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Introduction. The COVID-19 pan-
demic turned out to be a serious chal-
lenge with respect to the pregnant wom-
en management against the background 

of SARS-CoV-2 infection manifestation. 
The available experience of the previous 
occurrences of the seasonal respirato-
ry infections was insufficient due to the 
specificity of COVID-19 course and its 
effect on the body of pregnant women. 
Research data indicate that during ges-
tation period the severity of COVID-19 
course could vary from mild to extremely 
severe one [ 3]. Moreover, COVID-19 of 
any degree of severity could lead to ad-
verse pregnancy outcomes.

Besides, during the gestation period 
risks of sudden deterioration of a preg-
nant woman’s health condition against 
the background of primarily stable dis-
ease course were noted [1, 8, 9, 11]. 
During the 1st-4th waves of the pandem-
ic intensive treatment with respiratory 
support in the intensive care units was 
required for every 4th pregnant wom-
an with pneumonia [12, 13]. The risk of 
the adverse maternal and fetal outcome 
is increasing with the increase in the 
COVID-19 severity [4, 5, 11]. At the same 
time the amount of available information 
about the extremely severe COVID-19 
course in the gestation period is limited.

In the meta-analysis by E. R. Smith et 
al. (2023) that included 12 studies from 
12 countries with the participation of 
13,136 pregnant women (1,942 women 
with the confirmed/suspected COVID-19 
and 11,194 women without COVID-19 
during gestation and at labor) high risk of 
serious diseases for mothers and new-
borns, mother lethality against the man-
ifestation of the COVID-19 at any time 
of the gestation, but more often in the 3rd 
trimester was determined [10].

On 5th May, 2023 World Health Orga-
nization officially announced that Novel 
Coronavirus Infection (NCI) COVID-19 
pandemic no longer constitutes a public 
health emergency of international con-

cern. However, the mutation and wide 
circulation of various variants of SARS-
CoV-2 virus which retains its high con-
tagiousness persist [2]. The effect of 
COVID-19 on the gestation course and 
perinatal outcomes are being actively 
studied at present time. The data of some 
studies are contradictory, and the amount 
of available data is still insufficient for 
complete understanding of the risks of 
COVID-19 manifestation during gesta-
tion. The data on the specific features of 
the health and social profile of pregnant 
women who had SARS-CoV-2-infection 
of various degree of severity during ges-
tation are limited.

The objective of the study is to an-
alyze the specific features of the health 
and social profile of pregnant women 
with COVID-19 of various degrees of se-
verity.

Materials and research methods. A 
prospective cohort study of 1,476 preg-
nant women has been performed on 
the basis of the maternity hospitals of 
the GBUZ Regional clinical hospital #2, 
Chelyabinsk, and GAUZ Regional clinical 
hospital #3, Chelyabinsk, which are the 
obstetric hospitals of the 2nd level and in 
general are comparable in terms of the 
level of equipment and  medical care 
provision to the pregnant, parturient, and 
puerperant women based on the order 
of the Ministry of Health of the Russian 
Federation No. 1130n dated October 20, 
2020 "On the procedure for providing as-
sistance in obstetrics and gynecology" 
and current clinical guidelines in obstet-
rics and gynecology, approved by the 
Ministry of Health of the Russian Federa-
tion (https://cr.minzdrav.gov.ru/).

The study has been approved by 
the Ethics Committee of the South Ural 
State Medical University of the Minis-
try of Health of the Russian Federation. 
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The evaluation of the medical and social 
characteristics of the studied individuals 
has been performed based on the labor 
and delivery records, medical histories of 
pregnant and puerperant women. 

The main group consisted of 1,386 
patients with COVID-19 hospitalized over 
the period from April 2020 to September 
2021 (1st-4th wave of COVID-19 pandem-
ic) to the maternity hospital of the GBUZ 
Regional Clinical Hospital № 2, Chely-
abinsk which has been repurposed to 
a COVID hospital for providing medical 
assistance to pregnant, parturient, and 
puerperant women with COVID-19, as 
well as to the newborns in the territory 
of the Chelyabinsk City and Chelyabinsk 
Region. The 1st study group (n=482) 
included pregnant women with mild 
COVID-19, the 2nd group (n=718) – those 
with COVID-19 of moderate severity, the 
3rd group – pregnant women with severe 
COVID-19, and the 4th group (n=21) – pa-
tients with extremely severe course of the 
infection. The comparison group (the 5th 
group) consisted of 90 pregnant women.

