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Summary

Introduction. The coronavirus disease has reached an alarming epidemic scale with extraordinary
morbidity and mortality rates for the entire world population. The majority of patients with
COVID-19 note damage to the respiratory tract and state a more severe course of the disease with
the development of systemic damage. A more severe course of COVID-19 is associated with the
presence of comorbid diseases.

Aim. To investigate and analyze clinical and laboratory manifestations and to determine the main
comorbidities of patients with COVID-19 infection.

Materials and methods. The research was carried out in accordance with bioethical norms and rules.
179 patients with COVID-19 (the main group) and 42 people of the control group were examined.
Diagnosis and treatment of the COVID-19 coronavirus infection was carried out taking into account
the relevant national recommendations. The average value and standard deviation were statistically
determined. The probability of differences was performed using the Mann-Whitney U-test and the
Wilcoxon W-test of signed ranks. The threshold value of the level of statistical significance of all
calculated features was taken as 0.05 (p=0.05).

Results. A high comorbidity with cardiovascular system pathology was found — 40.2 %, type
2 diabetes — 22.3 %, respiratory system diseases —20.7 %. Disorders of the functional state of the
cardiovascular system were determined: pulse values — 91.01+£13.44, systolic (127.9+15.19) and
diastolic (79.3+11.6) blood pressure. Changes in clinical blood analysis were noted: erythrocytes —
4.38+0.65 x'°12/1, hemoglobin—127.6+21.2 g /1, hematocrit—0.37+0.07, leukocytes —10.7+7, 32 x10°/1,
segmented (65.4+14.8 %) and rod-nuclear (9.03+9.99 %) neutrophils, platelets —226.1+90.6 x109/1,
lymphocytes —20.24+12.43 %, monocytes — 6.60+4.37 % and erythrocyte sedimentation rate (ESR) —
25.4+14.9 mm/h. Significant (almost fourfold) increases in IL-6 levels (24.56+22.9 pg/ml) and blood
glucose concentrations (7.40+3.42 mmol /1) were determined.

Conclusions. A significant comorbidity of COVID-19 was determined and a significant prevalence
of indicators of the functional state of the cardiovascular system and a decrease in the average levels
of the quantitative composition of erythrocytes and indicators of hemoglobin and hematocrit were
established. Significant leukocytosis, neutrophilia, lymphocytosis and monocytosis, significant
excesses of ESR and IL-6 and blood serum glucose were determined, which confirmed the presence
of a significant inflammatory reaction in response to infection with COVID-19.
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INTRODUCTION

It is determined by many researchers that the
coronavirus disease (COVID-19), the first manifestations
of which were recorded at the end of 2019, in a relatively
short period of time has acquired the threatening scale
of an epidemic with extraordinary levels of morbidity
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and mortality (more than 10.0 % [1]) of the entire
world population [2-4]. The World Health Organization
defined this disease as severe acute respiratory syndrome
(SARS), which was caused by the type 2 coronavirus
(SARS-CoV-2) [5]. This disease was the third zoonotic
coronavirus that triggered an epidemic in the last few
years [6]. According to the definitions of scientists, bats
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are considered the primary reservoir of this virus, as it was
established that the viruses isolated from them are highly
related to SARS-CoV-2 [7].

It was determined that this type of coronavirus
primarily affects the epithelium of the respiratory tract [8]
and enters the cells through interaction with the receptors
of angiotensin 2-converting enzyme [9].

It should be noted that the majority of patients with
COVID-19 have lesions of the respiratory tract and state
a more severe course of the disease with the development
of systemic lesions (resistant fever, acute lung injury, acute
respiratory distress syndrome, shock, and multiple organ
failure) [6, 10]. The development of multiple organ failure
develops due to a combination of diffuse intravascular
coagulation and the formation of large vessel thrombosis
[3]. A more severe course of COVID-19 is associated
with the presence of comorbid diseases. The risks of
hospitalization in patients with COVID-19 and bronchial
asthma are 1.5 times higher, with chronic kidney disease
and diabetes — 4 and 3 times, respectively [11]. Scientists
[10] determine that among the risk factors that affect the
deterioration of the course of COVID-19, concomitant
pathology is of primary importance.

