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Abstract

@) ©

The COVID-19 pandemic has placed an unprecedented burden on health care systems,
highlighting the critical need for intensive care and respiratory support. The severe
course of COVID-19, complicated by multi-organ failure, often results in prolonged
hospitalisation in intensive care units. A thorough understanding of risk and  protective
factors is necessary to optimise treatment strategies and protect the healthcare system
from overload.

Objective: To study risk factors associated with the prevalence and severity of COVID-
19 in the adult population to improve patient stratification and optimize therapy.
Methods: This study is a retrospective, cohort study. We retrospectively analysed 511
medical records from 3696 patients with confirmed SARS-CoV-2 infection who were
observed in the City Infectious Diseases Hospital of Shymkent, Kazakhstan in the
period from January to October 2021. Patients were divided into 2 groups: main group

(n=327) - with comorbidities, control group (n=184) - without comorbidities.
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Results. The analysis revealed a set of demographic, clinical (symptoms, complications),
immunological (cytokine storm), haematological (leukocyte and platelet levels),
biochemical (factor VIII, protein C) and radiological (changes in lung tissue) factors that
can be used to predict the course of COVID-19. The association of comorbidities
(hypertension, diabetes) with increased risk of severe course of the disease was
confirmed. Hypoxia plays a key role in the development of multi-organ failure.
Inflammatory markers (C-reactive protein, ferritin, D-dimer) and pro-inflammatory
cytokines (IL-6, IL-1) are predictors of unfavourable outcomes. Identification and
validation of risk factors and prognostic markers in COVID-19 is crucial for patient
stratification, timely identification of high-risk groups and development of
individualised treatment strategies.

Conclusions. Age, gender, presence of comorbidities, immunological and laboratory
markers play an important role in determining the severity of COVID-19. Further

studies are needed to validate these risk factors and develop clinical guidelines to

improve outcomes in patients with COVID-19.

Key words: COVID-19, predictors, SARS-CoV-2, severity, comorbidity.

1. Introduction

COVID-19
associated with high rates of ICU hospitalisations and the

coronavirus infection has been
need for respiratory support in patients with certain
comorbidities. Polyorgan failure in COVID-19 could
occur due to progression of respiratory failure. In such
cases, patients were transferred to intensive care units,
where the fight for their life continued for an average of
a week. A comprehensive study of the risks and
protective factors against COVID-19 helps in the
development of measures to slow transmission and
protect health systems. These measures should include
diagnosis, isolation and treatment of all COVID-19 cases,
including mild to moderate disease. Current scientific
research describes various patient factors that may be
useful to clinicians in predicting COVID-19 severity and
mortality. These factors include: Demographic. Older age
is considered a key predictor of mortality. There is also
evidence that male gender is associated with a more
severe course of COVID-19. Clinical. The proportion of

the main clinical symptoms of infection has been

determined, and the incidence of complications in severe
forms of COVID-19 has been analysed.

The dynamics of cytokine status in patients with
severe forms of COVID-19 was studied, and the
diagnostic significance of each cytokine studied was
determined. haematological. The diagnostic significance
of the main laboratory markers of peripheral blood: levels
of leukocytes, platelets, relative and absolute number of
neutrophils, lymphocytes was determined. Biochemical.
High levels of factor VIII and low protein C activity have
been described in some critical patients. Radiological. ST
segment elevation in COVID-19 is associated with a poor
prognosis despite variability in clinical manifestations [1].
The risk of severe course of the disease and unfavourable
outcomes in patients of older age groups. It is associated
with a decline in the functions of the immune system,
occurring with age, a decrease in physiological reserves,
polymorbidity. Patients with comorbidities such as
arterial hypertension or diabetes mellitus statistically
carry the disease in a more severe form. Hypoxia is the

pathological process that underlies the development of
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multi-organ failure in COVID-19. All structural and
metabolic damage is a direct or indirect consequence of
hypoxia. Changes in laboratory parameters depend on
the stage of infection. For example, a decrease in the level
of lymphocytes, the main cells of the immune system, is
one of the main signs in COVID-19. CT findings may
include COVID-19-specific lung changes such as frosted
glass-like thickening, areas of consolidation, reticular
changes, and others. In addition to the major risk factors
for COVID-19 severity and mortality, laboratory values
and levels of pro-inflammatory cytokines that may
clinical outcomes include:

