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Abstract

The COVID-19 pandemic caused by the SARS-CoV-2 virus has led to significant changes in healthcare, requiring rapid adaptation of clinical
approaches for effective disease management. Despite mass vaccination and the development of treatment methods, COVID-19 continues to pose
a serious threat, especially for patients with comorbid conditions. According to the World Health Organization, it is the presence of concomitant
diseases such as hypertension, coronary heart disease, diabetes mellitus, obesity, cerebrovascular diseases that significantly increases the risk of
severe infection and death.

Patients with comorbid conditions make up the majority of those hospitalized with COVID-19, and these conditions worsen the course
of the disease, increasing the likelihood of complications, the need for intensive care and increasing the duration of hospitalization. However, the
exact mechanisms by which these diseases affect outcomes in COVID-19 remain poorly understood. The role of each specific disease in prolonging
the duration of hospitalization and increasing the risk of death is also not fully understood. The study of these factors is necessary to develop more
accurate treatment protocols, which is especially important in conditions of shortage of medical resources and high burden on the healthcare
system.

Objective: To evaluate the effect of concomitant diseases on the duration of hospitalization and outcomes in patients with severe
COVID-19.

Methods. A retrospective analysis of the data of 236 patients hospitalized with a confirmed PCR result for SARS-CoV-2 at the Regional
Clinical Hospital of the Karaganda region from January 2021 to January 2022 was carried out. The study included patients over the age of 18
and with comorbid conditions. The statistical analysis was performed using the analysis of variance (ANOVA), the Mann-Whitney criterion and
multivariate logistic regression. ROC analysis was performed to assess the sensitivity and specificity of the model.

Results. According to the results of the study, age and the presence of comorbid conditions such as hypertension, coronary heart disease,
diabetes mellitus and obesity significantly increase the risk of severe complications and deaths in patients with COVID-19. Cerebrovascular
diseases were identified as an independent factor of unfavorable prognosis with high predictive significance in the logistic model (AUC = 0.92).
The duration of hospitalization was higher in patients with a favorable outcome compared with patients with a fatal outcome, which may
indicate that patients with a longer hospital stay have more opportunities to receive complex therapy and dynamic follow-up.

Conclusions. The study confirms that age and the presence of comorbid conditions significantly increase the risk of severe complications
and death in patients with COVID-19. Cerebrovascular diseases are an independent factor of an unfavorable prognosis. An increase in the duration
of hospitalization in patients with a favorable outcome may indicate the possibility of complex therapy and dynamic follow-up, which improves
clinical results and emphasizes the need for a personalized approach to the treatment of high-risk patients.
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Introduction

The 2019 pandemic of a new coronavirus infection
(COronaVIrus Disease 2019 (COVID-19) caused by SARS-
CoV-2, has stimulated active research of its properties as
well as development of methods for diagnosis, therapy, and
prevention. In May 2023, the World Health Organization
(WHO) published its decision on cancellation of the
international emergency regime and declaring the end of
COVID-19 pandemic [1]. According to WHO there have been
more than 775 million cases and more than 7 million deaths
worldwide [2]. At this moment, COVID-19 is beginning to
show signs of seasonal disease [3]. COVID-19 can affect
people of any age, however, people over the age of 60, as
well as patients with concomitant diseases (comorbidities)
and risk factors such as obesity, cardiovascular diseases,
chronic kidney diseases, diabetes mellitus, lung diseases,
oncological diseases, have a significantly higher risk of
developing severe forms of COVID-19 [4-8]. Contrary to the
prevailing opinion, the main pathogenetic mechanism of
transition to severe course that is often associated with fatal
outcome in COVID-19 is not only severe pneumonia, but
also thrombosis, systemic inflammation and cardiovascular
system damage which cause damage to vital organs [9].

