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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Aim of the study: Analysis of clinical, laboratory and 

instrumental parameters in comorbid patients with severe 
COVID-19.

Methods: A retrospective analysis was conducted on clinical, 
laboratory and instrumental parameters in patients with 
laboratory-confirmed severe COVID-19 taking into account the 
treatment outcome (recovery or lethal outcome). A multifactor 
logistic regression model was utilized to identify factors 
influencing lethal outcome in patients with severe COVID-19.

Results: Patients with lethal severe COVID-19 had a lower 
rate of coronavirus vaccination and more frequent dyspnea 
compared to patients with a favorable prognosis. Additionally, 
blood oxygen saturation during hospitalization was lower 
in cases of unfavorable outcomes than in cases of favorable 
outcomes, and the extent of lung tissue damage was subtotal 
in most cases. The changes in laboratory parameters during 
therapy in patients with favorable and unfavorable outcomes 
were diverse and reflected the disease progression. According to 
the highly sensitive and specific developed multifactor logistic 
regression model, three key indicators significantly affecting the 
likelihood of lethal outcomes in severe COVID-19 patients are 
the presence of cerebrovascular diseases, and elevated levels of 
C-reactive protein and lactate dehydrogenase.

Conclusions: The findings from the comprehensive analysis 
of clinical and laboratory parameters revealed the main 
predictors of unfavorable outcomes in severe COVID-19 cases: 
the presence of cerebrovascular diseases, and elevated levels of 
C-reactive protein and lactate dehydrogenase.

Key words. COVID-19, SARS-CoV-2, prognosis of clinical 
outcome, comorbid patients.
Introduction.

The 2019 pandemic of a new coronavirus infection 
(COronaVIrus Disease 2019, COVID-19) has been accompanied 
by an accelerated study of the infectious agent, the SARS-
CoV-2 coronavirus, and the development of programs for 
diagnosis, treatment, and prevention of the disease [1-8]. In 
May 2023, the World Health Organization (WHO) published a 
decision to lift the international emergency due to the end of 
the COVID-19 pandemic [9]. According to WHO, there are 
more than 775 million confirmed cases of COVID-19 and more 
than 7 million deaths worldwide [9]. Currently, COVID-19 is 
acquiring features of a seasonal infection [10].

First of all, the presence of comorbid pathology (arterial 
hypertension, diabetes mellitus, cardiovascular diseases) 
has been identified as factors of severe course of the disease 
and unfavorable prognosis of COVID-19 [11-17]. And the 

development of severe pneumonia, thrombosis, and cytokine 
storm [8] have been identified as clinical predictors of [18] 
unfavorable prognosis [19]. However, despite numerous studies 
of this problem, there is no list of clinical, laboratory and 
instrumental parameters of unfavorable prognosis in patients 
with severe COVID-19 in the population of the Republic of 
Kazakhstan.
Purpose of the study.

Analysis of clinical, laboratory and instrumental parameters 
in patients with comorbid background and severe COVID-19.
Materials and Methods.

A retrospective analysis of clinical cases of laboratory-
confirmed severe COVID-19 in the patients hospitalized in 
the infectious disease center of the Municipal State Enterprise 
"Regional Clinical Hospital" of the Health Administration of 
Karaganda region (Republic of Kazakhstan) in the period from 
January 2021 to January 2022 was performed. The mandatory 
inclusion criteria were age ≥18 years and the presence of 
comorbid pathology in the patients. Patients who met the 
following criteria were excluded from the study: 

- Under the age of 18.
- No laboratory-confirmed diagnosis of COVID-19.
- Absence of concomitant pathology (comorbid background).
- Pregnant women
For the analysis, the subjects were divided into two groups 

depending on the outcome: recovery (group 1) or fatal outcome 
(group 2). The following clinical and anamnestic indicators 
were recorded in patients: day of hospitalization from the onset 
of the disease, duration of hospitalization, presence of clinical 
symptoms (hyperthermia, dyspnea, cough, symptoms of 
intoxication) during hospitalization, presence of comorbidities, 
need for respiratory support, frequency and timing of transfer 
to the intensive care unit. The results of laboratory-instrumental 
methods of study were also recorded in all subjects: during 
hospitalization - the oxygen saturation level (SpO2) was 
measured using a pulse oximeter upon admission. In patients 
without oxygen support, measurements were performed in 
room air conditions. In patients with signs of respiratory failure, 
measurements were performed against the background of 
oxygen therapy (nasal cannulas or a mask), stage of lung lesion 
according to the results of the chest computed tomography 
(CT); during hospitalization, in dynamics and at the time of 
discharge/death - blood laboratory parameters (white blood 
cell, lymphocyte, D-dimer, ferritin, C-reactive protein [CRP], 
interleukin-6 [interleukin-6, IL-6] and lactate dehydrogenase 
[LDH] levels).
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Statistical processing of the obtained results was performed 
using the R software package version 4.3.1. The mean 
(mean, m) and standard deviation (SD) of the indicators were 
calculated. Analysis of variance (ANOVA) was used to assess 
the difference between groups on quantitative parameters with 
a normal distribution (using the Shapiro-Wilk test), and if the 
distribution was deviated from normal, using the Mann-Whitney 
test. Differences in qualitative indicators between groups 
were assessed using Fisher's exact test. The used statistical 
significance level was 5% (p-value < 0.05).

