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Abstract

Aim. Identification of epidemiological patterns of the SARS-CoV-2 spread among the population of St. Petersburg

during the one-year COVID-19 pandemic period.

Materials and methods. The performed analysis focused on the dynamics of COVID-19 cases in St. Petersburg
from 2/3/2020 to 4/4/2021 and on the gender-age profile of patients. The information about patients (age, gender,
type of the disease, hospitalization, social, and occupational status) was obtained from the database containing

the materials from statistical data form No. 058/u.

Results. After one year, the dynamics of reported cases of COVID-19 in St. Petersburg shows two cycles of
seasonal surge (spring and autumn-winter) and 8 epidemic periods. It has been found that there are no gen-
der-age differences among COVID-19 patients, which can be seen from the relatively similar number of cases
among men and women per 100,000 people in each age group during specific epidemic periods. The strong
association between clinical manifestations of COVID-19 and the patients’ age was detected: Severe cases were
more frequently diagnosed in patients over 70 years, regardless of their gender identity. Based on the social
and occupational status, the people who were most exposed to the COVID-19 epidemic process were retirees
and people whose occupation was associated with health and safety of St. Petersburg. Among the COVID-19
patients, retirees accounted for 13.69% (men) and 17.67% (women). The proportion of healthcare workers was

3.67% (men) and 9.41% (women).

Conclusion. It has been assumed that COVID-19 tends to be a seasonal disease featuring annual autumn-winter
epidemic cycles. The study addressed prospects of preventive vaccination against COVID-19 in Russia and the
importance of tracking the complications pathogenetically associated with the acute phase of the disease in the

system of epidemiological surveillance.

Keywords: COVID-19, SARS-CoV-2, incidence, epidemic process, epidemiological patterns, gender-age pro-

portion, St. Petersburg

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

Conflict of interest. The authors declare no apparent or potential conflicts of interest related to the publication of this

article.

For citation: Akimkin V.G., Kuzin S.N., Kolosovskaya E.N., Kudryavtceva E.N., Semenenko T.A., Ploskireva A.A.,
Dubodelov D.V,, Tivanova E.V., Pshenichnaya N.Yu., Kalenskaya A.V., Yatcishina S.B., Shipulina O.Yu., Rodionova
E.N., Petrova N.S., Solov'eva I.V., Kvasova O.A., Vershinina M.A., Mamoshina M.V., Klushkina V.V., Korabel’nikova
M.lL., Churilova N.S., Panasyuk Ya.V., Vlasenko N.V., Ostroushko A.A., Balmasov E.S., Mosunov A.V. Assessment of
the COVID-19 epidemiological situation in St. Petersburg. Journal of microbiology, epidemiology and immunobiology =

Zhurnal mikrobiologii, épidemiologii i immunobiologii. 2021;98(5):497-511.
DOI: https://doi.org/10.36233/0372-9311-154

© KonnekTne aBTOpOB, 2021


https://crossmark.crossref.org/dialog/?doi=10.36233/0372-9311-154&domain=pdf&date_stamp=2021-10-31

498 JOURNAL OF MICROBIOLOGY, EPIDEMIOLOGY AND IMMUNOBIOLOGY. 2021; 98(5)
DOI: https://doi.org/10.36233/0372-9311-154

ORIGINAL RESEARCHES

HayuHas ctatba
https://doi.org/10.36233/0372-9311-154

XapakTepucTuka snmgaemMmunonorn4yeckomn cutyayum
no COVID-19 B CaHkT-lleTepbypre

AxknmkuH B.I.", Kysun C.H."™, Konocosckas E.H.!, KyapsBueBa E.H.!, CemeHeHKko T.A.2%,
Mnockupesa A.A.', Ay6openos [1.B.', TnsaHosa E.B.', MweHnuyHasa H.10., KaneHckas A.B.,
Aubiwwmna C.B.", WunynuHa O.10.", PognoHoBsa E.H.', MeTtpoea H.C.', ConoBbeBa U.B.’,

KsacoBa O.A.", BepwuHuHa M.A.", MamownHa M.B.!, KnywkunHa B.B.!, KopabenbHukosa M.W.",
Yypunosa H.C.", MaHaciok A.B.", BnaceHko H.B.', Octpoywko A.A.},

Banmacos E.C.", MocyHoB A.B.'

'LeHTpanbHbI Hay4YHO-MCCNefoBaTENbCKUN MHCTUTYT snugemuonorum PocnotpebHaasopa, Mocksa, Poccus;
2HauunoHanbHbIN NccnefoBaTeNbCKUM LEHTP SNUAEMUONOTNN U MUKPOBONOrMM NMEHN NOYETHOTO
akagemuka H.O. lamaneun, Mocksa, Poccusn

AHHOMauus

Lenb. Onpenenuts anMaemMmnonormyeckne 3akoHoMepHocTu pacnpocTtpaHeHuss SARS-CoV-2 cpeaun HaceneHus
CankT-lNeTepbypra 3a ronosov nepmog naHaemmm COVID-19.

MaTepuanbl u metoabl. MNpoBeaéH aHann3 guHamukn crydaes 3abonesaHuii COVID-19 B CaHkT-lNeTepbypre
B nepuog ¢ 02.03.2020 no 04.04.2021 n reHOepHO-BO3PACTHOW XapakKTEPUCTMKU nauumeHToB. VMIHopmauma o
naumeHTax (Bospact, non, popma 3abonesaHusi, rocnMTanuaaums, coumnanbHO-NpodeccMoHanbHas NpuHaanex-
HOCTb) u3Bne4veHa u3 6asbl aHHbIX, CHOPMUPOBAHHON HAa OCHOBE MaTepuanoB dOpMbl CTaTUCTUYECKOTO y4éTa
Ne 058/y.