At the moment, it is known that patients with
comorbid conditions, especially the elderly, make up a
significant part of those hospitalized with severe COVID-19.
The presence of comorbidity in patients significantly

Materials and methods

A retrospective analysis of the medical histories
of patients with confirmed PCR analysis for COVID-19
hospitalized in the Infectious Diseases Center of the
Regional Clinical Hospital of the Karaganda region from
January 2021 to January 2022 was carried out. At the initial

worsens the course of the disease, leading to severe
complications, increases the duration of hospitalization and
increases the risk of death [10-12].

However, the mechanisms by which various
comorbid conditions affect the course and outcomes of
COVID-19 have not been sufficiently studied. Studies
show that each comorbidity can have a unique effect on
clinical outcomes, but it is not clear which conditions are
the greatest risk factors for deaths and long-term hospital
stay [13]. This makes it difficult to develop personalized
treatment protocols and increases the likelihood of overuse
of medical resources in the management of such patients.

In addition, the current situation with the overload
of the healthcare system in many countries highlights the
importance of developing methods for early detection and
risk assessment for patients with COVID-19 and comorbid
conditions. In conditions of resource scarcity, accurate data
on the significance of each comorbid condition is needed
to predict outcomes, which will allow clinicians to develop
personalized treatment strategies aimed at improving
outcomes and reducing the duration of hospitalization.

The purpose of this study is to determine the
effect of various comorbid conditions on the duration of
hospitalization and severity of outcomes in patients with
severe COVID-19.

stage, the sample consisted of 675 medical histories, after
which, according to the exclusion criteria, 236 patients who
met the inclusion criteria were included in the study (Figure
1).
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Figure 1 - The sample structure of patients

-age 18 years and older, laboratory-confirmed

Exclusion criteria:
-absence of comorbid diseases;

COVID-19 with moderate to severe severity;

-the presence of at least one of the following
comorbid conditions: arterial hypertension, coronary heart
disease, diabetes mellitus, obesity, liver disease, kidney
disease, oncology, COPD or cerebrovascular diseases.

- insufficient completeness of clinical data and
hospitalization for reasons unrelated to COVID-19;

-pregnant women and patients under the age of 18.
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Of the total number of patients included, 132 were
men and 104 were women, with an average age of 63.7
10.4 years. The patients were divided into three groups
depending on the severity of COVID-19: a group with a
moderate course of the disease (n=108), a group with a
severe course and a favorable outcome (n=80), as well as
a group with a severe course and a fatal outcome (n=48).

Demographic and clinical data were collected for
each patient, including age, gender, severity of COVID-19,
presence of comorbid conditions, date of hospitalization,
and length of hospital stay. The study was approved by
the local Bioethics Commission at the Karaganda Medical
University NCJSC (Protocol No. 16 dated 12/10/2023).
All patient data was depersonalized and used exclusively
for scientific purposes in accordance with international
standards of ethics and personal data protection.

Statistical processing of obtained results was
performed with the use of R software package, version

Results

236 patients with moderate to severe course of
COVID-19 were included in the study in total. Moderate
COVID-19 severity was diagnosed in 108 patients (group
1; 39 women, 69 men); severe course with further
improvement was diagnosed in 80 patients (group 2; 33
men, 47 women); and severe course with fatal outcome was
diagnosed in 48 patients (group 3; 16 men, 32 women). The

4.3.1. Mean (mean, m) and standard deviation (SD) of
indicators were recorded. Analysis of variance (ANOVA)
was used to assess the differences between groups in
terms of quantitative parameters with normal distribution
(according to Shapiro-Wilk criterion). If the distribution
was deviated from normal values, the Mann-Whitney
criterion was used. Differences in qualitative indicators
across the groups were assessed with the use of Fisher's
exact criterion. The level of statistical significance utilized
was 5% (p<0.05).