High levels of population mortality due to COVID-19
are determined by the pathogenesis of the development
of disorders, the main place of which is occupied by the
inflammatory reaction and subsequent severe multiorgan
damage [1]. Clinically, this manifests itself as SARS, which
is characterized by diffuse damage to the alveoli at the
level of hyaline membranes [12]. The immune response
can be manifested by the development of a cytokine storm
(a significant increase in the levels of interleukin (IL)-6,
IL-17A and tumor necrosis factor-a) [1]. Stimulation of
thrombus formation is significantly enhanced during the
development of inflammation induced by endothelial
dysfunction. This process is accompanied by the
production of IL-6 by the endothelium, which strengthens
its own immune response (up to the development of a state
of hyperstimulation — a cytokine storm [4]).

In addition to an increase in the levels of IL-6 and
IL-17A, these processes are accompanied by an increase
in the levels of IL-1B, interferon-y and macrophage
inflammatory protein, which affects the link of hemostasis
[1] through dysregulation of endothelial integrity and
function and further intensification of von Willebrand
factor production [9] and adhesion molecules (E-selectin,
integrins and type 1 intercellular adhesion molecule
[8]). These pro-inflammatory cytokines determine the
excessive formation of blood clots and hyperactivation
of platelets [1]. As a result, the endothelium performs
a proinflammatory and procoagulant effect and strongly
involves platelets and leukocytes in this process [8].

Some scientists [4] define the complex processes
of inflammation, immune response, and procoagulation
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in COVID-19 as Virchow’s triad (damage to blood
vessels, impaired blood flow, and hypercoagulation).
This triad explains and combines all the processes that
precede thrombus formation in patients with COVID-19
[4]. Pathogenetically, dysregulation of the complement
system is another mechanism for the development of
increased coagulation (which enhances pro-inflammatory
effects and prothrombotic effects: activation of platelets,
endotheliocytes, tissue factors and expression of von
Willebrand factor [9].

Thus, determining the clinical and laboratory
manifestations of COVID-19 and the accompanying
pathology of such patients is a very urgent task of modern
medicine.

AIM

To investigate and analyze clinical and laboratory
manifestations and to determine the main comorbidities
of patients with COVID-19 infection.

MATERIALS AND METHODS

The study was conducted at the department of
infectious and pediatric infectious diseases, parasitology,
Phthisiology and pulmonology of the Kharkiv National
Medical University and on the basis of the communal
non-commercial enterprise (KNE) «Kharkiv Regional
Infectious Hospital» of the Kharkiv City Council (KhCC)
in the period 2020-2023 Laboratory methods of research
were carried out on the basis of the KNE «Kharkiv
Regional Infectious Disease Hospital» and on the basis
of the laboratory complex of the Kharkiv Regional Center
of Blood Service and Medical Laboratory «Analytika».

The conducted research was carried out in
accordance with the existing international and domestic
bioethical norms and rules (Nuremberg Code of Ethical
Principles of Conducting Experiments on Humans,
Declaration of Helsinki, International Guidelines on
the Ethics of Biomedical Research, Council of Europe
Convention on Human Rights and Biomedicine, and
others). All subjects were informed about their voluntary
participation in the study and the confidentiality of the
information received and participated in the study entirely
of their own free will (confirmed by personally signing
the appropriate informed consent). Were examined
179 patients with coronavirus infection COVID-19
(according to ICD XI revision — code RA01.0 «Identified
COVID-19») aged 20-88, who were treated at the KNE
«Kharkiv Regional Infectious Disease Hospital» KhCC in
the period 2020-2021 (main group) and 42 people of the
control group (practically healthy people who are blood
donors, randomized by age and sex).