indicate  worsening

2. Materials and Methods

This study is a retrospective cohort study. We
retrospectively analysed 511 case histories from 3696
patients with confirmed SARS-CoV-2 infection who were
observed in the city infectious disease hospital of
Shymkent, Kazakhstan in the period from January to
October 2021. Patients were divided into 2 groups: main
group (n=327) - with comorbidities, control group (n=184)
- without comorbidities.

1) The observed group of cardiovascular system
(CVS) comorbidities included: coronary heart disease
(CHD), arterial hypertension (AH);

2) in the group of concomitant endocrine diseases

(ED) - obesity of 2 degrees and more, diabetes mellitus

(DM) type I and II;
3) in the group of concomitant malignant
neoplasms (MN) - skin cancer, haemoblastosis,

neuroblastosis, gastric cancer, breast cancer;

4) in the group of associated other diseases (OD)
- chronic kidney disease (CKD), HIV infection, chronic
gastritis, hepatitis, chronic pancreatitis, iron deficiency
anaemia.

5) in the group of associated autoimmune
diseases - systemic lupus erythematosus, rheumatoid
arthritis.

Data collection. We analysed data from electronic
medical records: social status, demographic
characteristics, comorbidities, risk factors for exposure
(including contact with a known COVID-19 case, recent

history of travel to COVID-19-disadvantaged countries),

inflammatory markers. Elevated levels of C-reactive

protein,  ferritin, D-dimer, fibrinogen, lactate

dehydrogenase, and COE. Coagulation. Increased levels
of prothrombin time and activated

Elevated

partial

thromboplastin  time. levels of pro-
inflammatory cytokines. These include IL-6, IL-1, tumour
necrosis factor a and interferon gamma [2,3,4].
Objective: To study risk factors associated with
the prevalence and severity of COVID-19 in the adult
population to improve patient stratification and optimize

therapy.

presence of symptoms several days before onset, vital
signs at first clinical presentation (respiratory rate, blood
pressure, temperature and pulse rate), respiratory
symptoms, gastrointestinal symptoms, detection of
pneumonia on physical examination.

Inclusion criteria: Age over 18 years; history of:
positive PCR assay for SARS-CoV-2, evidence of one or
more comorbidities; treatment of the patient in hospital.

Exclusion criteria: age below 18 years; pregnant
women, absence of PCR data.

Methods. Logistic regression method was used to
build a predictive model of the probability of a certain
outcome. Nijelkerk's R? coefficient served as a measure of
certainty; it indicates the part of the variance explained
by logistic regression. To assess the diagnostic
significance of quantitative traits in further predicting a
certain outcome, the ROC curve analysis method was
used. The separating value of the quantitative trait at the
cut-off point was categorised by the highest value of the
Youden index. A predictive model was developed to
determine the probability of an outcome that depended
on the laboratory data index. Categorical data were
displayed with exact values and percentages.
Comparison of percentages in the analysis of four-field
contingency tables was performed on the basis of
Pearson's chi-square test (for expected values greater
than 10), Fisher's exact test (for expected values less than

10).
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Comparison of percentages in the analysis of
multi-field contingency tables was performed using
Pearson's chi-square criterion. We analysed the indicator

‘patient status: 1-working, 2-not working’ as a function of

3. Results

As a result of the analysis of the indicators ‘sex:
1-wife, 2-husband’ depending on the indicator ‘group 1-
contr, 2-osn’. According to the presented table, when
analysing the indicator ‘sex: 1-woman, 2-male’
depending on the indicator ‘group 1-counter, 2-osn’,
significant differences were found (p<0.001). Significance
was found when comparing the control and main group
by place of residence (p=0.003). The odds of living in the
village were 2.368 times higher in the control group
compared to the main group, the differences in odds
were statistically significant (95% CI: 1.320 - 4.248).