Multifactor logistic regression (MLR) model was
used to identify factors affecting mortality in patients
with severe cases of COVID-19. The following independent
variables were used: sex, age, day of hospitalization from
the onset of the disease, and presence of comorbidities.
The sensitivity and specificity of the constructed MLRs
were evaluated by ROC-curve according to the value of
area under the curve (AUC) “sensitivity-specificity” (0.5 -
uninformative test; 1 - perfectly accurate test).

duration of illness at the time of hospitalization of patients
from groups 1, 2, and 3 was 7.22+3.51, 7.31+3.45, and
7.96+2.79 days on average, respectively. The age of patients
from groups 1, 2 and 3 was statistically and significantly
different (p=0.019) and was 66.85+9.9, 62.83+11.75 and
67.65+10.81 years, respectively.

Table 1 - Comorbid conditions in patients with COVID-19 of different degrees of severity

Severe course
Comorbid disease Moderately s(g/v)ere course, : A% o
n (%, With recovery, n (%) Fatal outcome, n (%)
Arterial
hypertension 95 (88%) 64 (80%) 42 (87.5%) 0.295
Ischemic heart
disease 43 (39.8%) 31 (38.8%) 31 (64.6%) 0.008
Diabetes mellitus 50 (46.3%) 42 (52.5%) 32 (66.7%) 0.061
Obesity 14 (13%) 19 (23.8%) 17 (35.4%) 0.005
Oncological diseases 1 (0.9%) 2 (2.5%) 3(6.2%) 0.123
Kidney disease 25 (23.1%) 16 (20%) 9 (18.8%) 0.836
Liver disease 1 (0.9%) 2 (2.5%) 0 (0%) 0.595
Cerebrovascular 30 (27.8%) 15 (18.8%) 14 (29.2%) 0.255
iseases
Chronic obstructive
pulmonary disease 8 (7.4%) 3 (3.8%) 1(2.1%) 0.366

Note: n - number of patients; * - indicator was obtained by Fisher’s exact test

The most frequent comorbid conditions among
hospitalized patients were arterial hypertension (AH)
(n=201; 85.2%), diabetes mellitus (n=124; 52.5%), and
coronary heart disease (n=105; 44.5%). Less frequently,
subjects suffered cerebrovascular disease (CVD) (n=59;

25.0%), kidney disease (n=50; 21.2%), and obesity (n=40;
16.9%). Patients with chronic obstructive pulmonary
disease (COPD) (n=12; 8.9%), cancer (n=6; 2.5%), and liver
disease (n=3; 1.3%) were the least frequent to diagnose.

Table 2 - Results of multifactor linear regression of features that determine the outcome of COVID-19

Feature B P OR 95% CI

Gender (male) -0.4565 0.4422 0.6335 0.1903-2.0106
Age 0.0251 0.4127 1.0255 0.966-1.0931
Day of hospitalization from -0.0061 0.9522 0.9939 0.8112-1.2133
onset of disease
Associated diseases

Arterial hypertension -0.4759 0.5708 0.6213 0.1211-3.4827
Ischemic heart disease 1.0741 0.0884 2.9273 0.8681-10.5624
Diabetes mellitus 0.2906 0.6162 1.3373 0.4223-4.2082
Obesity 0.4938 0.4292 1.6385 0.4747-5.6669
Kidney disease -0.4752 0.5074 0.6217 0.1404-2.4248
Cerebro-vascular diseases 1.482 0.0373 4.4016 1.1239-18.9428

Note: f - linear regression coefficient; p - indicator of statistical significance; OR - odds ratio; CI - confidence interval
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The prevalence of most comorbid diseases was as
follows: AH, DM, cancer, Kidney, liver diseases; CVDs and
COPDs did not show any statistically significant difference
in patients with moderate or severe course, regardless of
the outcome (p>0.05 in each case). In patients with severe
course of COVID-19 and with fatal outcome, the percentage
of IHD and obesity was statistically and significantly higher
than in those having severe course with convalescence and
moderate course (p=0.008 and 0.005, respectively). Details
are shown in Table 1 below.

The duration of hospitalization in patients of
groups 1, 2 and 3 was 11.74+2.62, 17.6+7.87 and 13.5+5.3

Discussion

The increased attention of the scientific community
to the study of coronavirus infection made it possible at
the initial stages to determine that patients with comorbid
conditions are more at risk of adverse outcomes, including
a high probability of hospitalization and hospital mortality
[14].