Among all examined (n=221), the average age was
56.20%15.06 years; there were almost equal numbers of
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men and women (50.23 % and 49.77 %, respectively);
the majority were elderly and senile (50-59 years old —
23.08 %; 60-69 years old — 22.62 % and over 70 years old —
22.17 %) compared to those examined under 40 (16.29 %)
and 40-49 (15.84 %) years old. In the main (n=179)
group, the average age of patients was 58.75+13.82 years;
the majority (53.63 %) were female compared to males
(46.37 %) and belonged to the elderly and senile (50-59
years — 25.70 %; 60-69 years — 24.58 % and over 70 years
old — 25.14 %) compared to persons under 40 (11.17 %)
and 40-49 (13.41 %) years old. Among the individuals of
the control group (n=42), the average age was 45.36+15.31
years; the majority were men (66.67 %) versus women
(33.33 %) and persons under 40 (38.10 %) and 40-49
(26.19 %) as opposed to 50-59 (11.90 %), 60-69 (14.29 %)
and 70 and older (9.52 %) years.

Diagnosis and treatment of the COVID-19
coronavirus infection was carried out taking into account
the relevant national recommendations [13-16].

The statistical calculation of the obtained results
was carried out using the appropriate package of
statistical application programs: Microsoft Excel 365,
Statsoft Statistica 10.0 and IBM SPSS 25.0 for Windows.
The distribution of the obtained quantitative signs was
assessed visually using the graphical method and using the
Kolmogorov-Smirnov and Lilliefors and Shapiro-Wilk
criteria. The evaluation of the obtained data determined
significant differences from the normal nature of the
distribution, therefore, in the future, the methods of non-
parametric statistics were used for calculations.

To characterize the central tendency and variability
of quantitative signs (continuous or interval), the average
value (M) and standard square deviation (SD, o) were
determined. Results were presented as: M+SD.

The probability of differences in the obtained
quantitative values of two unrelated groups was performed
using the Mann-Whitney U-test, and in related groups,
using the Wilcoxon W-test of signed ranks. The obtained
qualitative (binomial, ordinal, nominal, etc.) indicators
were presented in absolute and relative (percentage) values.
The results were presented as: abs. (%). Comparison of
groups by qualitative characteristics was performed by
constructing four-field or arbitrary tables and calculating
the Pearson’s y? conjugation criterion and providing the
appropriate value of the ¥ criterion.

The threshold value of the level of statistical
significance of all calculated features was taken as 0.05
(p=0.05). When conducting multiple comparisons of the
obtained values, Bonferroni correction was used to correct
the confidence level.

The work is a fragment of research work. The
Department of Infectious and Pediatric Infectious
Diseases, Parasitology, Phthisiology and Pulmonology
Kharkiv National Medical University «Aetiopathogenetic,
clinical and immunological features of the course
of current viral and bacterial infectious diseases and
improvement of medical and diagnostic tactics» (state
registration number 0120U002111), deadline: 2020-2024,
project leader — Professor of the Department of Infectious
and Pediatric Infectious Diseases, Parasitology,
Phthisiology and Pulmonology Kharkiv National Medical
University, Doctor of Medical Sciences, professor
Vasily P. Malyi.

RESULTS

First of all, we determined the age characteristics of
patients with the COVID-19 coronavirus infection and
persons of the control group — table 1.

Table 1
Age and anamnestic characteristics of the examined patients of the main group and persons
of the control group (M+SD)
. main grou C01‘1t1‘01 rou

Indicator (n=1g79) P (0= 4g2) P P
Age, years 58,7+13,9 45,4+15,5 <0,001
Pre-hospitalization duration, days 5,68+4,16 — —
Duration of hospitalization, days 18,5+8,83 — —

Notes: Probability of difference between main and control groups.

It was established that patients with a coronavirus
infection probably (p<0.001) had higher age characteristics
(58.7£13.9 years) compared to individuals of the control
group (45.4115.5 years). At the same time, among patients
of the main group, the average length of time before their
hospitalization in the clinic was 5.68+4.16 days, and the
length of hospitalization itself was 18.5+8.83 days — table 1.