COVID-19 severity was determined 
in accordance with the existing guide-
lines (Version 5 (28.12.2021) https://
static-0.minzdrav.gov.ru/system/attach-
ments/attaches/000/059/052/original/
BMP_preg_5.pdf). The following main 
group inclusion/exclusion criteria were 
developed. Inclusion criteria: confirmed 
COVID-19 case (U07.1), availability and 
accessibility of medical records to collect 
the data for the research, written informed 
consent of the patients to participation in 
the study and publication of its findings 
in the open media, follow-up in women's 
health clinic, reproductive age.

Exclusion criteria: probable/suspected 
COVID-19, non-accessibility/lack of med-
ical records, lack of written informed con-
sent to participation in the study and/or 
publication of its findings in open media, 
multiple pregnancy, decompensation of 
somatic diseases, malignant neoplasms, 
psychiatric illnesses, HIV.

The comparison group (study group 
5) comprised 90 pregnant women ad-
mitted to the maternity hospital of the 
GAUZ Regional clinical hospital #3, Che-
lyabinsk over the period from July 2020 
to February 2021 in the 3rd trimester for 
the pre-delivery preparation and deliv-
ery. The comparison group was formed 
using the nested randomization method. 
A month was selected randomly. Those 
pregnant women who were admitted to 
the maternity hospital during this month 
were included in the study. The inclu-
sion criteria for this group were: negative 
SARS-CoV-2 test from the oral cavity and 
nasopharyngeal cavity at hospital admis-

sion, no clinical signs of COVID-19/ acute 
respiratory viral infection over the course 
of the current gestation, 3rd trimester of 
gestation.

Statistical processing of the obtained 
results was carried out using standard 
methods using the IBM SPSS Statistics 
19 program. As indicators of descriptive 
statistics, the median (Me) and quartiles 
(Q1; Q3) were calculated for quantitative 
characteristics, and the absolute and rel-
ative frequencies (in %) were calculated 
for qualitative characteristics. Differences 
in quantitative and ordinal parameters 
between three or more groups were as-
sessed using the Kruskal-Wallis test, 
and subsequent comparisons between 
two groups were performed using the 
Mann-Whitney test. To identify differenc-
es between groups in terms of qualitative 
characteristics, the x2 test or Fisher's 
exact test was used (if the conditions for 
applying the x2 criterion were violated). 
Statistical hypotheses were tested at a 
critical significance level of 0.05.

Results and Discussion. Medi-
an age of the pregnant women was 
29 (24;33), 31 (27;35), 32 (28;35), 33 
(29;36,5), 29 (25;33) years in groups 
1-5, respectively (p1-5<0.001; р1,2<0.001; 
р1,3<0.001; р1,4=0.003; р1,5=0.352; 
р2,3=0.310; р2,4=0.204; р2,5=0.011; 
р3,4=0.392; р3,5=0.003; р4,5=0.008; рmain/

comparison(mc)=0.132), which is illustrative of 
the statistically significant increase in the 
median age of the patients from the 2nd, 
3rd, 4th group relative to groups 1 and 5 
without statistically significant differences 
between pregnant women from groups 1 
and 5. The data we have acquired are in 
agreement with the findings of other stud-
ies [4, 11, 12]. Patients belonged mainly 
to East Slavic ethnicity with no statistical-
ly significant difference between the stud-
ied groups (р1-5=0.325; рmc=0.769).

Patients from the 1st and 2nd group sta-
tistically significantly more often were not 
legally married as compared to pregnant 
women from the 5th group – 351 (72.8%), 
545 (75.9%), 116 (78.9%), 19 (90.5%), 
79 (87.8%) cases in the 1st-5th group, 
respectively (р1-5=0.013; р1-5=0.013; 
р1,2=0.250; р1,3=0.161; р1,4=0.080; 
р1,5=0.003; р2,3=0.458; р2,4=0.190; 
р2,5=0.016; р3,4=0.376; р3,5=0.114; 
р4,5=0.999; рmc=0.007). 

