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Cases of pneumonia of unknown etiology in the city of Wuhan, Hubei Province (China) were reported to the
WHO on December 31, 2019, and already on January 7, 2020, the Chinese authorities announced the identification
of the pathogen isolated from infected patients. The new coronavirus was initially named 2019 nCoV, and later the
International Committee on Taxonomy of Viruses gave it the name SARS CoV-2, thereby noting the high similarity of
this pathogen with SARS CoV-1. The initial source of infection has not yet been established. This work was devoted
to analyzing the significance of hematological markers for monitoring, assessment and prognosis of patients with
COVID-19. The study aimed to investigate the value of clinical analysis indicators in managing patients with COVID-
19 and establish their prognostic value. Research methods and materials: methods of hematological research, use of
a hematological analyzer, statistical. This study presents a systematic review of complete blood count, including stan-
dard parameters as well as morphological data in 434 consecutive patients with COVID-19. Results and their novelty:
indicators of hematological analysis can be partially applied to monitor the condition of patients with COVID-19. In
particular, it is a complex indicator of a simultaneous increase/decrease in the number of erythrocytes and hemoglo-
bin, a decrease in ESR, leukocytosis (with an increase in segmented nuclear cells) and lymphopenia. However, it must
be taken into account that these indicators have very significant fluctuations, so their analysis should be individual

for each patient and related to other manifestations of the disease.
Key words: COVID-19, age groups, hematological markers, erythrocytes, hemoglobin, ESR, leukocytosis, lympho-
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Connection of the publication with planned re-
search works.

This work is a fragment of the SRW “Modern strate-
gies for determining the health status of the population
according to the most common diseases, their treat-
ment, prevention and rehabilitation measures”, state
registration number 0122U001470.

Introduction.

Coronavirus disease is an infectious disease with
an airborne mechanism of transmission through large-
dispersed aerosols, which has shown the ability for dan-
gerous epidemic spread and is characterized by damage
to the respiratory system, in severe cases — the devel-
opment of pneumonia, accompanied by severe acute
respiratory failure (ARF) and acute respiratory distress
syndrome (ARDS).

By mid-May 2020, starting from the date of the first
recorded case in December 2019, more than 4.5 million
confirmed cases of infection and more than 300,000
deaths had already been registered [1].

One of the most common complications of corona-
virus disease is pneumonia, but SARS-CoV-2 also affects
the myocardium, brain, kidneys, liver, etc. [2].

The causative agent of COVID-19 is the third coro-
navirus that has entered the human population in the
last 20 years, probably from an animal source, although
there are some doubts about its zoonotic origin. In total,
it became the seventh known coronavirus and had ge-
nomic sequences up to 96% identical to beta-coronavi-
rus RaTG13 of the bat species Rhinolophus affinis.

The virus constantly mutates, but the rate and num-
ber of mutations is inferior to, for example, the flu virus.
As a result of these mutations, new variants of the virus
arise, including those that evade the immune response.

Epidemiological and virological studies show that
the transmission of infection occurs mainly from patient
to patient with a clinically pronounced disease to other
people through close contact by airborne droplets, di-

rect contact with an infected person, or contact with
contaminated products and surfaces. Clinical and viro-
logical studies, during which repeated collection of bio-
logical samples from patients with confirmed infection
was carried out, show that the release of SARS-CoV-2
occurs most intensively from the upper respiratory tract
(nose, throat) in the early stages of the disease during
the first 3 days from the moment of appearance symp-
toms [3].

While the majority of patients with COVID-19 have
mild (40%) or moderate disease, approximately 15%
develop severe disease requiring oxygen support, and
5% have an extremely severe course with complications
such as respiratory failure, acute respiratory distress
syndrome, sepsis and septic shock, thromboembolism
and/or multiple organ failure, including acute kidney
and heart failure.

Damage to the lungs determines the severe course
and mortality of patients. The severity of lung damage
correlates with a significant level of infiltration by neu-
trophils and macrophages and a high level of these cells
in the peripheral blood. Neutrophils are the main source
of chemokines and cytokines, they are recruited to the
lungs by cytokines, activated and release toxic media-
tors, accompanied by the formation of free radicals.
Free radicals, in turn, suppress endogenous antioxi-
dants, which in turn leads to oxidative damage to lung
tissue cells [4].

The blood system plays a leading role in ensuring
the vital activity of the human body, this role is deter-
mined by its function not only in the transport of nutri-
ents and oxygen — the main sources of energy for cells
and tissues, but also non-specific factors (lysozyme,
interferons, components of the complement system,
monocytes/macrophages, leukocytes, NK cells and oth-
ers) and specific (immunoglobulins of all classes, T- and
B-lymphocytes, etc.) immune anti-infective protection.
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Hematologic parameters such as white blood cells
(WBC) and their subpopulations, red blood cell distribu-
tion width, platelet count, mean platelet volume, and
derived markers such as neutrophil ratio (NLR), platelet-
to-lymphocyte ratio (PLR), and lymphocyte-to-mono-
cyte ratio are established biomarkers of inflammatory
processes, which indicate the presence of SARS-CoV-2
with different prognostic value. However, changes in
the general blood count (GBC) against the background
of COVID-19 can have a reactive nature, the nature of a
systemic response, or even reflect the toxic effect of this
infection on bone marrow hematopoiesis.

The different role of neutrophils, lymphocytes and
monocytes during the immune response is explained.
Neutrophils are considered one of the most important
immune cells in protecting the respiratory epithelium
against SARS-CoV-2 infection by local stimulation of
interleukin-1B (IL-1B) production, IL-6, TNF-a and re-
active oxygen species. But the hyperactivation and re-
cruitment of neutrophils increase the inflammatory
response and damage the epithelial tissue, leading to
the disease’s progression. On the contrary, lymphocytes
are leukocytes responsible for maintaining a state of
immune tolerance to self-antigens, activating patho-
gen-specific adaptive immunity and, last but not least,
stimulating the immunomodulating effect. Lymphocytes
(T- and B-cells) can control mechanisms of immunomod-
ulating action with the help of the production of inter-
leukin-10 and transforming growth factor — 1 (TGF-B1).
In parallel, monocytes are circulating leukocytes that in
humans, can be sorted into three subpopulations based
on cell surface expression of CD-14 and CD-16 cluster
of differentiation. In addition, they can differentiate
into alternatively activated macrophages and prevent
inflammatory responses by promoting tissue repair
through the production of IL-10 and TGF-B1, which may
also play a key role in regulating the hyperactivation of
the inflammatory response [5].

The aim of the study.

To investigate the significance of clinical analysis in-
dicators in the management of patients with COVID-19
and establish their prognostic value.

In accordance with the purpose of the work, the fol-
lowing tasks were set:

- establish a list of clinical analysis markers that will
allow effective monitoring of the condition of patients
with COVID-19;

- to determine the prognostic significance of clinical
trial markers for COVID-19.

Object and research methods.

The research was carried out based on the medical
laboratory of the Municipal non-profit enterprise “Pav-
lograd Intensive Care Hospital” of the Pavlograd City
Council (Pavlograd).

The object of the study is the significance of markers
of general clinical analysis in COVID-19.

The subject of the study is the results of clinical
blood analysis of patients with confirmed COVID-19.

Statistical processing of the results was carried out
using MS Excel software tools.

Studies of hematological parameters of 434 patients
with laboratory-confirmed COVID-19 were conducted.
Of them, 174 patients were men, and 260 were women.

All studies in our work were conducted in accor-
dance with the norms of medical ethics: the results of

a general clinical blood test were analyzed regardless
of the patients’ personalities. The personal data of the
examinees was not disclosed. All patients gave their in-
formed consent to the research.

Studies of hematological indicators were carried
out on an automatic hematological analyzer MicroCC-
20Plus (HTI, USA).

The device has options: WBC, LYM#, MON#, GRA#,
LYM%, MON%, GRA%, RBC, HGB, MCHC, MCH, MCV,
RDW-CV, RDW,-SD, HCT, PLT, MPV, PDW, PCT, P-LCR and
histograms for WBC, RBC and PLT, which cover all indi-
cators measured during general clinical blood analysis.
Capillary and venous blood taken from patients on an
empty stomach were used to perform the analytical
procedure. A test tube with K2(3)EDTA anticoagulant
was used (purple or mauve cap) for 250 pL or 500 pL
capillary blood and 2.0 mL or 3.0 mL venous blood.

Research results and their discussion.

During 2021-2022 434 people were hospitalized
due to COVID-19, of which 174 were men and 260 were
women (fig. 1).

Analysis of the incidence of COVID-19 by gender
showed that women predominated among the sick.
Thus, their share was 59.9% (260 cases) against 40.1%
(174 cases) of men. Such a distribution can be consid-
ered not entirely typical because gender differences
are not indicated for COVID-19. In most works, on the
contrary, it is noted that the shares of infected men and
women are primarily equal [6, 7]. Still, there are also
studies in which it is noted that the share women are
slightly higher [8], but such works are few. In them, as
arule, there is a reference to the fact that women have
a more significant social responsibility and more often
undergo a test for COVID-19. In contrast, men do not
do this, although precisely severe and fatal cases occur
more frequently among them. The ratio changes only in
older age groups, particularly over 65, where the share
of women is less than 40% [9].

Regarding the age distribution, we have the follow-
ing picture (fig. 2).

As can be seen in figure 2, the predominant risk
group both among men and among women were per-
sons older than 46 years, with the peak falling on the
age groups of 56-75 years, the total share of which in the
group of men was 54.0%, and among women — 59.6%.
Presumably, this may be because, at this age, many
people still work and have more chances of infection,

40,1%

59,9%

OMen BEWomen

Figure 1 — Gender distribution of patients with COVID-19.
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From the data presented in
table 1, it can be seen that the in-
dicators of the number of eryth-
rocytes and the color indicator
are not effective markers that
could be used for the manage-
ment of patients with COVID-19
because there are no statistically
significant differences between
the values in the groups of the
examined and the indicators of
the laboratory reference values.
A slight increase was observed

66-75 Older than 75

Figure 2 — Age characteristics of the frequency of detection of the incidence of COVID-19

among the population of Pavlograd.

for example, when using public transport, and due to a
gradual decrease in immune reactivity, they are more
prone to the disease [10]. Such a distribution agrees
well with known data from different countries, where
infected persons over 50 are also mainly hospitalized
[11], and with a severe course of the disease, especially
persons over 65 years of age [12].