PesynbraTthbl. [1o npowecTtBuu roga B AuHaMuke BbisBrneHns criydaes COVID-19 B CaHkT-lNeTepbypre MoOxHO
BbIAENUTL [ABa LMKMa CE30HHOro nogbéma 3aboneBaeMocTu (BECEHHWUIA U OCEHHE-3UMHUIA) U 8 NepuoaoB anu-
AeMun. YCTaHOBMEHO, 4YTO B CTPYKType 3aboneslumx COVD-19 oTcyTCcTBYET reHaepHO-BO3pacTHas nsbuparens-
HOCTb, O YEM CBUOETENbCTBYHOT OTHOCUTENBHO PaBHOMEPHbIE MOKa3aTenu 3aboneBaemMoCT MYXXUMH U KEHLLIMH
Ha 100 TbiC. HaceneHus B KaXx4ou BO3pacTHOM rpynne B oTAeNbHble nepuogbl anvaemun. OTYETNNBO BblpaxeHa
3aBUCUMOCTb KnMHU4Yeckux nposieneHunin COVID-19 ot Bo3pacta nauMeHToB: Tskénble dopMbl 3aboneBaHus
Yyalle AMarHOCTUPOBaHbI Y NauMeHToB cTapwe 70 neT He3aBUCUMO OT reHAepHoN npuHaanexHoctTn. Hanbonee
BOBMEYEHHbIMM B anuaemmnyeckuii npouecc COVID-19 no coumnansHo-npodeccnoHansHoMy ctatycy 6binm nex-
CMOHEPbI U N, CBA3aHHbIE N0 Poay AeATENbLHOCTH ¢ obecnedyeHnem xusHeaeatensHoctu CaHkT-lMetepbypra.
YaenbHbIn BeC neHcMoHepoB cpean 3aboneswunx COVID-19 coctaBun 13,69% (MyxunHbl) n 17,67% (KeHwwm-
Hbl). Jons MmeguumHCKnx paboTHMKoB cocTtaBuna 3,67% (MyxumnHbl) 1 9,41% (KeHLLMHbI).

3akntouyeHue. BoickazaHo npegnonoxerHue, 4to COVID-19 cdopmumpyeTcst kKak ce3oHHoe 3aboneBaHue C exe-
rOAHBIMU OCEHHE-3VMHUMW anugeMnyeckumn umknamum. OBcyxaalTcs NepcnekTuBbl BaKLMHONPOMUNAKTUKK
COVID-19 B Poccum 1 HeobxogumocTb y4éTa B CUCTEME annaeMuonornyeckoro Hagsopa 3a COVID-19 cnyyaes
OCIOXHEHWI, NaTOreHETUYECKN CBA3aHHBIX C OCTpoW da3on 3abonesaHusi

KnioueBble cnoBa: COVID-19, SARS-CoV-2, 3abonesaemocms, ariudemudeckuli npouyecc, anudemuonoauye-
CKUe 3aKOHOMepHocmu, 2eHOepHo-8o3pacmHasi nponopuyusi, CaHkm-lNemepbype

UcmoyHuk pbuHaHcupoeaHusi. ABTOpPbI 3asiBNSIIOT 06 OTCYTCTBUM BHELUHEro (DrHaHCMPOBaHWS NPU NPOBEAEHWUMN UC-
crnenoBaHus.

KoHebniukm uHmepecoe. ABTOPbI AEKNapUPYT OTCYTCTBUE SIBHBIX M MOTEHLMANbHbIX KOH(IIMKTOB MHTEPECOB, CBS-
3aHHbIX C Nybnukaumen HacTosILLEeN cTaTbu.

Ansi yumupoearusi: AkmmknH BT, Kysun C.H., Konocosckasi E.H., KygpsiBueBa E.H., CemeHeHko T.A., lNnocku-
pesa A.A., ly6openos [.B., TueaHoBa E.B., MNMweHnyHas H.}O., KaneHckast A.B., AupiwmnHa C.B., WunynuHa O.10.,
PogvoHoBa E.H., MNMetposa H.C., ConosbeBa N.B., KBacoa O.A., BepwuHuHa M.A., MamowwuHa M.B., KnywkuHa B.B.,
KopabenbHukoBa M.U., Yypunosa H.C., MaHaciok A.B., BnaceHnko H.B., Octpoywko A.A., Banmacos E.C., Mocy-
HoB A.B. XapakTtepuctuka anvaemuornornyeckon cutyauum no COVID-19 B CankT-letepbypre XKypHan mukpobuosno-
euu, anudemuonoauu u ummyHobuomnoeauu. 2021;98(5):497-511.
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Introduction including 2.84 million deaths. In European countries,

The COVID-19 pandemic caused by the betacoro-  the seasonal surge of COVID-19, which is also known
navirus formally named as SARS-CoV-2 remains a  as "the second wave", was quite strong and prompted
serious challenge in the 21* century, giving rise to nu- most governments to toughen the epidemic control
merous problems. As of April 4, 2021, more than 131  measures or even to close the borders. The seasonal
million COVID-19 cases had been reported worldwide,  surge is characterized not only by high intensity, but
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also by new variants of SARS-CoV-2 detected in pa-
tients in many countries. During early 2021, the genetic
variant of SARS-CoV2 known as the UK variant came
under notice of specialists. It differs from the wild-type
virus by 2 nucleotide substitutions and 2 nucleotide de-
letions: N501Y, A570D, del HV 69-70, del Y144 [1-4].
Furthermore, the spread of another variant of SARS-
CoV-2 gene mutations has been reported in Europe; the
variant, known as South African [5-8], is able, accord-
ing to some researchers, to evade the immune responses
triggered by the existing vaccines.

Amidst the challenging epidemiological situation,
since early 2021, many countries, including Russia, have
started vaccinating their population against COVID-19
to establish herd immunity against SARS-CoV-2. At
the same time, further studies in the COVID-19 epi-
demic process and its specific features still require spe-
cial attention to pinpoint the underlying principles of
the epidemiological surveillance of the disease and to
develop measures, which can temper the intensity of
the SARS-CoV-2 spread.

The general characteristics of the COVID-19 epi-
demic process in Russia have been identified. During
the early stage of the epidemic (late February — ear-
ly March 2020), SARS-CoV-2 penetrated the country
through its main transportation hubs — Moscow and
St. Petersburg. By that time the COVID-19 epidemic
had reached high intensity levels in European coun-
tries, though it had not hit Russia yet. Coming back
from business and holiday trips, infected people acted
as a trigger of the COVID-19 epidemic process, first
of all, in Moscow and St. Petersburg. The studies of
the SARS-CoV-2 spread at the beginning of the epide-
mic in Moscow revealed some of the general patterns:
The virus has no gender-age selectivity and can infect
people of any age and gender; the most severe forms
of the disease are observed in people over 70 years; a
significant number of people with COVID-19 remain
asymptomatic [9, 10].

The seasonal upswing of COVID-19 started in
Russia at the end of September in 2020, being more
massive and long-lasting than the spring surge. Its main
distinction was that the COVID-19 epidemic process
affected different regions in Russia, while in spring,
most of the COVID-19 cases were recorded in Mos-
cow. Special attention should be given to the analysis of
epidemiological patterns of the SARS-CoV-2 spread in
St. Petersburg, the second largest city in Russia.