* - predictor influence is statistically significant
(p<0.05)

This regression model obtained is statistically
significant (p<0.001). Based on the value of the Nijelkerk
coefficient of determination, the model explains 45.8% of
the observed variance of the outcome.

When the indicator ‘platelets” was analysed, the
odds of fatal outcome increased when above 320 by a

factor of 4.974. When the ‘albumin’ indicator was

Table 1 - Demographic data

the indicator ‘group 1-counter, 2-osn’, significant
differences (p < 0.001) were found (based on the method:

Pearson's chi-square).

analysed, the odds of mortality increased at a reading of
2 by a factor of 40.069. When the indicator ‘creatinine 1-
(62-115 umol/l), 2-(above 115 umol/l)’ was analysed, the
odds of mortality increased with a reading above 115 by
a factor of 2.246. When assessing the indicator ‘LDH:1-
(240-480 U/L.), 2-(above 480 U/L.)’, the odds of mortality
increased with a value above 480 by a factor of 6.473.
Analysis of ‘troponin: 1-(0.2 - 0.5 ng/ml), 2-(above 0.5
ng/ml)” increased the odds of mortality above 0.5 by a
factor of 3.195.
cells: 1-(3.5-4.00), 2-(3.0-3.5), 3-(2.9-2.5), 4-(<2.5)’", the odds
of mortality were increased at 2.9-2.5 by 43.886 times, and
at less than 2.5 by 16.471 times. In the analysis of
‘leucopenia: 1-(1.5 x 109/L), 2-(0.5-1 x 109/L), 3-(less than
0.5 x 109/L), 4-no’, the odds of mortality were increased
at less than 0.5 by a factor of 32.521 (Table 3).

By analysing the indicator ‘red blood

Indicator Categories Main group Control group p
works 92 (50,0) 93 (28,5) <0,001*
patient status
not working 92 (50,0) 233 (71,5)
City 168 (91,3) 266 (81,6) 0,003*
place of residence
Village 16 (8,7) 60 (18,4)
Women 71 (38,6) 195 (59,8) <0,001*
gender
Men 113 (61,4) 131 (40,2)

* - differences are statistically significant (p < 0.05)
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Table 2 - Analysis of the age indicator of patients

Indicator Categories Main group Control group p
HET 1(0,5) 0 (0,0 <0,001*
age of patients at the time of 18-34 53 (28,8) 20 (6,1)
the examination 35-59 128 (69,6) 162 (49,7)
60 1 6osee 2(1,1) 144 (44,2)

* - differences are statistically significant (p <0.05)

Table 3 - Characteristics of the relationship between model predictors and the probability of identifying the outcome

Indicators Unadjusted Adjusted
COR; 95% AN AOR; 95% AN p
platelets 3,000; 1,204 - 7,471 0,018* 4,974; 1,551 — 15,959 0,007*
albumin 13,452; 1,198 — 150,958 0,035* 40,069; 3,384 — 474,850 0,003*
creatinine 9,167; 5,409 - 15,534 <0,001* 2,246; 1,112 - 4,536 0,024*
LDH 11,097; 6,673 — 18,449 <0,001* 6,473; 3,146 - 13,316 <0,001*

troponin 9,609; 5,812 - 15,895 <0,001* 3,195; 1,619 - 6,309 0,001*
erythrocytes 33,381; 3,959 — 281,463 0,001* 43,886; 4,116 — 467,781 0,002*
leucopenia 5,143; 0,617 — 42,863 0,130 32,521; 3,168 — 333,953 0,003*

Our group analysed the indicator ‘D-dimer: 1-
(up to 0.5 pg/ml ), 2-(above 0.5 pg/ml) “ as a function of
the indicator “group 1-contr, 2-osn”. The odds of
indicator 2 in the indicator 2 group were 3.370 times
higher compared to the indicator 1 group, the odds
differences were statistically significant (95% CI: 2.310 -
4.918). We analysed the indicator of ‘CRP: 1-(0-1 mg/L.),
2-(above 1 mg/L.)" according to the indicator group 1-

counter, 2-axis. According to the obtained data, we found

Table 4 - Analysis of laboratory data indicators

statistically significant differences (p < 0.001) when
evaluating the indicator ‘CRP: 1-(0-1 mg/litre), 2-(above 1
mg/litre)’ depending on the indicator ‘group 1-counter, 2-
When

evaluating the indicator ‘ferritin: “ depending on the

osn’ (method wused: Pearson's Chi-square).
indicator ”group 1-contr, 2-osn’, we found statistically
significant differences (p<0.001) (method used: Pearson's
Chi-square) (Table 4).