Table 1 — Erythrocytes and color index in patients of different
ages and sexes with confirmed COVID-19

in the groups of men 18-25 years
of age and women in the groups
46-55 and over 75, but these
changes were unreliable compared to the norm.

Hemoglobin and hematocrit indicators are also as-
sociated with erythrocyte markers (table 2).

The haemoglobin level significantly differed from the
reference values of the indicator only in the groups of
men, which indicates a more critical nature of the de-
velopment of COVID-19 in them because the
guantitative growth of hemoglobin indicates
a significant lack of tissue blood supply. It also

Number olgerythrocytes alls tdiaiia (G correlates wit.h an increase in the number of

Age groups (10*cells/I) erythrocytes in the same age groups of men,
(year range) Men Women Men | Women namely 18-25, 36-45 and 66-75 years. When a
(norm 4,0-5,1) | (norm 3,7-4,7) (norm 0,85-1,00) decrease in these indicators is combined, the

18-25 5,15+0,14 4,220,32 0,89+0,04 | 0,81%0,09 | prognosis for the patient is considered unfa-
26-35 4,47+0,95 4,22+0,35 0,88+0,04 0,91+0,06 | vorable, because the body cannot eliminate
36-45 4,87+0,25 4,68+0,45 0,90+0,04 | 0,87+0,07 | the problem of lack of oxygen supply [13]. If
46-55 4,58+0,95 4,77+0,48 0,88+0,08 | 0,84%0,08 | we analyze the primary and not the averaged
56-65 4,760,91 4,52+0,67 0,88+0,08 0,87+0,07 | data, then in the groups of men, there were
66-75 4,92+0,75 4,38+0,80 0,87+0,07 0,88+0,08 | individuals with indicators corresponding to
Older than 75 4,34+1,05 4,7610,63 0,91+0,07 0,860,05 | the reference values, which was an excellent

Notes: * — P<0.05 compared to the control.

As part of hematological studies, the following blood
parameters were studied: hemoglobin, erythrocytes,
color index, hematocrit, erythrocyte sedimentation rate
(ESR), leukocytes, lymphocytes, platelets (in individual
patients), neutrophils and their types, basophils and eo-
sinophils.

One of the main indicators of the patient’s condition
are erythrocytes and their related markers. These are
non-specific markers, but they are mandatory to study.
We determined these indicators in different age groups
of men and women (table 1).

prognostic marker for recovery, and individu-

als with a significant excess of these indica-
tors, which can be considered a more positive prog-
nostic marker, although it was correlated with a more
severe condition of patients. In the groups, there were
also the most severe patients whose hemoglobin level
was lower than the reference intervals: this can be con-
sidered an extremely negative prognostic marker due
to the unsatisfactory state of providing the body with
oxygen, which agrees with some data [14, 15]. In our
studies, such patients occurred in individual cases in all
groups but somewhat more often in the groups of men

Table 2 — Hemoglobin and hematocrit in patients
of different ages and sexes with confirmed COVID-19

Notes: * — P<0.05 compared to the control, ** —there are cases of significant deviation

from the norm in the group.

26-35, 46-65 and older than 75 years. Among
women’s groups, such a trend is noted in the
youngest group — persons aged 18-25. In gen-

Hemoglobin (g/1) Hematocrit (%) eral, analyzing these indicators, we can con-
Age groups clude about the possibility of recommending
(year range) Men Women Men Women )

(norm 130-160)| (norm 120-140) | (norm 40-48) | (norm 36-42) | such a complex as a simultaneous decrease/

18-25 153,0046,63* | 114,00£11,00 | 44,9+2,46 |33,10+2,51**| increase in the number of erythrocytes and

26-35 131,00£27,80 | 131,78+15,96 | 34,3+14,6** | 36,21¢3,38 | hemoglobin for monitoring the severity of
36-45 147,50£8,42* | 136,68+15,90 | 44,18+1,99 | 41,47+4,67 | the condition of patients with COVID-19.

46-55 133,23+22,38 | 134,21+10,39 | 39,85:7,44 | 40,6043,44 With regard to the hematocrit index, it

56-65 139,30£22,03 | 131,04+19,64 | 41,79+7,34 | 38,97+5,79 | can be noted that for most groups of exam-

66-75 143,50+19,09*| 127,72419,39 | 43,1216,45 | 37,96:6,34 | inees, it had values that fit into the range of

Older than 75 | 131,9628,03 | 136,53:15,05 | 38,7418,86** | 41,385,383 | reference values, but it should be noted that

in each group, there were examinees who
had an underestimation of this index, which

122

ISSN 2077-4214. Bichuk npo6nem 6ionorii i meguumnn — 2023 - Bun. 1(168) / Bulletin of problems in biology and medicine - 2023 - Issue 1 (168)



KNIHIYHA TA EKCMEPUMEHTA/IbHA MEAULMHA / CLINICAL AND EXPERIMENTAL MEDICINE

indicates mainly a significant decrease in the number of
erythrocytes and is a bad prognostic marker.

The next indicator related to erythrocytes is the
erythrocyte sedimentation rate (ESR) (table 3).

When studying such an indicator as ESR, it was es-
tablished that reliable deviations from the reference
gauge values occurred in the absolute majority of pa-
tients: only in the group of men aged 26-35 were their
more cases of compliance with the reference values, but
that group was too small (n=9) to conclude. This indica-
tor is most critical in older age groups, namely in people
over 55, who are considered the main risk groups for
COVID-19 [16]. Therefore, such a marker as ESR can be
used to monitor the patient and assess the severity of
the condition. This is confirmed in a number of publica-
tions [17, 18].

In addition to the markers mentioned above, as part
of the general clinical analysis, the profile of leukocytes
was also determined at the level of differentiation of
such populations as neutrophils, eosinophils, and baso-
phils, and the content of lymphocytes and monocytes
was determined (tables 4 and 5 with data for men and
women, respectively).

Analyzing the data on leukocytes and their popu-
lations in men, it can be concluded that in most age
groups, there was an increase in their number above
the reference values or at least approaching the upper
limit. This indicates the activation of the immune system
and the body’s response to the virus,
but there were significant differences

Table 3 — Erythrocyte sedimentation rate in patients
of different ages and sexes with confirmed
COVID-19: frequency of cases of compliance with
the reference value and deviation from it

Frequency of detection of cases, %
Men Women
Age groups
(ygargrangpe) (norm 1-10) (norm 2-15)
Above Above
Norm Norm
the norm the norm
18-25 40,0 60,0 25,0 75,0
26-35 55,5 45,5 44,4 56,6
36-45 33,3 66,7 42,1 57,9
46-55 20,0 80,0 3,5 96,5
56-65 9,1 90,9 18,7 81,3
66-75 18,0 82,0 15,6 84,4
Older than 75 12,0 88,0 22,2 77,8

patients had a very significant scatter, which makes it
impossible to conclude about the significance of the in-
dicator for the general monitoring of patients.

Also, the analysis of the obtained results indicates
the formation of lymphopenia in most patients (espe-
cially in older age groups) and monocytopenia in some
patients. In the reviewed sources, the tendency to insuf-
ficiency of lymphocytes in COVID-19 is indicated more
often [22, 23], and monocytopenia is somewhat less
common, but it can also be considered a marker of a
negative prognosis in patients aged 56 years and older.

Table 4 — The content of leukocytes in the blood of male patients

with confirmed COVID-19

between individual indicators in all

groups. Similar trends were observed = Neutrophils, % - . P
in different age groups of women, but :{’q? . R a5 i:." g% :J§
here most groups tended to approach Age groups g; °\i: o g‘; %_z gﬂ ‘52
the upper limit of the reference inter- | (vearrange) | & 5 S ‘g“g 25| 25| SE 2 s
vals, although some individual indica- == &0 5 g=| 8=| E2 | 3=
tors significantly exceeded them. 2 = S < -

When averaging the indicator [1g ;5 5,32+1,27|2,40+1,85|59,20+12,90 | 2,00x | 3,33x | 28,40* | 6,60"
across different age groups, changes in ¢ 35 10,89*x | 2,67x | 61,2¢13,6 | 1,00x | 1,67x | 27,1 | 6,89x
the leukocyte group most often affect- 3575 8,50+3,28] 4,83x |69,67+12,66| 1,00° | 1,00° | 17,83x | 6,33x
ed segmented cells (neutrophils), the I)c7oc 10,87*x | 4,60x | 69,63£9,42 | 1,89 | 0,34x | 17,0x |5,80£2,07
?ﬁ?:s;e‘if”‘:q ?chftfenf‘:‘::niz \a/;’lzreosag: 56-65 9,43x | 3,37x | 71,45:9,92 | 0,81x | 0,32x |16,20*x| 6,48x

; 66-75 9,90x | 3,5x |74,06+11,53|2,94x | 0,18 |14,27*x| 5,76x
exceeded them. The latter mainly oc-
curred in the oldest age groups — pa- Older than 75| 10,15x 3,40x |71,08+13,31| 0,28x 0 15,0x 7,28x%

tients over 66. The same groups had
the most significant number of individ-
uals with individual indicators higher
than the reference indicators, and this

Notes: * — P<0.05 compared to the control, x — in the group there are cases of significant
dispersion of indicator values, °® — found in only 1-3 patients from the group.

