.

Conclusion

Based on the dynamics of the frequency of new record-
ed cases of COVID-19 and results of the SARS-CoV-2
RNA detection among relatively healthy residents, we
can make several conclusions.

1. The timely adopted stringent control and restrictive
measures aimed at breaking the routes of SARS-CoV-2
transmission, along with the high personal responsibili-
ty of residents during the self-isolation regime in Mos-
cow, were instrumental in prevention of the exponential
growth in the number of COVID-19 cases, which was
observed in many countries [24-27].

2. In a megacity, the impact of social distancing and
self-isolation becomes apparent after 3.5 incubation peri-
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ods, where the maximum length of the period is 14 days.

3. Studies on detection of SARS-CoV-2 RNA among
relatively healthy people during the increase and stabi-
lization (the plateau) in the COVID-19 incidence are an
important anti-epidemic measure critical in detection of
asymptomatic cases and their further self-isolation aimed
to decrease significantly the number of hidden sources of
infection.

4. The detection frequency for SARS-CoV-2 RNA
among relatively healthy people and its dynamics are im-
portant parameters for monitoring, especially during an
increase and stabilization in the COVID-19 incidence,
serving as predictors of development of the epidemic sit-
uation.

5. The assessment of the dynamics of the increase in
new COVID-19 cases in Moscow suggests that the length
of the incubation period in some patients with COVID-19
exceeds 14 days.

6. The case fatality rate estimated during the period
from the epidemic onset to 23/6/2020 when the number
of new COVID-19 cases in Moscow was gradually de-
creasing was 1.73%.

The fact that within a short period of time
(from 2002 to 2019) the global community faced three
times severe epidemic situations caused by recombinant
coronaviruses emerging not only in China, but also in
Saudi Arabia (MERS) raises serious concerns that such
situations can reoccur in future. The acquired experience
can be useful for curbing future outbreaks; the essential
measures have been tried and tested, so they will be easier
to implement. Yet, to prevent pandemic-like situations we
need a systemic approach based on results of fundamental
studies on virus evolution within viral families and gen-
era [28].
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