There were no statistically significant 
differences between the groups in terms 
of the employment pattern (р1-5=0.206; 
рос=0.408). As for the substance abuse, 
then smoking was noted among wom-
en with COVID-19 with statistically sig-
nificant predominance in the 1st and 2nd 
group – 48 (10.0%), 53 (7.4%), 4 (2.7%), 
1 (4.8%), 3 (3.3%) cases in groups 1-5, 

respectively (р1-5=0.023; р1,2=0.137; 
р1,3=0.005; р1,4=0.710; р1,5=0.044; 
р2,3=0.043; р2,4=0.999; р2,5=0.189; 
р3,4=0.492; р3,5=0.999; р4,5=0.573; 
рmc=0.123). Thus, we did not obtain the 
risk of COVID-19 severity increase due 
to smoking in women, although a number 
of studies point at the increased risk of 
SARS-CoV-2-infection progressions for 
smokers relative to those who have never 
smoked [14, 15].

In general, the prevalence of various 
kinds of somatic diseases differed statis-
tically significantly only in pregnant wom-
en of the 1st, 2nd, and 5th studied group 
– 311 (64.5%), 504 (70.2%), 119 (81.0%), 
19 (90.5%), 78 (86,7%) in 1st -5th group 
respectively (р1-5<0.001; р1,2=0.039; 
р1,3<0.001; р1,4=0.014 р1,5<0.001; 
р2,3=0.008; р2,4=0.044 р2,5=0.001; 
р3,4=0.374 р3,5=0.254 р4,5=0.999; 
рmc=0.001). This could imply that the very 
fact of having a somatic disease could 
have no contribution to the risk of severe 
COVID-19 development. What is more 
important is what kind of the somatic dis-
ease a pregnant woman has. 

In our study the combined somatic pa-
thology (polypathia) was statistically sig-
nificantly more frequent in group 4 –138 
(28.6%), 246 (34.3%), 74 (50.3%), 17 
(81.0%), 40 (44.4%) in group 1-5, respec-
tively (р1-5<0.001; р1,2=0.039; р1,3<0.001; 
р1,4<0.001; р1,5=0.004; р2,3<0.001; 
р2,4<0.001 р2,5=0.058; р3,4=0.010 
р3,5=0.378 р4,5=0.003; рmc=0.062). There-
fore, polypathia in pregnant women is as-
sociated with the risk of extremely severe 
COVID-19 which has also been demon-
strated in other studies [3, 7]. In case of 
polypathia chronic arterial hypertension 
(CAH), varicose veins of the lower ex-
tremities (VVLE), hypothyroidism were 
most often registered.

Circulatory system diseases (CAH, 
VVLE, congenital heart disease, cusp pro-
lapse, thrombophlebitis in past medical 
history) were observed in 79.0 (16.4%), 
166 (23.1%), 45 (30.6%), 10 (47.6%) and 
17 (18.9%) cases in the 1st-5th group, re-
spectively. They were registered statisti-
cally significantly more often in groups 3 
and 4 (р1-5<0.001; р1,2=0.005; р1,3<0.001; 
р1,4=0.001; р1,5=0.560; р2,3=0.054; 
р2,4=0.009 р2,5=0.366; р3,4=0.120 
р3,5=0.046 р4,5=0.006; рmc=0.498). Similar 
results were obtained by the authors in 
other studies [3, 4, 12]. Chronic anemia 
was observed statistically significantly 
more often in patients with COVID-19 
from group 3 and 4 – 11 (2.3%), 8 
(1.1%), 14 (19.5%), 3 (14.3%), 5 (5.6%) 
cases in the 1st -5th groups, respective-
ly (р1-5<0.001; р1,2=0.112; р1,3<0.001; 
р1,4=0.017; р1,5=0.152; р2,3<0.001; 
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р2,4=0.003; р2,5=0.010; р3,4=0.450; 
р3,5=0.275; р4,5=0.173; рmc=0.104). 