Our study showed that patients with COVID-19 and
concomitant diseases significantly increase the duration of
inpatient treatment. Chronic non-communicable diseases
have already been recognized as one of the key risk factors
for severe coronavirus infection, which increases the
likelihood of developing multiple organ failure in this group
of patients and increases the risk of death, especially in the
elderly. In all groups, the average age of patients was more
than 60 years, respectively, this cohort of patients has an
increased risk of moderate and severe COVID-19, especially
fatal (group 3). The data of our study are confirmed by
numerous studies on the effect of concomitant diseases on
the severity of the course and outcomes of the disease [15-
17]. Thus, old age and the presence of comorbid diseases
such as hypertension, coronary heart disease, diabetes
mellitus and obesity are significant predictors of the
severe course of COVID-19 and an increased risk of death.
These data highlight the need for early identification and
monitoring of patients from these risk groups in order to
initiate aggressive therapy in a timely manner.

Comorbid conditions significantly influenced the
prognosis of the disease, to a greater extent the presence
of heart disease, diabetes mellitus and obesity. These are
due to the fact that these nosologies are often accompanied
by chronic inflammation and metabolic disorders, which
increases the risk of severe complications when infected
with SARS-CoV-2.

Patients with CVD have a higher risk of severe
complications and mortality when infected with SARS-
CoV-2. This is due to the following factors:

1. Systemic inflammation and hypoxia: CVD is
associated with chronic inflammation and microcirculation
failures. SARS-CoV-2 worsens the said processes and
results in systemic inflammation and tissue hypoxia that

Conclusions

1. Patients with comorbid conditions such as
hypertension, coronary heart disease, diabetes mellitus
and obesity have a significantly increased risk of severe
complications and death in COVID-19.

2. Cerebrovascular diseases are an independent
factor in an unfavorable prognosis, significantly increasing
the likelihood of death in patients with severe COVID-19.

3. The duration of hospitalization turned out to be
higher in patients with a favorable outcome, which suggests
that a longer stay in the hospital may contribute to more

days, respectively (p<0.001). When comparing the length
of hospitalization among patients with severe course of
COVID-19, it was established that patients with favorable
outcome had statistically significant longer length of
hospitalization than in those having fatal outcomes
(17.6£7.87 and 13.5+5.3 days, respectively; p=0.007).

According to MLR results, we found that the presence
of CVD significantly worsened the prognosis for COVID-19
patients. Patients with CVD had a statistically significant
(p<0.05) higher risk of mortality when compared to patients
without the same diseases (Table 2).

exacerbates the course of the disease and increases the risk
of mortality.

2. Coagulation disorders: patients with CVD often
have a predisposition to coagulation disorders that are
exacerbated in COVID-19. High D-dimer levels identified in
these patients correspond to increased risk of thrombosis
and thromboembolic complications which significantly
worsen the disease prognosis.

3. Comorbid conditions: patients with CVD often
have other comorbidities (AH, CHD, diabetes) that also
exacerbate the course of COVID-19 and increase the risk of
severe complications and mortality.

Analysis of clinical outcomes showed that patients
with CVD and severe manifestation of COVID-19 had an
unfavorable prognosis. Out of 29 patients with severe
COVID-19 and CVD, 15 (51.7%) had a fatal outcome. The
said numbers are significantly higher when compared with
patients without CVDs. High mortality rates among patients
with CVD emphasizes the need for special attention and
individual treatment approaches for this specific group of
patients.

Cerebrovascular diseases significantly worsen the
prognosis in patients with severe course of COVID-19. High
risk of lethal outcome and severe complications requires
special care for this group of patients. Comprehensive
treatment approach that includes aggressive anticoagulant
and anti-inflammatory therapy as well as management of
comorbid conditions is the key to improving outcomes and
reducing mortality rates in patients with CVD and COVID-19.