The purpose of the work is to study patterns of
the SARS-CoV-2 spread and epidemiological charac-
teristics of the COVID-19 pandemic in St. Petersburg
during the 2/3/2020-4/4/2021 period.

Materials and methods

The study was performed at the Central Research
Institute of Epidemiology of the Russian Federal Ser-
vice for Surveillance on Consumer Rights Protection

and Human Wellbeing. The COVID-19 incidence in
St. Petersburg from 2/3/2020 to 4/4/2021 was analyzed.
The information about patients (age, gender, type of
the disease) was obtained from the database containing
the materials from statistical data form No. 058/u "The
special announcement about an infectious, parasitic,
and any other disease, occupational poisoning, any ad-
verse response associated with immunization, an im-
pact of living mechanical forces". The above materials
were used to study the main features of the COVID-19
epidemic process, including the incidence dynamics,
gender ratios and age distribution of the patients, pro-
portion of the hospitalized patients, proportions of dif-
ferent types of infection, social and occupational status
of patients.

The materials for the analysis of the age-gender dis-
tribution of the population were obtained using the Data
Marts of the Federal State Statistics Service. The study
included patients with COVID-19, who were divided
into the following groups: aged 0—18 years (n = 30,928;
men/women 15,821/15,107), aged 19-29 years (n =
39,405; men/women 17,337/22,068), aged 30—49 years
(n=116,674; men/women 51,631/65,043), aged 50-69
years (n = 87,579; men/women 33,958/53,621), aged
70-79 years (n = 18,501; men/women 6,967/11,534),
aged 80 years and older (» = 12,014; men/women
3,714/8,300).

The proportions of the hospitalized and non-hos-
pitalized patients with COVID-19 during different
pandemic periods and in different age groups were es-
timated in the patient cohort (n = 307,104; men/women
130,262/176,842).

The statistical processing was performed with
standard descriptive statistics tools - Microsoft Excel
and Statistica 12.0 (StatSoft). The mean values were
based on the 95% confidence interval (95% CI) calcu-
lated with the Clopper-Pearson (exact) method.

Results

The dynamics of reported new cases of COVID-19
in St. Petersburg during the 2/3/2020-4/4/2021 period is
shown in Fig. 1.

The curve of new COVID-19 cases demonstrates
several periods in the evolution of the epidemic in
St. Petersburg.

During the first period (2/3-31/3/2020), which can
be characterized as the "importation" period, cases of
novel coronavirus infection were generally detected
among people coming from other countries and their
contacts. The general population remained unexposed
to SARS-CoV-2; only isolated and unrelated cases of
COVID-19 were recorded. Within 30 days during that
period, only 98 cases were detected in St. Petersburg.

From 1/4/2020, the number of new cases of
COVID-19 started steadily increasing, implying
the beginning of the epidemic process in St. Peters-
burg. The epidemic growth continued for 45 days
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Fig. 1. The dynamics of reported new cases (abs.) among the population of St. Petersburg.

(1/4/2020-16/5/2020) and was characterized by a
moderate increase in the number of new cases per day
(+4.6%). During that period, the number of detected
cases of COVID-19 in St. Petersburg increased from
27 (1/4/2020) to 525 (16/5/2020). Note that there was no
stabilization at the highest numbers of new COVID-19
cases during that period, and the next day was marked
by a gradual decrease in the number of cases, i.e. the
period of growth gave way to a long period of a slow
decrease followed by stabilization at minimum num-
bers. During the period of decline, which lasted for
76 days (from 17/5/2020 to 31/7/2020), the daily num-
ber of new COVID-19 cases went down to 159. The
dynamics of COVID-19 cases was characterized by a
downward turn at a daily rate of 1.1%. Over the growth
and decline periods, the average number of COVID-19
cases, not including the "importation" period, was
255 cases per day.

The period of the epidemic slowdown (from
1/8/2020 to 27/9/2020) lasted for 57 days, during which
the maximum number of COVID-19 cases reported dai-
ly ranged from 155 (8/8/2020) to 232 (26/9/2020). The
epidemiological situation during that period remained
stable (the growth rate was +0.7% per day). The aver-
age number of daily reported cases of COVID-19 was
189.4.

Starting from 28/9/2020, the seasonal factors and
the end of holiday season aggravated the COVID-19
epidemiological situation in St. Petersburg. The sea-
sonal upswing in COVID-19 incidence lasted for
62 days till 29/11/2020. During that period, the min-
imum/maximum number of COVID-19 cases was
227/3,701 (27/9/2020)/(29/11/2020). Based on the
growth rates recorded for COVID-19 cases during
the seasonal surge, 2 intervals can be singled out:
from 28/9/2020 to 3/11/2020 and from 4/11/2020 to
29/11/2020. During the first interval, the growth rate of

cases was +3.0% a day; during the second interval —
+4.8%. Considering the high base effect, such rates of
growth of COVID-19 cases should be seen as quite sig-
nificant.

During the next pandemic period (30/11/2020—
5/1/2021), which can be defined as a period of epidemic
maximum (the plateau), the number of daily detected
COVID-19 cases remained stable (the growth rate of
+0.018% per day), ranging from 3,649 to 3,779 cases
per day.

From 6/1/2021 to 8/2/2021, the number of daily
detected cases of COVID-19 went down at a moder-
ate rate of 2.8% per day. The period included 2 short-
term intervals (16/1/2021-20/1/2021 and 27/1/2021—
31/1/2021) characterized by an increase in the number
of reported cases of COVID-19.

The final period (9/2/2021-4/4/2021) referred
to as the period of epidemic stability was character-
ized by steady numbers of daily detected new cases
of COVID-19, ranging from 697 to 1,169 at a growth
rate of +0.78% per day. During that period, the average
number of COVID-19 cases per day was 1,001.7.

Over the entire observation period, the overall
gender proportion of COVID-19 patients in St. Peters-
burg is characterized by overrepresentation of women
(57.6%), which, in our opinion, has a strong associa-
tion with the present-day structure of the population of
St. Petersburg. It also predetermined the men/women
ratio among the COVID-19 patients in different age
groups in St. Petersburg (Fig. 2).

