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Many researchers note a higher mortality rate from COVID-19 in patients with comorbidities such as hyperten-
sion, cardiovascular disease, obesity, diabetes and cancer. These diseases have been shown to make patients more
vulnerable to the severe consequences of COVID-19 by modulating host-virus interactions and immune responses,
leading to severe infections and mortality.

In our study, we analyzed hemogram indicators in patients with community-acquired pneumonia caused by
COVID-19 depending on the Charlson comorbidity index.

A retrospective non-interventional cohort study was conducted on the medical records of 208 patients hospital-
ized for community-acquired pneumonia with a negative smear test for SARS-CoV-2 between mid-January and the
end of April 2021. The main group consisted of patients identifying SARS-CoV-2 nucleic acid and signs of pneumonia
on high-resolution computed tomography. According to the severity of pneumonia, patients were divided into three
groups: Il group — patients with pneumonia of category 2 of complexity (n=124), group Ill — patients with pneumonia
of category 3 of complexity (n=68), group IV — patients with pneumonia of category 4 of complexity ( n=16). The
comparison group consisted of patients identifying SARS-CoV-2 nucleic acid and the absence of pneumonia on high-
resolution computed tomography. The indicators of the general analysis (erythrocytes, haemoglobin, ESR, platelets)
of blood were determined on the Yumizen H500 CT automatic haematology analyzer. Patient data and information
about concomitant diseases were collected from the patient's medical records. Charlson's comorbidity index (CCl) for
the general mortality prognosis was calculated using a particular computer program. Statistical analysis of data was
carried out using the "STATISTICA 7.0" software. Comparative analysis of absolute indicators was carried out using
the parametric ANOVA test.

The results of this study indicate the lowest indicators of erythrocytes, haemoglobin, and platelets and the high-
est erythrocyte sedimentation rate in patients with community-acquired pneumonia caused by SARS-CoV-2 of 4
complexity categories concerning data in patients of 2 and 3 complexity categories and the comparison group. At
the same time, a probable influence of a high comorbid burden (CCl 23 points) on the level of erythrocytes and ESR
in patients with pneumonia of the 4th category of complexity concerning the comparison group is revealed, as well
as an influence of a low comorbid burden (CCl 0-2 points) on the level of the colour index and ESR in patients with

pneumonia of 2 severity categories compared to the comparison group.
Key words: SARS-CoV-2, pneumonia, Charlson comorbidity index, hemogram.

Connection of the publication with planned re-
search works.

The work is a fragment of complex scientific works
of I. Horbachevsky Ternopil National Medical Univer-
sity of the Ministry of Health of Ukraine on the topic “A
comprehensive approach to symptom control, immedi-
ate and long-term prognosis in the conditions of comor-
bid pathology in the clinic of internal diseases and the
practice of a family doctor” (state registration number
0118U000361).

Introduction.

Several studies have demonstrated a higher inci-
dence of severe cases and mortality among COVID-19
patients with comorbidities such as diabetes, high blood
pressure, obesity, and cardiovascular disease than pa-
tients without comorbidities [1, 2]. Although the causal
mechanisms by which chronic diseases increase the risk
of severity and mortality from COVID-19 are still being
studied, it has been suggested that patients with hy-
pertension and diabetes are more susceptible to severe
SARS-CoV-2 infection [3, 4]. It has also been suggested
that SARS-CoV-2 infection may cause or worsen endo-
theliitis, which may further affect people with preexist-
ing endothelial dysfunction, such as obesity, diabetes,
hepatitis, and other CVD [5]. It raises the question of
how multimorbidity — the presence of 2 or more chronic

comorbidities — may affect disease severity and mortal-
ity in patients with SARS-CoV-2 infection.

The aim of the study.

To investigate hemogram indicators in patients with
community-acquired pneumonia caused by COVID-19
depending on the Charlson comorbidity index.

Object and research methods.

A retrospective non-interventional cohort study was
conducted on the medical records of 208 patients hospi-
talized for community-acquired pneumonia with a nega-
tive result of a smear test for the SARS-CoV-2 virus at the
Ternopil Regional Clinical Hospital from mid-January to
the end of April 2021.

Inclusion criteria were: probable epidemiological
history of SARS-CoV2 infection with identification of
SARS-CoV-2 nucleic acid in swabs from the throat or
lower respiratory tract using real-time polymerase chain
reaction no later than one month before admission to
inpatient treatment; signs of pneumonia on high-reso-
lution computed tomography.

According to the severity of pneumonia, patients
were divided into three groups: Il group — patients with
pneumonia of category 2 of complexity (n=124), group
Il — patients with pneumonia of category 3 of com-
plexity (n=68), group IV — patients with pneumonia of
category 4 of complexity (n=16). The pneumonia sever-
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Table 1 — Characteristics of patients’ age depending on the category

of pneumonia complexity in pneumonia caused by SARS-CoV-2

chronic kidney disease (+2 points); solid
tumour (localized +2 points; metastases

Number of +6 points); leukaemia (+2 points); ma-
Group people in the| Age, years D lignant lymphoma (+2 points); and ac-
group, n quired immunodeficiency syndrome (+6
Comparison group (patient§ with CovID-19 27 5352416683 points) [9]. Data were collected by one
who were not diagnosed with pneumonia) ' ~1p,,=0,130 researcher and then checked by a other
Il group (_patients with pneumonia of the 2nd 124 59 73+16,68| P1s=0,386 researcher.
complexity category) ’ ’ 1.=0,558 Notably, the average age of patients
Il group (patients with pneumonia of the 3rd 68 53 37412 8g P2370208 | probably did not differ between the ob-
complexity category) ' 19270998 | carvation groups and the comparison
v group.(patients with pneumonia of the 4th 16 50 06+12 32 p,,=0,998 group (table 1).
complexity category) ! !

ity was calculated according to the PORT scale [6]. The
comparison group consisted of patients (n=27) who
were admitted to the pulmonology department of the
Ternopil Regional Clinical Hospital in the same period
with a negative result of a smear test for the SARS-CoV-2
virus (at the time of admission) but who had a reliable
epidemiological history of SARS-CoV2 with identifica-
tion of SARS-CoV-2 nucleic acid in swabs from the throat
or lower respiratory tract by real-time reverse transcrip-
tion PCR no later than one month before admission to
inpatient treatment; acute respiratory symptoms; ab-
sence of pneumonia on high-resolution computed to-
mography. Determination of parameters of the general
analysis (erythrocytes, haemoglobin, ESR, platelets) of
blood was determined on the automatic haematology
analyzer “Yumizen H500 CT”.

Patient data and information about concomitant
diseases were collected from the patients’” medical re-
cords. Charlson’s comorbidity index (CCl) for the gen-
eral mortality prognosis was calculated using a special
computer program. Charlson’s Cl 23.0 was diagnostically
significant [7, 8]. The CCI score was calculated based
on the following information: the age-based score be-
gins at 250 years, with a one-point increase every ten
years; a history of myocardial infarction (+1 point); con-
gestive heart failure (+1 point); diseases of peripheral
vessels (+1 point); cerebrovascular diseases (+1 point);
dementia (+1 point), chronic obstructive pulmonary dis-
ease (COPD) (+1 point); diseases of connective tissue
(+1 point); peptic ulcer disease (+1 point); liver disease
(mild, +1 point; medium or severe, +3 points); diabetes
(+1 point); hemiplegia (+2 points); moderate and severe

Table 2 - Hemogram indicators (erythrocytes, hemoglobin, color indicator,
erythrocyte sedimentation rate, platelets) in patients with
community-acquired pneumonia caused by SARS-CoV-2, Me (Uq; Lq)

Retrospective data analysis proved
the absence of probable differences be-
tween the incidence of pneumonia of different catego-
ries of complexity in male and female patients. There
was also no influence of the place of residence (city or
village) on the category of complexity in patients with
community-acquired pneumonia. The obtained data
indicate that the presented research groups are repre-
sentative and do not depend on the gender and age of
the patients.

Statistical analysis of data was carried out using the
«STATISTICA 7.0» software. Absolute indicators are pre-
sented as the average value (Mean) and standard de-
viation (SD). Comparative analysis of absolute indica-
tors was carried out using the parametric ANOVA test.
A comparison of relative values, which were presented
in the form of a percentage ratio, was carried out by the
Pearson test. The difference was considered statistically
significant at p<0.05. Correlations were calculated using
the Pearson coefficient.

Research results and their discussion.

The Kraskel-Wallis analysis of rank variations showed
the presence of statistically significant differences in the
studied parameters of the hemogram in patients with
community-acquired pneumonia of different catego-
ries of complexity. It was established that patients with
community-acquired pneumonia caused by SARS-CoV-2
of 4 complexity categories had the lowest indicators of
erythrocytes, haemoglobin, platelets and the highest
erythrocyte sedimentation rate, compared to the data
of patients of 2 and 3 complexity categories and the
comparison group (table 2). At the same time, the ESR
was probably lower by 10.20% in the Il group compared
to the data of the Ill group, but it
remained probably higher com-
pared to the values of the com-

parison group.