The results obtained from the study are consistent
with the data of large international studies. For instance,
they are consistent with a study conducted in China which
showed that age of 65+ and the presence of comorbid
conditions significantly increased the risk of mortality [18].

The impact of cerebrovascular disease on COVID-19
outcomes discussed in our study is also supported by data
from other studies indicating an increased risk of mortality
in patients with CVD. Studies in Italy and Spain [8,19-21]
have also shown that patients with CVD have more severe
course of COVID-19 and high risk of mortality.

successful treatment due to the possibility of complex
therapy and dynamic follow-up.

4. The prognostic model proposed in this study
demonstrated high sensitivity and specificity (AUC =
0.92), which makes it a useful tool for early identification
of patients at high risk of adverse outcomes and allows
optimizing the allocation of medical resources.

5. Further research is needed to better understand
the effects of various comorbid conditions on COVID-19
outcomes in order to improve personalized treatment
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approaches and reduce the length of hospitalization for
high-risk patients.
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Tyitinaeme

SARS-CoV-2 supycbinan myviHoaran COVID-19 nandemusicul deHcaynvlk cakmayodsly alimapablkmail eszepyine akenoi, 6y aypyodst
muimoi 6ackapy ywiH KAUHUKA/AbIK Maciadepdi scbladam 6ellimoenyin masan emmi. Kannail seakyunayusinay mex emdey adicmepiHin
damysiHa KapamacmaH, COVID-19, acipece kocbimwa aypynapsl 6ap Haykacmap ywiH y/akeH kayin mewdipyde. [lyHuedscysinik deHcaynblk
cakmay yUblMblHbIH MajaiMemi 6olUblHWA, 6V apmepusiiblK 2unepmeH3us, JHypekmiy uweMusablK aypysl, kaHm oduabemi, cemizdik,
YepebposackyaspaslK aypyaap Ccusikmel kamap dcypemin aypyaapobly 604ybl UHPEKYUSIHbIH ayblp GFbIMbl MeH 6/iM KayniH eodayip
apmmulpadbl.

Kamap scypemin Haykacmap COVID-19 aypyxaHacbiHa Hcamibi3blaraHdapdbly ken 6eJiziH Kypalidvl dcaHe 6y/1 xcardaliiap
aypyoblH arbIMblH HQWAPAamaobl, ACKbIHY bIKMUMAA0bIFbIH, KAPKbIHObI Mepanus KajcemminiziH jcaHe aypyxXaHara HamkKbl3y Y3aKmulFblH
apmmulpadsl. Anatioa, 6y aypynapdsiy COVID-19 Homudicenepine acep ememiH HaKMbl MexaHu3moepi ai de xcakcol 3epmmeamezeH. Condati-
aK, QypyXaHara %amksl3y Y3aKMmblFblH Y3apmydarsl jcaHe 61iM KayniH apmmulpydarsl apoip HAKMbl aypyobiH peJii moiblk mapKamulAMaraH.
Bya pakmopaapdst 3epmmey dasipek emdey XxammamasaapblH a3ipaey ywiH eme Manwi30bl, 6ya acipece MeOUYUHAIbIK pecypcmapobly
ManwslAbIFbL JcaHe JeHCayIblk cakmay xeyleciHe jHoFapul JcyKmeme HeardatibiH0a MaHbi30bl.

3epmmeydiy makcamul: ayvlp COVID-19 6ap Haykacmapobly aypyXaHara i amkbl3y Y3aKMbIFbIHA JCaHEe HamudicesqepiHe iiecne
aypyaapovlH acepiH 6aranay.

ddicmepi. 2021 scviadely KaymapsiHan 2022 Jicbli0bly KaHmapuiHa OeliiH Kaparandbl 06/bICbIHbIH 00AbICMbIK KAUHUKAALIK
aypyxaracviHa SARS-CoV-2 IITP pacmaaraH HamudiceciMeH aypyXaHara jHamibi3vlaran 236 nayuenmmiy depekmepine pempocnekmuemi
masnoay xcypeizindi. 3epmmeyze 18 xcacmawn ackaw xaHe kamap xypemin aypyaapsl 6ap Haykacmap kipedi. Cmamucmukaasls maaday
ducnepcusinvik maadaydet (ANOVA), ManH-YumHuu KpumepuliiH sicoHe Ken (hakmopvl 102UCMUKAbIK pe2peccusiHbl K0/10aHy apKblabl Jcy3eze
aceipblaadul. Modeawvoiy ce3immandeirbl MeH epekwenizin 6araaay ywin ROC maadaywl scypeiziadi.