Table 5 — The content of leukocytes in the blood of female patients

with confirmed COVID-19

was a more common phenomenon in = e ey .
the groups of women. On the contrary, =) = - o\;? R o ig Rz
Ieukop_enlg was detgrmlr)ed acco.rdlng Age groups s <F SR T |2 & %2 g;
to the indicators for individual patients, W ) | e o 2Q 9E |2E| 2% S E
but this occurred much less often. Ana- g2 | g g T z2 | 22| g8 5o
lyzing the available sources, it was pos- § = o 2 8 @ 5= ==
sible to find information that leukocy- A
tosis indeed occurs in the vast majority 18-25 10,63*X 4x 66,5014,97 1,25*>< 0 21,00x 6,5+1,5
of cases with COVID-19 [19, 20], but at [26-35 7,38x | 2,11x |61,67+11,16| 2,44x |0,22x| 26,78x 6,89x
the same time, patients with leukope- |36-45 7,28x | 3,32x |69,74+12,31| 0,68*x |0,11°| 19,68x 6,11x
nia also occur [21]. 46-55 8,59x | 2,8x |66,14%9,53 | 0,71*x [0,07°| 21,21x |6,39+2,23
The response also took place for |56-65 8,32x | 3,44x |71,18+11,54| 0,45*x |0,23x| 17,63x |6,07+2,73
eosinophils, which were not detected |66-75 8,48x | 3,57x | 74,43+9,85| 0,19*x [0,06°| 15,23*x |5,36%2,50
in more than 40% of the examined, |Olderthan 75| 13,74*x | 3,76x |80,27+8,42*| 0,16*x | 0 | 10,16%x |5,18+2,45

which agrees with [19], but, again, in
all groups, the individual indicators of

Notes: * — P<0.05 compared to the control, x — in the group there are cases of significant
dispersion of indicator values, © — found in only 1-3 patients from the group.
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The most pronounced changes in all parameters
of cells of the leukocyte formula concerned older age
groups — 46+, although it is usually considered that the
main risk group is people older than 55 years [24].

Conclusions.

1. Most patients with COVID-19 in Pavlograd in 2022
are women — 59.9% (260 cases).

2. According to the age criterion, the main risk group
is people older than 46 years, mainly the 56-75-year-old
category, whose total share in the group of men was
54.0%, and among women — 59.6%.

3. Among erythrocyte indicators, a simultaneous de-
crease in the number of erythrocytes and hemoglobin
can be considered a bad prognostic marker, and a simul-
taneous increase in these indicators is a good prognos-

tic marker for recovery but, at the same time, indicates
the severity of the patient’s condition. Also, the severity
of the condition can be determined by the decrease in
the erythrocyte sedimentation rate: the lower it is, the
more severe the condition and the worse the prognosis.

4. Leukocytosis, which is accompanied by an in-
crease in the number of segmented neutrophil cells and
lymphopenia, is significant for monitoring the condition
of patients.

Prospects for further research.

Prospects for further research are conducting bio-
chemical and immunological studies with subsequent
statistical processing, analysis and formation of conclu-
sions in patients with coronavirus disease in the West-
ern Donbas region and Pavlograd.
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Mpo sunadKku nHesmoHii He3’scosaHoi emionoeii 8 micmi YxaHs, nposiHyia Xybel (Kumatli) 6yno nosidomaeHo
BOO3 31 epydHs 2019 p., a exe 7 ciyHA 2020 p. Kumalicbka 8a1a0a nogidomusna rnpo ideHmugikauito 36yOHUKa,
sudineHo20 8i0 iHgiKosaHuUX nauyieHmis. Hosuli KopoHasipyc cnoyamky ompumas Hazsy 2019 nCoV, a 32000m
MixcHapoOHuli kKomimem 3 makxkcoHomii gipycie das liomy Hasey SARS CoV-2 mum camum 3a3HAYaOYU BUCOKY
cxoxcicms ybo2o 36yOHuUKa i3 SARS CoV-1. loyamkose Oxcepesno iHpekyii doci He scmaHoeneHe. [aHa poboma
byna npuceayeHa aHAANI3y 3HAYYWOCMIi 2eMamosno2iYHuUX Mapkepie 078 MOHIMOPUHY, OUIHKU ma rpo2HO3y
xgopux Ha COVID-19. Memoto 0ocnioreHHA 6yno 00caidumu 3Ha4eHHA NOKA3HUKI8 K/iHIYHO20 aHAni3y 8 8e0eHHI
nayieHmie i3 COVID-19 ma ecmaHosumu ix npozHocmu4He 3Ha4yeHHA. Memodu ma mamepianu 00CniOMeHHA:
mMemoou 2emMamosno2iYHo20 00CiOHeHHA, BUKOPUCMAHHA 2eMamoso2iYHo20 aHasMi3amopa, cmamucmud4Hi.
Lle docnidxceHHA npedcmasnse cucmemamuyHuUll aHAsI3 3020/16HO20 GHAsI3Y KPOBi, 8KAYAOYU CMAHOAPMHI
napamempu, a maxkox mopgosnoziyHi 0aHi y 434 nocnidosHux nayieHmis i3 COVID-19. Pezynemamu ma ix HO8U3HQ:
MOKA3HUKU 2eMAMOos102i4H020 aHA1I3Y YACMKO80 MOXyms bymu 3acmoco8aHi 018 MOHIMOpPUH2Y CMAaHy rnayieHmis
3 COVID-19. 30Kkpema, ye KoOMMAeKcHUl MOKA3HUK 0OHOYACHO20 3POCMAHHS/3HUMCEHHSA KiflbKocmi epumpoyumie
ma 2emoenobiHy, 3HuxeHHs LLUOE, nelikoyumo3s (3 HapPOCMAHHAM Cce2MeHmMOA0EePHUX KAIMUH) ma aimgoneHis.
O0Hak, 0608°A3K080 C1i0 38aXaMU HO Me, WO Ui MOKA3HUKU Maromb OYIHe 3HAYHI KOMUBAHHA, MOMY iX aHAsi3 Mae

b6ymu iHOUBIOyanbHUM 019 KOHHO20 NAuieEHMa ma rnoe’A3aHUM 3 iHWUMU MpoAsamu xeopobu.
Knwuoei cnoea: COVID-19, sikosi epynu, eemamosoziyHi mapKkepu, epumpouyumu, 2emoenobiH, LLIOE,

nelikoyumos, nimgoneHis.

38’A30K ny6niKauii 3 N1aHOBMMMU HAayKOBO-A40CAIA-
HUMU poboTamu.

[JaHa pobota € pparmeHTom HAP «CyyacHi cTpaterii
BM3HAYEHHA CTaHy 340P0B’A HAaCe/NIeHHA 3a Hannowmpe-
HILLMMM 3aXBOPHOBAHHAMM, iX NiKYBAHHA, NpeBeHLii Ta
peabiniTayinHMX 3axoA4iB», HOMep Aep’KaBHOI peecTpa-
uii 0122U001470.

Bcryn.

KopoHaBipycHa xBopoba (aHrn. COVID-19 -
Coronavirus disease 2019) — iHbeKLjiiHe 3axBOPIOBaHHA
3 NOBITPAHO-KPaNeNbHNUM MEXaHi3MOM nepegadi yepes
BE/IMKOAMCNEPCHI aepo30i, AKi BUABWUIO 34aTHICTb A0
Hebe3neyHoro enigemiyHoro MoWwMPEeHHs M XapakTe-
PU3YIOTbCA YPAXKEHHAM AUXANbHOI CUCTEMMU, Y TAMKKMUX
BMMaZKax — PO3BUTKOM MHEBMOHIi, WO CYNnpOBOAXY-
€TbCA BUPAXKEHO FOCTPOID AMXAZIbHOK HEAOCTaTHICTIO
(FAH) Ta rocTpum pecnipaTopHUM AUCTPEC-CUHAPOMOM
(rpAOC).

[Jo cepeanHu TpasHA 2020 poKy, NOYMHAIOYM 3 AaTH
nepworo 3a¢ikcoBaHoro Bunaaky y rpygHi 2019 poky,

BKe B6y/10 3apeecTpoBaHo NoHaz 4,5 minbiioHa niaTeep-
OXKEeHUX BUNaaKiB 3aparkeHHs i 6inbwe 300 TMcaY cmep-
Ten [1].

OfHMM 3 HalMNOWMpPEeHIWnX YCKAagHEHb KOPOHaBi-
pycHoi xBopobu € NnHeBMOHiIfA, ogHak SARS CoV-2 ypa-
YA€ TAKOX MiOKapa, rO/I0BHUN MO30K, HUPKMU, MeYiHKy
Touwo [2].

36yaHuk COVID-19 — ue TpeTihi KOPOHaBIpPyC, AKNIA
3a OCTaHHI 20 poKiB NPUIALWOB Yy NtOACbKY nonynaauito,
MMOBIpHO, i3 TBAPUHHOIO AKepena, Xo4a BiAHOCHO Moro
300HO3HOTO MOXOAMEHHA € NEBHi CYMHiBW. 3aranom BiH
CTaB CbOMUM cepes, BigOMMX KOPOHABIpYCiB i Ma€E re-
HOMHI nocnifoBHOCTI, 40 96% ifeHTMYHI 6eTa-KopoHa-
Bipycy RaTG13 kaxaHiB Buay Rhinolophus affinis.

Bipyc nocTiiHO MyTye, ane 3a WBMAKICTIO Ta KinbKic-
TIO MyTaLill NOCTYNAETbCA, HAMPUKAag, Bipycy rpuny.
BHacnigoK uMx MyTaLii BUHMKAOTb HOBI BapiaHTyK Bipy-
Cy, Y TOMY YNCAIi TaKi, LLO YHMKAIOTb IMYHHOT BiANOBIA,.