Indicator Il group Il group IV group CG H; p p<0,05 It was established that the
Ervthrocyt 163 178 a1 183|115 28 Charlson index differed statisti-
rythrocytes, , ) , ) =15,28;| P, fonifi ; ; ;
x10'2/| (4,20, 5,02) | (4,26;5,15) | (3,67. 4,96) |(4,39; 5,31)[p=0,002+|  p" | cally significantly in patients with

3750 13950 2350 14700 community-acquired pneumonia
Hemoglobin, g/l | (124,00, | (127,50; | (109,50; | (130,00; |H1263: 1 Prw ey Or d.'ﬁer.erzjt. categorics <|)1f com-
150,50) | 148,50) | 129,50) | 163,00) [P~ Pr.co Pex';)g o 'dca'““,g o ener o

morbid burden in patients wi

Color indicator 0,90 0,90 0,88 0,90 | H=178L ) b, g cq, a higher com IexFi)t categor
(0,80; 0,90) |(0,88; 0,90) | (0,80; 0,90) |(0,90; 1,00)p<0,001*| ~p_~ " blg 3 A CC||° ] 2y5 iteg ;

. .5 (i.e., >
24,50 27,00 37,50 12,001 136 12 [Prw.ii-co Puy (ca)inti,) i)s a strono inde(leiélent

ESR, mm/hr (13,00; (16,50; | (33,00; (700, | 250G e P g Indep

34,00) 37,00) 45,50) 16,00) |P<Y Pe o 'rlsk factor for predicting mortal-
254,00 243,00 | 193,50 | 267,00 |, ..o ity, and a high burden of comor-

Platelets, x10%/1 | (214,50; (196,50; (176,00; | (243,00; | "- o % Punvv, | bidities, while a CCl of 0-2 points
289,00) 298,50) 231,50) 288,00) <L) Piv-ce indicates a low burden of comor-

Notes 1: CG — comparison group. Notes 2: * — statistically probable difference. bidities. Comparing the obtained
Notes 3: H - Kruskel-Wallis test; p - the level of its statistical probability. data on the comorbidity index in
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patients with community-acquired pneumonia caused
by SARS-CoV-2 concerning the comparison group, its in-
dicators were probably higher in the Ill (by 57.89%) and
IV (by 167.67%) observation groups.

In the study by Herndndez-Vasquez et al., a rela-
tionship between chronic diseases and pneumonia in
patients with COVID-19 was found [5]. The most com-
mon comorbidities were hypertension, diabetes, car-
diovascular disease (CVD), and malignancy. Similarly, in
a study from Wuhan, these conditions were associated
with pneumonia [1]. In addition, the Centers for Disease
Control and Prevention in the United States reported
that people with severe medical conditions such as
bronchial asthma (moderate to severe), COPD, diabetes,
CVD, kidney disease, obesity, immunosuppression, and
liver disease have a higher the probability of developing
severe forms of COVID-19, including pneumonia [10].
Regarding comorbidity and pneumonia in patients with
COVID-19, it was found that the probability of develop-
ing pneumonia increases with the number of chronic
diseases [11].

The Kraskel-Wallis rank variation analysis showed
statistically significant differences concerning the indi-
vidual studied indicators of the hemogram in patients
with community-acquired pneumonia of different cat-
egories of complexity depending on the comorbidity
index (table 4). The probable influence of a high comor-
bid burden (CCl 23 points) on the level of erythrocytes
and ESR in patients with pneumonia of the 4th complex-
ity category concerning the comparison group, as well as
the influence of a low comorbid burden (CCl 0-2 points)
on the level of the colour index and ESR in patients with
pneumonia of the 2nd category of complexity in relation
to the comparison group.

It is worth noting that among patients with a low co-
morbidity index, the ESR indicator was probably higher
in all studied groups compared to the comparison group,
while with a high CCl, this indicator in the IV group was

Table 3 - Indicators of the Charlson comorbidity
index in patients with community-acquired
pneumonia caused by SARS-CoV-2

A group of patients Charlson index, points p
Il group (n=124) 1,32+1,67 p“_m=0,004:
Il group (n=68) 2,10+2,09 %:|IZG<36C')90718*
IV group (n=16) 3,56+1,75 p","‘_';?%,%?é*
Comparison group (n=27) 1,33+1,21 Piv-cs<0,001*
Notes: * — statistically probable difference.

probably higher than the similar indicator in the Il group
by 47.06%.

Lymphopenia and thrombocytopenia have been re-
ported to be the most common haematological changes
in patients with ARVI and COVID-19 [12, 13]. Interest-
ingly, these changes were closely related to disease
prognosis and reflected a more severe clinical course.
A more significant decrease in platelet count was espe-
cially noted in non-survivors [14]. Viral infections cause
a systemic inflammatory response and cause an imbal-
ance between procoagulant and anticoagulant homeo-
static mechanisms [15]. In addition, the production of
autoimmune antibodies or immune complexes caused
by a viral infection can contribute to developing throm-
bocytopenia; SARS-CoV can also directly infect hema-
topoietic stem/progenitor cells, megakaryocytes, and
platelets, causing their growth inhibition and apoptosis
[16].

Research by Kurt et al. also showed ESR’s predictive
ability for pneumonia in patients with COVID-19 (AUC:
0.827, sensitivity and specificity values of 77% and 78%
for a threshold value of 37 mm/hr) [17].

When establishing the connection between the
studied parameters of the hemogram and the comor-
bidity index in community-acquired pneumonia caused
by SARS-CoV-2, probable weak negative associations

Table 4 — Hemogram indicators (erythrocytes, hemoglobin, color index, erythrocyte sedimentation rate,
platelets) in patients with community-acquired pneumonia caused by SARS-CoV-2 depending
on the Charlson comorbidity index, Me (Uq; Lq)

Indicator Il group Il group IV group CG H; p p<2,05
ccl 4,68 4,84 4,71 4,83 H=1,40; B
Erythrocytes, 0-2 points (4,39; 5,08) (4,26;5,22) (3,92; 5,05) (4,29; 5,45) p=0,705
%102/l ccl 4,18* 4,51* 3,81 4,90 H=10,71;
>3 points (3,49; 4,80) (4,07; 4,80) (3,51; 4,17) (4,89; 5,10) p=0,013* Pu.ce
cCl 139,00 141,00 123,50 141,50 H=6,71; B
Hemoglobin, g/! 0-2 points |(128,00; 150,00) | (132,00; 150,00) | (113,50; 127,50) | (129,50; 159,50) p=0,082
& '8 ccl 129,00 135,00 123,50 155,00 H=4,78; B
>3 points | (93,00; 151,00) |(113,00; 145,00) | (109,50; 130,50) | (141,00; 167,00) p=0,188
ccl 0,90 0,90 0,88 0,90 H=12,98;
Colour indicator 0-2 points (0,80; 0,90) (0,90; 0,90) (0,83; 0,95) (0,90; 1,00) p=0,005* Pucs
ccl 0,90 0,90 0,88 0,90 H=2,97; B
>3 points (0,80; 0,90) (0,80; 0,90) (0,80; 0,90) (0,90; 1,00) p=0,396
ccl 22,00 27,00 40,50 12,00 H=20,86; Pice,
Erythrocyte 0-2 points | (13,00;34,00) | (15,00;36,00) | (33,00;49,50) (9,00; 16,50) p<0,001* Puice,
sedimentation Pi.cg
rate, mm/hr cal 25,50 32,00 37,50 5,00 H=13,21; Py
>3 points | (10,00; 33,00) | (17,00;38,00) | (32,00;44,00) (3,00; 13,00) p=0,004* Pr.co
ccl 256,00 242,00 187,50 271,00 H=7,36; B
Platelets, 0-2 points |(215,00; 304,00) | (211,00; 315,00) | (160,00; 222,50) | (244,00; 287,50) p=0,061
x10%/I ccl 239,50 245,00 195,00 245,00 H=4,58; B
23v (204,00; 265,00) | (178,00; 282,00) | (177,50; 231,50) | (218,00; 312,00) p=0,205

Notes 1: GP — comparison group. Notes 2: * — statistically probable difference.
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a small thrombus may form that
can be rapidly dissolved by the
fibrinolytic system.

Conclusions.

Table 5 — Interconnection between the Charlson comorbidity index
and hemogram parameters (erythrocytes, hemoglobin, color index,
erythrocyte sedimentation rate, platelets) of patients with
community-acquired pneumonia caused by SARS-CoV-2

i The results of this study in-

Indicator Erythrocytes | Hemoglobin indoicc:':crar ESR Platelets dicate the lowest indicators of
- 026 019 014 o1l 012 erythrocytes, haemoglobin,
arlson r=-0,26; r=-0,19; r=-0,14; r=0,11; r=-0,14; i -
comorbidity index| p<0,001* | p=0,003* | p=0,027* | p=0097 | p=0,037+ | Platelets and the highest eryth

probability.

Notes 1: * — statistically probable difference. Notes 2: r — correlation coefficient; p — its statisticall

rocyte sedimentation rate in pa-
tients with community-acquired

were found between the increase in CCl and the de-
crease in the level of erythrocytes, haemoglobin, colour
index and platelets (table 5).