The obtained data are in agreement 
with the findings of other studies demon-
strating a higher risk of incidence and 
development of severe COVID-19 in 
pregnant women with anemia [3, 4, 6]. 
Endocrine system diseases, nutrition and 
metabolic disorders were registered sta-
tistically significantly more often in group 
3 and 4 relative to group 1 and 2, and the 
comparison group (р1-5<0.001; р1,2=0.604; 
р1,3=0.001; р1,4=0.003 р1,5=0.051; 
р2,3=0.002; р2,4=0.005; р2,5=0.025; 
р3,4=0.196; р3,5<0.001; р4,5<0.001; 
рmc=0.011). As for the thyroid diseases 
(hypothyroidism, hyperthyroidism, auto-
immune thyroiditis, nontoxic diffuse-nod-
ular goiter) there were no statistically sig-
nificant differences between the groups 
(р1-5=0.174; рmc=0.891). Diabetes mel-
litus (DM) was registered in 1 (0.2%), 2 
(0.3%), 4 (2.7%), 1 (4.8%), 0 (0.0%) cas-
es in the 1st -5th groups, respectively, with 
higher frequency of occurrence in the 3rd 
group (р1-5=0.004; р1,2=0.999; р1,3=0.012; 
р1,4=0.082; р1,5=0.999; р2,3=0.009; 
р2,4=0.083; р2,5=0.999; р3,4=0.492; 
р3,5=0.300; р4,5=0.189; рmc=0.999).

Most of the studies show high fre-
quency of occurrence of DM in pregnant 
women with COVID-19, high risk of se-
vere course of the NCI if a patient has 
this disease [3, 4, 11, 12].  The median of 
the body mass index differed statistical-
ly significantly between the 1st -5th group 
–  23 (20;27), 24 (21;28), 27 (24;31), 26 
(22;32), 21 (19;23.3), respectively (р1-

5<0.001; р1,2<0.001; р1,3<0.001; р1,4=0.003 
р1,5<0.001; р2,3<0.001; р2,4=0.055; 
р2,5<0.001; р3,4=0.966; р3,5<0.001; 
р4,5<0.001; рmc<0.001). Obesity of various 
degrees was noted in 80 (16.6%), 140 
(19.5%), 49 (33.3%), 9 (42.9%), 6 (6.7%) 
patients from 1st -5th group, respective-
ly (р1-5<0.001; р1,2=0.203; р1,3<0.001; 
р1,4=0.005; р1,5=0.016; р2,3<0.001; 
р2,4=0.022; р2,5=0.003; р3,4=0.391; 
р3,5<0.001 р4,5<0.001; рmc=0.002).

Thus, patients with COVID-19 had 
metabolic disorders (excess body weight 
(BMI=25.0-29.9) and obesity) statisti-
cally significantly more often. Women 
from the 3rd and 4th study group had the 
highest frequency of these disorders 
relative to the members of the other 
groups – 186 (38.6%), 356 (49.6%), 97 
(66.0%), 14 (66.7%), 18 (20.0%) cases 
in 1st -5th group, respectively (р1-5<0.001; 
р1,2<0.001; р1,3<0.001; р1,4=0.010; 
р1,5=0.001; р2,3<0.001; р2,4=0.123; 
р2,5<0.001; р3,4=0.951; р3,5<0.001 
р4,5<0.001; рmc<0.001). Association be-
tween obesity and risk of COVID-19 
development, as well as with the risk of 

severe course of the disease and ad-
verse obstetric outcomes has also been 
shown in large-scale studies by J. Allotey 
et al. (2020), M. Jafari et al. (2021), M. La 
Verde and al. (2021), E. R. Smith and all. 
(2023) [10, 11, 12, 13].