Enigemionoriyni i BipyconorivyHi gocniayKeHHs noka-
3yl0Tb, WO Nepeaava iHbeKuii BiabyBaETbCA rONOBHUM
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YMHOM BifZ NaALiEHTA A0 NAUJEHTA 3 KAIHIYHO BUpaxe-
HUM 3aXBOPIOBAHHAM [0 iHWWX ntogel npu 6ansbkomy
KOHTAKTI NOBITPAHO-KpanesbHUM LWAAXOM, Npu 6e3no-
cepeiHbOMY KOHTaKTi 3 iHpiKoBaHMM abo NpU KOHTaKTI
i3 3apa*KeHMMN NPOAYKTaMM i NOBEPXHAMM. KNiHiYHI Ta
BipYCONOriYHI AOCNIAKEHHA, B XOA4i AKMX NPOBOAMBCA
HeoAHOopa30Buit 3abip BionoriyuHnx 3pasKis Big NaLieH-
TiB 3 MiATBEPAKEHO iHOEKLiE, NOKasyTb, WO BU-
AineHHa SARS-CoV-2 BigbyBaeTbcA HaMiHTEHCMBHIWe 3
BEPXHIX AMXaNbHUX WAAXIB (Hic, rOpa0) Ha paHHiX cTagi-
AX 3aXBOPIOBAHHA NPOTArOM Nepwnx 3 AHIB 3 MOMEHTY
noAsu cumnTomis [3].

Y 1ol vac, AK y b6inblocTi nayjeHTis, 3 COVID-19 xBo-
poba nporTikae B nerkin popmi (40%), abo y nomipHil,
npnbansHo y 15% po3BMBAETHCA TAXKKE 3aXBOPIOBAHHA,
AKe noTpebye KMCHeBOI NIATPUMKM, a Y 5% cnocTepira-
€TbCA BKPAW TAXKMI Nepebir 3 TaKUMM YCKNAAHEHHAMM,
AK OMXaNbHA HeAOCTATHICTb, FOCTPUI pecnipaTopHUiA
OUCTPEeCc-CMHAPOM, CEMNCUC Ta CENTUYHWUIA LLOK, TPOMbO-
embonisa Ta/abo noniopraHHa HeOCTaTHICTb, BK/KOYat0-
YM rocTpe ypaxKeHHA HUPOK Ta cepus.

YparkeHHs fiereHb OOYMOBAIOE TSXKMA nepebir i
NeTanbHICTb NaLENTIB. TAXKKICTb MNOLWKOAKEHHA NereHb
KOPEJOE 3i 3HaYHUM piBHEM iX iHinbTpayii HenTpodi-
NlaMmu i Mmakpodaramm Ta BUCOKMM pPiBHEM BMICTy LUX
KNITUH Yy nepudepuyHin Kposi. HeliTpodinm e ocHoBHMM
OXKepenom XeMOKiHIB i LLMTOKIHIB, BOHN pPeKpyTyloTbCA
B NlereHi UMTOKIHAMM, aKTUBYHOTbCA 11 BUBINIbHAKOTbL TOK-
CMYHi MeziaTopu, WO CYNpPOBOAKYETbCA YTBOPEHHAM
Bi/IbHUX pagmKanis. BinbHi pagnKkanu B CBOK Yepry npu-
FHiYYOTb €HA0reHHI AaHTUOKCUMOAHTM, WO Y CBOO Yepry,
NPU3BOAMUTL 4,0 OKUCNHOBAIbHOIO MNOLIKOAMKEHHA KNITUH
NiereHeBoi TKAaHUHK [4].

MpoBigHy ponb y 3abe3neyeHHi KUTTERIANBHOCTI
OpraHiamy NOANHM Bifirpae cuctema Kposi, UA ponb BU-
3HAYa€eTbCA Tl PYHKLUIED He TiNbKM TPAHCNOPTY MOXMB-
HUX PEYOBWH i KUCHIO — OCHOBHUX [XKepen eHeprii ana
KNITUH | TKAHMH, a TaKoX dakTopiB HecneuudiyHoro (ni-
30UMMy, iHTepdEPOHIB, KOMMOHEHTIB CUCTEM KOMME-
MeHTY, MoHoUMTIB/Makpodaris, neikouuTis, NK-KAiTUH
Ta iHWwX) i cneumndivHoro (imyHornobyniHie BCix Knacis,
T- i B-nimdpouuTis Ta iH.) iMyHHOro NPoTUIHPEKLiNHOrO
3aXMCTY.

Taki remaTonoriyHi napametpu, ak nerikoumTtn (WBC)
Ta ix cybnonynAauji, WMpUHa PO3NOAINY epUTPOLMTIB,
KiNbKicTb TpombouuTie, cepegHin o6’em TpombouunTis
Ta NOXiAHI MapKepw, TaKi AK cniBBiAHOWEHHA HeUTPOdi-
niB (NLR), cniBBigHOWEHHS TpOoMbouumTiB A0 NiMmpouuTis
(PLR) Ta cniBBigHOWEHHA NiMOUUTIB 4O MOHOUMUTIB €
BCTAHOBMEHUMM BioMapKepamu 3ananbHUX NPOLLECIB,
AKi 3 Pi3HOK NPOrHOCTUYHOO LiHHICTIO BKA3yloTb Ha Ha-
ABHICTb SARS-CoV-2. OgHaK 3miHM B 3aranbHOMY aHanisi
KpoBi (3AK) Ha ¢oHi COVID-19 MOKyTb MaTU K peak-
TMBHUIN XapaKTep, XapaKTep cucTeMHoi Bianosigi abo
HaBiTb Bia06parkae TOKCUYHUIA BNINB AaHOI iHdeKL|i Ha
KICTKOBO-MO3KOBE KPOBOTBOPEHHSA.

MoAcHEeTbCA pisHa ponb HelTpodinis, nimdoumnTis
i MoHoUMTIB Mig 4ac iMmyHHOI Bignosigi. Helitpodinm
BBAYKAlOTbCA OAHWMM 3 HAWBAXKAMBILIUX IMYHHUX KAi-
TUH Y 3aXUCTi eniTenito ANXanbHUX WAAXIB Big iHpeKuji
SARS-CoV-2 wasaxom MmicLeBoi CTUMyAALii BUpobieHHs
iHTepnenkiny-1pB (IL-1B), IL-6, TNF-o Ta akTMBHUX dopm
KMCHIO0. A/le rinepakTueaL,ia Ta BepbyBaHHA HeliTpodinis
NOCU/IIOKOTb 3anasibHy peakKLiito Ta YLLIKOAKYOTb eniTeni-
aNbHY TKaHWHY, O NPU3BOAMUTL A0 NPOrpecyBaHHsA 3a-

XBOpPOBaHHA. HaBnaku, nimouunTn € pisHOBMAOM Nei-
KOUMTIB, AKi € BiANOBIAAAbHUMM 33 AOTPUMAHHAM CTaHy
iMYHHOI TONEePaHTHOCTI 40 BNACHUX aHTUTEHIB, 33 aKTu-
BaLjeto natoreHcneyumpiyHOro aganTawiiHoOro imyHite-
Ty i, HAPeLWTi, WO He MEeHLU BaXX/MBO, CTUMYAALLO iMy-
Homogaentotodoro edekty. Nlimpountn (T- i B-KniTnHM)
3[4aTHi yNpaBaATM MexaHisaMamu imyHoMoaento4oi aii
33 [OMOMOrol0 NpoayKuii iHTepnenkiHy-10 Ta TpaHc-
dopmytoyoro daktopy pocty — 1 (TOP-B1). Mapanens-
HO, MOHOLMTU — Lie LIMPKYOKOYI NeMKOUNTU, AKI B Nto-
AMHW MOKHA COPTYBATU 33 TPbOMa cybnonynauiamm Ha
OCHOBI eKcnpecii Ha NoBepxXHi KNITUHU KnacTepa ande-
peHuiauii CD-14 ta CD-16. Kpim TOro, BOHM MOXYTb AM-
depeHuiloBaTUCA B aNbTEPHATUBHO aKTUBOBAHI MaKpo-
darm Ta 3anobiraTv 3ananbHUM peakuiam, cnpusaoun
BiZLHOB/IEHHIO TKAaHMH 3@ AOMOMOrO MPOAYKYBaHHAM
IL-10 Ta TGF-B1, Wo TakoK MOXKe BigirpaBaTu KAt4oBY
pOnb y peryntoBaHHi rinepaKTMBaLii 3ananbHOi peakLii
[5].

MerTa gocnigxKeHHs.

Locnigntn 3HAYYLWLICTb MOKA3HUKIB KAIHIYHOMO aHa-
ni3y npu BeAeHHi nayieHTis 3 COVID-19 Ta BCTaHOBNEH-
HA iX NPOrHOCTUYHOTO 3HAYEHHA.

BignosigHo Ao meTn poboTn Byan noctasBaeHi Ha-
CTYMHi 3aBAaHHA:

- BCTAaHOBUTU Nepenik MapKepis KAiHIYHOro aHanisy,
AKi 8,03B0/ATb €PEKTUBHO MOHITOPUTM CTaH NALLIEHTIB 3
COVID-19;

- BM3HAUYUTU MPOrHOCTUYHY 3HAYYLLiCTb MapKepis
KNiHiYHoro gocnigxeHHa ana COVID-19.

O6’eKT i meTOoaU AOCNIAKEHHA.

JocnifrKeHHa BUKOHaHI Ha 6asi meauyHoi nabopa-
Topii KOMyHanbHOro HeKoMepLiMHOro nianpueEMCTBA
«[MaBnorpaacbka /NiKapHA IHTEHCUMBHOrO NiKyBaHHA»
MaBnorpaacbKoi micbKkoi paau (m. Nasnorpag,).

O6’eKTOM AOCNIAMKEHHA € 3HAYYLLICTb MapKepiB 3a-
rafbHOKAiHIYHOro aHanisy npm COVID-19.

MpeameTom AOCAIAXKEHHA € pPe3yNbTaTh KAIHIYHOTO
aHani3y KpoBi nauieHTiB 3 niarsepakeHmum COVID-19.