The gender-age distribution of COVID-19 cases
in St. Petersburg shows a markedly high proportion
of patients aged 3049 and 50-69 years. For exam-
ple, in the cohort of men with COVID-19, patients
of these age groups accounted for 39.89% (95% CI;
39.63-40.16) and 26.24% (95% CI; 26.00-26.48); in
the cohort of women with COVID-19, they accounted
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for 37.03% (95% CI; 36.80-37.25) and 30.52% (95%
CI; 30.31-30.74). The other age groups of patients with
COVID-19 were much less represented. The children
who were under 18 years and had COVID-19 accounted
for 12.22% (95% CI; 12.05-12.40) of boys and 8.60%
(95% CI; 8.47-8.73) of girls. The patients aged 70-79
and over 80 years were least represented in the co-
hort of patients. In the cohort of men with COVID-19,
the patients belonging to these age groups accounted
for 5.38% (95% CI; 5.26-5.51) and 2.87% (95% CI,;
2.78-2.96); in the cohort of women, they accounted for
6.57% (95% CI; 6.45-6.68) and 4.72% (95% CI; 4.63—
4.82). Note that among COVID-19 patients aged under
50 years, the proportion of men was slightly higher in
each age group, while women prevailed among the pa-
tients aged over 50 years.

The COVID-19 case rates calculated as cases per
100,000 people differed significantly in each age group.
The patterns typical of the cohorts of men and women
with COVID-19 are presented in Table 1.

As can be seen from Table 1, among men, the
COVID-19 incidence ratestend to increase from young-
er to older age groups, demonstrating a slight decrease
in groups of patients aged 70—79 and over 80 years.

The lowest case rate is recorded for children in the
age group under 18 years — 3,109.6%00. Note the wide
spread of the case rates among children, depending on
their age — from 1,475.6%0000 (2 years) to 6,684.8%0000
(17 years). The highest case rate among men was
demonstrated by the age groups of patients aged 30-
49 and 50-69 years, reaching 5,979.1 and 6,071.8% 000,
respectively. The highest COVID-19 case rates were
demonstrated by men aged 29, 60 and 71 years —
7,401.6, 7,053.8, and 8,008.6%0000, respectively.

The pattern of age distribution of COVID-19 ca-
ses in the cohort of women correlated with the above
tendency; however, the highest COVID-19 case rate

45 -
40 | 39,89
35 -
30
25
20
15 -
10

The proportion of COVID-19 patients, %

0-18 19-29 30-49

37,03

was recorded in the 30—49-year-old age group —
7,137.7%0000. The case rates among women aged 70—
79 and over 80 years were slightly lower than among
men, totaling 4,804.3 and 4,285.0%00, respectively.
Unlike men, women aged 29 and 59 years demonstra-
ted the highest COVID-19 case rates — 9,507.6 and
7,911.5%0000, respectively.

Proportions of different types of COVID-19 and
their ratios were among the main parameters used for
assessment of the severity of the epidemiological sit-
uation. During all the epidemic periods, asymptomatic
and mild COVID-19 cases prevailed both among men
and women. During the entire observation period (ex-
clusive of the "importation" period), they accounted
for 83.77% (95% CI; 83.51-84.02) among men and for
83.95% (95% CI; 83.72-84.16) among women. Mild
COVID-19 cases prevailed both among men and among
women, accounting for 66.26% (95% CI; 65.93—66.58)
and 68.66% (95% CI; 68.39-68.93) of the total number
of cases, respectively.

The maximum values for the combined propor-
tions of asymptomatic and mild COVID-19 cases were
recorded during the period of epidemiological maxi-
mum (30/11/2020-5/1/2021): among men — 86.64%
(95% CI; 86.35-86.93), among women — 88.08%
(87.84—88.31). During the other periods, the combined
proportion of these cases was slightly lower. The lowest
proportion was recorded during the period of decline
(17/5-31/7/2020): 55.29% (95% CI; 56.60-59.30) —
among men and 55.29% (95% CI; 53.80-56.77) —
among women. Note that mild cases generally pre-
vailed among St. Petersburg patients with COVID-19,
regardless of their gender identity.

Table 2 presents the data on the COVID-19 struc-
ture by the severity of the disease and by the proportion
of hospitalized patients during different epidemic peri-
ods in St. Petersburg.

®Men

®Women

50-69 70-79

Age, years old

Puc. 2. Bo3spacTtHas cTpykTypa 3aboneBLunx (My>4uH 1 XeHLLMH) B nepuog anugemmmn COVID-19 B . CaHkT-lNeTepbypre.
Fig. 2. The age distribution (men and women) during the COVID-19 epidemic in St. Petersburg.
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Table 1. COVID-19 incidence in different age groups of population (men/women) in St. Petersburg (cases per 100,000 people

of the age group, %)
Age, years i ';‘gg’g:‘gfps Minimum rate Maximum rate 3;?/?:&:2
%0000 age, years old %0000 age, years old
Men
0-18 3109,6 1475,6 2 6684,8 17 1703,4
19-29 5385,3 3686,6 19 7401,6 29 12827
30-49 59791 5016,6 49 6585,8 33 381,6
50-69 6071,8 5252,8 69 7053,8 60 369,5
70-79 5813,4 3620,8 77 8008,6 7 1418,9
>80 5330,2 219,5 >100 6851,9 82 1796,4
Women

0-18 3126,4 1246,6 3 6711,5 17 1830,6
19-29 6655,7 4111,6 19 9507,6 29 1777,8
30-49 7137,7 5788,4 47 7762,6 33 513,0
50-69 6742,9 5372,9 69 7911,5 59 754,3
70-79 4804,3 2992,5 77 6268,9 71 1074,8
>80 4285,0 430,4 >100 6194,4 81 1260,0

Note that while the epidemic was evolving in
St. Petersburg, the proportion of mild COVID-19 cases,
both among men and among women, tended to increase.
During the epidemic upswing (1/4/2020-16/5/2020),
the mild COVID-19 cases accounted for 39.08% (95%
CI; 37.92-40.25) of men and 46.06% (95% CI; 44.89—
47.27) of women. At the peak of the seasonal surge
(30/11/2020-5/1/2021), the proportion of such patients
increased significantly, reaching 71.36% (70.97-71.75)
of men and 73.92% (73.61-74.24) of women. During
the two final periods (decline and epidemic stability),
the proportion of mild COVID-19 cases continued to
increase, reaching 73.60% (73.06-74.14) and 73.24%
(72.37-74.09) among men, and 76.26% (75.82-76.70)
and 75.29% (74.59—75.98) among women, respectively.

During different epidemic periods, the proportions
of severe cases differed significantly; at the beginning
of the epidemic, severe COVID-19 cases were reported
significantly more frequently. The highest proportion
of severe cases was observed during the periods of ep-
idemic decline (17/5/2020-31/7/2020) and slowdown
(1/8/2020-27/9/2020), reaching 16.28% (15.20-17.41)
and 15.17% (13.84-16.57) among men and 13.72%
(12.79-14.68) and 13.85% (12.74-15.03) among
women, respectively. During the periods of epidemic
maximum, decline and stability, the proportion of se-
vere COVID-19 cases decreased significantly, reach-
ing 0.03—1.27% among men and 0.03—0.86% among
women.