Indicator Categories Control group Main group p
D-dimer up to 0.5 173 (94,0) 230 (70,6) <0,001*
above 0.5 11 (6,0) 96 (29,4)

CRP 0-1 118 (64,1) 113 (34,7) <0,001*
above 1 66 (35,9) 213 (65,3)

Ferritin norm 167 (90,8) 174 (53,4) <0,001*
increase 17 (9,2) 152 (46,6)

* - predictor influence is statistically significant (p < 0.05)
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When assessing the dependence of the function P using ROC-analysis, the following curve was

probability of lethal outcome on the value of the logistic obtained (Figure 1).
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Figure 1 - Estimates of odds ratios with 95% CI for the studied predictors of Outcome

The area under the ROC curve was 0.875 + 0.024 This resulting model was statistically significant
with 95% CI: 0.828 - 0.923. (p <0.001) (Figure 2).
1,00
, 075
% os0
0.25
0.00
0,00 0.25 0.50 0.75 1,00
1 - Specificity

Figure 2 - ROC-curve characterising the dependence of the Exodus probability on the value of the logistic function P

The threshold value of the logistic function P at specificity of the model were 82.6% and 80.9%,
the cut-off point, which corresponded to the highest respectively (Figure 3).
value of the Youden index, was 0.147. The prediction of
lethal outcome when the value of the logistic function P

is higher than or equal to this value. The sensitivity and
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Figure 3 - Sensitivity and specificity analysis of the model depending on the threshold values of the logistic function P

4. Discussion

The study investigated parameters that could
predict unfavourable outcome in patients with COVID-
19, such as: demographic characteristics. Patient's
severity, body mass index, oxygen saturation, percentage
of pulmonary tissue lesions on computed tomography
were considered. Co-morbidities. Arterial hypertension,
ischaemic heart disease, stroke, atrial fibrillation, obesity,
diabetes mellitus, bronchial asthma, chronic obstructive
pulmonary disease and others were assessed. According
to the results of this study, patients’ demographic and
social characteristics such as age, gender, place of
residence, underlying diseases, and analysis of
laboratory data (e.g., low albumin and leukocyte levels,
elevated LDH levels) were associated with COVID-19
disease outcomes in patients with comorbidities. Some
demographic and social factors reported by foreign
publications are associated with a higher incidence of
severe clinical course of COVID-19 [5-8]. Among which,
older age is a major predictor of mortality and is thus
considered a key factor in the proposed clinical severity
risk scales [9]. Another study that reported an increased
focus on age and gender also found a greater impact on
COVID-19 outcomes [10]. A history of comorbidities such
as cardiovascular disease, chronic kidney disease,
chronic lung disease (especially COPD), diabetes mellitus,