Hamuoiceci.  3epmmey Homudicesnepi 60UbIHWA apmepusiblk 2unepmeH3usl, JiCypeKmiy uweMusiablk aypysl, kawm duabemi
JicoHe ceMi3diK cusskmbul Komopbudmi scardatinapdvit xcacel meH 6oaybl COVID-19 nayuenmmepinde ayblp ackblHyAap MeH eAiM KayniH
atimapasikmail apmmulpamuiHbl aHblkMa0bl. Llepebposackyaspavlk aypyaap no2ucmukaablk modeawvde (AUC = 0,92) scorapul 6043camobl
MaHbI30bIAbIFEL 6ap KOAAUCHI3 6024CAMHBIY MaYeAci3 hakmopsl pemiHde aHbIKMaadbl. AypyXaHara Hamkbl3y Y3aKmblul e1imee akesemi
emoenyuisnepMeH Cca/ablCMbIpFraHda Koaaliabl Homudce KepcemkeH emdesnywinepde icorapblpak 06040l 6y/a aypyxaHada y3arblpak
emdenyuinepde keweHdi mepanusi MeH OUHAMUKAAbIK 6AKbLAAYFA Kebipek MyMKiHdikmep 6ap ekeHiH Kepcemyi MyMKIH.

Kopvimbindbl. XKypaisineen 3epmmey dxcac nen kamap sicypemiH scardatinapdvsiy 60yl COVID-19 nayuenmmepinde ayblp ackbiHyaap
MeH e/1iM KayniH atimapasikmatl apmmblpamelHblH pacmatiosl. Llepebposackyasipaslk aypyaap KoaAalicbld 60%CAMHbIH Mayeaci3 pakmopbl
60s16in maéwLradel. Koaailawl Hamudiceci 6ap emoenywisnepde aypyxXaHara jHamkbl3y Y3aKMbIFbIHbIY VAFAIObI KAUHUKAAbIK Homuoiceaepol
JcaKcapmamolH jHcaHe mayekei *Horapul nayueHmmepdi emoeyee scekeseHdipineen macindiy kaxcemminiein kepcememiH keuleHoi mepanus
MeH OUHAMUKAAbIK 6aKbLAay MYMKIHOI2IH Kepcemyi MyMKiH.

TyliiH cezdep: COVID-19, SARS-CoV-2, HamuodiceHi 60atcay, Kayin hakmopaapbel, Kamap xcypemiH xcardatiaap.
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Po/1b KOMOPGUAHBIX COCTOTHHHA

Kourepoga B.H. !, XKynycos E.C. %, JIu E.A. 3, Gheorghe Placinta *, TysierenoBa B.P. 5,
Mxurapsas K.2. ¢, CaibkaHosa M.A. 7, PaxMoHoB M.M. 8

! [Ipogpeccop, Meduyurckuti ynugepcumem Acmana, Kazaxcmat. E-mail: bakosherova@mail.ru
2 AccoyuuposaHmblli npogeccop, Meduyunckuti ynugepcumem Kapazandwl, Kapazanoa, Kazaxcmat.
E-mail: dryerzhan.s.zhunussov@gmail.com
3 flokmopanm-PhD, MeduyuHckuii ynugsepcumem Kapazandwt, Kapazanda, Kazaxcmat. E-mail: lie2512418@gmail.com
* [Ipogpeccop F'ocydapcmeernHozo yHugepcumema meduyuHsl u papmayesmuku umenu Hukonae Tecmemuyany, Kuwunés, Moadosa.
E-mail: gheorghe.placinta@usmf.md
5 Pykogodumenns Ynpaesaenue 30pasooxpanenust Kapazandunckoti o6aacmu, Kapazanda, Kazaxcmat.
E-mail: dr.bibigul.r.tulegenova@gmail.com
¢ 3asedyrowjuli kagedpwt gusuosozuu, MeduyuHnckuil ynusepcumem Kapazauowl, Kapazanda, Kazaxcmat.
E-mail: Mhitaryan@qmu.kz