Patients infected with 2019-nCoV may have sev-
eral secondary haematological, immunological and bio-
chemical pathophysiological changes with severe acute
interstitial infiltration, inflammation and other lesions
combined with secondary hyperfibrinogenemia in the
lung tissues of patients [18]. As a result of the release
of various inflammatory and coagulation factors during
infection, the blood is in a state of hypercoagulability.
Together with hypoxia and acidosis, hypercoagulability
can cause pulmonary microvasoconstriction and blood
retention, and the progression of microthrombosis
can exacerbate pulmonary respiratory disorders [19].
In mild cases, thrombus formation may not occur, or

pneumonia caused by SARS-
CoV-2 of 4 complexity categories
concerning data in patients of 2 and 3 complexity cat-
egories and the comparison group. At the same time, a
probable influence of a high comorbid burden (CCl >3
points) on the level of erythrocytes and ESR in patients
with pneumonia of the 4th category of complexity con-
cerning the comparison group is revealed, as well as an
influence of a low comorbid burden (CCI 0-2 points) on
the level of the colour index and ESR in patients with
pneumonia of 2 severity categories compared to the
comparison group.

Prospects for further research.

In the future, it is planned to analyze leukogram
data in patients with community-acquired pneumonia
caused by SARS-CoV-2 and establish their features in pa-
tients with a high and low comorbid burden.
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NOKA3HUKN TEMOTPAMMU Y XBOPUX 3 HEFOCNITA/IbHOIO NMHEBMOHIEIO,
CNMPUYNHEHOIO COVID-19 3ANEXKHO BIA IHAEKCY KOMOPBIAHOCTI YAP/ICOHA

TepHONINbCbKMI HALiOHANbHUI MeguUHUiA yHiBepcuteT imeHi .f. Topb6aueBcbKoro MO3 YKpaiHu
(m. TepHoONinb, YKpaiHa)
gomelyuk_tmyh@tdmu.edu.ua

bazamo docnidHuKig 8id3Hayarome suwuli piseHb cmepmuocmi 8id COVID-19 y nayieHmis i3 makumu cynymHimu
30X80PHOBAHHAMU, AK 2irNepmoHis, cepuyeso-CyOUHHI 30X80PIOBAHHSA, OXUPIHHA, diabem i pakK. [JosedeHo, wo ui
30X80pPHOBAHHSA, PobaaMb nayieHmis binbw 8paA3AUBUMU 00 8AXKUX HAciOKkie COVID-19, Modyntoyu 83aeEmMo0ito
MIXC Xa35THOM i 8ipycom ma iMyHHI 8i0rnoeidi, CPpUYUHAYU 8aM(KI iHGheKUii ma cmepmHicme.

Y Hawomy 00CnidxeHHi MU MPOAHAi3y8asu MOKA3HUKU 2eMOo2pamMuU y X80pUX 3 HE20CNimasibHOK MHEBMOHIEH,
cnpuyuHeHor COVID-19 3anexcHo 8i0 iHOeKcy KomopbioHocmi YapscoHa.

byno nposedeHO pempocneKmusHe HeiHmepseHyiliHe Ko2opmHe O00cniOHeHHA MedudHux Kapmax 208
nauieHmis, ki 6yau 2ocnimanizo8aHi 3 nNpueody MO3aAIKAPHAHOI MHEBMOHII 3 He2amueHUM pe3ysabmamom
00cnioxceHHA Ma3Ka Ha sipyc SARS-CoV-2, npomszom cepeduHu ciyHA 00 KiHua KeimHsa 2021 poKy. OCHO8HY 2pyry
cKAanu nayieHmu 3 ideHmudgpikayieto HyKneiHosoi kuciaomu SARS-CoV-2 ma 03HaKamu MHe8MOHIi npu Komn’tomepHili
momozpadii sucokoi po3dinbHoi 30amHocmi. 3a maAxkKicmio NHe8MoHiIi xeopi bynau po3nodineHi Ha mpu epynu: Il
2pyna - nauieHmu i3 nHeemoHieto 2 kamezopii cknadHocmi (n=124), Il epyna - nayieHmu i3 nHeemoHieto 3 kKamezopil
cKnadoHocmi (n=68), IV epyna - nauieHmu i3 mnHeemMoHiero 4 kamezopii cknadHocmi (n=16). [pyny nopieHAHHA cKAAAU
nauieHmu 3 ideHmudikayieto HykneiHogoi kucaomu SARS-CoV-2 ma 8idcymHicmb MHE8MOHIi npu Komn’rtomepHil
momoepaghii  8ucokoi po3dinbHoi 30amHocmi. [1poB8oousnOCs BU3HAYEHHA [MOKA3HUKI8 3020/bH020 QHAAI3Y
(epumpoyumu, eemoenobiH, LLIOE, mpomboyumu) Kposi Ha aeMOMAMUYHOMY 2eMamosi02iYHOMY aHaMAI3amopi
«Yumizen H500 CT». [aHi nauieHmie ma iHGpopmMauiro npo cynymHi 3axe80pro8aHHA 6yau 3i6paHi 3 medu4HuUx
Kapm xeopux. IHOekc Komopb6ioHocmi (CCl) YapncoHa (Charlson Comorbidity Index) 0na 3azanbHo20 npo2HO3y
/71emanbHOCMi Po3paxosysanu 3ad CreyianbHO Kom'tomepHow npoepamoro. CmamucmuyHull aHaniz OaHuUx
30ilicHeHO 3 BUKOPUCMAHHAM rpo2pamMmHo20 3abesnevyeHHa «STATISTICA 7.0». MopisHanbHulli aHAni3 abconomHux
MOKa3HUKie 30ilicHeHo 3 BUKOPUCMAHHAM rnapamempuyHo2o mecmy ANOVA.

Pesynemamu ybo20o 00CniOHeHHA c8id4ame Mpo HAUHUMYI MOKA3HUKU epumpoyumis, 2emoesnobiHy,
mpomboyumie ma Halisuwji - wWeuoOKocmi 0CIOaHHA epumpoyumie y X8opux HA He20CnimasbHy MHEBMOHIo,
cnpuyuHeHy SARS-CoV-2 4 kamezopii cknadHocmi cmocoeHo AaHux y nauyieHmis 2 i 3 kKameaopii cknadHocmi ma
2pynu nopieHAHHA. [1pu UbOMY 8UABAAEMbCA 8ip02iOHUU 81U 8UCOKOI KOMOpPbIOHOI o6msaxceHocmi (CCl >3 6anis)
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Ha piseHb epumpoyumie ma LLIOE y xeopux Ha nHe8MoHito 4 Kameaopii CKAadHOCMi CMOCOBHO 2pyru MOPIBHAHHS,
0 MAKOXC 8MauU8 HU3bKoi KomopbioHoi obmsaxceHocmi (CCl 0-2 6anu) Ha pieeHb KonipHo20 nokasHuka ma LLUOE y
X8OPUX HA MHEBMOHIO 2 Kamezopii CKAaOHOCMi CMOCOBHO 2pynu MOPIBHAHHS.

Knwo4oei cnosa: SARS-CoV-2, nHeeMoHis, iHOeKc komopbioHocmi YapracoHa, eemozpama.

38’A30K ny6nikauii 3
pocnigHumu pobotamm.

Pobota € ¢parmeHTOM KOMMIEKCHUX HayKOBUX
pob6iT TepHONiNIbCbKOrO HaLiOHa/IbHOTO MEAUYHOro YHi-
BepcuTeTy imeHi .. Topbayescbkoro MO3 YKpaiHu Ha
Temy «KomnaekcHUM nigxig A0 KOHTPO/IO CMMMTOMIB,
6e3nocepefHbOro i BiAAANEHOMO MPOrHO3y B YMOBaXx
KOoMOop6igHoi natonorii B KAiHiLj BHYTPiWHiX XBOpob Ta
npakTuui cimeliHoro nikapsa» (Ne aep»kaBHoi peecTpau;i
0118U000361).

Bcryn.

Kinbka pocnigyeHb NpoAeMOHCTPYBasn BULLY Hac-
TOTY Ba)KKMX BUMNAAKIB i CMEPTHOCTI cepepn, MauieHTIB i3
COVID-19 i3 cynyTHiMM 3aXBOPHOBAHHAMM, TaKUMMK AK
AiabeT, BUCOKMI apTepianbHU TUCK, OXKMPIHHA Ta cepLe-
BO-CYZMHHIi 3aXBOPIOBAHHS, NOPIBHAHO 3 NaLieHTamu 6e3
CynyTHiX 3axBoptoBaHb [1, 2]. Xoua NpUUMHHO-HACNiAKOBI
MeXaHi3mMM, 3aBAAKM AKMM XPOHIYHI 3aXBOPIOBAHHA NiA-
BULLYIOTb PU3MK TAXKKOCTI Ta cmepTHOCTi Big COVID-19,
BCe Lie BMBYalOTbCA, By/10 NpUNyLLEHo, WO NaLieHTn 3
rinepTeHsieto i AiabeTom MatoTb NiABULLEHY CNPUNHATAN-
BiCTb 0 BaKKoi iHbekujii SARS-CoV-2 [3, 4]. Takox 6yno
BUC/IOBNIEHO MNpUNyLWeHHs, wWwo iHdeKuia SARS-CoV-2
MOKEe CMpUYMHUTM abo noripwuTh eHAOoTeniiT, AKui
MOXe A0AaTKOBO BM/IMHYTU Ha CTaH Ntofen i3 nonepe-
OHbOI eHAoTeNiaNbHO AUCPYHKLUiED, HanpuKiag, i3
OXMPiHHAM, giabeTom, renatntom Ta iHWKmMmm CC3 [5]. e
nigHIMae NUTaHHA NPO Te, AK MyIbTUMOPBIAHICTbL — Ha-
ABHiCTb 2 ab0 6inblie XPOHIYHMX CynyTHIX 3aXBOPOBaHb
— MOXe BM/IMHYTU HA TAXKKICTb 3aXBOPIOBAHHA Ta CMepT-
HiCTb NaLieHTiB 3 iHpeKLieto SARS-CoV-2.