A multivariate logistic regression (MLR) model was used to 
identify factors influencing the fatal outcome in patients with 
severe COVID-19. The following independent variables were 
used for MLR: sex, age, day of hospitalization from onset, 
dyspnea on admission, cough on admission, saturation on 
admission, presence of comorbidities, and change in laboratory 
parameters over time (parameter in dynamics minus parameter 
on admission). The sensitivity and specificity of the constructed 
MLR were evaluated by ROC curve according to the sensitivity-
specificity value of the area under the curve (AUC) (0.5, non-
diagnostic test; 1, perfectly accurate test).
Results.

The study included 128 patients, of whom 80 participants 
(group 1; 33 males, 47 females; age 62.83±11.75 (30-84) years) 
had a favorable outcome (recovery) and 48 patients (group 2; 16 
males, 32 females; age 67.65±10.81 (19-87) years) had a fatal 
outcome.

Among group 1 and 2 study participants, no statistically 
significant differences were found in the frequency of 
positive coronavirus vaccination status (10 and 2.1% of 
patients, respectively) and day of hospitalization from onset 
(7.31±3.45 and 7.96±2.79 days, respectively) (p=0.152 and 
0.099, respectively). However, when comparing the duration 
of hospitalization, it was noted that patients with a favorable 
outcome had a statistically significant longer duration than 
subjects who had a fatal outcome (17.6±7.87 and 13.5±5.3 days, 
respectively; p=0.007).

According to the clinical findings at the time of hospitalization, 
the level of hyperthermia, the incidence of cough and symptoms 
of intoxication in group 1 and 2 patients were not statistically 
significantly different (p>0.05 in each case). However, dyspnea 
was statistically significantly more common in group 2 patients 
than in group 1 subjects (p=0.001). The detailed characteristics 
of the main clinical symptoms in the study participants at the 
time of hospitalization are presented in Table 1.

Group 1 patients had statistically significantly higher blood 
saturation levels at the time of admission than group 2 subjects 
(87.84±8.22 and 83.88±11.1%, respectively; p=0.036). The 
results of the performed Chest CT in the patients are presented 
in Figure 1.

In patients with a fatal outcome, the volume of lung lesions 
was subtotal in the majority of cases (in 79.2% of subjects) 
already at the time of hospitalization. In subjects with a 
favorable outcome, significant lesions were most commonly 
(50% of cases) identified, with the percentage of patients with 
moderate and subtotal lung lesions being 21.2 and 27.5%. Thus, 
in patients with a favorable outcome at the end of therapy the 

initial volume of lung lesions was statistically significantly less 
than in subjects with a fatal outcome (p<0,001).

The spectrum of comorbidities in group 1 and 2 patients was 
comparable except for a statistically significantly (p=0.006) 
higher incidence of coronary heart disease in group 1 patients 
(Table 2).

All study participants except 3 group 1 subjects required 
respiratory support. However, in group 1 patients, high-flow 
oxygen therapy was used in the majority of cases (68.8%), non-

Body 
temperature*, ○С Cough# Dyspnea# Intoxication#

Group 1 38.19±0.82 68 (85%) 56 (70%) 80 (100%)
Group 2 38.2±0.95 45 (93.8%) 45 (93.8%) 48 (100%)
p 0.751 0.165 0.001 –

Table 1. Characterization of the study cohort with respect to the 
frequency of clinical symptoms at the time of hospitalization.

group 1 - patients with a favorable outcome (recovery) (n=80); group 
2 - patients with a fatal outcome (n=48); * - data are presented as 
mean ± standard deviation; # - data are presented as the number of 
subjects with a symptom (percentage of the total number of patients in 
the group, %).