Compensated systemic lupus erythe-
matosus (SLE) was registered statisti-
cally significantly more frequently in the 
4th group of patients with COVID-19 – 1 
(0.2%), 1 (0.1%), 1 (0.7%), 2 (9.5%), 0 
(0.0%) cases in 1-5th group, respective-
ly (р1-5=0.002; р1,2=0.999; р1,3=0.413; 
р1,4=0.005 р1,5=0.999; р2,3=0.311; 
р2,4=0.002; р2,5=0.999; р3,4=0.041 
р3,5=0.999; р4,5=0.034; рmc=0.999). There 
were no statistically significant differenc-
es between the 1st -5th studied groups in 
terms of the frequency of occurrence of 
the diseases of the respiratory system 
(р1-5=0.949; рmc=0.463), digestive (р1-

5=0.090; рmc=0.019) and urogenital (р1-

5=0.393; рmc=0.527) systems, diseases of 
the ear and mastoid process (р1-5=0.360; 
рmc=0.999), infectious and parasitic dis-
eases (р1-5=0.250; рmc=0.412).

A number of specific features of the 
obstetric-gynecologic anamnesis has 
been revealed in the studied patients. 
Among pregnant women with COVID-19 
of the 1st group current pregnancy was 
the first one statistically significantly more 
often – 162 (33.6%), 163 (22.7%), 24 
(16.3%), 0 (0.0%), 31 (34.4%) patients 
in group 1-5, respectively (р1-5<0.001; 
р1,2<0.001; р1,3<0.001; р1,4=0.001; 
р1,5=0.904; р2,3=0.099; р2,4=0.007; 
р2,5=0.018; р3,4=0.046; р3,5=0.002; 
р4,5=0.002; рmc=0.064). The number of 
multiparous women increased statistical-
ly significantly with increasing severity of 
COVID-19 – 267 (55.4%), 504 (70.2%), 
112 (76.2%), 19 (90.5%), 51 (56.7%) 
cases in the 1st -5th group, respective-
ly (р1-5<0.001; р1,2<0.001; р1,3<0.001; 
р1,4=0.001; р1,5=0.864; р2,3=0.144; 
р2,4=0.044; р2,5=0.009; р3,4=0.169; 
р3,5=0.002; р4,5=0.004; рmc=0.073).

In the groups of patients with moder-
ate and severe COVID-19 the number 
of women with 3 and more deliveries in 
the past history increased statistically 
significantly – 23 (4.8%), 71 (9.9%), 18 
(12.2%), 3 (14.3%), 5 (5.6%) patients 
in group 1-5, respectively (р1-5=0.004; 
р1,2=0.001; р1,3=0.001; р1,4=0.088; 
р1,5=0.789; р2,3=0.392; р2,4=0.458; 
р2,5=0.184; р3,4=0.730; р3,5=0.091; 
р4,5=0.173; рmc=0.340). 

On the whole, patients with COVID-19, 
and in particular pregnant women from 
the group with extremely severe course 
of the infection, had Cesarean delivery 
in the past medical history statistically 
significantly more often – 81 (16.8%), 

153 (21.3%), 35 (23.8%), 10 (47.6%), 4 
(4.4%) cases in group 1-5, respective-
ly (р1-5<0.001; р1,2=0.054; р1,3=0.055; 
р1,4=0.001; р1,5=0.002; р2,3=0.503; 
р2,4=0.013; р2,5<0.001; р3,4=0.021; 
р3,5<0.001; р4,5<0.001; рmc<0.001).

Patients with COVID-19, in particular 
those from group 2 and 3 of the study, 
had therapeutic abortions in the past 
medical history statistically significantly 
more often – 119 (24.7%), 226 (31.5%), 
50 (34.0%), 6 (28.6%), 16 (17.8%) preg-
nant women in group 1-5, respective-
ly (р1-5=0.008; р1,2=0.011; р1,3=0.026; 
р1,4=0.687; р1,5=0.156; р2,3=0.548; 
р2,4=0.777; р2,5=0.007; р3,4=0.621; 
р3,5=0.007; р4,5=0.360; рmc=0.019). As 
for the frequency of various gynecolog-
ical pathologies, then, in general, there 
were no statistically significant differ-
ences in the studied groups (р1-5=0.799; 
рmc=0.604).