hypertension, immunosuppression, obesity and anaemia

predispose patients to a poor outcome in COVID-19 [11-
15]. In this study in patients having cancer status were
predisposed with high probability of fatal outcome.
Among the comorbidities, oncopathology is the major
comorbidity that is associated with poor outcomes
COVID-19 [16,17]. The reason for this hypothesis is the
fact that, fatal outcome from COVID-19 in patients
having oncological status is associated with male gender,
previous comorbidities and age more than 55 years [18].
The article states that after cancer patients, in patients
diagnosed with diabetes mellitus COVID-19 was very
severe. Worldwide, the prevalence of diabetes mellitus
among people with COVID-19 is very high. The Centers
for Disease Control and Prevention (CDC) in the US
reported that diabetes mellitus is a common comorbidity,
with a prevalence of about 10% among 122.653 people
with COVID-19 [19]. One study indicated that the
prevalence of diabetes was about 17% among 1,043
COVID-19 patients with comorbidities [20]. A meta-
analysis comprising 18 studies (n=14.558) from China, the
USA and Italy found an increased severity of disease
course in people with diabetes compared with those
without [21]. The largest nationwide study, conducted in
England (n=61.414.470), found 3.5 and twice the odds of
COVID-19-related in-hospital death in people with DM1
and DM2, respectively [22]. One study confirmed
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anaemia in 35.5% of 222 hospitalised patients, while
another study confirmed anaemia in 61% of 206 patients
with COVID-19, showing a high prevalence of anaemia
among patients with COVID-19 [23-25]. In our study,
patients diagnosed with anaemia had poor clinical
condition, thus showing poor survival rate and
prolonged stay in health care facility, the data are
consistent with the foreign data cited [26]. Information
from foreign countries confirmed the relevance of
different biochemical tests as independent or having as
part of their correlates to determine the severity, poor
prognosis or mortality associated with COVID-19 [27].
Clinical

laboratory tests comprising biochemical,

haematological, inflammatory = and  coagulation
parameters have been considered to recognise severe or
critical forms of COVID-19. Also, these parameters
provided valuable clinical information to effectively
monitor the clinical course of COVID-19. According to
our study, D-dimer was associated with the worst
prognosis of COVID-19. Elevated D-dimer levels in
patients with COVID-19 are a marker for the presence of
disseminated intravascular coagulopathy and severe
disease course, which prompted clinicians to hypothesise
that elevated D-dimer concentrations are indicative of
comorbid disease. Existing venous thromboembolism,
leading to ventilation-perfusion mismatch [28]. A study

of 343 patients with COVID-19 showed that 12 of 67

5. Conclusion

Factors like age, comorbidities, immune response,
laboratory markers and measures of organ dysfunction
may individually or collectively predict worse outcomes
in COVID-19 disease. Establishing the factors that
dispose COVID-19 complications is critical to guide
clinical care, improve patient outcomes, and allocate
limited resources. ‘Patients with COVID-19 who have
comorbid conditions such as arterial hypertension,
obesity, chronic lung disease, diabetes mellitus, and
cardiovascular disease statistically have a worse disease
burden. These people usually have the worst prognosis
compared to patients without comorbidities. They

should take all necessary precautions to avoid SARS

patients with D-dimer levels >2.0 ug/mL on admission
died compared with 1 of 267 patients whose D-dimer
levels were <2.0 ug/mL (P< 0.001; hazard ratio 51.5; 95%
CI 12.9-206.7), showing a very high mortality rate among
patients with COVID-19 [29]. According to our study,
(LDH) level was

statistically significant and associated with greater

elevated lactate dehydrogenase

disease severity, which is consistent with other data from
foreign studies [30,31]. Our results suggest a high
association of lowered white blood cell count with the
diagnosis of COVID-19. In the above study, out of 1099
cases, leucopenia was observed in 33.7% of patients on
admission and was more severe in severe cases [32]. In
the present study, high cardiac troponin levels were
noted in patients with severe COVID-19 disease. It is
hypothesised that biochemical markers of cardiac
dysfunction are associated with the severity of COVID-
19 disease [33]. Cardiac complications associated with
COVID-19 are directly related to elevations in both
troponin and brain natriuretic peptide (BNP) levels. A
meta-analysis including 17.794 patients showed that
patients with high troponin I levels were more likely to
have an unfavourable prognosis (OR=5.22, 95% CI=2.73-
7.31,P<0.001 ) and that high troponin Ilevels (>13.75 ng/L)
combined with elevated AST levels (>28 units/L) or
advanced age (>60 years) were strong predictors of poor

outcome [34].