Disease Group 1 Group 2 p
Arterial hypertension 64 (80%) 42 (87.5%) 0.338
Coronary heart disease 31 (38.8%) 31 (64.6%) 0.006
Diabetes mellitus 42 (52.5%) 32 (66.7%) 0.141
Obesity 19 (23.8%) 17 (35.4%) 0.162
Cancer 2 (2.5%) 3 (6.2%) 0.363
Kidney disease 16 (20%) 9 (18.8%) 1
Liver disease 2 (2.5%) 0 (0%) 0.528
Cerebrovascular disease 15 (18.8%) 14 (29.2%) 0.195
Chronic obstructive pulmonary 
disease 3 (3.8%) 1 (2.1%) 1

Table 2. Comorbidities in patients with severe COVID-19.

group 1 - patients with a favorable outcome (recovery) (n=80); group 
2 - patients with a fatal outcome (n=48).

Figure 1. The volume of detected lung changes at the time of 
hospitalization of patients with severe COVID-19 according to 
the results of chest computed tomography; group 1 - patients with 
a favorable outcome (recovery); group 2 - patients with a fatal 
outcome; CT-1 - minimal (<25% of volume); CT-2 - medium (25-50% 
of volume); CT-3 - significant (50-75% of volume), CT-4 - subtotal 
(>75% of volume).
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Indicator Group 1 Group 2 p
White blood cells, thous/µL:
at admission 6.31±3.23 7.09±3.5 0.133
in dynamics 7.49±3.71 11.15±4.98 <0.001
at discharge/death 6.66±1.89 17.18±8.15 <0.001
Lymphocytes, %:
at admission 17.62±9.66 14.44±9.94 0.026
in dynamics 18.93±9.55 8.5±9.44 <0.001
at discharge/death 27.69±11.2 6.23±3.2 <0.001
D-dimer, ng/mL:
at admission 389.04±217.79 463.98±459.82 0.508
in dynamics 599.4±1107.21 1563.12±2323.69 <0.001
at discharge/death 387.19±208.74 1984.46±2066.88 <0.001
Ferritin, µg/mL:
at admission 278.75±141 333.18±221.5 0.435
in dynamics 313.35±164.24 161±54 <0.001
at discharge/death 251.01±121.67 484.74±164.98 <0.001
C-reactive protein, mg/L:
at admission 50.35±51.16 57.47±53.67 0.294
in dynamics 34.6±35.26 101.07±62.09 <0.001
at discharge/death 25.99±23.32 139.06±87.11 <0.001
Interleukin-6, pg/mL:
at admission 44.96±28.87 57.75±36.06 0.482
in dynamics 48.64±33.64 69.22±66.84 0.054
at discharge/death 57.68±29.93 100.94±92.07 0.436
Lactate dehydrogenase, U/L:
at admission 388.09±261.74 516.47±423.71 0.003
in dynamics 405.4±306.87 949.77±796.03 <0.001
at discharge/death 345.12±136.58 877.18±847.06 <0.001
group 1 - patients with a favorable outcome (recovery) (n=80); group 2 - patients with a fatal outcome (n=48).

Table 3. Changes in laboratory parameters in patients with severe COVID-19 during hospitalization.

Parameter β р OR 95% CI
Indicators at admission
Saturation -0.046 0.2078 0.9551 0.888-1.0263
Comorbidities
CVD 1.482 0.0373 4.4016 1.1239-18.9428
Dynamics of laboratory indicators
Lymphocytes -0.0378 0.2477 0.9629 0.899-1.0243
CRP 0.0159 0.0027 1.016 1.0064-1.0279
LDH 0.0011 0.037 1.0011 1.0001-1.0022

Table 4. Results of multivariate linear regression of parameters determining COVID-19 prognosis.

β - linear regression coefficient; p - statistical significance index; OR - odds ratio; CI - confidence interval; CVD - cerebrovascular disease; CRP 
- C-reactive protein; LDH - lactate dehydrogenase.

invasive artificial lung ventilation (NALV) was used less often 
(25% of cases), and only 2 patients (2.5%) required invasive 
artificial lung ventilation (ALV). In group 2 subjects, invasive 
ALV was performed in all cases (100%).

There was a need for transfer to the ICU in 47 group 1 subjects 
(58.8%) and in all group 2 study participants, with patients from 
both groups being transferred at comparable times: at 5.49±4.23 
and 5.42±4.08 days of hospitalization, respectively (p=0.967).

The trends in laboratory blood parameters in the study patients 
are presented in Table 3.