Conclusion. Thus, increase in the 
median age with increasing infection se-
verity is typical of the pregnant women 
with COVID-19 in comparison to preg-
nant women without COVID-19. Pregnant 
women with severe and extremely sever 
course of COVID-19 are statistically sig-
nificantly more often have legal marriage 
and reside in big industrial cities. Smok-
ing is statistically significantly more often 
registered among pregnant women with 
mild and moderate COVID-19. As for the 
somatic diseases, then pregnant women 
with COVID-19 in general, and pregnant 
women with severe and extremely sev-
ers course of the infection more often 
have circulatory system diseases (CAH, 
VVLE), endocrine system diseases, nutri-
tion and metabolic disorders (DM, obesi-
ty, excess body weight), chronic anemia.

The increase in the frequency of obe-
sity correlated statistically significant-
ly with the increase in the severity of 
COVID-19. SLE is observed statistically 
significantly more often in pregnant wom-
en with extremely severe COVID-19.  
High frequency of the polypathia is a 
specific feature of the extremely severe 
course of the infection in pregnant wom-
en. The number of multigravida, multip-
arous women increases statistically sig-
nificantly with the severity of COVID-19. 
On the whole, patients with COVID-19 
statistically significantly more often have 
Cesarean delivery in the past medical 
history. Women with moderate and se-
vere COVID-19 statistically significantly 
more often have therapeutic abortions in 
past medical history.

Increase in the median age, frequen-
cy of somatic pathology (CAH, VVLE, 
excess body weight, obesity, hypothy-
roidism, SLE) and polypathia is charac-
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teristic of the increase in the COVID-19 
severity in pregnant women. Mild course 
of the infection occurs more frequently 
in primigravidas, moderate and severe 
ones – in pregnant women with deliver-
ies and abortions in the past medical his-
tory, extremely severe – in multiparous 
women.
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Introduction. SARS-CoV2, the well-
known coronavirus responsible for the 
COVID-19 pandemic, continues to be 
relevant worldwide. Along with the impact 
of the disease on the respiratory system, 
there are also known cardiac manifesta-
tions of COVID-19. In addition to other 
cardiovascular diseases, including myo-
carditis, heart failure, tachyarrhythmias, 

and myocardial infarction (MI) [3,13], 
arrhythmias are widespread among 
hospitalized patients with COVID-19 [8]. 
Tachyarrhythmias are the most common 
rhythm disorders. Scientific publications 
about bradyarrhythmia, including sinus 
and atrioventricular node dysfunctions 
are much less common, despite the fact 
that they are associated with a worser 
prognosis. Several observational studies 
and clinical cases have been published 
that do not provide data on the long-
term prognosis of bradyarrhythmia and 
sinus node dysfunction in COVID-19 [3]. 
Recently published reports indicate the 
involvement of COVID-19 in heart's con-
duction system damage, especially in the 
sinoatrial node and atrioventricular node. 
Although the exact mechanism remains 
unclear, it is thought to be the result of 
hypoxemia, inflammation, or direct viral 
infiltration leading to impaired myocar-
dial function [1-11]. Methods for treating 
bradyarrhythmia in patients with COVID, 
especially with regard to the reversibility 
of the process and the need for constant 
pacing, are not properly investigated. De-
spite implantation of pacemaker, mortality 
in patients with SSS remains high [6]. The 
clinical consequences of first-time brady-
arrhythmia in patients with COVID-19 are 
unknown, and the treatment approach is 
controversial without understanding the 
short-and long-term outcomes [3]. 

Sinus sick syndrome syndrome (also 

known as sinus node dysfunction) is a 
medical condition characterized by a 
malfunction of the sinus node. This dys-
function can lead to heart failure and 
bradycardia. Sinus node weakness syn-
drome most often affects the elderly, but 
can affect all age groups. Causal factors 
can be divided into internal and exter-
nal. Internal factors include idiopathic 
degenerative fibrosis, cardiomyopathy, 
and ischemia. External factors include 
medications, hypothyroidism, autonomic 
dysfunction, and electrolyte disturbanc-
es. Patients usually experience fainting 
or pre-fainting states, palpitations, dizzi-
ness, and fatigue. Treatment consists of 
eliminating the underlying causes and in-
stalling a pacemaker [1].