The changes are well seen in the proportions of
hospitalized patients with COVID-19 during different
stages of the epidemic, being primarily associated with
the adaptation of St. Petersburg’s health service to the

new working conditions during the pandemic. At the
beginning of the COVID-19 epidemic, with lacking ex-
perience of treatment of such patients and high media
pressure, the maximum possible number of patients was
hospitalized: among men, the hospitalized patients ac-
counted for 87.11% (95% CI; 82.67-90.76) and among
women, such patients accounted for 83.84% (95% CI,
79.15-87.84). At the very beginning of the epidemic,
the RF Government adopted the strategy of combating
the novel disease, giving the priority to the maximum
possible protection of people’s health and to minimi-
zation of the fatal outcomes. The intensive research
conducted worldwide and in Russia made it possible
to optimize the disease management for patients with
COVID-19, to substantiate the possibility and advis-
ability of medically supervised, at-home treatment of
patients with mild and moderate COVID-19. As a re-
sult, during the seasonal surge (28/9/2020-29/11/2020)
and epidemic maximum (30/11/2020-5/1/2021), the
proportion of hospitalized patients decreased signifi-
cantly. During the above periods, hospitalized patients
accounted for 9.85% (9.52—10.18) and 13.50% (12.56—
14.49) among men and 9.09% (8.81-9.36) and 13.15%
(12.30-14.03) among women of all detected cases of
COVID-19.

The analysis of the proportions of COVID-19 ca-
ses of different severity in the age groups showed that
patients over 70 years, regardless of their gender iden-
tity, suffer from moderate and severe COVID-19 much
more frequently than younger patients (Table 3).

In the 0—18 and 19-29 year old age groups, severe
COVID-19 cases were detected at the lowest rate —
0.01% (0.00-0.06) and 0.14% (0.08-0.23) among
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Table 2. The COVID-19 breakdown by the severity of the disease and the proportion of hospitalized patients during different

epidemic periods in St. Petersburg (%)

Severity of COVID-19

Proportion of

Epidemic periods hospitalized patients
asymptomatic form mild form moderate form | severe form P P
Men

"Importation” period 02.03.2020- 5,23% 25,09% 53,66% 16,03% 87,11%
30.03.2020 (2,95-8,47) (20,18-30,52) (47,70-59,54) (11,98-20,79) (82,67-90,76)

Period of epidemic upswing 01.04.2020- 33,63% 39,08% 21,51% 5,78% 29,21%
16.05.2020 (32,51-34,76) (37,92-40,25)  (20,54-22,50)  (5,24-6,36) (28,15-30,29)

Period of epidemic decline  17.05.2020- 7,41% 47,88% 28,43% 16,28% 45,39%
31.07.2020 (6,65-8,22) (46,39-49,37)  (27,10-29,80) (15,20-17,41) (43,97-46,82)

Epidemic slowdown 01.08.2020- 20,10% 50,29% 14,43% 15,17% 27,40%
27.09.2020 (18,61-21,66) (48,40-52,19) (13,13-15,81) (13,84-16,57) (26,19-28,64)

Seasonal surge 28.09.2020- 19,24% 60,22% 17,82% 2,72% 9,85%
29.11.2020 (18,48-20,01) (59,27-61,17)  (17,08-18,57)  (2,41-3,05) (9,52-10,18)

Epidemic maximum 30.11.2020- 15,28% 71,36% 12,90% 0,46% 13,50% (12,56-14,49))
05.01.2021 (14,98-15,59) (70,97-71,75)  (12,61-13,19)  (0,41-0,53)

Period of decline 06.01.2021- 12,65% 73,60% 12,48% 1,27% 6,83%
08.02.2021 (12,24-13,06) (73,06-74,14)  (12,07-12,89)  (1,14-1,42) (6,22-7,48)

Period of epidemic stability 09.02.2020- 12,10% 73,24% 14,63% 0,03% 10,54%
04.04.2021 (11,48-12,74) (72,37-74,09) (13,96-15,33)  (0,01-0,08) (8,56-12,79)

Women

"Importation” period 02.03.2020- 13,47% 24,92% 48,82% 12,79% 83,84%
30.03.2020 (9,80-17,89) (20,10-30,24)  (43,00-54,66) (9,22-17,14) (79,15-87,84)

Period of epidemic upswing 01.04.2020- 22,66% 46,06% 25,51% 5,76% 32,24%
16.05.2020 (21,67-23,69) (44,86-47,27) (24,47-26,57)  (5,22-6,35) (31,14-33,35)

Period of epidemic decline  17.05.2020—- 7,92% 49,65% 28,72% 13,72% 42,84%
31.07.2020 (7,20-8,69) (48,28-51,01)  (27,49-29,97) (12,79-14,68) (41,56-44,13)

Epidemic slowdown 01.08.2020— 21,01% 50,67% 14,46% 13,85% 24,17%
27.09.2020 (19,69-22,38) (49,02-52,32)  (13,33-15,66) (12,74-15,03) (23,18-25,18)

Seasonal surge 28.09.2020- 18,28% 61,96% 17,71% 2,06% 9,09%
29.11.2020 (17,66-18,91) (61,17-62,74)  (17,09-18,33) (1,83-2,30) (8,81-9,36)

Epidemic maximum 30.11.2020- 14,15% 73,92% 11,59% 0,34% 13,15% (12,30-14,03)
05.01.2021 (13,90-14,40) (73,61-74,24)  (11,36-11,82) (0,30-0,38)

Period of decline 06.01.2021- 11,66% 76,26% 11,22% 0,86% 6,93%
08.02.2021 (11,33-12,00) (75,82-76,70)  (10,89-11,55) (0,77-0,96) (6,42—7,47)

Period of epidemic stability 09.02.2020— 11,17% 75,29% 13,51% 0,03% 8,36%
04.04.2021 (10,67-11,69) (74,59-75,98) (12,97-14,07)  (0,01-0,07) (6,82-10,11)

men, and 0.01% (0.00-0.06) and 0.05% (0.02—0.11%)
among women, respectively. In the cohort of men, the
sharp increase of 13.60% (95% CI: 13.16—14.06) in the
proportion of severe COVID-19 cases was recorded in
the 50-69 year old age group. In the age groups of pa-
tients aged 70-79 and over 80 years, severe COVID-19
cases accounted for 10.94% (10.08—11.86) and 23.60%
(22.00-25.25) respectively.