CTaTUCTMYHY 06POBKY pe3y/nbTaTiB NPOBOAMAM 3 BU-
KOPUCTaHHAM NPOrpamMHmx iHcTpymeHTiB MS Excel.

Bynn nposeneHO [OCNIAXKEHHA reMaTO/IONiIYHUX MOo-
KasHWKiB 434 nauieHTiB 3 niagTBEpAXKeHMM nabopaTtop-
HO COVID-19. 3 HMX 4oNnoBiKK cKnanun — 174 nauieHtn, a
KiHKK — 260 nauieHTOK.

Bci mocnigsKeHHnA y Hawi poboTi npoBoananca Big-
noBiAHO 40 HOPM MeANYHOI eTUKU: NPOBeAEeHO aHani3
pe3ynbTaTiB 3arasibHOKAIHIMHOTO [OCAIAMXEHHA KPOBI
6e3BigHOCHO ocobuctocTel nauieHTiB. [lepcoHanbHi
OaHi 06CTeXKeHUX He po3rosiolweHo. Bei nauieHTn Haga-
v iHbopmoBaHy f06pOoBINbHY 3rogy Ha MPOBeAEeHHA
[OCNiAXKEHb.

LocnigKeHHA remaToNoriYHMX MOKA3HMKIB NpPOBO-
OVANCb HA aBTOMATUYHOMY reMaToNOoriYyHOMY aHani3a-
Topi MicroCC-20Plus (HTI, CLUA).

Mpunag mae onuii: WBC, LYM#, MON#, GRA#, LYM%,
MON%, GRA%, RBC, HGB, MCHC, MCH, MCV, RDW-CV,
RDW,-SD, HCT, PLT, MPV, PDW, PCT, P-LCR i rictorpa-
mu ansa WBC, RBC i PLT, aki ¢pakTMYHO OXON/tOHOTb BCi
NMOKAa3HMKM, L0 BUMIPIOIOTLCA NPU 3ara/ibHOKAIHIYHOMY
aHanisi Kposi.

[nAa BMKOHaHHA aHanNiTUYHOI npoueaypu BUKOPUC-
TOBYBa/M KaninApHy Ta BEHO3HY KPOB, B3ATYy Big, naui-
EHTIB HaTLLecepue.
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40,1%

59,9%

O Yonosikn M HKiHKK

PucyHoK 1 — lfeHgepHuii po3noain 3axsopinux Ha COVID-19.

BukopucTtoByBann npobipKy 3 aHTMKOAryaaHTOM
K2(3)EATA(dioneToBa abo ninosa KpuLKa) AN Kaninap-
HOT KpoBi 06’emom 250 mkn abo 500 MK/ Ta A4/19 BEHO3-
HoT KpoBi 06’emom 2,0 mn abo 3,0 ma.

Pe3ynbTatv foCnigKeHHA Ta ix 06roBopeHHs.

Mpotarom 2021-2022 p.p. Ha CTaLiOHAPHOMY NiKy-
BaHHi yepe3 COVID-19 nepebysano 434 ocobu, 3 HUX
174 yonoBiku Ta 260 — »KiHKK (puc. 1).

AHani3 yactotn 3axsoptoBaHocTi Ha COVID-19 3a
O3HAKOM CTaTi 403BOJINB BCTAHOBUTM, LLO KiHKM Nepe-
Ba*kaNM y CKnaai 3axsopinunx. Tak, iX YacTKka CTAHOBM-
na 59,9% (260 sunagkis) npotn 40,1% (174 Bunagku)
yosioBikiB. MMoAibHMIN po3MoAin MOXKe BBa)KaTuCA He
30BCiM TMNoBum, age ana COVID-19 He BKasyoTbCcA
reHaepHi BigMiHHOCTI i y 6inbloCTi pobiT HaBnNaku 3a-
3HAYAETHCA, O YAaCTKM iHDIKOBAHUX YONOBIKIB Ta KiHOK
3aebinbworo pisHi [6, 7], ane Takox icHytoTb i Aochi-
LXEeHHA, B AKUX BIAMIYAETbCA, WO YaCTKa KIHOK Aeulo
6inblua [8], ane TakMx pobiT HebaraTo i B HUX, AK npa-
BWJI0, TPAMJIAETLCA BiACWA A0 TOro, WO KiHKM MatoTb
6inbluy couianbHy BiANOBIAANbHICTb i BiNbLL YacTo Npo-
Xxo4ATb TecT Ha COVID-19, y Toi Yac SiK YOMOBIKKU LbOTO
He pobATb, XO4a came cepes, HUX YacTille TPanaATbCA
BaXKKi Ta IeTanbHi BUNaAKW. 3MiHa ChiBBiAHOLWEHHA MA€E
MiCLLe TiIbKM y CTapLUNX BIKOBMX rpynax, 30Kpema noHaz,
65 poKiB, e YacTKa KiHOK MeHwwa 3a 40% [9].

LLlono BikOBOro po3noAiny, MaeMo HacTymnHy KapTu-
Hy (puc. 2).

AIK MOXKHa Nob6aynTn 3 JaHUX PUC. 2 NEPEBAKHON
rpynoo pU3KUKY AK cepes YOJIOBIKiB, TaK i cepen, KiHOK
6ynr ocobu cTapuwi 46 pokis, Npuyomy Mik NprMnasas Ha

rpynu 56-75 pokiB, 3aranbHa YacTKa AKUX Y Fpyni 4on0-
BiKiB cKnana 54,0%, a cepeps *iHOK — 59,6%. ImoBipHO,
ue moxe 6yTv nos’a3aHo 3 TMM, WO Y LbOMYy Bili ba-
raTo ocib we npauoTb | MatoTb Binblue LWaHCiB Ha iH-
dikyBaHHA, HanpuKaag, Npu KOPUCTyBaHHI CycniJibHUM
TPaHCNOPTOM, a Yepes MNOoCTYyNoBe 3HUMKEHHA PeaKkTUB-
HOCTi iMYHiTeTy 6inbWw cxMnbHi f0 3axBoptoBaHHA [10].
MopibHMit posnogin fobpe NoroaKyeTbCa 3 BiZOMUMM
OAHVMM MO Pi3HUM KpaiHam CBITY, Aie TAKOXK NepeBarKHO
rocnitanisoBaHi iHpikoBaHi ocobu cTapue 50 pokis [11],
a 3 BaXKMM nepebirom xBopobu nepeBarkHO 0cobu
cTapui 65 pokis [12].

B pamKax remaToNoriyHux gOCniaXKeHb BUBYANM Ha-
CTYNHi NOKa3HWKM KPOBi: remornobiH, eputpounTu, Ko-
NIbOPOBUI MOKA3HUK, FTeMaTOKPUT, LWBUAKICTb OCiAaHHA
eputpoumTis (LLUOE), neikounTtn, nimboumntn, Tpombo-

Ta6nuua 1 — EpUTPOLMTHU Ta KONbOPOBUI NOKA3HUK
Y NauieHTiB pi3HOro BiKy Ta cTaTi 3 NigTBEpPAKEHUM
COVID-19

L KinbkicTb eputpoumTie | KoNbopoBMit NOKa3HUK
Bikosi (10* kniTH/n) (ym. og.)
rpynu : :
(nianason | HonoBiku HKiHKK Yonosikun WiHKkKM
POKiB) (Hopma (Hopma
4,0-5,1) 3,7-4,7) (Hopma 0,85-1,00)
18-25 5,15+0,14 | 4,22+0,32 | 0,89+0,04 | 0,81+0,09
26-35 4,47+0,95 | 4,22+0,35 | 0,88+0,04 | 0,91+0,06
36-45 4,87+0,25 | 4,68+0,45 | 0,90+0,04 | 0,87+0,07
46-55 4,58+0,95 | 4,77+0,48 | 0,88+0,08 | 0,84+0,08
56-65 4,76+0,91 | 4,52+0,67 | 0,88+0,08 | 0,87+0,07
66-75 4,92+0,75 | 4,38+0,80 | 0,87+0,07 | 0,88+0,08
Crapwe 75| 4,34+1,05 | 4,76+0,63 | 0,91+0,07 | 0,86+0,05

Mpumitka: * — P<0,05 NopiBHAHO 3 KOHTPONEM.

uMTK (B OKpemux naujieHTiB), HenTpodinm Ta ix Bugum,
6a3odinu Ta eo3nHodiNN.

OfHMM 3 OCHOBHMX NOKA3HMKIB CTaHy NaLjieHTa € epu-
TPOUMTM Ta NOB’A3aHi 3 HUMK MapKepu. Lie Hecneundiu-
Hi MapKepw, ane BOHU € 0BOB'A3KOBMMW AN BUBYEHHS.
Hamun 6yno npoBefeHO BU3HAYEHHA LIMX MOKA3HWKIB Y
Pi3HMX BIKOBMX rpynax Yo/10BiKiB Ta XiHOK (Taéa. 1).

3 npeactaBneHux y Tabnauui 1 gaHux moxHa noba-
YUTU, LLO MOKA3HUKM KiNIbKOCTI €pUTPOLUTIB Ta KO/bO-
POBUI NMOKA3HMK He € ePEKTUBHUMMU MapKepamu, AKi 6
MOXHa 6yno 6 BUKOPMCTOBYBATM A/1A BEAEHHSA MaLli€H-
TiB 3 COVID-19, ag)e CTaTUCTUYHO AOCTOBIPHI BigMiH-
HOCTi MiX 3HAYEHHAMM Y Tpynax 0bCcTeXXeHMX Ta MoKas-
HUKaMM N1abopaTopHUX pePepeHTHUX 3HaUYEHb BiACYTHI.
He3sHauyHe nigBuULLEHHA cnocTepirann y rpynax Yonosi-
KiB 18-25 poKiB Ta XiHOK y rpynax

KinbKicTboci6 y rpyni
v
o

20
L me M -ﬂ IH

18-25 26-35 36-45 46-55 56-65

Bikosi rpynu

WYonosiku @ KiHkK

46-55 Ta crtapwe 75 pokis, ane uiji
3MiHW He € JOCTOBIPHMMMK NOpIB-
HAHO 3 HOPMOHO.