MeTta gocnipyKeHHs.

JocnignTv NoKasHMKM remorpamm y XBOpux 3 Heroc-
niTasibHOO MHEBMOHI€, cnpuymHeHoto COVID-19 3a-
JIEXKHO Bif, iHAEKCy KomopbiaHocTi YapacoHa.

06’eKT i meToaM pJocnigKeHHA.

Byno npoBefeHO PeTpoCcneKTUBHE HeiHTepBeHLiliHe
KOFOpPTHE AOCANIAXKEHHA MeAMYHUX KapTax 208 nauieH-
TiB, AIKi OByNM rocnitanisoBaHi 3 NnpuBoAy NosanikapHAHOI
NHEBMOHIi 3 HeraTMBHUM pe3ynbTaToM AOCAIOXKEHHA
Ma3sKa Ha Bipyc SARS-CoV-2 go TepHoninbcbKoi obnacHoi
KNiHIYHOI NliKapHi NPOTArOM cCepeamHW CiYHA [0 KiHuA
KBiTHA 2021 poky.

Kputepiamn BKAtoueHHA Bynu: BiporigHa enigemio-
noriyHa ictopis iHoekujii SARS-CoV2 3 igeHTUdIKaujieo
HyKneiHoBOI Kncnotu SARS-CoV-2 y maskax i3 ropsia abo
HWXKHIX AUXaNbHUX LWAAXIB 33 AOMNOMO-
roto MonimepasHoi NaHLIIOroBOI peakuii
B peasibHOMY 4aci He Mi3Hiwe Hix 3a 1

nnaaHoBMMu HAYKOBO-

Hielo 4 KaTteropii cknagHocTi (n=16). CTyniHb TAXKKOCTI
NHEBMOHIi po3paxoByBanu 3a wkanow PORT [6]. Mpyny
NOPIBHAHHA CKNANM NaujieHTn (n=27), aKi nocTynuau B
ny/IbMOHO/IOTiYHEe BigdineHHsa TepHoninbCbKoi 0b6aacHoi
KNiHIYHOT NiKapHi B LeW e nepiog 3 HeraTMBHUM pe-
3y/IbTAaTOM [0CANIAXKEHHA Ma3Ka Ha Bipyc SARS-CoV-2 (Ha
MOMEHT HAZAXOAMKEHHS), NpoTe AKi Manu AOCTOBIPHWUIA
enigemionoriyHnii aHamHes iHdeKuii SARS-CoV2 3 igeH-
TUdiKaujieto HykneiHoBoi Kucnotn SARS-CoV-2 y masKax
i3 3iBy 260 HMXKHIX AMXanbHUX WAaxie metogom MJIP 3i
3BOPOTHOK TPAHCKPUMLIE B peasbHOMY 4aci He mi3-
HiWwe HiX 3a 1 mMicaub A0 NOCTYNJEHHA HA CTaLioHapHe
NiKyBaHHA; rocTpi pecnipaTopHi CUMNTOMM; BIACYTHICTb
NHEBMOHIi NpK KomMn'toTepHilt Tomorpadii BUCOKOI po3-
AOiNbHOI 34aTHOCTI. BU3HaueHHA NMOKa3HMKIB 3ara/ibHOro
aHanisy (eputpoumTn, remornobiy, LLOE, TpomboumTh)
KpPOBi MPOBOAMAN HA aBTOMATUYHOMY FeMaTosIoriYHOMY
aHanizatopi «Yumizen H500 CT».

[JaHi naujeHTiB Ta iHbopmaLito npo cynyTHi 3axBo-
ptoBaHHA Byan 3ibpaHi 3 MeauyYHNX KapT XxBopuX. IHAEKC
komopbigHocTi (CCl) YapncoHa (Charlson Comorbidity
Index) ona 3aranbHOro NPOrHO3y NEeTanbHOCTI PO3pPaxo-
BYBa/IM 3a CheLja/ibHO KOM'IOTEPHOIO Mporpamoto. 3a
AJjarHOCTMYHO 3HauyMMmnin BBaxkanu IK YapncoHa 23,0 [7,
8]. OuiHka CCl 6yna po3paxoBaHa Ha OCHOBI TaKoi iHbop-
Mau,ii: OLiHKa Ha OCHOBI BiKy NOYMHAETbCA 3 250 pokiB, 3i
36inbweHHAM Ha oanH 6an KoxHi 10 poKiB; nepeHeceHUi
iHbapKT miokapaa B aHamHe3i (+1 6an); 3acTiliHa cepueBa
HeaocTaTHiCTb (+1 6an); 3axBoproBaHHA NepudepuyHmxX
cyauH (+1 6an); uepebpoBacKynapHi 3axBopoBaHHA (+1
6an); nemeHuin (+1 6an), XxpoHiYHe 0BCTPYKTUBHE 3aXBO-
ptoBaHHA nereHb (XO3/1) (+1 6an); 3axBOpIOBAHHA CMO-
JIYYHOI TKaHWHK (+1 6an); BMpa3KoBa xBopoba (+1 6an);
3axXBOpPIOBaHHA nediHKkK (nerke, +1 6an; cepeaHe abo
BakKe, +3 6ana); uykposuii ajabet (+1 6an); reminneris
(+2 6anu); xpoHiyHa xBopoba HUPOK CepesHbOro Ta TAXK-
KOro ctyneHs (+2 6anu); conigHa nyxauHa (noKanisosa-
Ha +2 6anu; metactasu +6 6anis); nenkemia (+2 6ann);
3n105KicHa nimdpoma (+2 6anum); Ta cuHapom HabyToro
imyHogediunTy (+6 6anis) [9]. AaHi 6ynn 3ibpaHi ogHUM
[OCNIAHWKOM, a NOTiM NepesipeHi 4pyrum AOCNIGHUKOM.

BapTo 3a3HauMTH, WO cepeaHili BiK NaLiEHTIB Biporia-
HO He BiAPI3HABCA MiXK rpynammn CrocTepekeHHa Ta rpy-
noto nopisHAHHA (Tabn. 1).

PeTpocneKkTMBHMIA aHani3 AaHuWx 3acBiguMB BiAcCyT-
HiCTb BipOriAHWX BiAMIHHOCTEM MiX 4aCTOTOK 3aXBOpHO-

Tabnuua 1 — XapakTepucTUKa BiKy NaLieHTIB 3a1eXHO Big, KaTteropil
CKnagHocTi nHeBMOHIT npu pneumonia caused by SARS-CoV-2

MicALb [0 NOCTYM/IEHHA Ha CTauioHap-
He NiKyBaHHA; O3HAKM MHEBMOHIi npu

lpyna

KinbKicTb
oci6 y rpyni,
n

Bik, poku p

KoMn'toTepHilt Tomorpadii BUCOKOT pos-
OiNbHOI 34aTHOCTI.