CoV-2 infection. Thus, abnormal laboratory findings are
important early predictors of COVID-19 severity and in-
hospital mortality. Also, pre-existing chronic diseases
especially arterial hypertension, diabetes mellitus,
anaemia, oncology are an indicator of high risk of
mortality. Therefore, in such cases, urgent interventions
should be applied. Professional actions to improve
patient management can reduce the likelihood of
unfavourable patient outcomes.
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Kocbivma aypyaaper 6ap Haykactapaarbsl COVID-19 mH$eKIMsICbIH KOAaliChI3 HITMXXECIH
00aXayablH AdaeaAi MoJaeai

Ammposa M.3. !, AGyosa I'.H. ?, Illaiimepaenosa I'.I'. 3, Aapasarmmn T. * Vcaxan ITLITI. >

1JKyKIaasl aypyaap >koHe depMaToBeHepoaorus KadeapaceiHbH accucrenTi, OHTycrik Kasakcran meannuna akagemusicsl, Ileivkent, Kasakcran
2 Xyxk1aapl aypyaap >koHe gepMaToseHepoaorus KadeapacbiHbig MeHrepyirici, Onrycrik Kasakcran meanina akagemusicsl, HIsivkeHT,
Kazakcran
3 JKyKmazsl aypyaap >KoHe gepMaToBeHepoaorus KadeapacsiHbiH accucrenTti, OHTycTik Kasakcran Meguiiuna akagemyacer, HIsmvkent, Kasakcran
4"Omuxkpon 3D" KAMHMKa-AMarHOCTUKAABIK 3e€PTXaHaChIHBIH 3epTXaHa KblameTKepi, Aamatsl, Kasakcran

5"CAHNTAC" MeANIIMHAABIK-CayBIKTBIPY OPTaABIFRIHEIH NHPEKINMOHNCT-gopirepi, Typxicran, Kasaxcran

Tyiingeme

COVID-19 maHgeMmusacsl  AeHcCayABIK caKTay >Kyliedepi YIIiH OypbIH-COHABI ©oaMaraH aybIpTHaABIKKa
aliHaaAbl, Oy KapKBIHABI Tepalys MeH TBHIHBIC aAyAbl KOAAayABIH ITYFBLA KaXKeTTiAiriH aTar oTTi. AF3aHbIH KOIITeTeH
Myllledepi MeH >KyleaepiHiH >KeTkiaikcisgirimen ackpiran ayblp COVID-19 arpiMbl kebiHece >KaHcaKTay
DeaimIresepine ysax Mep3imMAi aypyxaHara >KaTKbI3yFa oKeaedi. EMaey cTpaTernsicbiH OHTallAaHABIPY SKoHe 4eHCayABIK
caKTay >KYJieciH ITaMaJaH THIC KYKTeMeJeH KOpray YIIiH Kayin (akTopaapbl MeH KOpPFaHBIC Typaabl TepeH TYCiHIiK
KasKeT.

3epTTeyAiH MaKcaThl: HayKacTapAbIH CTpaTU(PUKAIMACEH KaKcapTy KoHe TepallVsaHbl OHTallAaHABIPY YIIiH
epecex nonyasiusiga COVID-19 Tapaays! MeH aybIpABIFbIHA OaliAaHBICTBI Kayill (paKTOpAapBIH 3epTTey.

Ogaicrepi. bya sepTrey peTpoCreKTuBTi, KOTOPTTH 00A4bII Tabblaaabl. 2021 KBIAABIH KaHTap-KazaH aildapbl
apaasrrpiHAa lIeiMkeHT KaaaceiHblH (Kasakcran) Kaaaabik 5kyKIaasl aypyaap aypyxaHaceiHaa Oarkaarad SARS-CoV-
2 nHQpeKIMACH pacTaifaH 3696 manumeHTTiH 511 aypy TapyXsl peTpOoCIeKTIBTI TaadaHAel. Haykacrap 2 Tonka 6eaiHai:
Herisri Tor (n=327) - KaTap >KYypeTiH aypyaapsl Oap, 6akpraay ToOsI (n=184) - KaTap >KypeTiH aypyaapsl >KOK.