3 epuUTPOLUTAPHUMKU MapKe-
pamM TaKOX acoliioBaHi Mokas-
HUKM reMornobiHy Ta remaTokpu-

Ty (Tabn. 2).
I PiBeHb remornobiHy cyTTEBO
BigpisHABCcA Big pedepeHTHUX
3HaYeHb MOKa3HMKa BUKIOYHO
y rpynax 4YonosiKiB, WO CBiAYMTb
npo Binbl KPUTUYHUIA XapaKTep
po3suTKy COVID-19 y HuX, agxe

66-75 cTapwe 75

PuUcyHOK 2 — BikoBi 0c06/11MBOCTi 4acTOTH BUAB/EHHA 3aXxBoptoBaHoCTi Ha COVID-19

cepen HaceneHHA M. I'IaBnorpap,.

KifibKicCHe 3pocTaHHA remornobi-
HY CBiAYMTb MPO 3HAYHY HecTayy
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NnocTavyaHHA TKaHMH KPoB'to. TaKOX Lie Ko-
pentoe 3 NiABULLEHHAM KiIbKOCTi epuUTpo-

Tabnuuysa 2 — femornobiH Ta reMaToOKpUT y NaLiEHTIB
pi3Horo BiKy Ta craTi 3 niarsepaxxeHnm COVID-19

LUTIB Y TUX CaMMX BiKOBMX rpynax Yonosi-
KiB, a came 18-25, 36-45 ta 66-75 pokiB.

lemorno6iH (r/n)

FematokpuT (%)

Mpu NoeaHaHHI 3MEHLLEHHS LX NOKa3HM- BE;‘?:;;';Z:”
KiB MPOTHO3 AN1A NaLiEHTa BBAKAETLCA HE- | poyie)

CNPUATINBUM, aZKe OPraHi3am He 34aTHUM

Yonosiku

(Hopma 130-160)

WiHKkuM

(Hopma 120-140)

(Hopma 40-48)

Yonosiku

(Hopma 36-42)

WiHKkuM

niksigysatn npobnemy 3 Hectayer no-

e o 1 s oty (15559t nemr | s e
NepBUHHI, @ He ycepeaHeHI AaHl, TO y rpy- bt ,/OE29, , 2T 14, ,21%3,

nax YONOBIKiB TpanaAnMca 0cobu AK 3 no- 36-45 147,50+8,42* 136,68+15,90 44,18+1,99 41,47+4,67
Ka3HMKaMK BignoBigHMMK pedepeHTHUM 46-55 133,23+22,38 134,21+10,39 39,85+7,44 40,60+3,44
3HAUEHHAM, WO 6yno A06pUM nporHoc- |56-65 139,30422,03 | 131,04+19,64 | 41,797,334 | 38,97+579
TUYHMM MAPKEPOM LLOAO OAYXKaHHSA, TaK 66-75 143,50+19,09* 127,72+19,39 43,1246,45 37,96%6,34
i ocobu 3i 3HauYHMM nepesulleHHAM umx |Crapwe75 | 131,96+28,03 136,53+15,05 | 38,7448,86** | 41,38%5,38

NMOKa3HMKIB, WO MOMXe BBaxatucs 6inbl
NO3UTUBHUM MPOTHOCTUYHUM MAPKEPOM,
X04ya i KopesnoBano 3 Bifbll TAXKMM CTa-
HOM NauieHTIB. Y rpynax TakoX Tpanaanamncs HaihbinbLu
TAXKKI NaLieHTN, piBeHb remornobiHy B AKMX 6yB HUXKUMIA
3a pedepeHTHI iHTepBanu: NnoaibHe MoXKHa po3LiHIOBa-
TW AIK BKPall HEraTMBHWI MPOrHOCTUYHUIA MapKep 3-3a
HEe3aJ0BiNbHOTO CTaHy 3abe3neyeHHsA OpraHiamy Kuc-
HeM, WO MOroAKyeTbCA 3 AeAKMMMU AaHumu [14, 15]. Y
HaWWX AOCNIAMKEHHAX TaKi MALEHTM B OKPEMMX BUNaA-
Kax TPanaanuca y BCiX rpynax, aje AeLlo yacTille y rpy-
nax 4yonosikis 26-35, 46-65 Ta crapwe 75 pokis. Cepep,
KIHOUMX TPYyN Taka TeHAEHLUis BigMideHa y HaimosoAa-
Win rpyni — ocobu Bikom 18-25 pokis. 3arasom, aHani-
3yHOYM AaHi MOKA3HMKM, MOXHa 3p06UTHU BUCHOBOK NpPO
MO/IMBICTb PEKOMEHAALLii TAKOro KOMMIEKCY AK O4HO-
YacHe 3HMXEeHHA/MiABULLEHHA KiNbKOCTI epuUTpoumTiB
Ta remor/iobiHy AN1A MOHITOPUHTY BaXKKOCTi CTaHy naui-
eHTiB 3 COVID-19.

CTOCOBHO MOKa3HUKY reMaToOKpPUTY MOXKHA BigMiTH-
T, WO AnA 6inbwocTi rpyn o6CcTeXKeHNX BiH MaB 3HAYEH-
Hf, O BMMCYIOTbCA Y Aiana3oH pepepeHTHUX 3HaYeHb,
ane cnifg, 3a3HauYNTK, LLLO Y KOXKHIM rpyni Tpanasaamnca ob-
CTEXEeHi, AKI Manu 3aHUKEHHA LLbOro iHAEeKCy, WO CBia-
YUTb NEePEeBaAXKHO MPO 3HAYHE 3HUXKEHHA KiNbKOCTI epu-
TPOLMTIB i € NOraHMM NPOTHOCTUYHUM MapPKEPOM.

HacTynHWi NoKasHMK, NOB’A3aHUI 3 epUTPOLIUTAMK,
— Ue WBMAKICTb ocigaHHA epuTtpoumTie (LLOE) (Tabn. 3).

Mpu pocnigMeHHi Takoro nokasHuKa ak LWOE scTa-
HOBJ/IEHO, WO [AOCTOBIPHI BigXWMNEHHA Bif4, NMOKa3HMKa
pedepeHTHUX 3Ha4YeHb Maan micue y abcontoTHOT Binb-
LWOCTi NAUiENTIB: TiNbKK y TPyni YonoBiKiB 26-35 pokis
byno 6Ginble BMNagKiB BiAMNOBIAHOCTI pedepeHTHUM
3HAYeHHAM, afie Ta rpyna 3amana (n=9) gns Toro, wWob
PO6UTM OCTATOUHI BUCHOBKU. Halbinbll KpUTUYHMM LLEi
NMOKa3HWK € y CTapLUMX BiKOBMX rpynax, a came B ocib
BiKOM cTaple 55 pokiB, AKi BBaXKalOTbCA OCHOBHUMMU
rpynamu pusuky npu COVID-19 [16]. OTxe, Takuit map-
Kep Ak LUOE moxKHa BUKOPUCTOBYBATHK A1 MOHITOPUHTY
NaLieHTa Ta OLiHKK CTaHY TAXKKOCTI. Lle niaTBepaKyeThb-
cay uinomy paai nybnikauin [17, 18].

Kpim 3a3HaueHuMx BULLE MapKepiB, Y paMKax 3araib-
HOK/IIHIYHOTO aHa”ni3y TaKoX BU3Hayanu npodinb nen-
KOLMTIB Ha PiBHi PO3pPi3HEHHA TaKUX NONYAALINA AK HEN-
Tpodinn, eosnHodinm Ta 6asodinn, BU3HaAYaNAM BMICT
nimdouuTie Ta moHouMTiB (Tabn. 4 Ta 5 3 gaHUMK Yono-
BiKiB Ta *KiHOK BignoBigHO).

AHanisytoum gaHi no nerkoumTax Ta ix nonynauiax
Y YO/I0BiKiB MOKHa AilNTU BUCHOBKY, WO Y 6inblOCTi Bi-
KOBWX Fpyn mMasio Micue 36inbleHHA X KinbKOCTi noHag,

Mpumitku: * — P<0,05 nopiBHAHO 3 KOHTponem, **
BiAXWNEHHA Bif MOKAa3HMKA HOPMMU.

— y rpyni HaABHi BUNAAKN 3HAYHOTO

pedepeHTHi 3HaYeHHsA abo NPUHAMHI HabAWKEHHA A0
BEPXHbOI MexKi. Lle Y4iTKO BKa3ye Ha aKTMBaALLitO iMYHHOI
CUCTEMM Ta pearyBaHHA OPraHiamy Ha Bipyc, ane B ycCix
rpynax maam micue ayre 3HayHi po3biKHOCTI MiXK iHAN-
BiflyalbHMMM MOKa3HUKamK. MNoaibHi K TeHaeHUii cno-
cTepirannca i y pisHUX BIKOBMX rpynax iHOK, ane TyT
6inbLwicTb rpyn NOKa3syBasia TEHAEHLIIO A0 HabnuxkeHHA
[0 BEPXHbOI MeXi pedepeHTHUX iHTepBaniB, xo4a oKpe-
Mi iHAMBIAYaNbHI NOKA3HWKM 3HAYHO MEPEBULLYBAN iX.