7 Accucmenm kagpedpul, Kazaxckuil HayuoHabHbil meduyuHckuti ynugepcumem umenu C.J]. Acgpendusiposa, Aamamoi, Kazaxcmat.
E-mail: Marzhan.saizhanova@mail.ru

8 Bpau - peaudenm, Meduyumckuli ynusepcumem Kapazanovl, Kapazanda, Kazaxcman. E-mail: mukhsin.m.rakhmonov@mail.ru

Pe3wome

Ilandemusi COVID-19, evizeanHas eupycom SARS-CoV-2, npusena k 3HAQUUMEAbHbIM U3MEHEHUSM 8 30pasooXpaHeHuu, mpebysi
6bicmpoll adanmayuu KauHu4eckux nodxodos 045 aggdekmusHozo ynpasieHusi 3abosesanuem. Hecmomps Ha MAcco8yl0 8AKYUHAYUKW U
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paspabomky memodos sevenusi, COVID-19 npodoascaem npedcmasnsims cepbésHyro y2po3y, 0COOeHHO 0151 NAYyUEeHMOo8 ¢ KOMOPOUOHbLMU
cocmosiHuamu. [lo daHHbim BcemupHoll opeaHusayuu 30pasooxXpaHeHusl, UMeHHO Hajauyue conymcmeynwux 3a60/1es8aHull, makux Kak
apmepuanbHasi 2unepmeHsusl, uulemuveckass 60/1e3Hb cepoya, caxapHulil duabem, oxcupeHue, Uepebpo8ACKYASIPHbLIE 3a60.1e8aHUS,
3HQYUMENbHO ygeauyusaem puck msiicéa020 meveHus UHGekyuu u 1emaabHo20 ucxood.

IlayueHmbsl ¢ KOMOPOUOHBIMU COCMOSIHUSIMU cocmasastom 604bWy 4acmb 20cnumaauduposaHHslx ¢ COVID-19, u daHHble
COCMOsIHUSA YCy2y6as110m meveHue 60.1e3HU, Y8eAUHUBAsl 8ePOSIMHOCMb 0C/A04CHEeHULl, NOMpe6HOCMU 8 UHMEeHCUBHOU mepanuu U y8euveHus
npodocumenbHocmu zocnumaaudayuu. OOHaKko moyHble MeXaHU3Mbl, NOCPeICMBOM KOMOPbIX daHHble 3a60.1e6AHUS 8AUSOM HA UCXO00bI
npu COVID-19, ocmaromcsi Hedocmamo4Ho usy4eHHblMmu. Takice He 0o KOHYAa NOHAMHA PO/1b KaXc0020 KOHKPemHo20 3a60/1e80HUS 8 YOAUHEHUU
npooocuMeabHOCMU 20CNUMAAU3AYUU U NO8bIWEHUU PUCKA J1ema/abHo20 ucxoda. M3y1eHue smux pakmopos Heob6xo0umo 0415 pazpabomku
60.1e€ MOYHbIX NPOMOKO./108 JIeYEeHUs], YMO 0COOEHHO 8ANCHO 8 YCA08UsX Oedhuyuma MedUYUHCKUX Pecypco8 U 8bICOKOU HAz2Py3KU HA cucmemy
30pagooxpaHeHus.

Leav uccaedosanusi: oyeHUMsb 8AUSIHUE CONYMCMBYIOWUX 3a601e8aHULl HA NPOAOAHCUMENLHOCMb 20CNUMAAU3AYUU U UCXOObl Y
nayueHmos ¢ msxcéaol popmoti COVID-19.