In turn, according to the clinical characteristics
of the state of the cardiovascular system (CVS) and the
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respiratory system of the examined persons compared to
the control group, a significant prevalence of indicators
of the functional state of the CVS was probably
established: respectively, pulse values —91.01%+13.44 and
71.1£6.52 beats/min (p<0.001), systolic blood pressure
(SBP) — 127.9+15.19 and 119.9£8.37 mm Hg. Art.
(p=0.001), diastolic blood pressure (DBP, unlikely) —
79.3%+11.6 and 78.7£7.0 mm Hg. Art. (p=0.754), which
determined the degree of response to infection with the
COVID-19 infection — table 2.

Kainiyga Ta mpodirakTiana MmeantiiHa, Ne 4(34) /2024



AOCAIAKEHHA

Table 2
Clinical characteristics of patients in the main group and those in the control group (M+SD)
. main grou control grou
Indicator (n=1g79) P (n= 4g2) P p
Pulse, beats/min 91,01+13,44 71,1£6,52 <0,001
Temperature,’C 37,67£0,85 36,7£0,22 <0,001
SBP, mm Hg Art. 127,9415,19 119,948,37 0,001
DBP, mm Hg Art. 79,3£11,6 78,7£7.,0 0,754
Saturation, % 76,0£11,6 97,9+1,52 <0,001

Notes: Probability of difference between main and control groups.

At the same time, among the patients of the
main group, there was probably (p<0.001) a significant
decrease in the average levels of saturation compared
to the individuals of the control group (76.0+11.6 and
97.9+1.52 %, respectively) and an increase in body
temperature to subfebrile values (respectively 37.67+0.85
and 36.7£0.22°C), which also marked the degree of
response to infection with the COVID-19 virus — table 2.

In addition, we determined the gender characteristics
of the examined patients of the main group and persons
of the control group, as well as medical and anamnestic

characteristics of the course of the disease due to COVID-19.
The study proved that the subjects of the main and control
groups were probably of equal age-sex characteristics, which
indicated the representativeness of the results obtained in
our study in terms of all studied parameters and the ability
of the formed sample to characterize the general population.
Thus, it was established that probably (p=0.018; x*=5.606)
among the patients of the main group, the majority were
women (53.6 %) compared to men (33.3 %), and among the
control group — on the contrary, the majority there were men
(66.7 %) in contrast to women (46.4 %) — table 3.

Table 3

Age-sex and clinical anamnestic characteristics of the examined patients of the main group and persons of
the control group (abs. (%))

. main grou control grou
Indicator (n=1g79) p (n= 4% p p,

Sex female 96 (53,6) 14 (33,3) 0,018

male 83 (46,4) 28 (66,7) 5,606

up to 40 years 20 (11,2) 16 (38,1)

40-49 years 24 (13,4) 11 (26,2) <0.001
Age group 50-59 years 46 (25,7) 5(11,9) 26’786

60-69 years 44 (24,6) 6 (14,3) ’

70 and older years 45 (25,1) 49,5

non-available — 42 (100,0)
The difficulty of the course jzzzriim Soverity Zg 8;:2; — —

easy 26 (14,5) —
Lethality 35 (19,6) — —

accompanying pathology

CVD 72 (40,2) — —
Hypertensive disease (HD) 1(0,6) — —
Heart failure (HF) — — —
Pathology of the respiratory system 37 (20,7) — —
Type 2 diabetes (T2DM) 40 (22,3) — —
Gastrointestinal tract (GT) 18 (10,1) — —
Thrombosis 1 (0,6) — —
Stroke 5(2,8) — —
Infarct 8 (4,5) — —
Neurological pathology 5(2,8) — —
Other diseases 34 (19,0) — —

Notes: Probability of difference between main and control groups.

At the same time, it is probable (p<0.001; x>=26.786)
that among patients with COVID-19, the majority were
older people (50-59 years old — 25.7 %; 60-69 years
old — 24.6 % and 70 years and older — 25.1 %) compared

Kainivyna ta npodiraxrtuana MmeauriiHa, Ne 4(34) /2024

to younger patients (11.2 % under 40 years and 13.4 %
between 40 and 49 years), and in the control group, the
majority were younger (38.1 % under 40 years and 40-49
years old — 26.2 % of people), in contrast to older people
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(50-59 years old — 11.9 %; 60-69 years old — 14.3 % and
70 years and older — 9.5 %) — table 3.