Mpyna nopisHAHHSA (NauieHTn i3 COVID-19, y
AKMX He ByN0 AiarHOCTOBAHO NMHEBMOHItO)

27 53,52+16,68

3a 'I:FI)KK.ICTPO NMHEeBMOHIi xBopi 6yan Il rpyna (NaieHTH i3 NHEBMOHIEK sl—zzg'igg
posnogjineHi Ha Tpu rpynu: Il rpyna - | areropii cknagHocTi) 124 29,73+16,68 pl-3=0:558
NaujeHT i3 NHEBMOHIELD 2 KaTeropii | rpyna (nauienT i3 nHeBMOHiEO p;:=0,908
cknagHocti (n=124), Ill rpyna - NawieHTN 3 kaTeropii cknagHocTi) 68 °8,37+12,88 p,,=0,998
i3 MHeBMOHiel0 3 KaTeropii CKNaAHOCTI [IV rpyna (nawieHTv i3 nHesmoHie p,,=0,998

(n=68), IV rpyna - naujieHTH i3 NHeBMmO- {4 KaTeropii cknagHocTi)

16 59,06+12,32
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Tabnuusa 2 — MokKasHMKK remorpamu (epuTpoumTH, remornobiH,
KONbOPOBUiA NOKA3HUK, WBUAKICTb OCiAaHHA epUTPOLMUTIB, TPOMBOLMUTH)
Y XBOPUX Ha HErocnitasbHy NHeBMOHilo,

(Tabn. 2). Mpu ubomy, LLIOE 6yna
BiporigHO Hu4a Ha 10,20% vy Il
rpyni ctocosHo aanux Il rpynn,

cnpuunHeHy SARS-CoV-2, Me (Ug; Lq) npote 3anuwanacsa  BiporigHoO
BMLLLOIO MPOTU 3HAYEHb Fpynu no-

MoKasHuK Il rpyna Il rpyna IV rpyna rmn H; p p<0,05 PIBHAHHS.
EputpouuTy, 4,63 4,78 4,21 4,83 |H=1528;| P, . BcraHosneHo, wo  iHAeKc
x10%/n (4,20;5,02) | (4,26; 5,15) | (3,67; 4,96) |(4,39; 5,31)[p=0,002*| p, .. | YapACcOHa CTaTUCTUUHO 3HAYMMO
137,50 139,50 123,50 | 142,00 |, .o o Pi3HMBCA Yy XBOPUX Ha Herocni-
Temornob6in, r/n (124,00; (127,50; (109,50; | (130,00; p=_0 0106;‘ p'F‘;'Vr“‘-'Vr Ta/lbHy MHEBMOHItO Pi3HMX KaTe-
150,50) | 148,50) | 129,50) | 163,00) ' V¢ | ropiit cKNaAHOCTI, WO CBIAYMTL
KonipHuii 0,90 0,90 0,88 0,90 | H=178L;| P, s . | MPO BULLY KOMOPbigHY obTAXe-
NOKa3HUK (0,80;0,90) | (0,88; 0,90) | (0,80; 0,90) (0,90; 1,00)p<0,001*| Py cc | icTb y XBOPUX Ha HErOCHITAbHY
24,50. 27,00' 37,50' 12,09 H=36,12; [P 1-cs, Py, NMHEBMOHIO 3 BMLLOKO KaTeropieto
LWOE, mm/roA (312'88)' (3176'05(% (2’53'508)' g'%%) p<0,001* yco cknagHocti (tabn. 3). lpaHuuHe
25; 00 24; 00 19’3 = 2617 00 bCa 3HayeHHs CCl 2,5 (TobTo >3 6anu)
I’ig?’)ﬁoum”’ (14550, | (196,50; | (17600; | (243,00; [M=I05 | Py, | € BATOMMM HESANEKHMM GAKTO-
289,00) 298,50) 231,50) | 288,00) [P< Iv- o POM PW3MKY ANA NPOrHO3YyBaHHA
Npumitka 1: [T — rpyna nopisHaHHA. MpUMiTKa 2: * — CTaTUCTUYHO BIPOTiHa BIAMIHHICTb. CMEPTHOCTI, BUCOKUM TArapem cy-
Mpumitka 3: H - kKputepiii Kpackena-Yonnica; p — piBeHb MOro CTaTUCTUYHOI BipOriAHOCTI. NYTHIX 3axBoptoBaHb, Toai Ak CCl

BAHOCTi Ha NMHEBMOHItO Pi3HMX KaTeropin CKNagHocTi y
naLieHTIB YOMI0BIYOT Ta »KiHOYOI cTaTel. TakoX He Hyno
BMABNEHO BMMBY MiCLA MPOMKMBAHHA (MICTO uM ceno)
Ha KaTeropito CKAAAHOCTI Y XBOPWUX 3 HErocnitasbHO
nHeBMOHi€t0. OTpMMaHi AaHi BKa3yloTb Ha Te, WO npea-
CTaB/IeHI JOCNIAKYBAHI rPYyNu € penpe3eHTaTUBHUMMU i He
3a/1eXaTb Bif, CTaTi Ta BiKy MaLi€HTIB.

CTaTUCTMYHMIA aHani3 JaHUX 34iNCHEHO 3 BMKOPUC-
TaHHAM nporpamHoro 3abesneyeHHa «STATISTICA 7.0».
ABCONIOTHI MOKAa3HMKM NPeaCTaBaeHO Yy BUMALI cepes-
HbOro 3HayeHHa (Mean) Ta Moro CTaHAAPTHOrO BigXW-
NeHHA (SD). MopiBHANbHWIA aHaNi3 abCOMOTHUX NOKa3HK-
KiB 34iiCHEHO 3 BUKOPUCTAHHAM NMapamMeTpUYHOro Tecty
ANOVA. MNopiBHAHHA BiAHOCHUX 3HAYEHb, AKi byu nNpes-
CTaB/IeHi Y BUIMNALj BiACOTKOBOrO CMiBBiAHOLWEHHS, 34iN-
CHEeHo KpuTepiem [lipcoHa. BigMiHHICTb BBaxanu cra-
TUCTMYHO BiporigHoto npu p<0,05. KopenauiiiHi 38’A3KM
06paxoBaHO 3 BUKOPUCTAHHAM KoedilieHTy MipcoHa.

Pe3ynbTatu AocnigeHHs Ta ix 06roBopeHHs.

MpoBeaeHHA aHanisy paHrosux Bapiauii Kpacke-
na-Yonicca Nokasano HaABHICTb CTAaTUCTUYHO 3HAYYLLUX
BiAMIHHOCTEN LWOAO0 AOCAIAMKYBAHMX MOKA3HUKIB remo-
rPamm y MNaLEHTIB 3 HErocniTalbHOK MHEBMOHIED Pi3-
HWUX KaTeropin cknagHoOCTi. BcTaHOBMEHO, WO Yy XBOPUX
Ha HerocniTafbHy NHEBMOHItO, cnpuymHeHy SARS-CoV-2
4 Kateropii CKNagHOCTI BUABNANNCA HAMHUMKYI MOKa3HU-
KM epuTpoumTiB, remornobiHy, TPOMOOLMTIB Ta HANBULL
- LBWMAKOCTI OCifaHHA epUTPOLUTIB, CTOCOBHO AaHUX Y
naLieHTIB 2 i 3 KaTeropii CKNAAHOCTI Ta FPyNyM NOPIBHAHHA

Tabnuusa 3 — MoKasHMKM iHAEKCY KomopbigHoCTi
YapacoHa y XBOpUX Ha HerocnitasibHy NHEBMOHiIlO,
cnpuunHeHy SARS-CoV-2

IHaekc YapacoHa,
lpyna xBopux Ganu p
Il rpyna (n=124 1,32+1,67
py ( ) pl\—lll=0’004:
_ p, ,<0,001
Il rpyna (n=68 2,10+2,09 -1V
pyna (n=68) P1.cc=0.978
_ p, ,=0,003
IV rpyna (n=16) 3,56+1,75 I'I:{;2=0’049*
*
lpyna nopiBHAHHA (n=27) 1,331£1,21 Pry.s<0,001
MpumiTKa: * — cTaTUCTMYHO BiporigHa BiAMIHHICTb.

0-2 6ann BKA3yBaE Ha HU3bKWN
TArap CynyTHIX 3axBOpOBaHb. [TOPiBHIOOYM OTpUMaHI
OaHi iHAeKcy KOMOpPBIAHOCTI y XBOPUX Ha HerocniTasbHy
NHEBMOHIt0, cnpuymHeHy SARS-CoV-2 cTocoBHO rpynu
NOpPIBHAHHA BUABAEHO BiPOTiAHO BMLLj MOrO NMOKA3HUKN Y
Il (Ha 57,89%) i IV (Ha 167,67%) rpynax CnocTepeXKeHHs.

Y pocnigxeHHi Hernandez-Vasquez Ta cniBasT. byno
BUAB/IEHO 3B’A30K Mi¥K XPOHIYHUMM 3aXBOPIOBAHHAMM Ta
NHEBMOHi€to y nauieHTis i3 COVID-19 [5]. HalinowwupeHi-
LWMMK CYNYTHIMM 3axBOPOBaHHAMM Bynn apTepianbHa
rinepTeHsia, LUyKpoBuit aiabeT, cepLeBO-CyAuHHI 3axBo-
ptoBaHHA (CC3) Ta 310AKiCHI HOBOYTBOpPEHHSA. Tak camo B
[OCNiAXKEHHI 3 YXaHA Ui cTaHu 6ynun noB’A3aHi 3 HasaBHic-
THo MHeBMoOHiT [1]. Kpim Toro, LieHTpu 3 KOHTpOto Ta Npo-
dinakTUKM 3axBoptoBaHb y CnonyyeHux LLtatax Amepukm
MOBIAOMUN, LLLO 104U 3 CEPNO3HUMM 3aXBOPHOBAHHAMM,
TakMMKM AK BpoHxiasbHa acTma (Big, cepeaHboro 4o TAXK-
Koro), XO3/1, giabet, CC3, 3aXxBOPIOBaHHA HUPOK, OXKM-
PiHHA, iIMyHOCYnpecia Ta 3aXBOPIOBAHHSA MEYiHKK, MaloTb
6iNbly MMOBIPHICTb PO3BUTKY BarKKMx ¢popm COVID-19,
y Tomy umcni nHesmoHii [10]. LLlo cTocyeTbeca Komopbia-
HOCTi Ta NMHEBMOHIi y nauieHTis 3 COVID-19, 6yno BcTa-
HOBJIEHO, LLLO MMOBIPHICTb PO3BUTKY MHEBMOHIi 3pocTae
3i 36iNIbLLUEHHAM Ki/IbKOCTi XPOHiYHMX 3axBoptoBaHb [11].