During hospitalization, statistically significant differences 
between patients with different COVID-19 outcomes were 
found only for lymphocyte percentage (p=0.026; group 1 > 

group 2;) and LDH (p=0.003; group 1 < group) in the evaluated 
laboratory parameters. During hospitalization, the mean values 
of lymphocyte fraction in peripheral blood in patients from both 
groups were below reference values, and white blood cell levels 
were within reference values. The values of other indicators 
were several times higher than the reference values.

The dynamics of indicators during follow-up on days 4-5 in 
patients from different groups was multidirectional. In group 
1 patients the white blood cell count changed insignificantly 
in dynamics, the percentage of lymphocytes increased by 
discharge almost 2 times higher than the initial value; D-dimer, 
ferritin and LDH levels against the background of treatment 
slightly increased but were comparable with the initial value or 
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were lower than it by discharge. The CRP level by discharge 
progressively decreased (by 2 times), and the value of 
interleukin-6 concentration increased (by 1.2 times).

In group 2 subjects, a progressive increase in leukocytes, 
D-dimer, CRP and interleukin-6 levels was observed: at the time 
of death, the levels of these indicators were 2.5, 4.5, 2.5 and 2 
times higher than the baseline, respectively. The percentage of 
lymphocytes in group 2 patients progressively decreased and 
by the time of death was 3 times lower than the value during 
hospitalization. Ferritin and LDH levels in this group patients 
changed nonlinearly: a pronounced decrease in ferritin was 
revealed in dynamics (2 times), but at the time of death this 
indicator was 3 times higher than the initial level; LDH level 
also changed in a wave-like manner - an increase in the indicator 
in dynamics by 1.5 times from the baseline was recorded, but 
at the time of death the indicator was insignificantly higher than 
the baseline level.

The AUC value of the ROC curve derived from the MLR 
results was 0.92, indicating that the model quality was excellent 
and that the choice of parameters for this analysis was justified. 
According to the obtained MLR model, it was found that in the 
presence of cerebrovascular disease, other things being equal, 
there was a 4.4-fold increased risk of fatal outcome (95% 
confidence interval [CI] 1.1-18.9; p=0.037). Also, in accordance 
with the MLR results, a progressive increase in CRP and LDH 
levels by one unit increases the probability of fatal outcome by 
1.6 (95% CI 1.006-1.028; p=0.003) and 0.1% (95% CI 1.000-
1.002; p=0.037), respectively. The other model parameters had 
no statistically significant effect on mortality (p>0.05 in each 
case). Details of the significance of the factors assessed in the 
MLR are presented in Table 4.
Discussion.

A number of prognostic tools are used to assess the COVID-19 
course and outcomes. Early in the pandemic, patients were 
assessed using the existing scales qSOFA, APACHE II, PSI, 
SMART-COP, CURB-65, MulBSTA, NEWS and CFS [13], 
with PSI and CURB-65 recognized as the most accurate [20].

Subsequently, a number of models were developed that 
included a different range of factors and parameters. Thus, 
Knight et al. (2020) built an MLR model using data from 35,463 
patients, according to which the following 8 factors influenced 
mortality in COVID-19: age, sex, number of comorbidities, 
HR, SpO2, level of consciousness, blood urea and CRP 
concentration (AUC 79; 95% CI 0.78 to 0.79) [15]. Liang et 
al. also used MLR to assess factors affecting the course of the 
disease and the likelihood of fatal outcome. Ten factors were 
significant in this model: lung lesion area by CT, age, history 
of pulmonary haemorrhage, dyspnea, level of consciousness, 
number of comorbidities, presence of cancer, neutrophil-to-
lymphocyte ratio, LDH, and direct bilirubin (AUC 0.88; 95% CI 
0.85 to 0.91) [16]. Y. Yuan et al (2020) attributed LDH, CRP and 
percentage of lymphocytes to significant factors of unfavorable 
COVID-19 prognosis [21]. 

The created model utilized a similar set of factors but 
considered the presence of each comorbidity factor individually 
rather than the number of comorbidities. This resulted in a high-
fidelity MLR model (AUC=0.92), which allowed to identify the 

three most significant factors affecting unfavorable prognosis 
(cerebrovascular disease, elevated CRP and LDH levels).