In the cohort of female COVID-19 patients aged
under 50 years, the proportion of severe cases was
not high; in the 30—49 year old age group, the above
cases accounted for 0.25% (95% CI; 0.20-0.30). In
comparison with men, among 50—69 year-old women
with COVID-19, severe cases were diagnosed only in
1.42% (1.30-1.54) of all cases. The proportion of se-
vere COVID-19 cases increased significantly among
patients aged 70—79 and over 80 years, accounting for

6.34% (5.81-6.90) and 18.54% (17.54-19.57). With
age, the proportion of moderate COVID-19 cases in-
creased both among men and among women. In the
cohort of men, among 0-18 year-old children, moder-
ate COVID-19 cases were diagnosed in 5.65% (5.18—
6.15) of all cases, while among men aged 70-79 and
over 80 years, such cases were diagnosed in 32.09%
(30.77-33.43) and 34.56% (32.76-36.39) of all cases,
respectively. The cohort of female COVID-19 patients
demonstrated the similar pattern. Among 0—18 year-old
girls, moderate cases were diagnosed in 4.93% (4.49—
5.41%) of all cases; among women aged 70—79 and
over 80 years — in 28.44% (27.45-29.45) and 33.21%
(32.00-34.44) of all cases, respectively.

Asymptomatic and mild cases of COVID-19 were
diagnosed much more frequently among 0—18 and 19—
29 year-old patients than among elderly people. In the
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0-18 and 19-29 year old age groups, the proportions
of asymptomatic COVID-19 cases were as follows:
among men — 25.29% (24.39-26.20) and 22.31%
(21.54-23.14), among women — 25.57% (24.66—
26.50) and 17.76% (17.13—18.42), respectively. Among
patients aged 70-79 and over 80 years, asymptomatic
COVID-19 cases accounted for 10.55% (9.70-11.45)
and 8.36% (7.36—11.45) of male patients, and 10.64%
(9.97-11.34) and 9.30% (8.56-10.07) of female pa-
tients, respectively.

The analysis of the target groups of population by
social-occupational status and their active involvement
in the COVID-19 epidemic process showed that SARS-
CoV-2 was common almost in all strata of society, si-
milar to any other pathogens transmitted by an airborne
route. Meanwhile, the analysis of the proportions of
COVID-19 patients belonging to different social and
occupational groups of the St. Petersburg population
showed that some groups can be singled out as groups
of high risk of infection (Table 4).

Based on the data shown in Table 4, the highest
proportions of COVID-19 cases were found in seve-
ral groups of the population. Among patients with
COVID-19, retirees accounted for 13.69% (13.43—
13.96) of male patients and 17.67% (17.43-17.92) of
female patients. The proportion of blue-collar workers

ORIGINAL RESEARCHES

was also high, reaching 20.04% (19.73-20.35) among
male COVID-19 patients and being significantly low-
er among female patients, amounting to 9.99% (9.79—
10.18). The proportion of children in the cohort of pa-
tients with COVID-19 was quite high, being in conflict
with the opinion popular during the early stages of the
pandemic and asserting that children were involved in-
significantly into the epidemic process. In the cohort
of men, the proportion of boys was 21.23% (20.92—
21.54); in the cohort of women, the proportion of girls
was 14.57% (13.94-14.39).

The high-risk group includes healthcare workers,
especially those working in the red zone. Male health-
care workers accounted for 3.67% (95% CI; 3.57-3.82)
of COVID-19 patients, while the proportion of fe-
male healthcare workers was significantly higher —
9.41% (95% CI; 14.04—14.23). People who were not
working temporarily can be also included in the risk
group of COVID-19 patients. The proportion of men
was 17.53% (95% CI; 14.04-14.23); the proportion of
women was 17.25% (95% CI; 14.04-14.23). Education
sector employees, law enforcement, transport and mu-
nicipal workers whose work responsibilities involve
close contact with population are also included in high-
risk infection groups and are characterized by high pro-
portions among patients with COVID-19. A significant

Table 3. Proportions of different COVID-19 cases in the age groups of patients in St. Petersburg (%)

Severity of COVID-19

Proportion of hospitalized

Age, years .
asymptomatic form mild form moderate form severe form patients
Men
0-18 25,29 69,05 5,65 0,01 8,85
(24,39-26,20) (68,08-70,01) (5,18-6,15) (0,00-0,06) (8,26-9,46)
19-29 22,31 71,1 6,44 0,14 8,83
(21,54-23,14) (70,25-71,95) (5,99-6,92) (0,08-0,23) (8,26-9,43)
30-49 17,43 70,46 11,54 0,57 14,58
(17,02-17,85) (69,96-70,95) (11,20-11,89) (0,49-0,65) (14,16-15,01)
50-69 13,60 60,41 22,75 13,60 34,91
(13,16-14,06) (59,76-61,04) (22,21-23,31) (13,16-14,06) (34,22-35,60)
70-79 10,55 46,42 32,09 10,94 56,91
(9,70-11,45) (45,00-47,84) (30,77-33,43) (10,08-11,86) (55,45-58,45)
>80 8,36 33,48 34,56 23,60 70,25
(7,36-9,47) (31,70-35,30) (32,76-36,39) (22,00-25,25) (68,45-72,00)
Women
0-18 25,57 69,49 4,93 0,01 7,65
(24,66-26,50) (68,51-70,45) (4,49-5,41) (0,00-0,06) (7,08-8,26)
19-29 17,76 75,13 7,02 0,05 9,66
(17,13-18,42) (74,39-75,85) (6,63-7,50) (0,02-0,11) (9,12-10,21)
30-49 16,2 74,33 9,22 0,25 11,49
(15,85-16,56) (73,90-74,75) (8,94-9,50) (0,20-0,30) (11,14-11,84)
50-69 12,73 67,14 18,72 1,42 26,17
(12,38-13,02) (66,65—67,63) (18,31-19,12) (1,30-1,54) (25,65-26,70)
70-79 10,64 54,58 28,44 6,34 48,36
(9,97-11,34) (53,47-55,68) (27,45-29,45) (5,81-6,90) (47,14-49,58)
>80 9,3 38,95 33,21 18,54 66,10
(8,56-10,07) (37,69-40,23) (32,00-34,44) (17,54-19,57) (64,85-67,34)
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part of the patients — 17.53% (17.24-17.83) among
men and 17.25% (17.01-17.50) among women — iden-
tified themselves as temporarily not working, without
disclosing their affiliation to any group of population
(Table 4).