It should be noted that the examined patients of
the main group were characterized mainly by a severe
course of the disease due to COVID-19 (52.0 %) and
had a moderately severe (33.5 %) course in contrast to
a mild one (14.5 %). At the same time, significant levels of
mortality (19.6 %) were determined among the examined
patients of the main group. These features confirmed the
need for hospitalization in severe and moderate course
of this infection and indicated a significant prevalence of
severe forms of the disease — table 3.

In addition, a large percentage of existing concomitant
pathology was determined among the patients of the
main group, which significantly aggravated the course of
the main disease and characterized the presence of most

severe and moderate forms of the disease and high levels
of mortality among such persons. Thus, a high prevalence
of CVD was established — 40.2 %, presence of T2DM —
22.3 %, diseases of the respiratory system — 20.7 %, and
other diseases — 19.0 %. In addition, diseases of the GT
were noted — 10.1 %, heart attacks — 4.5 %, neurological
pathology — 2.8 %, strokes — 2.8 %, thrombosis — 0.6 % and
HD —0.6 % —table. 3.

Next, an analysis of the obtained laboratory-
instrumental characteristics of the patients of the main
group and the individuals of the control group was carried
out.

First of all, we determined the peculiarities of the
response of clinical blood analysis indicators to infection
with COVID-19 at the time of admission to the clinic —
table 4.

Table 4

Characteristics of the clinical blood analysis of the examined patients of the main group and persons of the
control group at the time of admission to the clinic (M+SD)

. main grou control grou
Indicator (n=;°779) p (a= 4%) p P
Erythrocytes, x10'2/1 4,3840,65 4,94+0,52 <0,001
Hemoglobin, g/1 127,64+21,2 136,5+11,8 0,009
Hematocrit 0,37+0,07 0,43+0,03 <0,001
Leukocytes, x10%/1 10,74+7,32 5,9£1,2 <0,001
Segmented nuclear (s/n) neutrophils, % 65,4148 78,5+3,9 <0,001
Rod-nuclear (r/n) neutrophils % 9,03£9,99 7,23%£2.87 0,252
Platelets, x10°/1 226,1£90.,6 270,9£26.5 <0,001
Lymphocytes, % 20,24+12,43 7,90+2.4 <0,001
Monocytes, % 6,60+4,37 5,14£1,9 0,036
Erythrocyte sedimentation rate (ESR), mm/h 25,4+14.,9 2,50+1,44 <0,001

Notes: Probability of difference between main and control groups.

The results showed a decrease in the average levels of the
quantitative composition of erythrocytes (the levels of which
were still within the physiological norm), hemoglobin (lower
limits of reference values were noted), hematocrit (lower
limits of the norm), leukocytosis, significant neutrophilia and
lymphocytosis and monocytosis, and significant excesses of
ESR. These features confirm the presence of a significant
inflammatory response in response to COVID-19 infection
and indicate a likely high discrepancy with the control group,
which was within the normal range (table 4).

Thus, the values of the clinical blood test among
the main group and the control group were as follows:
erythrocytes — 4.3840.65 and 4.94+0.52 x10'2/1 (p<0.001),
hemoglobin — 127.6+21.2 and 136.5+11.8 g/1 (p=0.009),

respectively hematocrit — 0.37+£0.07 and 0.43+0.03
(p<0.001), leukocytes — 10.7£7.32 and 5.9+1.2 x10%/1
(p<0.001), s/n — 65.4+14.8 and 78.5+3.9 % (p<0, 001)
and r/n (not significant) — 9.03+9.99 and 7.23+2.87 %
(p=0.252) neutrophils, platelets — 226.1£90.6 and
270.9426.5 x10°/1 (p<0.001), lymphocytes — 20.24+12.43
and 7.90£2.4 % (p<0.001), monocytes — 6.60+4.37
and 5.14%+1.9 % (p=0.036) and ESR — 25.4+14.9 and
2.50%1.44 mm/h (p<0.001) — table 4.