MpoBefeHHA aHanisy paHroBux Bapiauii Kpackena-
Yonicca nokasano HAABHICTb CTAaTUCTUYHO 3HAYYLLMX Bia-
MIHHOCTEW LWOAO OKPEMWX AOCAIAKYBAaHUX MOKA3HUKIB
remorpamm y MawieHTiB 3 HErocniTa/bHOK NMHEBMOHIE
Pi3HUX KaTeropi CKAAZHOCTI 3aNeXHO Bif iHOEKCY KO-
mopbigHocTi (Tabn. 4). BctaHoBNEeHO BiporigHUiA BNAUB
BMCOKOI KomopbiaHoi o6TaxkeHocTi (CCl 23 6anis) Ha pi-
BeHb eputpoumtis Ta LLIOE y xBoprx Ha NHEBMOHItO 4 Ka-
Teropii CKNAAHOCTI CTOCOBHO rPynu NOPIBHAHHA, @ TAKOX
BMN/IMB HM3bKOT KOMOpPBiaHOT 06TAKeHOoCTi (CCl 0-2 6anu)
Ha piBeHb KONiIpHOro noKasHuka Ta LWWOE y xBopux Ha
NMHEBMOHIO0 2 KaTeropii CKAaAHOCTi CTOCOBHO rpynu no-
pPiBHAHHA.

BapTo BiAMITMTM, WO cepes, XBOPUX 3 HU3bKUM iH-
[EeKcoM KomopbiaHocTi nokasHuk LLOE 6ys BiporigHo
BULLMI Y BCIX AOCAIAKYBAHWUX FPynax CTOCOBHO rpynu no-
piBHAHHA, ToAai AK 3 BUCOKUM CCl gaHuii noKasHuk B IV
rpyni 6yB BiporigHO BULLMIA aHAIOMNYHOIO NOKa3HMKa B I
rpyni Ha 47,06% .
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Tabnuusa 4 — NMoKasHMKK remorpamu (epUTPoLUTH, reMmorno6iH, KoNbopPOBUIA NOKA3HUK, LWWBUAKICTDb
ocCigaHHA epUTpPOLUTIB, TPOMBOLMTH) Y XBOPUX HA HErocnitaibHy MHEBMOHIlO, cnpuunHeHy SARS-CoV-2
3a/1eXHo Big iHaeKcy KomopbigHocTti YapacoHa, Me (Uq; Lg)

MoKasHUK Il rpyna Il rpyna IV rpyna rm H; p p<2,05
CCl 4,68 4,84 4,71 4,83 H=1,40; _
Eputpountu, 0-2 points (4,39; 5,08) (4,26; 5,22) (3,92; 5,05) (4,29; 5,45) p=0,705
x10%?/n CCl 4,18* 4,51* 3,81 4,90 H=10,71;
>3 points (3,49; 4,80) (4,07; 4,80) (3,51; 4,17) (4,89; 5,10) p=0,013* Puv.ce
CCl 139,00 141,00 123,50 141,50 H=6,71; _
. 6in, 1/ 0-2 points | (128,00; 150,00) | (132,00; 150,00) | (113,50; 127,50) | (129,50; 159,50) p=0,082
EMOMOBIH, T/ ccl 129,00 135,00 123,50 155,00 H=4,78; ]
>3 points | (93,00; 151,00) [(113,00; 145,00) | (109,50; 130,50) | (141,00, 167,00) p=0,188
CCl 0,90 0,90 0,88 0,90 H=12,98;
KonipHuit 0-2 points | (0,80; 0,90) (0,90; 0,90) (0,83; 0,95) (0,90; 1,00) p=0,005* Pics
MOKa3HUK CCl 0,90 0,90 0,88 0,90 H=2,97; B
>3 points (0,80; 0,90) (0,80; 0,90) (0,80; 0,90) (0,90; 1,00) p=0,396
WsmaKicT ccl 22,00 27,00 40,50 12,00 H=20,86; F’;’u-ca
ociaHHA 0-2 points | (13,00;34,00) | (15,00;36,00) | (33,00;49,50) | (9,00; 16,50) p<0,001* ke,
epuTpoLmTiB, Mm/ BeCs
roa ccl 25,50 32,00 37,50 5,00 H=13,21; P
>3 points | (10,00;33,00) | (17,00;38,00) | (32,00;44,00) | (3,00;13,00) p=0,004* Puvce
CCl 256,00 242,00 187,50 271,00 H=7,36; B
Tpom6owuTy, 0-2 points |(215,00; 304,00) | (211,00; 315,00) | (160,00; 222,50) | (244,00; 287,50) p=0,061
x10°/n CCl 239,50 245,00 195,00 245,00 H=4,58; B
23v (204,00; 265,00) | (178,00; 282,00) | (177,50; 231,50) | (218,00; 312,00) p=0,205

Mpumitka 1: [T — rpyna nopisHaAHHA. MpumiTtka 2: ¥ — cTaTUCTUYHO BiporiagHa BigMIHHICTb.

Mosigomnsnocs, WO Hauno-
LWNPEHIWMMN  TeMaTONOTIYHUMM
3MiHaMmu y naujieHTiB i3 PBI Ta
COVID-19 6ynu nimdoneHia Ta
TpomboumTonenia [12, 13]. Li-

Tabnuua 5 — B3aemo3B’a30K MiXK iHAeKcom KomopbigHocTi YapncoHa
Ta NOKa3HUKaMM remorpamm (epuTpoumuTn, remornobiH, Konboposuii
NOKa3HUK, WBUAKICTb OCiAaHHA epUTPOLUTIB, TPOMOBOLIUTU) XBOPUX Ha
HerocnitasibHy NHeBMOHIl0, cnpuunHeHy SARS-CoV-2

KaBo, ”"'c_) Ui 3MmiHM Byan TicHo MoKasHuK Eputpountn | femornobin Kgn;paHMM LLIOE TpombouuTtn
nos’A3aHi 3 MNPOrHO30OM 3aXxBO- el A

ptOBaHHA Ta Bigobpakanu binbl |IHaekc komopbia-| r=-0,26; r=-0,19; r=-0,14; r=0,11; r=-0,14;
BaYKKMI1 KNiHIYHWIA nepebir. binbl |HOCTi Yapacona p<0,001* p=0,003* p=0,027* p=0,097 p=0,037*

3HAQYHE  3HUKEHHA Ki/IbKOCTI

CTaTUCTMYHA BipOrigHICTb.

MpumiTKa 1: * — cTaTUCTUYHO BiporigHa BigMIHHICTb. MpUmiTKa 2: r — KoediLieHT KopenaLii; p — Moro|

TpombouuTis 6yno ocobanBo Bia-
3HAYEHO Y TUX, XTO He BMXKMB [14].
BipycHi iHeKL,jii BUKANKAIOTb CUCTEMHY 3ana/ibHy Bigno-
BiAb i BUKAMKAOTb AucbanaHc MiK NPOKOAryNAHTHUMMU
Ta aHTUKOArYNAHTHUMMW FOMEOCTAaTUHHMUMMN MEXaHi3MaMu
[15]. Kpim Toro, BUpOGAEHHS ayTOIMYHHWUX aHTUTIA abo
iMYHHWX KOMNEKCIB, BUK/IMKAHUX BipyCHOO iHOEKLIEr,
MOMKe CNpUATM PO3BUTKY TpomboumToneHii; SARS-CoV
TaKoX MoKe b6e3nocepefHbo iHDIKyBaTU remonoeTmy-
Hi  CTOBBYPOBI/KNITUHU-NIONEPEAHMKM, MerakapioumTu
Ta TPOMOOLMTHM, BUKAMKAOUM NPUTHIYEHHA iX POCTy Ta
anonTos [16].

[ocnigxeHHA Kurt Ta cniBaBT. TaKOXK MOKa3aiu npo-
rHOCTUYHy 34aTHicTb LWOE woao HaaBHOCTI NHEBMOHIT y
XBOPMX, WO nepeHecnv COVID-19 (AUC: 0,827, 3HaueHHs
4yTAMBOCTI Ta cneumbivHocTi 77% i 78% pna noporosoro
3HaueHHAa 37 mm/roa) [17].

Mpy BCTaHOBNEHHI B3aEMO3B’A3KY MiXK [A0CNiAKYBa-
HUMW MapameTpamu remorpamm Ta iHaekcom Komopbia-
HOCTI Y Ha HerocnitasbHy NHEBMOHItO, crnpmnymHeHy SARS-
CoV-2 BusABAEHO BiporigHi cnabki HeraTMBHI acoujaLLii mixK
3poctaHHAM CCl Ta 3HUKEHHAM PiBHA €PUTPOLLUTIB, remMo-
rnobiHy, KoNiPHOro NOKasHKKa i TpombouumTis (Taba. 5).