Discussion

The COVID-19 epidemiological situation in
St. Petersburg from 2/3/2020 to 4/4/2021 has been an-
alyzed. During that period in St. Petersburg, a total of
397,477 COVID-19 cases and 12,394 deaths were re-
ported. By the beginning of the outbreak, before the first
cases of COVID-19 were reported in St. Petersburg,
the city government had issued a number of regulatory
documents governing the preventive and epidemic con-
trol measures, thus providing the efficient tools for pre-
vention of an explosive increase in the incidence rates
and for having the city’s medical infrastructure ready
ahead of time.

After one year, in the dynamics of confirmed
COVID-19 cases in St. Petersburg, two epidemic cy-
cles (spring and autumn—winter) of the evolution and
8 epidemic periods can be singled out: the "importa-
tion" period (2/3/2020-31/3/2020), epidemic upswing
(1/4/2020-16/5/2020), decline (17/5/2020-31/7/2020),
epidemic slowdown (1/8/2020-27/9/2020), seasonal
surge (28/9/2020-29/11/2020), epidemic maximum
(30/11/2020-5/1/2021), decline (6/1/2021-8/2/2021)
and epidemic stability (9/2/2021-4/4/2021). The dy-
namics of detected COVID-19 cases in St. Petersburg is
characterized by a significant difference in the intensity

of two surges in COVID-19 incidence. At the beginning
of the epidemic, including periods of "importation",
epidemic upswing and decline (the spring cycle of rise/
decline), considering the complete absence of herd
immunity against SARS-CoV-2, the detection rate for
COVID-19 cases was +4.6% a day; the maximum num-
ber of patients (n = 540) was recorded on 15/5/2020.
The total duration of that COVID-19 epidemic period
in St. Petersburg was 140 days, during which a total of
31,461 cases were reported.

The seasonal surge in COVID-19 incidence, the
period of epidemic maximum and decline, comprising
the autumn-winter cycle of rise/decline, lasted for 133
days, and the total number of patients was 304,109
people, demonstrating a 9.7-fold increase compared
to the spring cycle. In the meantime, the buildup of
herd immunity had already started in St. Petersburg
by the beginning of the autumn-winter cycle of the
COVID-19 epidemic, though, apparently, it was still
not sufficient to have an impact on the spread of
SARS-CoV-2. According to the data from A. Popova
et al., during the intensive spread of COVID-19 infec-
tion, the detection rate for antibodies to SARS-CoV-2
among the St. Petersburg population was 26% [12].
The spring cycle of COVID-19 epidemic was charac-
terized by much lower intensity and by the absence of
the consistently high incidence rates (the plateau peri-
od), while during the autumn-winter cycle, this period
was quite long (37 days).

The gender-age distribution of COVID-19 pa-
tients in St. Petersburg correlated with the patterns out-

Table 4. Proportions of COVID-19 patients representing different strata of the St. Petersburg population, %

Social and occupational status

Men, % (95% Cl) Women, % (95% Cl)

Retirees

Blue-collar workers

Healthcare workers

Children aged 0-18 years

Office employees

Temporarily not working

Education sector employees

Law enforcement

Transport workers

Residents of long-term care facilities

Municipal workers

13,69 17,67
(13,43-13,96) (17,43-17,92)
20,04 9,99
(19,73-20,35) (9,79-10,18)
3,67 9,41
(3,57-3,82) (9,22-9,60)
21,23 14,57
(20,92-21,54) (13,94-14,39)
9,38 7,88
(9,16-,61) (7,71-8,05)
17,53 17,25
(17,24-17,83) (17,01-17,50)
1,92 6,32
(1,81-2,03) (6,16-6,47)
1,31 0,63
(1,22-1,40) (0,58-0,68)
1,64 0,60
(1,55-1,74) (0,55-0,65)
0,12 0,17
(0,10-0,15) (0,15-0,20)
3,57 3,41
(2,43-3,71) (3,29-3,53)
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lined in the analysis of the epidemiological situation in
Moscow [10, 11]. In the age distribution of COVID-19
patients in St. Petersburg, patients of two age groups
prevailed: 3049 and 50—69 year-olds. Their combined
proportion in the age distribution of COVID-19 patients
over the observation period was 66.95% (66.78—67.11).
Among COVID-19 patients, young people aged 19-29
years accounted for 13.40% (13.21-13.58) and 12.56%
(12.41-12.72), respectively. Note that men prevailed
among the COVID-19 patients aged under 50, while in
senior age groups, the proportion of women was high-
er. These differences in the proportions are apparently
associated with the specific features of the gender-age
composition of the St. Petersburg population.

In the meantime, the actual level of involvement
in the epidemic process is shown by the case rates. Over
the studied period, in St. Petersburg, the case rates (cal-
culated per 100,000 people for each age group) estimat-
ed for cohorts of men and women made it possible to
identify the most affected age groups, regardless of the
age distribution in the St. Petersburg population. In the
cohort of men who had COVID-19 during the observa-
tion period, the case rates in different age groups ranged
from 3,109.6%000 (0—18 year-olds) to 6,071.8%p000 (50—
69 year-olds). In the cohort of women, the difference
between the lowest and highest rates was more signif-
icant, demonstrating a range from 3,126.4%00 (0—18
year-olds) to 7,137.7%000 (30—49 year-olds). The high-
est COVID-19 case rates in men and women were re-
corded in different age groups. In the cohort of men, the
COVID-19 case rates in all age groups, except for 0—18
year-olds, differed insignificantly, while in the cohort
of women, their spread was more significant. For ex-
ample, the case rate in the age groups of female patients
aged 3049 was 1.7 times lower than the rate in the age
group of female patients over 80. It was found that in St.
Petersburg, the COVID-19 case rate could not be used
as a criterion to identify the age group of men who were
most involved in the epidemic process. At the same
time, among women, the highest COVID-19 case rates
were recorded in the 19-29, 3049, and 50-69 year old
age groups. Note that among women, the COVID-19
case rates in the 0-18, 19-29, 3949, and 50—69 year
old age groups were higher than the rates among men,
though the groups of patients over 70 demonstrated the
opposite situation.

It should be noted that children were also actively
involved in the COVID-19 epidemic process. In the age
groups of COVID-19 patients in St. Petersburg, 018
year-old children accounted for 12.22% (12.05-12.40)
of male patients and 8.60% (8.47—8.73) of female pa-
tients. Although the COVID-19 case rate was lower in
this group compared to the other, it was still high. This
age group of COVID-19 patients is characterized by the
highest proportion of asymptomatic COVID-19 both
among boys and among girls — 25.29% (24.39-26.20)
and 25.57% (24.66-26.50), respectively. This feature of
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COVID-19 specified the epidemiological significance
of patients in this age group.