In turn, the levels of IL-6 in patients with
COVID-19 were expected to be significantly (almost four
times) higher than the reference values and at the time
of admission to the clinic were recorded at the levels of
24.56%22.9 pg/ml — table 5.

Table 5

Characteristics of IL-6 concentration of examined patients of the main group and individuals of the control
group at the time of admission to the clinic (M+SD)

. main group control group
Indicator (n=179) (n=42) p
1L-6, pg/ml 24,56+22.9 — —

Notes: Probability of difference between main and control groups.
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These values are precisely characteristic of patients
infected with COVID-19, as IL-6 is a marker of the
cytokine response and at the same time a marker of
sepsis and an indicator of the threat of a cytokine storm
[6], which often develops in severe forms of infection,
and is clinically marked by a significant increase in the
concentration of IL-6 in the blood plasma of patients with
COVID-19. In the case of a cytokine storm effect, I1L-6
affects the blood clotting process, causing disseminated

intravascular coagulation syndrome and cardiomyopathy
and significant respiratory failure.

In turn, the concentration of glucose in the
blood serum of patients with SARS-CoV-2 infection
was significantly elevated (7.40%£3.42 mmol/1) and
significantly (p<0.001) almost one and a half times higher
than the levels of the control group (4.78%0.65 mmol/l) —
table 6.

Table 6

Characteristics of glucose concentration of examined patients of the main group and persons of the control
group at the time of admission to the clinic (M+SD)

. main group control group
Indicator (n=179) (n=42) P
Blood serum glucose, mmol/1 7,40+3,42 4,7840,65 <0,001

Notes: Probability of difference between main and control groups.

It should be noted that high glucose levels are often
associated with a significantly severe course of COVID-19
(ranging from lung damage to the development of
thrombosis and multiple organ failure), and the significant
excesses among patients in the main group explain their
hospitalization, as its risks increase almost 3-fold in
T2DM and increased glucose levels [11].

DISCUSSION

Our results regarding the significant comorbidity
of patients with COVID-19 and significant disorders of
clinical and laboratory parameters are fully confirmed
by the results of other studies. Thus, in the presence of
concomitant hypertension, the risk of mortality increases
by at least 1.7-3.5 times [1], in the presence of grade I-11
obesity — by 3 times [11]. According to the results of
Pranata R. et al. [17], CVD and cerebrovascular disease
were the leading comorbidity in patients with COVID-19.
Another meta-analysis by Pranata R. et al. [18] showed
the impact of concomitant hypertension on the course
of COVID-19: hypertension was significantly associated
with total negative outcomes of COVID-19: hazard ratio
(HR)=2.11 [95.0 % confidence intervals (CI) 1.85-2.40],
p<0.001. Analysis by COVID-19 outcome groups showed
that HD was significantly (p<0.001) associated with
increased mortality: HR=2.21[95.0 % CI 1.74-2.81]; severe
COVID-19: HR=2.04[95.0 % CI 1.67-2.47], p<0.001;
SARS development: HR=1.64 [95.0 % CI 1.11-2.43],
p<0.001; need for transfer to the intensive care unit:
HR=2.11[95.0 % CI 1.34-3.33], p<0.001; and infection
progression: HR=3.01[95.0 % CI 1.51-5.99], p<0.001 [18].

Zhou Y. et al. [10] showed that in patients with
moderate to moderately severe COVID-19, comorbidities
included obesity (42.0 % [95.0 % CI 34-49]), hypertension
(40.0 % [95.0 % CI]), and T2DM (17.0 % [95.0 % CI 15-20]).

According to the results of Lu G. and Wang J.
[19], in the first week after hospitalization significant
decreases of leukocytes, neutrophils, lymphocytes,
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monocytes, eosinophils, erythrocytes, hemoglobin and
the ratio of neutrophils, lymphocytes, platelets and platelet
Ilymphocyte ratio.