MaujieHTn, iHpikosaHi 2019-nCoV, MOXKYTb MaTU HU3KY
BTOPMHHUX FEMATO/NOrNYHUNX, IMYHONOTYHUX Ta Bioximiy-
HUX NaTodi3ioNoriYHMX 3MiH i3 CEpAO3HOID TOCTPOIO iH-
TepcTULiaNbHO IHOINbTPaALLIEID, 3aNaNeHHAM Ta iIHLWMMMK
YPaXKeHHAMM B MOEAHAHHI 3 BTOPMHHOM rinepdibpuHo-
reHemieto B lereHeBUX TKaHWHaxX naujieHTiB [18]. BHachi-

OOK BUAINEHHSA Pi3HMX PaKTOPiB 3aManeHHA i 3ropTaHHA
nig, yac iHdeKLji KpoB 3HAX0AMTLCS B CTaHi rinepkoary-
nAuji. Pa3om 3 rinoKcieto Ta aunao3om rinepkoarynais
MOKe CMPUYNHUTU NereHeBy MiKPOBa3OKOHCTPUKLO Ta
3aTPUMKY KPOBI, @ MPOrpecyBaHHsA MiKPOTPOMBO3y MorKe
NOCUIUTU NlereHeBi pecnipaTopHi po3nagu [19]. Y nerkux
BMNagKax Moxe He BigbyBaTnca yTBopeHHs Tpombis abo
YTBOPIOBATUCA MafieHbKi TPOMOM, K MOXKYTb LUBUMAKO
PO34YNHATUCA PiBPUHONITUYHOO CUCTEMOIO.

BucHoBKMW.

Pe3ynbTaT LbOro AOCHIAMKEHHS CBiAYaTb MPO Hal-
HUMKYI MOKa3HMKMU epuTpouuTiB, remornobiny, Tpombo-
LUMTIB Ta HaMBULL - LWBMAKOCTI OCiAAHHA epuTpoumTiB
Y XBOPMX Ha HErocnitaibHy MHEBMOHIlO, CNPUYMHEHY
SARS-CoV-2 4 KaTteropii CKNagHOCTi CTOCOBHO AaHuX Y
nauieHTiB 2 i 3 KaTeropii CKNaAHOCTI Ta rPynn NOPIBHAH-
HA. Mpu LbOMY BUABNAETLCA BiPOTiAHWI BNAMB BUCOKOI
KomopbigHoi o6TaxkeHocTi (CCl 23 6anis) Ha piBeHb epu-
TpoumTie Ta LLOE y xBOpMX Ha NMHEBMOHItO 4 KaTeropii
CKNAZHOCTI CTOCOBHO Fpynu NOPiBHAHHA, @ TaKOX BM/IUB
HU3bKOi KomopbigHoi ob6TaxkeHocTi (CCl 0-2 6anun) Ha pi-
BEHb KOMIPHOro nokasHumka Ta LLOE y XBopux Ha NHEBMO-
Hito 2 KaTeropii CKAAZHOCTI CTOCOBHO rPyny NOPIBHAHHA.

MepcneKkTMBM NogaNbLUNX AOCAIAMXKEHD.

Y nepcnekTuBi NaHyeTbCA NPOaHani3yBaTh AaHi neu-
KOrpamm y XBOPUX Ha HerocnitanbHy NHEBMOHItO, Cnpu-
ymHeHy SARS-CoV-2 Ta BCTaHOBUTH iX 0CO6IMBOCTI y XBO-
WX 3 3 BUCOKOHO | HU3bKOK KOMOPOiIAHOM OBTAMKEHICTHO.
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NOKA3HUKU TEMOIPAMMU Y XBOPUX 3 HEFOCMNITA/IbHOKO MHEBMOHIEKO, CMPUYUHEHOIO COVID-19 3A-
NEXHO BIA IHOEKCY KOMOPBIAHOCTI YAP/ICOHA

fomentok T. M., Mapyuwak M. I.

Pestome. Bcmyn. Kinbka gocnigeHb NpogeMOHCTPYBaIN BULLY YAaCTOTY BaXKKMX BUMAAKIB i CMePTHOCTI cepen,
nauieHTis i3 COVID-19 i3 cynyTHiMM 3aXBOPIOBAaHHAMM, TaKUMM AK AiabeT, BUCOKNIA apTepiaNbHUI TUCK, OXMUPIHHA
Ta CepueBO-CYAMHHI 3aXBOPIOBAHHSA, MOPIBHAHO 3 NalieHTamMu 6e3 cynyTHiX 3axBoptoBaHb. Lle nigHimae nuTaHHA
npo Te, AK MyNbTUMOPOBIAHICTb — HAaABHICTb 2 abo Binblue XPOHIYHUX CYMYTHIX 3aXBOPIOBAHb — MOXeE BMNHYTU Ha
TAXKICTb 3aXBOPIOBAHHA Ta CMEPTHICTb NauieHTIB 3 iHdpeKuieto SARS-CoV-2.

Memoto Halux A0CNiAKeHb Byn0 AOCNIANTM NOKA3HUKU FEMOrPamMmn y XBOPUX 3 HEFOCMNITa/IbHOK NMHEBMOHIELD,
cnpuumHeHoto COVID-19 3anekHo Big iHAeKcy KomopbigHocTi YapacoHa.

06’ekm | memoou 0ocnidxceHHA. byno npoBeaeHO PETPOCNEKTUBHE HeiHTepBeHLiiHE KOrOpTHE A0CAIAMKEHHS
MeanyYHuX Kaptax 208 nauieHTiB, AKi 6ynn rocnitanisoBaHi 3 npusBody No3asnikapHAHOI MHEBMOHIT 3 HEraTUBHUM
pe3ynbTaTom A0CNigXKeHHA Ma3Ka Ha Bipyc SARS-CoV-2, npoTarom cepeanHu CidHA A0 KiHuA KBiTHA 2021 poky.
OCHOBHY rpyny CKAanun nauieHTn 3 ineHTUdiKauiero HykneiHoBoi KMcnoTn SARS-CoV-2 Ta 03HaKaMm NHEBMOHIi npu
Komn'toTepHil Tomorpadii BUCOKOT po34ifbHOT 34aTHOCTI. 3a TAMXKKICTIO NHEBMOHIi XBOpi Byn po3nogineHi Ha Tpu
rpynu: Il rpyna — nauieHTV i3 NHeBMOHi€to 2 KaTeropii cknagHocti (n=124), Il rpyna — nauieHTu i3 NTHEBMOHIELD 3 KaTe-
ropii cknagHocti (n=68), IV rpyna — naujieHTu i3 NHeBMOHi€to 4 KaTeropii cknagHocTi (n=16). CTyniHb TAXKOCTi NHEB-
MOHIi po3paxoByBaaun 3a WKanoto PORT. Mpyny NOpPiBHAHHA CKAAM NALIEHTM 3 iAeHTUPIKALLIE0 HYKNETHOBOI KUCNOTH
SARS-CoV-2 Ta BigCcyTHICTb MHEBMOHIT Mpy Komn'toTepHin Tomorpadii BUCOKoi po3ainbHoi 3aaTHOCTI. MpoBoannoca
BM3HAY€HHSA MOKAa3HUKIB 3arasibHOro aHanisy (eputpoumTti, remornobin, LUOE, TpomboumMTH) KPOBi Ha aBTOMATUYHO-
My remaTosiorivHoMy aHanizatopi «Yumizen H500 CT». [laHi nauieHTiB Ta iHpopMaL,ito NPO CynyTHi 3aXBOPIOBAHHSA
bynu 3ibpaHi 3 MeanyHuX KapT xBopwux. IHAeKc komopbigHocTi (CCl) YapnacoHa (Charlson Comorbidity Index) gns
3ara/ibHOro NPOrHO3y NeTanbHOCTI PO3PAaxoByBaaW 3a CreLialbHOK KOMM'OTepHO mnporpamoto. CTaTUCTUYHUIA
aHanis faHWX 34iMCHEHO 3 BUKOPUCTAHHAM nporpamHoro 3abesneveHHn «STATISTICA 7.0». MopiBHANBHUI aHani3
abCONOTHUX MOKA3HMKIB 34iICHEHO 3 BUKOPUCTAHHAM napameTpuyHoro Tecty ANOVA.

Pe3zynsmamu. BcTaHOBNEHO, WO Y XBOPUX HA HErocnitasbHy NHEBMOHIto, cnpmuynHeHy SARS-CoV-2 4 kateropii
CKNAAHOCTI BUABNAIMNCA HAWMHMMKYI MOKA3HUKN epUTPOLMTIB, remorobiHy, TPoMboLMTiB Ta HaMBULi — LIBUAKOCTI
OCifaHHA epuUTPOLUTIB, CTOCOBHO AAHWUX Y NALEHTIB 2 i 3 KaTeropii CKNAAHOCTI Ta rpynu NopiBHAHHA. Mpu Lbomy,
LLIOE 6yna BiporigHo Huk4a Ha 10,20% y Il rpyni ctocoBHO gaHux Il rpynu, npoTe 3anuwanacs BiporiLHO BULLOHO
NPOTW 3HAYEeHb rPYNuM NOPIBHAHHA.
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MopiBHIOKOYM OTPUMAHI AaHi iHAEKCcY KoMopbiaHOCTI YapacoHa y XBOPMX Ha HerocniTasibHy MHEBMOHIO, CNpUYm-
HeHy SARS-CoV-2 CTOCOBHO rpynu NnopiBHAHHA BUAB/EHO BiporigHO BULW,i 1oro nokasHuku y Il (Ha 57,89 %) i IV (Ha
167,67 %) rpynax CnocTepesKeHHs.