Hormwkeaepi. Taagay COVID-19 arpiMBIH 0oO/AKay VINIH IalidadaHBIAYBL MYMKIH JeMOTrpaQUsAbIK,
KAVMHUKAABIK (ToH Oeariaep, acKpIHyAap), MMMYHOAOIVIIABIK (IIUTOKUMHAIK Aayblad), TeMAaTOAOIVAABIK (A€MKOLIUTTED,
TpoMmbonnrTep AeHrerii), omoxumuAank (VI ¢pakrop, C-peakTusTi aKybI3) >KoHe PEeHTIeHOAOIVIAABIK (OKIle TiHiHIH

esrepyi) (pakropAapAbIH KUBIHTBHIFBIH aHBIKTagbl. KaTap >KypeTiH aypyaapAblH (apTepMAABIK IMIIEPTEH3MUsA, KaHT
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AnadeTi) aypyAblH ayblp aFbIMBIHBIH >KOFaphl KayliMeH OallaaHBICBI pacTaaAbl. I MITOKCUA KenTereH OopraHiapAblH
JKeTKiAiKci3AiriHig AaMybIHAa mIenyi pea atkapaasl. Kaosiny mapkepaepi (C-peaktusri akysis, pepputus, D-anmvep)
>KoHe KabObrHyFa Kapcel nntoknHaep (IL-6, IL-1) koaaiichis HoTIDKeAepAiH OOAXKayIIbLAapbl OOABIT TabbLAaAbI.

Kopsiteinasr. COVID-19 aybIpABIFBIH aHBIKTayAa HayKacTbIH SKachl, KBIHBICHI, KOCBIMIIIA aypyAapAbIH OOAYHI,
MMMYHOAOTMABIK JKOHe 3epTXaHaABIK MapKep/ep MaHBI3Abl poa aTKapaabl. Ockl Kayill (paKTopAapbIH pacTay >KoHe
COVID-19 aysIpTaTBIH HayKacTapAbIH HOTIDKe/AepiH >KaKcapTy VIINiH KAMHUKAABIK HYCKayAapAbl 93ipaey VIIiH
KOCBbIMIIIa 3epTTeyaep KaxkeT.

Tyiiiu cezgep: COVID-19, 6oaxxaymisl ¢paxkropaap, SARS-CoV-2, aybIpabIK gopeskeci, KOCBIMIIA I1aTOAOT.

/JloKa3aTeabHasi MOAeAb IIPOTHO3MPOBAaHNA He0AarOIIPUSTHOTO CX0Aa Yy O0AbHBIX
COVID-19 ¢ kxoMmOpOMAHON IIaTOAOTVIEN

Ammposa M.3. ', Adyosa I'.H. ? Illaiimepaenosa I'.I'. 3, Aapaarmms T. 4, Vcaxan IILI1. °

T Accucrent kadeaps! MHPEKITMOHHLIX 00Ae3Helt u gepMaTtoseHepoaorny, IOxuo-Kasaxcranckas meanmuackas akagemns, Hlsmvkent, Kasaxcran
2 3aBeayromas Kadeaport MHPEeKIMOHHBIX O0e3Hell 1 gepmaToBeHepoaoruy, IOxno-Kasaxcranckas MeannyHckas akagemus, IsivkenT,
Kazaxcran

ccucteHT Kadpeapsl MHPEKITNMOHHBIX Doae3Hell 1 gepmatoseHepoaoruy, FOxxHo-Kaszaxcranckas meauiimHckast akagemus, [lermkent, Kazaxcran
3 A P O P P IO K I K
4 Corpyanuk aabopatopun, Kannnko-guarnocrudeckast aaboparopus «Omukpon 3D», Aamarsr, Kazaxcran

5Bpau nndexmonnct, Meanxo-osgoposuteassslit eHTp «CAHTAC», Typkecran, Kasaxcran

Pe3siome

[Mangemmuss COVID-19 crasa OecrmpeliedeHTHBIM OpeMeHeM AAsl CUCTEM 34paBOOXpaHeHMs, ITOAYepKHYB
OCTPYIO HeOOXOAMMOCTh B MHTEHCUBHOI TepalMM U pecrupaTopHOil mogaepxkke. Tsoxeaoe teuenne COVID-19,
OCJA0>KHEHHOe ITOAVOPTaHHOI HeAOCTaTOYHOCTHIO, JacCTO MPUBOAUT K AAUTEABHON TOCHUTAAU3ALUN B OTAEAEHIS
MHTEHCUBHOM Tepanuin. /A5 ONTUMMU3alU CTPaTeINy Ae4eHNs U 3alllUThl CUCTeMBI 34PpaBoOXPaHeHIIsl OT ITePerpy3Ku
Heo0X04MMO T1yOoKoe IToHMMaHe (paKTOPOB pICKA I 3aIINUTEL.