According to Gordienko P. O. and Knyazkova I. I.
[20], significant increases in IL-6 levels in COVID-19
were confirmed, which was associated with the severity
of the disease.

Another study by Zizzo G. et al. [21] found that
IL-6 levels in the blood circulation and bronchoalveolar
lavage fluid in patients with COVID-19 progressively
increase with increasing severity of the disease and
reach maximum values in patients in critical condition.
In mild COVID-19 disease, I1L-6 is released by SARS-
CoV-2-infected respiratory epithelial cells and by
infiltration of CD14+CD16+ monocytes-macrophages
and CD4+ T cells. In addition, the authors note that IL-6
significantly disrupts the regulation of the immune response
in COVID-19, mainly acting in two ways: on the one hand,
it can cause dysfunction of natural killer and cytotoxic
CD8+ T cells, weakening antiviral protection; on the other
hand, it can inhibit the differentiation of regulatory T cells
and cause T helper 17 (TH17)-like polarization of y/3 and
a/p CD4+ T cells, which provokes the development of
uncontrolled hyperinflammation. The authors determine
that in the later stages, these mechanisms cause a condition
similar to macrophage activation syndrome, which is
accompanied by lymphocyte depletion and aberrant
innate immune responses, vascular leakage, coagulopathy,
and multiple organ failure, which was observed in our
patients. In fact, in significantly severe COVID-19 discase,
significantly increased levels of 1L-6 are associated with
higher viral load, lymphopenia, systemic inflammation,
neutrophilia, hypoxemia, and a poor prognosis.

CONCLUSIONS

Thus, the study revealed a significant comorbidity
of COVID-19 with the pathology of the CVS, T2DM,
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respiratory system and other diseases. Significant
predominance of indicators of the functional state of
the CVS and a decrease in the average levels of the
quantitative composition of red blood cells and hemoglobin
and hematocrit were found. Significant leukocytosis,
neutrophilia, lymphocytosis and monocytosis, significant
elevations of ESR and IL-6 and serum glucose were
detected, which confirmed the presence of a significant
inflammatory response in response to COVID-19 infection.

Prospects for further research. For a more objective
assessment of the results, further studies are needed due
to a longer period.
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Pestome

KJIHIKO-JIABOPATOPHI XAPAKTEPUCTUKU XBOPUX I3 KOPOHABIPYCHOIO IH®EKLIIEID COVID-19
TA 1l KOMOPBILHICTb
Karepuna B. lOpko, IHHa B. AHgpycoBuy

XapKiBCbKWiA HALJOHAIbHWIA MESVYHUIA YHIBEPCUTET, M. XapkiB, YkpaiHa

Beryn. KoponasipycHa xBopoba Mae 3arpo3AMBi MacIITaby emiaemil 3 HaA3BUMYAtHUMMM PiBHAMI 3aXBOPIOBa-
HOCTi Ta CMEPTHOCTI yChOTO CBiTOBOTO HaceAeHHs. biablicTs xBopux i3 COVID-19 BiA3Ha4ae ypaskeHH: pecITi-
PaTOPHOrO TPAKTY Ta KOHCTATY€E OiABII BasKKMit IIepebir 3aXBOPIOBAHHS i3 PO3BUTKOM CHCTEMHOTO YpPakeHHSI.
biabmn Baxxxuii iepebir COVID-19 acoriiioBanmii i3 HasIBHICTIO KOMOPOIAHIMX 3aXBOPIOBAHb.

Merta. AocaianTu Ta IpoaHaAi3syBaTi KAIHIKO-AaOOpaTOPHI IPOSIBY Ta BU3HAYNTY OCHOBHI CYIIyTHIi 3aXBOPIO-
BaHH y TaieHTis 3 indexuiero COVID-19.

