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AHHOTAIIUA

BBengeunue. V3 KIMHUYECKUX HAOTIOEHUH CIIEyeT, UTO HauboJiee TsXKEJI0e TeUeHHE HOBOW KOPOHABUPYCHOM
nHbekiuu (HKN), BoizBanHOi SARS-CoV-2, Hab/II0/1aeTCs y JINUIL ¢ OKUPEHNEM U aCCOITUMPOBAHHBIMH C HUM MeTab0Iu-
YEeCKUMU U CEP/IEUHO-COCYAUCTHIMU 3a00JIEBAHUAMHU, IIPU 3TOM Y MMAI[UEHTOB CTapIlledl BO3PaCTHOW TPYIIIbI, KMEOITUX
KOMOPOU/IHYIO ITaTOJIOTHIO, 3a00JIeBaHUEe TIPOTEKAET B ellle OoJiee Tsukenaon popme.

Il e 1 ». HM3yuynuTh accolUAIMIO aHTPOIIOMETPHYECKHX U KJIMHUKO-TA00PATOPHBIX IOKA3aTesel, XapaKTePUBYIOIIIX
oJKHUpeHmue, ¢ ocobennoctsiMu teuenvss HKU 1is BoIsiBIeHUs Hanbosiee 4yBCTBUTEIBHBIX MAPKEPOB TsKECTH 3a00IeBAHIIS.
MaTtepuaab U METOJ/Bbl. BuceaegoBaHre BKIOYEHBI 172 maruenTa (My>KUYUHBI U KEHIIIUHBI B BO3pacTe
ot 33 710 86 sieT (cpeHUH Bo3pacT 62.2 + 12.1 T0/1a)), HAaXOAMBIIUXCA Ha craiinoHapHoM JedeHun ¢ HKU B nHeKInoH-
HOM TOCIIUTasIe B 2020—2021 IT. BosibHbIE ObLTH pas3/ie/ieHbl Ha JIBEe TPYIIIIbL: TPYIIIA 1 — MAI[UeHTHI CO CPEHEN CTEIEeHbI0
TsKecTH (n = 127), a Tpynmna 2 — GoJIbHBIE C TSKEJIBIM TeueHueM 3abosieBanus (n = 45). IIallUeHTOB C JIETKUM TeUeHHEM
Cpey TOCHUTAIU3UPOBAHHBIX He ObUIO. BceM manpeHTaM NPOBEZEHBI KIMHUUYECKOE 00CIe0BaHUE, aHTPOIIOMETPUS,
sab0paTOpPHOE ¥ WHCTPYMEHTAJIBbHOE HCCIIEZIOBAHUA, B TOM YHCJIE SXOKapjuorpadguueckas OIE€HKA CTPYKTYPHO-
(yHKIIMOHAIBHBIX TTAPAMETPOB CEP/ILIA C OIIPE/IeIEHUEM TOJIIIUHBI SITHKapIuaibHOro xKupa (TIIK).
PesyanbTarhbl. Y nanueHtoB ¢ TsukeabiMm TedeHnem HKU unzexce komopbugnoctu CIRS-G 6bL 10CTOBEPHO
BBIIIIE, YEM Y MTAITHEHTOB CO CPEIHEN CTeeHbI0 Ts3KecTH (p < 0.05). ITarueHTsI ¢ TsokeabiM TedeHneM HKH takske numenu
0oJiee BhIpaKEHHOE BUCIIEPATIBHOE OKUPEHHUE, O YEM CBH/IETEJIHCTBOBAIN CTATUCTUYECKH O0Jiee BhIpaKEHHbIE 3HAUEHU S
TaKUX [TOKa3aresel, kak 00beM tasiuu (OT), oTHOIEeHNE 00beM Tasinn/00beM Oesiep (OB) u TIK.

Jlns BeIABIIeHUs (PAKTOPOB, aCCOIUMPOBAHHBIX C TsKecThio TeueHus HKV, OGb11 IpOBe/IeH KOPPEIAIMOHHBIN aHAINS.
BeIsIBJIEH Psi/i CTATHCTUYECKH 3HAYMMBIX KOPPEJISIIIUOHHBIX CBA3€eH (IT0JI0KUTEIbHBIX U OTPULIATEIBHBIX) MEXKIY KITI0Ue-
BBIMH [TOKA3aTeISIMU, XapakTepusyomumu tsbkectb HKU, u pakropamu, BausiionuMu Ha Hux. Camoe 00JIbIIToe KoIude-
CTBO KOPPEJISAIIMOHHBIX CBsI3€el ObLI0 ¢ TokazaTeaeM TOXK, HMENUM CTaTUCTUYECKH 3HAYUMYIO IIPSIMYI0 KOPPEeJISIIHOH-
HYIO CBSI3b C JIUTUTEJIBHOCTHIO TOCITUTAIN3AINH, YPOBHEM C-peakTUBHOTO OeJika, pUOPHUHOTEH], a TaK:Ke ¢ 00beMOM Iopa-
skeHus Jierkux. OTpuIaTeabHas KOPPEIAIMOHHAs CBSA3b ObLIa BBISABJIEHA C YPOBHEM caTypaIluu, ob1ero 6eika u aab0y-
MuHa. KosimuecTBo KOppeAUOHHbIX cBA3el ¢ TAXK mpakTruecku B 2 pa3a MpeBBINIAJIO IPYTUE TTOKa3aTesId, U YPOBEHD
cuibl cBsizedt 6611 BhIre. 3a TAXK nasee cineoBanu OT u otHomenre OT/OB. Ha TpeTbeM MecTe pacIioIOKIICS HHIEKC
xomop6unnoctu CIRS-G.