Lleas mccaeaoBaHNSI: M3YIUTH (PAKTOPLI PUCKa, CBA3aHHBIE C PAaCIPOCTPAHEHHOCTBHIO M TSYKECTBIO TEYEeHILT
COVID-19 cpean B3poca0ro HaceAeHUs], AAs YAYIIIeHN CTpaTU(PUKaNM ITalIeHTOB M ONTUMM3ali M TepaIlvi.

Metoapl.  JaHHOe  MCCAeAOBaHME  SIBASIETCSI  PETPOCIEKTUBHBIM,  KOTOPTHBIM.  PeTpOCIeKTUBHO
npoanaansuposano 511 wucropuit 6oae3nu 3696 maimeHTOB ¢ TmOATBep>XKAeHHON SARS-CoV-2 mudexumners,
HabAI04aBIINXCS B TOPOACKON MHpeKIIMOHHON OoapHutle I. [IIsiMkenra (Kazaxcran) B mepuog ¢ ssHBapst 110 OKTSAOPS
2021 roaa. IarinenTs! 66141 pa3geeHBI Ha 2 TPYTIIBI: OCHOBHAs IpyIina (n=327) - ¢ CONMyTCTBYIOMNUMM 3a00A€BaHUAMI,
KOHTpPOAbHas rpyna (n=184) - 6e3 comyTCTBYIONIMX 3a00.1€BaHMIA.

PesyapTatl. AHaaAuM3 BBIABMA HaOOp AeMorpapuiecknx, KAMHUIECKUX (XapaKTepHBle CUMIITOMEL,
OCAOKHEHM:T), MMMYHOAOTMYECKUX (IUTOKMHOBBIN IITOPM), TeMaTOAOTMYeckux (YpOBeHb JAeMKOLNUTOB U
TpoM6bonnTos), bumoxmmudeckux (¢paxrop VIII, C-peakTnBHBIN G€A10K) 1 PEHTIEHOAOTMYECKNX (M3MEHEHI B A€TOYHOI
TKaH!) PaKTOPOB, KOTOpPBIe MOTYT OBITH MCIIOAB30BaHbl A4 mporHosuposanusa tedernss COVID-19. IoaTtsepskaena
CBA3b CONYTCTBYIOIIMX 3a0oJeBaHMII (apTepMadbHas IMIIEPTEH3Ws, CaXxapHBINI AuadeT) C IIOBBIIIEHHBIM PUCKOM
TSIKeAOTO TedeHMsI 3a001eBaHNs. ['MIIOKCHA MrpaeT KAIOUYeBYIO POAb B PasBUTUU ITOAMOPTaHHON HeAOCTaTOYHOCTIL.
Mapxeps! Bocriaaenns (C-peakTnsHbI Oeaok, peppurnH, D-aumep) n nposocrmaanteasasie nutoknssl (IL-6, IL-1)

SIBASIIOTCSI IIPeAVIKTOpaMM He6AaFOHpI/I$ITHbIX JICXOA40B.
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BriBoapl. Bospact, 101, Haamume COIYTCTBYIOIIMX 3abo/JeBaHMII, MMMYHOJOIMYECKMe U /AabopaTOpHBIE
MapKephl UTPaioT Ba>kKHYIO poab B onipegesenun Tsokect COVID-19. HeoOGxoauMbl gaabHelIme uccae 0BaHUs A4S
MOATBEp>XXAeHUs DTuX (PaKTOpOB pUCKa U paszpabOTKM KAMHUYECKUX peKOMEeHAALVI AAsl YAYUIIEeHNS pe3yAbTaToB
aeuenys nayentos ¢ COVID-19.

Karouesnie caosa: COVID-19, npeauxropsr, SARS-CoV-2, Ts1KecTs, COMyTCTBYIOIAsT TaTOAOT L.