Marepiaau Ta MeTOAM. AOCAIAKEHHSI BUKOHAHO 3TiAHO 3 6i0eTraHMMY HOpMaMy Ta IipaByuaamu. O6cTesxeHO
179 namientis i3 COVID-19 (ocHoBHa rpy1a) Ta 42 0co6y KOHTPOABHOI IpyIm. AiarHOCTYBaHHSI Ta AiKYBaHHS
KxopoHasipycHoi iHdexI1ii COVID-19 npoBoaAMAOCS 3 ypaXyBaHHSIM BiATIOBIAHMX BIiTUM3HSIHMX PeKOMEHAALII.
CTaTUCTUYHO BU3HAYAAU CEpeAHE 3HAYEHHS Ta CTaHAAPTHE KBaApaTWYHE BIAXMAEHHS. BipoTiaAHICTH BiAMiH-
HOCTeVi ITIPOBOAMAM 3 BuKopuctaHHAM U-tecty Mana-YiThi Ta W-Kputepiro 3HaKoBux panris Biakokcona. I'To-
pOoroBa BeAMdYIHA PiBHS CTATUCTIYHOIL 3HAYYIIOCTI yciX po3paxoBaHmx o03Hak 6yaa npuriaaTa 3a 0,05 (p = 0,05).
PesyapTaTn. KoHcTaToBaHO BMCOKY KOMOpPOiAHiCTBH i3 maroaorieio cepreBo-cyaunHoi cucremn (CCC) —
40,2 %, mykpoBuM AiabetoMm 2-ro tumy — 22,3 %, 3aXBOPIOBAHHIMM AMXaAbHOI cucrtemu — 20,7 %. BusHade-
HO po3raau ¢yHkiionarbHOro crany CCC: myabcosi sHauenss — 91,01 + 13,44, cucroaiunmit (127,9 + 15,19)
Ta Alacroaiunmit (79,3 + 11,6) aprepiaabEmii TmcK. KoHcTaTOBaHO 3MiHM KAIHIYHOTO aHaAi3y KpoOBi: epu-
tpormtyt — 4,38 + 0,65 x1012/A, remoraobin — 127,6 + 21,2 r/a, remarokput — 0,37 = 0,07, Aeiikormru —
10,7 = 7,32 x109/a, cermenTosiaepHi (65,4 + 14,8 %) i1 nmaroukosiaepHi (9,03 £ 9,99 %) Hevitpodiru, TpoMbO-
myty — 226,1 + 90,6 X109/ A, aAimdormn — 20,24 + 12,43 %, moHouMTH — 6,60 *+ 4,37 % Ta MIBUAKICTH OCiAQHHS
epurpouuris (ILIOE) — 25,4 + 14,9 MM /roaA. BusHaveHO 3HauHi (IIPaKTUYHO B YOTUPHU pasy) 30iAbIIIEHHS PiBHIB
IL-6 (24,56 + 22,9 ir/ MA) Ta KOHIIEHTpallii TAI0K03M KpoBi (7,40 + 3,42 MMOAB/ A).

BucHoBku. BusHaueHo suauny xoMopbiaHicts COVID-19 Ta BcTaHOBAEHO 3HA4HI IepeBa’kaHH: IIOKA3HNUKIB
¢dynxiionaspHOTO cTany CCC Ta 3HVDKEHHS CepeAHiX PiBHIB KiABKICHOTO CKAAAy €pUTPOLNUTIB i TOKa3HMKIB
IeMOTAODIHY I reMaTOKpUTY. BusHaueHO 3HaUYHMII AEMIKOIIUTO3, HEMTPOdirb03, AIMEOLINTO3 i MOHOLMTO3,
sHauHi nepesuiienHs nokasaukis IIIOE ta IL-6 i rAI0KO3M cMpOBaTKI KPOBi, 1110 IIATBEPAXKYBAAO HasIBHICTD
3HAYHOI 3aIlaABHOI peaxilii y BialIoBiAb Ha iHdikyBanHs COVID-19.

Katouoei cnosa: COVID-19, KoMOp6iAHICTH, KAIHIKO-AA60OpaTOPHI XapaK TepUCTIKIA
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