3aKkJyoueHUe. Hamuune BUCIHEPATHHOTO OKUPEHUS ABJISETCA MPEAUKTOPOM JIJTUTETBHOCTA TOCITUATAIA3AINN
ramnueHTa u xapakrepa reuennss HKU, a T97K okazanach HanboJiee 9yBCTBUTETbHBIM MaPKEPOM TSI?KECTH TeUeHUsT MH(pEK-
IAOHHOTIO 3a00JIeBaAHUS.

Knaioueenle cnro6a: HOBasi KOpOHABUPYCHASA MH(EKIHSA, OKUPEHHE, TOJIUHA SITHKAPAUAIBHOTO JKUPAa.
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An analysis of factors associated with the severity
of the novel coronavirus infection caused by SARS-CoV-2

D.A. Deev*2, B.B. Pinkhasov*3, Y.V. Lutov3, V.G. Selyatitskayas3

Novosibirsk State University, Novosibirsk, Russia
2Federal Research Center for Fundamental and Translational Medicine, Novosibirsk, Russia

3Novosibirsk State Medical University, Novosibirsk, Russia

ABSTRACT

Introduction. Datafrom clinical studies indicate that the most severe course of the novel coronavirus infection
(NCI) caused by the SARS-CoV-2 virus is observed in people with obesity and associated metabolic and cardiovascular
diseases, then, in elderly patients with comorbidities, the disease proceeds in an even more severe form.

A i m . To study the association of anthropometric and clinical laboratory parameters characterizing obesity with the
course of the NCI in order to identify the most sensitive markers of the disease severity.

Materials and method. 172 patients (men and women) aged from 33 to 86 years (mean age
62.2 + 12.1 year) who were under inpatient treatment for the NCI in an infectious hospital during 2020—2021 were exam-
ined. The patients were divided into two groups: group 1, patients with the moderate course of the NCI (n = 127), and
group 2, patients — with the severe (n = 45). There were no patients with the mild course of the NCI among those hospital-
ized. All patients underwent anthropometric, laboratory and clinical examinations, including echocardiographic assess-
ment of the structural and functional parameters of the heart with the epicardial fat thickness (EFT) assessment.

R esults. Inpatients with severe NCI, the Cumulative Illness Rating Scale for Geriatrics (CIRS-G) score was signifi-
cantly higher than in patients with moderate NCI (p < 0.05). Patients with the severe NCI also had more pronounced vis-
ceral obesity, as evidenced by statistically much higher values of such indicators as waist circumference (WC), the waist and
hip circumference (WC/HC) ratio and EFT. A correlation analysis was performed to identify factors associated with the
severity of the NCI. A number of statistically significant correlations (positive and negative) were identified between key
indicators characterizing the severity of NCI and the factors affecting them. The largest number of correlations was identi-
fied with the EFT, which had a statistically significant direct correlation with the duration of hospitalization, levels of
C-reactive protein, fibrinogen, as well as the volume of lung damage. A negative correlation was found with the levels of
saturation, total protein and albumin. The number of correlations with EFT was almost 2 times higher than with other
indicators, and the correlation strength was higher. EFT was followed by WC and the WC/HC ratio. In third place was the
CIRS-G score.

Conclusion. Visceral obesity is a predictor of the hospitalization duration and the NCI progression, and the EFT
turned out to be the most sensitive marker of the severity of the studied infectious disease.

Keywords: novel coronavirus infection, obesity, epicardial fat thickness.
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BBEJAEHUE INTRODUCTION

HoBas xoponaBupycHas wuHbeknusa (HKI),
BBI3BaHHAA KOPOHABUPYCOM 2-TO THIIA, KOTOPBIH
OTBETCTBEHEH 3a TSKEJIbIH OCTPHIH PeCITUPATOPHBII
cunsipoM (SARS-CoV-2), siBjisieTcst OnlacHbIM HH(}EK-
IIMOHHBIM 3a00JIeBaHIEM, IIOPAKAIOIIUM HE TOJIBKO
OpraHbl CHUCTEMBl [IbIXaHHSA, HO U CEPAEYHO-
COCY/TUCTOH, SHIOKPUHHOH, MIHUIEBAPUTEIBHOH H
JIDYTHX CHCTeM, HePeJKO NPUBOAAIINM K JIeTaIb-
HOMY ucxoyy. OHUM U3 KII0UEBbIX U KPUTUUECKHIX
MexaHn3MoB naroreHe3a HKU aBnserca passutue
TaK Ha3bIBaeMOI'0 IUTOKHHOBOTO IITOPMA, fABJISAIO-
merocs TUIMEPIPruuecKod peaknueld WMMYHHOU