Asymptomatic COVID-19 cases are difficult to
diagnose, and it can be reasonably assumed that quite
a few cases of this type remain undetected. Staying
out of sight of the healthcare workers, asymptomatic
COVID-19 patients have no restrictions prescribed for
other COVID-19 patients, and can become an active
source of SARS-CoV-2 transmission, contributing to
stability of the epidemic process. Note that the propor-
tions of asymptomatic COVID-19 cases vary signifi-
cantly in different countries, according to the published
data. For example, the data from Oran et al. [13] show
that in Italy, the asymptomatic disease was registered
in 42% of COVID-19 patients, while in the United
States, the asymptomatic cases accounted for 44-96%
of COVID-19 patients. N.A. Patel [14] summarized the
findings of researchers from different countries (USA,
Spain, China, Iran) and found that among 0-17 year-old
children, asymptomatic COVID-19 cases were detect-
ed at different rates, ranging from 0% to 53%. In their
review, Yanes-Lane et al. [15] show that asymptomatic
cases among COVID-19 patients accounted for 75% of
patients in Italy, 50% in Germany, and 8.2% in South
Korea. Gandhi et al. [16] examined all the patients who
had contact with the doctor infected with COVID-19
at a large hospital in California (USA) and found that
53% of all the infected patients had asymptomatic
COVID-19.

An important parameter of the COVID-19 epidem-
ic in Russia is the distribution of cases by their severity.
Over the entire observation period, in St. Petersburg,
the highest detection rate was demonstrated by mild
and moderate COVID-19 cases. During different peri-
ods of the COVID-19 epidemic, mild cases diagnosed
in men ranged from 25.09% (20.18-30.52) during the
"importation" period to 73.60% (73.06-74.14) during
the period of decline (6/1/2021-8/2/2021); the sim-
ilar cases diagnosed in women ranged from 23.92%
(20.10-30.24) during the "importation" period to
76.26% (75.82-76.70) during the period of decline
(6/1/2021-8/2/2021). The general pattern should be
noted: The number of mild cases increased through-
out the epidemic period. Moderate cases of COVID-19
varied in their proportion during different epidemic pe-
riods; such variance, in our opinion, can be explained
by improved diagnostics. During the periods compris-
ing the spring cycle of the COVID-19 epidemic in St.
Petersburg, moderate cases among men accounted for
21.51% (20.54-22.50) during the epidemic upswing;
such cases accounted for 53.66% (47.70-59.54) during
the "importation" period. During the other epidemic pe-
riods, the proportion of moderate cases was significantly
lower, ranging from 12.48% (12,07-12.89) during the
period of decline (6/1/2021) to 17.82% (17.08-18.57)
during the seasonal surge (28/9/2020-29/11/2020). The
cohort of women with COVID-19 demonstrated the
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similar pattern of COVID-19 cases of different severity
(Table 2).

The proportions of cases differed significantly by
their severity in different age groups of patients, re-
gardless of their gender identity. There was a marked
decrease in the proportion of asymptomatic and mild
COVID-19 cases. While among patients aged 0—18 and
19-29, asymptomatic cases diagnosed in men accoun-
ted for 25.29% (24.39-26.20) and for 22.31% (21.54—
23.14) and in women, they accounted for 25.57%
(24.66-26.50) and 12.76% (17.13—18.42) of patients,
the proportions observed among patients over 80 years
were 8.36% (7.36-9.47) and 9.3% (8.56-10.07), re-
spectively. The inverse relationship is demonstrated by
moderate and severe COVID-19 cases; their propor-
tions increased significantly with the age of patients.
The conclusion is that the pattern demonstrated by
COVID-19 types in St. Petersburg correlates with the
pattern that was previously identified in Russia and
other countries [9, 17-19]. Analyzing the factors that
could be associated with severe COVID-19 cases in
the cohort of patients of an average age of 69, Jiménez
et al. [20] found the direct association with the elder-
ly age, neurological diseases, chronic kidney diseases,
and cancer.

The epidemiological analysis of the COVID-19
epidemic in St. Petersburg covered a relatively long pe-
riod (more than one year), which includes two epidemic
cycles and the interim period of epidemic slowdown.
The analysis leads to conclusions based on the multiple
actual data:

1. It can be assumed that COVID-19 develops as
a seasonal disease with annual autumn-winter epidemic
cycles.

2. COVD-19 cases do not give any proof of gen-
der-age selectivity, demonstrating relatively similar
case rates calculated per 100,000 people in each age
group of the population.

3. There are no gender-age differences among
COVID-19 patients in different epidemic periods in St.
Petersburg.

4. The severity of COVID-19 is clearly associ-
ated with the age of patients: severe cases were more
frequently diagnosed among patients aged over 70, re-
gardless of their gender identity.

5. Retirees and workers of different categories,
mostly those who were employed in the municipal
service sector, were most involved in the COVID-19
epidemic process among the groups of St. Petersburg
population.

At present, there are still many unresolved and un-
answered questions. It is important to study the specific
features of the course and consequences of COVID-19,
especially its asymptomatic types, as there is no clear
picture of the intensity and the time of SARS-CoV-2
seeding, the likelihood of re-infection, for example,
with another genetic variant of the virus, and the char-

acteristics of the post-COVID-19, etc. The efficient
system of epidemiological surveillance cannot be built
without accurate information about these characteris-
tics of COVID-19.

Specific features of COVID-19 include severe
post-acute complications, which are detected at high
frequency rates. Most of the post-COVID-19 patients
(up to 80%) were diagnosed with long-term complica-
tions or frequently with a range of them. Based on the
data from L.T. McDonald, pulmonary fibrosis is a com-
mon complication (accounting for 62%) [21]. Sinanovi¢
et al. detected frequent neuropsychiatric disorders:
depression (20.1%), anxiety (35.1%), and insomnia
(18.2%) [22]. High detection rates are demonstrated by
neurological disorders [23] and renal disorders [24]. It
has been found that patients with COVID-19 are prone
to high risk of arterial and venous thrombosis, which
may result in myocardial infarction and strokes [25].

The mass vaccination against COVID-19, which
started in Russia, is an affordable anti-epidemic mea-
sure; its epidemiological significance will be obvious
after the beginning of the next autumn-winter seasonal
surge.
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