It has been established that the leading comorbid factor in the 
severe COVID-19 is arterial hypertension, diabetes mellitus, 
cardiovascular pathology, chronic kidney disease and obesity 
[22-25]. According to the results of a meta-analysis by Djorwé 
et al. (2024), which used data from 33 studies involving 85,812 
patients (of which 30,634 subjects with severe COVID-19), 
the leading factors for unfavorable COVID-19 prognosis were 
male gender (OR 1.52; 95% CI 1.34-1.73), older age (OR 
3.06; 95% CI 2.18-4.40), smoking (OR 1.33; 95% CI 1.01-
1.75), obesity (OR 2.11; 95% CI 1.47-3.04), diabetes mellitus 
(OR 1.81; 95% CI: 1.35-2.43), hypertension (OR 2.22; 95% 
CI 1.72-2.87), coronary heart disease (OR 2.17; 95% CI 1.42-
3.31), chronic kidney disease (OR 2.27; 95% CI 1.26-4.06), 
chronic obstructive pulmonary disease (OR 1.95; 95% CI 1.22-
3.09), malignant neoplasms (RR 1.63; 95% CI 1.07-2.49) and 
cerebrovascular disease (OR 2.76; 95% CI 1.63-4.62). These 
data are consistent with the results of the established model 
and confirm the greater effect of cerebrovascular disease 
on unfovarable COVID-19 prognosis compared with other 
comorbidities. Thus, cerebrovascular disease plays an important 
role in exacerbating the severity of COVID-19.
Conclusion.

According to the results of the analysis of clinical, laboratory 
and instrumental parameters in patients with severe COVID-19, 
subjects with a fatal outcome had a lower frequency of positive 
coronavirus vaccination status, dyspnea was more frequently 
observed, blood saturation was lower than in patients with 
a favorable prognosis. In most cases the volume of lung 
tissue lesions with an unfavorable prognosis at the time of 
hospitalization was subtotal (with comparable duration from 
disease onset to hospitalization in patients with favorable and 
unfavorable outcome). In patients with a fatal outcome, invasive 
AVL was used much more often and observation in the ICU 
settings was required. Changes in laboratory parameters against 
the background of therapy in patients with favorable and 
unfavorable outcome of the disease were multidirectional and 
reflected the dynamics of the disease.

According to the developed highly sensitive and highly 
specific MLR model (AUC for ROC-curve equals 0.92), it was 
found that the significant factors influencing the probability 
of fatal outcome in patients with severe COVID-19 are three 
indicators: the presence of cerebrovascular disease and elevated 
CRP and LDH levels.

The high mortality rate (37.5%) is explained by the severity 
of the patients' condition, the presence of multiple comorbid 
diseases and late access to medical care. The study was 
conducted at a hospital that accepts the most severe cases of 
COVID-19. The inclusion and exclusion criteria ensured the 
objectivity of the selection of participants.
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Клинико-лабораторные предикторы неблагоприятного 
исхода с тяжелым течением COVID-19 у пациентов 
с коморбидным фоном в Карагандинской области 
(Республика Казахстан)

Резюме
Цель: анализ клинико-лабораторных и инструментальных 

показателей у пациентов с
коморбидным фоном и тяжелым течением COVID-19.
Материалы и методы: проведен ретроспективный анализ 

клинико-лабораторных
и инструментальных показателей у пациентов с 

лабораторно-подтвержденной формой
COVID-19 тяжелого течения с учетом исхода терапии 

(выздоровление или летальный исход). Для выявления 
факторов, влияющих на летальный исход у пациентов с 
COVID-
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19 тяжелого течения, использовали модель многофакторной 
логистической регрессии.

Результаты: у пациентов с летальным исходом COVID-19 
тяжелого течения частота

вакцинации от коронавируса была ниже, чаще наблюдалась 
одышка, чем у пациентов с

благоприятным прогнозом. Кроме того, сатурация крови 
при госпитализации в случаях

неблагоприятного исхода была ниже, чем при 
благоприятном исходе, а объем поражения легочной 
ткани в большинстве случаев был субтотальным. 
Изменение лабораторных показателей на фоне терапии у 
пациентов с благоприятным и неблагоприятным исходом 
заболевания было разнонаправленным и отражало 
динамику заболевания. В соответствии с разработанной 
высокочувствительной и высокоспецифичной моделью 
многофакторной логистической регрессии значимыми 
факторами, влияющими на вероятность летального 
исхода у пациентов с тяжелым течением COVID-19 
являются три показателя: наличие цереброваскулярных 
заболеваний и повышение уровня С-реактивного белка и 
лактатдегидрогеназы.

Заключение: по результатам комплексного анализа 
клинико-лабораторных и

инструментальных показателей были выявлены ведущие 
предикторы неблагоприятного

исхода при COVID-19 тяжелого течения: 
цереброваскулярные заболевания, повышение

уровней С-реактивного белка и лактатдегидрогеназы.
Ключевые слова: COVID-19, SARS-CoV-2, 

прогнозирование исхода, факторы риска,
коморбидная патология.
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