Memooel. [Iposeden pempocnekmusHblil aHaAu3 OaHHuIX 236 nayueHmos, 20CNUMAAU3UPOBAHHLIE C NOOMBEPHCOeHHbIM
pesyromamon I[P na SARS-CoV-2 6 O6aacmuyto kauHuveckyr 6oavHuyy Kapazandumckoil obaacmu c sHeaps 2021 no sueaps 2022 2oda.
B uccaedosanue ekawoyenbl nayuenmel cmapue 18 snem u umeroujue KomopouoHsle cocmosHus. Cmamucmuveckull aHaAU3 8bINOJAHEH C
ucno/b308anuem ducnepcuoHHozo avaausa (ANOVA), kpumepusi MauHa-Yumuu u mHozogpakmopHol so2ucmuyeckoll pezpeccuu. ROC-anaaus
nposedéH 0151 OYyeHKU yyscmeumeabHocmu u cneyuduyHocmu modenu.

Pezynemamet. Ilo pesynbmamam uccedo8aHusi yCMAaHoB/€HO, MO 803pacm U HAAUYUe KOMOPOUOHbIX COCMOSIHUL, MAKUX
KaK apmepua/bHasi 2unepmeH3us, uulemuveckasi 601e3Hb cepdya, caxapHulll duabem u oxcupeHue, 3HA4UMeNbHO Yy8eauvU8arm puck
MAHCENBIX 0CA0NHCHEHUT U 1ema/ibHbIX UcX0008 y hayueHmos ¢ COVID-19. [Jepebposacky/isipHble 3a601€8aHUS 8blsI8AEHbI KAK HE3a8UCUMbILU
dakmop Heb1a20npuUSMHO20 NPO2HO3a, 06.1a0arUUli 8bICOKOU npedckazameabHol 3HaUUMOCmbio 8 so2ucmuyeckol modeau (AUC = 0,92).
IIpodoscumensHOCMb 20CNUMAAU3AYUU OKA3AAACh 8blule Yy NAYueHmos ¢ 6/1a20npusimHblM UCX000M NO CPABHEHUID C NAYUEHMAMU C
/1€MaAbHbIM UCXO00M, YMO MOXcem ceudemesbCcmaosdams 0 MoM, 4mo y nayueHmos ¢ 6o1ee 01umesibHbIM npebbleaHueM 8 60bHUYe 60.1bule
803MOMCHOCMeEll 0151 NOJIYYeHUSs] KOMNJEKCHOU mepanuu U QUHAMU4ecko20 HabIl0eHusl.

Buigooul. IlpogedenHoe uccsnedosaHue nodmeepicdaem, ¥mo 603pacm U HaAuyue KOMOPOUOHbIX COCMOSIHUL CyujecmeeHHO
nosvluwarwm puck msicenblX  0CA0NCHEHUU U semanbHoz2o ucxoda y nayuermos c COVID-19. IlepebposackysnspHule 3a60/1e8aHUS
8bICMYNaM He3a8UCUMbIM GaKMopoM He6.1a20npussimHO20 NPo2HO3a. YeeaudeHue NpodoaUme bHOCMuU 20CNUMAAU3ayuUU y NayueHmos
¢ 641a20NpUSIMHbIM UCX000M MOdCem ceudemenbcmeosams O 803MONCHOCMU NposedeHUsl KOMNJAEeKCHOU mepanuu U OUHAMU4ecKo20
Hab/deHus, ymo yayduwiaem KAUHUYeCKUue pe3ysabmamsl U hodyepkusaem HeobXo0UMOCMb NePCOHANUIUPOBAHHO20 NOOX00d K Je4eHUN
nayueHmos ¢ 8bICOKUM PUCKOM.

Karuesble caosa: COVID-19, SARS-CoV-2, npozHo3uposaHue ucxoda, akmopbl puckd, KOMOpOUOHbIE COCMOSTHUSI.
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