The aim of the study was to identify 
the impact COVID of COVID-19 morbidi-
ty on long-term cardiovascular endpoints 
in patients with sick sinus syndrome and 
an implanted pacemaker.

Materials and methods. In a retro-
spective longterm controlled study, a 
comparison of longterm cardiovascular 
endpoints was performed in patients with 
SSS and implanted pacemaker in the 
period from April 2020 по to December 
2020. Implantation of the pacemaker 
was performed in the Department of Ar-
rythmology in the Republic Cardiological 
Center (Ufa).

Inclusion criteria: established diagno-
sis of SSS, no indications for permanent 
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pacemaker implantation, according to 
the Clinical Recommendations of Bradi-
arrhythmias and Conduction Disorders 
(2020) [2], voluntary informed consent, 
age 40-85 years old, absence of decom-
pensation. Non-inclusion criteria: unsta-
ble coronary heart disease (CHD), MI 
for 3 months, and stroke for 3 months, 
chronic heart failure of the IV degree ac-
cording to the NYHA classification, ejec-
tion fraction <35%, severe chronic con-
comitant diseases, and the presence of a 
malignant tumor for 5 years. The criterion 
for exclusion from the study was the pa-
tient's refusal to participate in the study.

A total of 607 patients were selected 
who were admitted during the COVID-19 
pandemic and developed severe bra-
diarrhythmias requiring pacemaker im-
plantation. For the analysis, two groups 
of patients with SSS were identified: 
the "COVID-19" group (n=205) and the 
"Control" group (n=242), which included 
patients who did not tolerate COVID-19 
during the follow-up period. 160 patients 
were later completely excluded from the 
study with a diagnosis of acute respira-
tory viral infections, without confirmed 
COVID-19. 

The diagnosis of COVID-19 was es-
tablished based on the presence of de-
tected SARS-CoV-2 RNA using nucleic 
acid amplification methods and / or de-
tected SARS-CoV-2 class M and G im-
munoglobulins, in accordance with the 
current recommendations on COVID-19 
of the Ministry of Health of the Russian 
Federation at the time of the study. 

The following unfavorable events 
were selected as endpoints: MI, stroke, 
pulmonary embolism (PE), death, and 
cardiovascular hospitalization. Adverse 
cardiovascular events were monitored 
using the “Promed” electronic medical re-
cord system, as well as during follow-up 
examinations in the consultative and di-
agnostic polyclinic of the Republic Cardi-
ologic Center for the period of 30 months 
from April 2020 to June 2024.

To analyze the main clinical and de-
mographic characteristics of SSS pa-
tients, continuous numerical features 
were presented in the form of median Me 
and interquartile range (Q1-Q3), for nom-
inal features in the form of absolute and 
relative frequency (%). Frequency differ-
ences were evaluated using nonpara-
metric criteria: for continuous numerical 
features – the Mann-Whitney criterion, for 
categorical features – the "Chi-square" 
criterion with the Yates correction for the 
rarity of events (if necessary). Differenc-
es were considered statistically signifi-
cant if the significance level of rejecting 
the null hypothesis of no differences in 

Clinical and instrumental characteristics of patients with SSS

Sign of COVID-19 (n=205) Control (n=242) p-level of differences
Representation of continuous features: median and interquartile range interquartile

range of LV EF 62 (58. 64) 62 (58. 64) 0.637
LA 39 (37. 42) 39 (37. 42) 0.879
RV 23 (22. 25) 24 (22. 25) 0.878

BMI 28.2 (25.1 – 32.1) 27.7 (24.7 -30.6) 0.176
Representation of categorical features: absolute frequency and relative frequency (%)

AH 193 (94.2) 230 (95) 0.988
AF 87 (42.4) 93 (38.4) 0.390
DM 37 (18.1) 38 (15.7) 0.509
CKD 32 (15.6) 35 (14.5) 0.735
IHD 199 (96.6) 238 (98.3) 0.558⸷