3MiHM 33 IEMKOLUTAPHOI SIaHKO NPU ycepesHeH-
Hi NOKa3HMKa Mo Pi3HMX BIKOBMX rpynax HaibifibLu YyacTo
3a4inanu cermeHToAAepHi KNiTMHU (HerTpodinu), Kinb-
KiCTb AKMX MOKa3yBa/ia TEHAEHLiO A0 HAabAMKeHHs 40
BEPXHbOI MexXi pedepeHTHMX 3HaYeHb abo BUXoaMNa 3a
HuX. OCTaHHE NepeBaXKHO MaJio MiCLe B HalCTapLUMX Bi-
KOBMX Fpynax — nauieHTM BiKOM Big 66 pokiB. Y umx xe
rpynax 6yna Halibinblua KinbKicTb ocib 3 iHAMBIAYyaNbHU-
MW MOKa3HMKAMU BULLMMU 33 pedepeHTHI NMOKa3HUKK,
npuyomy y rpynax XiHoK ue 6yno 6inbw nowmnpeHnm
Asuuiem. Jna oKpeMmnx naLieHTiB HAaBMAKKW 3a NOKA3HM-
Kamu Byno BU3HAYEHO NeriKoneHito, ane e mano micue
3Ha4yHO pigwe. AHani3yrUn AOCTYMHI AXKepena, Boano-
CA 3HaUTU iHOpPMaLLito NPO Te, WO AiNCHO B NepeBax-
Hii BinblocTi Bunaakis npu COVID-19 mae micue nen-
KoumTo3 [19, 20], ane BogHOYaC TPANAAOTLCA i MALEHTH
3 nenkoneHieto [21].

PearyBaHHA TaKOX Mano micle 413 e03nHodiNiB, AKi
He BMABAAAM NOHag, Y 40% 06CTEXEHMX, LLO NOrOAXKY-
eTbcsa 3 [19], ane, 3HOB-TaKM, y BCiX rpynax iHaneigyanb-
Hi MOKAa3HMKKM NALEHTIB Manu OyXe CYTTEBUI PO3KUA,

Tabnuuya 3 — LBMAKICTb OCiAaHHA epUTPOLUTIB Y
nauieHTiB pi3HOro BiKy Ta CTaTi 3 NigTBEpAKEeHUM
COVID-19: yacTtoTa BMNagKiB BiANoBigHOCTI
pedepeHTHUM 3HAUYEHHAM Ta BiAXWU/IEHHA Bif, HbOTO

YacToTa BMABNEHHA BUNaAKiB, %
BE;?:;;EZ:M Yonosiku WiHkn
pOKig) (Hopma 1-10) (Hopma 2-15)
Hopma | Buwe Hopmu | Hopma [Buwe Hopmu

18-25 40,0 60,0 25,0 75,0
26-35 55,5 45,5 44,4 56,6
36-45 33,3 66,7 42,1 57,9
46-55 20,0 80,0 3,5 96,5
56-65 9,1 90,9 18,7 81,3
66-75 18,0 82,0 15,6 84,4
Crapwe 75| 12,0 88,0 22,2 77,8
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Tabnuuysa 4 — Bmict neitkouuTis y KpoBi

nauieHTiB-40NO0BIKiB 3 NniaTBepAXXeHum COVID-19

6inbl yacTo [22, 23], a MOHOUMUTONEHIA
JeLLo pialle, ane TaKoXK MOXe po3riaaa-

T N TUCA AIK MapKep HeraTMBHOIO NPOrHO3Y Y
- EUTREC T, 5 nawjeHTiB BIKOM Big, 56 POKIB.
~ o o © = [ . . .
o &5 X °\; °\\? w= | 2K Rz HaibinbLw BMpasHi 3miHM 3a Bcima no-
Bikosi o< IT 28 =4 so| £9 = | KasHMKamu KAiTUH neiikouuTapHoi dop-
1 ' = .
i s3 a5 S S| 32| o T2 | MynM CTOCYBAZIMCA CTApLUMX BIKOBUX rpyn
(mianasoH I35 = © gl Ic| ool 8= ° 3 M
pOKiB) :g e o=l g H se L,:g, 9| =5 5o |~ 46+, x04a 3a3BMYA BBAXKAETbCA, WO
é" %i go 87 =Z | == | 0CHOBHOIO rPynot0 PU3MKY € 0COBM cTap-
& :q-.,))v wi 55 pokis [ 24].
BucHoBKM.
18-25 5,32+1,27|2,40+1,85|59,20+12,90| 2,00x | 3,33x | 28,40* 6,60 . . . .
1. MNepeBaxkHa binblwicTb naLUieHTIB
26-35 10,89*x 2,67x 61,2+13,6 |1,00x| 1,67x | 27,1x 6,89x
36-45 8,50+3,28| 4,83x |[69,67+12,66|1,00°| 1,00° | 17,83x | 6,33x 3 COVID-19 y m. Masnorpaa sa 2022 p.
L : = : : : . npeacTaB/ieHa XiHkamu — 59,9% (260 Bu-
46-55 10,87*x 4,60x 69,63+9,42 |1,89x| 0,34x | 17,0x |5,80+2,07 nagkis)
- * .. . .
56-65 9,43x 3,37x 71,45+9,92 | 0,81x | 0,32x 16,20*>< 6,48x 2. BignosigHo [0 BiKOBOro KpwuTe-
66-75 9,90x 3,5¢__|74,06%11,53|2,94x | 0,18x [1427*X| 576x | i ocHoBHOK rpynoko puamKy € ocobu
Crapwe 75| 10,15x 3,40x [71,08+13,31|0,28x 0 15,0x 7,28x% cTapLi 46 POKiB, B OCHOBHOMY KaTeropis

Mpumitku: * — P<0,05 NOpPiBHAHO 3 KOHTPOJIEM, X — Y FPYMi HAasfBHi BUNAAKM 3HAYHOrO PO3-

KAy 3HauYeHb NOKasHUKiB, © — BuABNeHO Auwwe B 1-3 naujieHTis 3 rpynu.

Tabnuua 5 — Bmict neifiKouuTis y KpoBi

nauieHTiB-XXiHOK 3 niarBepakeHnm COVID-19

56-75 pokiB, 3arasibHa YacTKa AKMX y rpyni
4on0BIKiB cknana 54,0%, a cepen, *KiHOK —
59,6%.

3. Cepepq, epuUTPOLMTAPHUX NMOKA3HU-

HeiiTpodinu, % KiB 0HOYaCHe 3HMXEHHSA KiJIbKOCTi epu-
§A < 3 2| e | 25| =5 TpoumTiB Ta rgM0rn06|Hy MO)iie BBaXaTu-
BikoBi =16 = i S NT | o <= | CA3anoraHni NPOrHOCTUYHWIM Mapkep, a
rpynu =5 ay ) 25 | 2% S| E% | ogHouacHe 36inbWeHHA LMX NOKa3HUKIB
(Aiaﬂa)30H gr §. = g %‘”; g §. g §. 2 g § 2 | € nobpyMM MPOrHOCTUYHMM MapKepoMm
pokis) I % 5 'q:: = §£ SZ| =29 §§ WOAO OAy)KaHHA, ane, BOAHOYAC, BKa-
2 %5 s = S 3ye Ha TANKKICTb CTaHy maujeHTa. Takox
c S TAMKICTb CTaHY MOKe 6yTV BU3HayeHa 3a
18-25 10,63*x 4x 66,50+4,97 | 1,25%x 0 [21,00x| 6,5#1,5 | 3HUKEHHAM LIBWAKOCTI OCiAaHHA epu-
26-35 7,38% 2,11x | 61,67+11,16 | 2,44x | 0,22x |26,78x| 6,89x | TPOUMWTIB: UMM BOHA HU¥XKYA, TUM Binblu
36-45 7,28x 3,32x |69,74+12,31 | 0,68*x | 0,11° |19,68x| 6,11x TAXKUIA CTaH Ta ripwi NnporHosu.

46-55 8,59x 2,8x | 66,14+9,53 | 0,71*x | 0,07° |21,21x[6,39+2,23] 4. Cepepn NOKa3HMKIB neVIKOLI,MTap-
56-65 8,32x 3,44x |71,18+11,54 | 0,45*x | 0,23x | 17,63x |6,07+2,73| HOi JAHKM 3HAYYLLMMU ONA MOHITOPUHTY
66-75 8,48x 3,57x | 74,43+9,85 | 0,19*x | 0,06° |15,23*x(5,36+2,50 CTaHY NaLli€HTIB € NenKoumTos, Wo cynpo-
Crapwe 75| 13,74*x | 3,76x |80,27+8,42* | 0,16*x 0 10,16*x|5,18+2,45| BOAXKYETbCA 36inblIeHHAM KinbKoCTi cer-
Npumitku: * — P<0,05 NOPiBHAHO 3 KOHTPO/IEM, X — Y TPYNi HAsABHI BUNAAKM 3HAYHOro po3- MEHTOALEPHUX HeVITpOd)ianVIX KNiTUH Ta

KMAy 3Ha4YeHb NOKasHUKiB, ° — BusBNEHO Auwwe B 1-3 NaujieHTis 3 rpynu. niMd)OnEHiﬂ.
MepcnekTMBM noganbwunx  [ocCAi-

O YHEMOXK/IMBAIOE BUCHOBOK MPO 3HAYYLLICTb NOKas- DXKeHb.

HUKA ANA 3araibHOro0 MOHITOPUHIY NALEHTIB.

TakoX aHania OTPUMaHMX pe3ynbTaTiB BKa3ye Ha
dopmyBaHHA y bGinbliocTi nauieHTiB (ocobanso ctap-
LWKMX BiIKOBMX rpyn) AiMmdoneHii Ta B OKpemMmux nauieHTiB
MOHOUMUTONEHII. B ornAaHyTMX A)Kepenax TeHaeHuia 4o
HegocTaTHOCTI nimdouuTie npn COVID-19 BKasyeTbcA

MepcneKkTMBM NOJANbLINX AOCNIAXKEHD MNONATAIOTH B
npoBeAeHHi 6ioXiMiYHUX Ta IMYHONOTIYHMX JOCNIOKEHD
3 HACTYMHOM CTaTUCTMYHOK O06pO6GKOt, aHanizom Ta
$opMyBaHHAM BUCHOBKIB Y NALLIEHTIB HA KOPOHaBIPYCHY
XBopoby y 3axiaHo-[loHbacbKkomy perioHi Ta micTi MNas-
norpag.
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3MIHU TEMATO/IONYHUX NMOKA3HUKIB Y XBOPUX HA KOPOHABIPYCHY XBOPOBY

BopoHkoBa O. C, Maenosa O. 0., Crapiwko O. M., Mpuxogbko O. M., Hap6ekosa A. B., CimoHoBa O. M.