MpoBeaeHHA aHani3y paHrosmx Bapiauin Kpackena-Yonicca nokasano HasaBHICTb CTaTUCTUYHO 3HAYYLMX BiAMiH-
HOCTEN WOoA0 OKPEMMX AOCNIAKYBAHUX NOKA3HMKIB reMorpamm y NaLieHTiB 3 HEroCcniTa/IbHOK MHEBMOHIED Pi3HMX
KaTeropii cKknafHOCTI 3a/1eXHO0 Bif, iHAeKcy KoMopbiaHOCTI. BcTaHOB/IEHO BiporiAHWIA BNIMB BUCOKOI KOMOP6iaHOT
obTaxeHocTi (CCl 23 6anis) Ha piBeHb epuTpouunTie Ta LLUIOE y XBOpMX Ha NHEBMOHIO 4 KaTeropii cknaaHoCTi CTo-
COBHO rpynu NOPiBHAHHSA, a TAKOXK BMNJIMB HMU3bKOT KOMOpPbBigHOT 06TAKeHoCTi (CCl 0-2 6anun) Ha piBeHb KONipHOro
nokasHuKa Ta LUOE y xBOpMX Ha MHEBMOHItO 2 KaTeropii CKAaAHOCTi CTOCOBHO rPynu MNOPIBHAHHA.

BapTo BigMITUTH, LLLO cepes XBOPUX 3 HU3bKMM iHAEKCOM KOMOpbiaHOCTI nokasHuK LLOE 6yB BiporigHo BULLMIA
Y BCiX JOCNiAKYBaHMX rpynax CTOCOBHO rpynu NOPiBHAHHA, To4i AK 3 BUCOKMM CCl gaHuii nokasHuk B IV rpyni 6ys
BipOriAHO BULLMI aHANOriYHOro NokasHuKa B Il rpyni Ha 47,06%.

Mpwv BCTaHOBNEHHI B3aEMO3B’A3KY MiXK AOCNIAXKYBAHUMM NapaMeTpammn remorpamm Ta iHAeKcom KomopbigHocTi
Y Ha HerocniTasbHy MHEBMOHItO, cnpuunHeHy SARS-CoV-2 BusBieHO BiporigHi cnabki HeraTMBHI acouiaL,ii MixK 3poc-
TaHHAM CCl Ta 3HMKEHHSM PiBHA epUTPOLUTIB, reMornobiHy, KONipHOro NokasHMKa i TpoMbouuTiB.

BucHOBKU. Pe3ynbTaT UbOro AOCAIAMKEHHS CBiAYaTb MPO HAMHUMKYI MOKA3HUKU epUTPOLMTIB, reMmornobiHy,
TPOMBOUMTIB Ta HAMBMLLj — LWIBUAKOCTI OCIAaHHA €PUTPOLUTIB Y XBOPUX Ha HErOCNiTa/bHY MHEBMOHIIO, CMPUYMHEHY
SARS-CoV-2 4 KaTeropii CKNagHOCTi CTOCOBHO AaHMX Y NaLEHTIB 2 i 3 KaTeropii CKNa4HOCTI Ta rpynum NOpiBHAHHA. Mpun
LbOMY BUABSAETLCA BiPOTiAHUIA BNAUB BUCOKOI KoMopbiaHoi 06TaxkeHocTi (CCl 23 6anis) Ha piBeHb epUTPOLMTIB Ta
LLIOE y XxBOpMX Ha NHEBMOHIt0 4 KaTeropii CKAaAHOCTi CTOCOBHO rPynu MOPIBHAHHA, @ TAKOX BMNJINB HU3bKOi KOMOP-
6iaHoi 0bTAKeHocTi (CCl 0-2 6anun) Ha piBeHb KOMIPHOro MoKasHMKa Ta LLUOE y xBopux Ha NMHEBMOHIO 2 KaTeropii
CK/IQAHOCTi CTOCOBHO rPynu NOPIBHAHHSA.

Kntouosi cnosa: SARS-CoV-2, nHeBMOHis, iHAeKc KomopbigHocTi YapscoHa, remorpama.

HEMOGRAM INDICATORS IN PATIENTS WITH COMMUNITY-ACQUIRED PNEUMONIA CAUSED BY COVID-19
DEPENDING ON THE CHARLSON COMORBIDITY INDEX

Homeliuk T. M., Marushchak M. I.

Abstract. Introduction. Several studies have shown a higher incidence of severe cases and mortality among
COVID-19 patients with comorbidities such as diabetes, high blood pressure, obesity, and cardiovascular disease
compared to patients without comorbidities. This raises the question of how multimorbidity -the presence of 2 or
more chronic comorbidities — may affect disease severity and mortality in patients with SARS-CoV-2 infection.

The aim of our research was to investigate hemogram indicators in patients with community-acquired pneumonia
caused by COVID-19 depending on the Charlson comorbidity index.

Material and methods. A retrospective non-interventional cohort study was conducted on the medical records
of 208 patients who were hospitalized for community-acquired pneumonia with a negative smear test for SARS-
CoV-2 between mid-January and the end of April 2021. The main group consisted of patients with identification
of SARS-CoV-2 nucleic acid and signs of pneumonia on high-resolution computed tomography. According to the
severity of pneumonia, patients were divided into three groups: Il group — patients with pneumonia of category 2 of
complexity (n=124), group lll — patients with pneumonia of category 3 of complexity (n=68), group IV — patients with
pneumonia of category 4 of complexity ( n=16). The severity of pneumonia was calculated according to the PORT
scale. Comparison groups were made up of patients with identification of SARS-CoV-2 nucleic acid and manifestations
of pneumonia on high-resolution computed tomography. The indicators of the general analysis (erythrocytes,
hemoglobin, ESR, platelets) of blood were determined on the automatic hematology analyzer «Yumizen H500 CT».
Patient data and information about concomitant diseases were collected from the patients’ medical records. The
Charlson Comorbidity Index (Charlson Comorbidity Index) for overall mortality prediction was calculated using a
special computer program. Statistical analysis of data was carried out using the “STATISTICA 7.0” software. Compara-
tive analysis of absolute indicators was carried out using the parametric ANOVA test.

The results. It was established that patients with community-acquired pneumonia caused by SARS-CoV-2 of 4
complexity categories had the lowest indicators of erythrocytes, hemoglobin, platelets, and the highest erythrocyte
sedimentation rate, compared to the data of patients of 2 and 3 complexity categories and the comparison group.
At the same time, the ESR was probably lower by 10.20% in the Il group compared to the data of the Ill group, but it
remained probably higher compared to the values of the comparison group.

Comparing the obtained data of the Charlson comorbidity index in patients with community-acquired pneumonia
caused by SARS-CoV-2 with respect to the comparison group, it was found that its indicators were probably higher in
the Il (by 57.89%) and IV (by 167.67%) observation groups.

Kruskel-Wallis analysis of rank variations showed the presence of statistically significant differences in the
individual studied indicators of the hemogram in patients with community-acquired pneumonia of different
categories of complexity depending on the comorbidity index. The probable influence of a high comorbid burden
(CCI 23 points) on the level of erythrocytes and ESR in patients with pneumonia of the 4th complexity category in
relation to the comparison, as well as the influence of a low comorbid burden (CCI 0-2 points) on the level of the
color index and ESR in patients with pneumonia of the 2nd category of complexity compared to the comparison
group.

It is worth noting that among patients with a low comorbidity index, the ESR indicator was probably higher in all
studied groups compared to the comparison group, while with a high SSI, this indicator in the IV group was probably
higher than the similar indicator in the Il group by 47.06%.
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When establishing the relationship between the studied parameters of the hemogram and the comorbidity
index in community-acquired pneumonia caused by SARS-CoV-2, probable weak negative associations were found
between the growth of SSI and a decrease in the level of erythrocytes, hemoglobin, color index and platelets.

Conclusions. The results of this study indicate the lowest indicators of erythrocytes, hemoglobin, platelets and
the highest erythrocyte sedimentation rate in patients with community-acquired pneumonia caused by SARS-CoV-2
of 4 severity categories in relation to data in patients of 2 and 3 severity categories and the comparison group. At
the same time, a probable influence of a high comorbid burden (CCl >3 points) on the level of erythrocytes and ESR
in patients with pneumonia of the 4th category of complexity in relation to the comparison group is revealed, as
well as an influence of a low comorbid burden (CCI 0-2 points) on the level of color index and ESR in patients with
pneumonia of 2 severity categories compared to the comparison group.

Key words: SARS-CoV-2, pneumonia, Charlson comorbidity index, hemogram.
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