PMIC 40 (19.5) 47 (19.4) 0.981
CHF 198 (96.6) 234 (96.7) 0.842⸷

stroke in history 19 (9.3) 25 (10.3) 0.708
COPD+ Bronchial Asthma 10 (4.9) 7 (2.9) 0.275

stenting 53 (25.8) 47 (19.4) 0.104

Note: AH – arterial hypertension, CHD – coronary heart disease, BMI – body mass index, 
LA – anterior-posterior size of the left atrium, - acute cerebrovascular мозгового accident, 
RV-basal diameter of the right ventricle, PMIC - postmyocardial infarction cardiosclerosis, 
DM - diabetes mellitus, LV EF-left ventricular ejection fraction, AF – atrial fibrillation, CKD 
- chronic kidney disease, COPD-chronic obstructive pulmonary disease, CHF-chronic heart 
failure; ⸷ - the "chi-square" test was performed with the Yates correction.

Table 1

Comparison of end point frequencies in patients in the study groups

End point COVID-19 endpoint (n=205), % Control (n=242), % p
Death All-cause death 26 (12.7) 27 (11.2) 0.620

CV death 15 (7.3) 19 (7.9) 0.832
CV hospitalization 71 (34.6) 94 (38.8) 0.359

MI 24 (11.7) 15 (6.2) 0.040*
Stroke 14 (6.8) 18 (7.4) 0.804

AF 34 (16.6) 38 (15.7) 0.801
PE 0 (0) 1 (0.4) 0.934⸷

Note: MI – myocardial infarction, PE – pulmonary embolism, AF- new-onset atrial 
fibrillation, CV hospitalization – cardiovascular hospitalization, CV death – cardiovascular 
death;⸷ - the chi-square test was performed with the Yates correction. * - differences are 
statistically significant at p<0.05

Table 2

Table 3

Results of the Gehan-Wilcoxon test comparing the duration of the period before
the end point in patients in the study groups

Endpoint
Number of censored observations

p-level
of COVID-19 differences (n=205) Control (n=242)

СV death 11 8 0.431
CV hospitalization 17 20 0.968

MI 9 10 0.031*
Stroke 11 11 0.890

AF 6 8 0.627

Note: MI – myocardial infarction, AF-new-onset atrial fibrillation, CV hospitalization 
– cardiovascular hospitalization, CV death – cardiovascular death; * - differences are 
statistically significant at p<0.05.
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the study groups was p<0.05. The study 
of differences in the duration of the pe-
riod before the onset of adverse cardio-
vascular endpoints in patients with SSS, 
depending on the presence of a history 
of COVID-19, was carried out using a 
survival analysis. In particular, we used 
Kaplan-Meier multiplication scores with 
an estimate of the confidence interval for 
them using the Greenwood formula, and 
also performed the Gehan-Wilcoxon test 
for differences in survival. When finding 
Kaplan-Meier estimates for the endpoints 
of cardiovascular hospitalization, MI, 

stroke, atrial fibrillation, censored events 
were the patient's death before the fol-
low-up period (30 months), for cardio-
vascular mortality, censored events were 
deaths from other causes before the end 
of the follow-up period. 

The study was conducted in accor-
dance with the standards of Good Clini-
cal Practice and the principles of the Hel-
sinki Declaration. The study protocol was 
approved by the Local Ethics Committee 
of the Bashkir State Medical University 
of the Ministry of Health of the Russian 
Federation, Meeting No. 9 of 17.12.2021. 

Prior to inclusion in the study, all partici-
pants received written voluntary informed 
consent.

Results. Table 1 shows the results of 
the analysis of clinical and demograph-
ic characteristics of patients with SSS 
in the "COVID-19" (n=205) and "Con-
trol" (n=242) groups. As can be seen, 
the groups did not differ in gender and 
age composition, the age of patients in 
the COVID-19 group was 73 (66, 80) 
years, and in the Control group - 73 (67, 
81), according to the main indicators of 
the structure and functions of the heart 
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Kaplan-Meier curves with confidence intervals according to the Greenwood form for end points: a - cardiovascular hospitalization; b - death due to 
cardiovascular causes; c - myocardial infarction; g - stroke; e - newly diagnosed atrial fibrillation for patients with CVS in the COVID-19 group and 
the control group during an observation period of 30 months
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