Pestome. [MNoABa HOBOro KOpoHaBipycy, Bizomoro ak SARS CoV-2, ctBopuna 6esnpeueaeHTHy npobnemy ans cei-
TOBOI MeAMYHOI CniNbHOTU. Bucoka iHdeKLiHICTb, 34aTHICTb NepegaBaTUCA HaBiTb Nif Yac 6e3cMMnToMHOI dpasu
i BilTHOCHO HM3bKa Bipy/NEHTHICTb NPM3BEAU A0 LIBUAKOrO PO3MOBCIOAMKEHHA BipycCy Y BCiX reorpadiuyHmx perioHax
CBiTY.

MeToto poboTn 6yn0 A0CNIANTM 3HAYYLLICTb MOKA3HUKIB KIHIYHOTO aHani3y npu BeAeHHi nauieHTis 3 COVID-19
Ta BCTAHOB/IEHHA X MPOrHOCTUYHOTO 3HAYEHHS.

JocnifrKeHHA npoBoaMnMCcb Ha 6as3i meguMuHoi NabopaTopii KOMyHa/IbHOTO HEKOMEPLIMHOro MignpueMCTBa
«lMaBnorpaacbka NiKapHA iIHTEHCMBHOIO NiKyBaHHA» MaBNOrpaZACcbKOT MiCbKOI pagu.

[emaToNorivyHi NOKa3HUKU [OCNIAXKYBANNCD 3 BUKOPUCTAHHAM reMaToNoriYyHOro aBTOMATUYHOrO aHanizaTopy
MicroCC-20Plus (HTI, CLLA).

[Ons Knacudikauyii KNITUH KPOBI i BU3HAYEHHA iX PiBHIB BUKOPUCTAHWUIN iMNeAaHCHUIA MeToA, AA BU3HAYEHHSA
piBHA reMmornobiHy — KONOPUMETPUYHUI METOA,

LA cyyacHa meToamMKa A03BOAE NPOBECTM OAHOYACHE BM3HAYEHHSA NOHaA 15 NoKasHMKIB, WO BIAHOCUTb MeTos,
0,0 KOMMNAEKCHUX | A03BONAE MAaKCMMAbHO LWBMAKO OTPUMATU 3HAYHY KiNbKicTb iHGopmau,ii.

3adikcoBaHi 3MiHM B 3arasibHOMY aHani3i KpoBi, 0cOBMBO B paKypCi OLLIHKM MPOrHO3y Ta CTYMNeHH BaXKKOCTi ne-
pebiry 3axBoptoBaHHA y NaLiEHTIB, WO XBOPIilOTb HAa KOPOHABIPYCHY XBOPOOY.

3a pesyabTaTamn A0CNiAKEeHb NOKa3aHo, Wo rpynamun pmsnky COVID-19 € 4onoBiKM Ta XiHKKU cTapLue 46 pokKiB.
femaToNnoriyHMMMN MapKepamm TAXKKOCTI CTaHY MOXHA BBaXKaTu O HOYACHE 3HUXKEHHSA KiIbKOCTi epUTPOLMTIB i reMo-
rnobiny, 3HMKeHHA LLUOE, oagHOYacHM NeMKouMUTO3 | NiMpONeHito, a TaKOXK MOHOLMTONEH O B 0Cib cTaplie 65 pokis.
MO3UTUBHUMM MPOTHOCTUHHUMM MapPKePaMU OAYKaHHA € 36iNblUeHHA KibKOCTI epUTPOLMUTIB Ta reMoriobiHy.

BM3HAYEHHA KiNbKOCTI OKPEMUX eleMEeHTIB Y MOKa3HMKaX 3ara/ibHOro aHanily KpoBi y AMHaMmiLi Ta iX cniBBia-
HOLEHb MOKe AONOMOITU KNIHILUCTY Y NpeaAnKaTUBHOMY Ta NPEBEHTUBHOMY NiKyBaHHI XBOPUX. 3araibHUI aHani3
KPOBI, AK 3pYYHUI | eDEKTUBHUIM IHCTPYMEHT Y KNIHIYHIN NpaKTWLI, 34aTHUIA HagaT NOBHY iHGOpMaLito Npo remaTo-
NOTiYHi NnapameTpu, AKi MOXHa BUKOPUCTATH A1A OLIHKM TAXKKOCTI 3aXBOPHOBAHHA, MOHITOPUHIY NpOLLEecy NiKyBaHHA
Ta PU3MKY CMEPTHOCTI.

PesynbTaTu AOCNIAKEHHSA MOXKYTb BYTW 3aCTOCOBaHI MPU MOHITOPUHIY cTaHy nauieHTiB 3 COVID-19 ans ouiHKK
TAMKOCTI CTaHy Ta MPOrHO3yBaHHA OAYXKaHHA.

Knrouosa cnosa: COVID-19, rematonoriuyHi mMapKkepu, epuTpoLmTi, remornobiH, NeMKounTos.
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CHANGES IN HEMATOLOGICAL INDICATORS IN PATIENTS WITH CORONAVIRUS DISEASE

Voronkova O. S., Pavlova O. 0., Starishko O. M., Prykhodko O. M., Narbiekova A. V., Simonova O. M.

Abstract. The emergence of a new coronavirus, known as SARS CoV-2, has created an unprecedented challenge
for the global medical community. High infection rate, the ability to transmit even during the asymptomatic phase
and relatively low virulence led to the rapid spread of the virus in all geographic regions of the world.

The purpose of the research was to investigate the significance of clinical analysis indicators in the treatment of
patients with COVID-19 and establish their prognostic value.

The research was conducted in the medical laboratory of the communal non-profit enterprise “Pavlohrad Hospi-
tal of Intensive Treatment” of the Pavlohrad City Council.

Hematological indicators were studied using the MicroCC-20Plus automatic hematological analyzer (HTI, USA).
The impedance method was used to classify blood cells and determine their levels, and the colorimetric method was
used to determine the hemoglobin level.

This modern technique allows simultaneous determination of more than 15 indicators, which makes the method
complex and allows obtaining a significant amount of information as quickly as possible.

Recorded changes in the general blood test, especially in the perspective of assessing the prognosis and degree
of severity of the course of the disease in patients suffering from the coronavirus disease.

According to the results of research, we learned that men and women over 46 years of age are the main risk
groups of COVID-19. Hematological markers of the severity of the condition are simultaneous decrease in the num-
ber of erythrocytes and hemoglobin, a decrease in ESR, simultaneous leukocytosis and lymphopenia, as well as
monocytopenia in people over 65 years old. A positive prognostic marker of the recovery is an increase in the num-
ber of erythrocytes and hemoglobin.

Determining the number of individual elements in the indicators of the general blood analysis in dynamics and
their ratios can help the clinician in predicative and preventive treatment of patients. General blood analysis, as a
convenient and effective tool in clinical practice, is able to provide complete information on hematological param-
eters that can be used to assess the severity of the disease, monitor the treatment process and the risk of mortality.

The results of the study can be applied in monitoring the condition of patients with COVID-19 to assess the sever-
ity of the condition and predict recovery.

Key words: COVID-19, hematological markers, erythrocytes, hemoglobin, leukocytosis

ORCID and contributionship / ORCID asTopa Ta /i0ro BHeCOK A0 cTaTTi:
Voronkova O. S.: 0000-0003-3380-6871 °

Pavlova O. O.: 0000-0002-3440-6653 A

Starishko O. M.: 0000-0001-7701-9875 B¢

Prykhodko O. M.: 0000-0002-4659-644X ¢

Narbiekova A. V.: 0000-0002-1909-9720 8

Simonova O. M.: 0000-0002-6350-237X ©

Conflict of interest / KoHdnikT iHTepecis:
The Authors declare no conflict of interest. / ABTopu 3aaBAAIOTb NPO BiACYTHICTb KOHNIKTY iHTepecis.

Corresponding author / Agpeca ans KopecnoHaeHu;ji

Pavlova Oksana Oleksandrivna / MaBnosa OkcaHa OnekcaHapiBHa

Pavlograd Intensive Care Hospital of the Pavlograd City Council / KomyHanbHe HekomepujiiHe MigNPUEMCTBO
«lMaBnorpaacbKa NikapHA IHTEHCMBHOTO NiKyBaHHA» MaBnorpaacbKoi MicbKoi paan

Ukraine, 51400, Pavlograd, 541 Dniprovska str. / Aapeca: YkpaiHa, 51400, m. MaBnorpag, syn. [AHinpoBcbKa 541

Tel.: +380509116079 / Ten.: +380509116079

E-mail: OksanapavlOva5201314@gmail.com

A —Work concept and design, B — Data collection and analysis, C— Responsibility for statistical analysis, D — Writing the article, E — Critical review,
F — Final approval of the article / A — koHuenuis po6oTn Ta an3aiiH, B —36ip Ta aHani3 gaHux, C — BiANOBIAabHICTb 3a CTaTUYHKIA aHani3, D — Ha-
nucaHHaA cTaTTi, E— KpUTYHUA ornag, F — ocTaTouHe 3aTBepPAKEHHA CTaTTI.

Received 26.08.2022 / Cmammas Hadiiliwna 26.08.2022 poky
Accepted 03.02.2023 / CtatTta npuitHaTta go apyky 03.02.2023 poky

130 ISSN 2077-4214. Bicuuk npo6nem Gionorii i meguuunn — 2023 — Bun. 1(168) / Bulletin of problems in biology and medicine — 2023 - Issue 1(168)