The novel coronavirus infection (NCI) caused by
the coronavirus 2 (SARS-CoV-2), responsible for the
severe acute respiratory syndrome, is a dangerous
infectious disease involving organs of both cardio-
vascular system and endocrine, digestive and other
systems, and often leading to the fatal outcome. One
of the key and critical pathogenic mechanisms of the
NCI is the development of the cytokine storm, a
hyperergic immune response to the entry of an
organism by a dangerous pathogen, which involves
the cytokine overexpression by activated immune
cells [1, 2]. Such an excessive immune response ini-
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CHCTeMBbI UeJIOBEeKa Ha BHEJPEHNE OITacCHOTO HHpEK-
IIMOHHOTO areHTa B OPraHM3M, KOTOpas 3aKJIda-
eTcsl B U30BITOYHON BBIPAOOTKE aKTUBUPOBAHHBIMU
KJIETKAaMH UMMYHHOU CHCTEMBI IIUTOKUHOB [1, 2].
Takast uype3aMepHasi peakIus UMMYHHOU CHUCTEMBI,
HCXO/THO MMeIOIasi 3aIUTHYIO (PYHKITUIO, CIIOCOOHA
BBI3bIBATh T'€HEPAIN30BAHHOE TUIEPBOCHATIUTENb-
HOe COCTOsHUE OpraHu3Ma, IOBpeXKaalee cob-
CTBEHHBIE KJIETKH U TKaHU [1, 3], HauboJiee spKoOe
e€ro TpOsIBJIEHWE — OCTPBhIA PpeCIUpaTOPHBIA
nuctpecc-cuuapom (OPIC).

I[To mawmHBIM JsUTepaTyphl Haubosiee TsKeIOe
teuerne HKM HaGuiofaeTcs y JIMI] C OKUPEHHEM,
CJI Tuna 2 1 3a6071€EBAaHUSIMH CEPAEUHO-COCYAUCTOM
CUCTEMBbI, YaCTO IPUBO/IA K PA3BUTHUIO OCIOKHEHUH,
TaKUX Kak HH(aAPKT MUOKAp/a, OCTPOe HapyIleHNe
MO3TOBOTO KPOBOOOpAIIeHUsI U JApPYTHe, 3aMbIKast
TeM CaMbIM ITOPOYHBIN KpyT [2]. Y manueHToB cTap-
el BO3pacTHOM I'PYIITHI, HMEIIINX KOMOPOU/THYIO
[aTOJIOTHI0, 3a00JIeBaHUE TPOTEKAET B elle Oosiee
TsKEI0N popme.

V3BecTHO, YTO ¢ BO3PACTOM B OPTaHU3ME YBEeJIU-
yHuBaeTCs KoyimuecTBO kupoBoi TkaHu (OKT), c
XapaKTEPHBIM ee HAKOIUIEHHEM B a00MIHAIbHBIX
JKUPOBBIX JIerno. AOJOMUHAJIBHBIA THII OXKHPEHUS
XapaKTepusyeTcs HaKoIuieHneM BuclepaabHou KT,
KJIETKU KOTOPOH CEKPETUPYIOT LIeJIbIH PAJL aIUIIOKH-
HOB. Kpome Toro, B BucnepaabHOr KT BBIABIAIOT
60JIbIII0E KOJTUYECTBO MaKpOGharos U APYTUX KIETOK
MMMYHHOH CUCTEMBI, CEKPETUPYIOIIUX ITUTOKUHBI,
KOTOpbIe YYaCTBYIOT B IIOJJIEP>KAHUU CHCTEMHOTO
BSUIOTEKYIIIETO XPOHUUYECKOTO BOCHAJEHUA [4].
MoxHO TOpenmnosokKuTh, YTO BUcHepaynbHad KT,
SABJIAIONIASACA HCTOUHHUKOM ITPOBOCHAJIUTEIBHBIX
IIUTOKMHOB, CIOCOOHA TIOTEHIUPOBATh PA3BUTHE
IUTOKIMHOBOTO IITOPMA U yTSIKENIATh, TAKUM 00Opa-
30M, TeUeHNe 3a00JIeBaHUA.

IOEJIb NCCJIEJOBAHUA

V3yuuTh acconmauio aHTPOIIOMETPUYECKUX U
KJIMHUKO-JIaDOPaTOPHBIX MTOKAa3aTeJIeN, XapaKTepH-
3YIOIIUX OKHPEHUE, C OCOOEHHOCTAMH TEYeHH
HOBOM KOPOHABUPYCHOU HWHGEKINU, BBI3BAHHOU
SARS-CoV-2, nnsa BbIsABIeHUsI Hanbosee UyBCTBU-
TeJIbHBIX MapKepOB TAKeCTH 3a00IeBaHUA.

MATEPUAJIBI 1 METO/IbI

B wuccnenoBaHWY TPUHSIM ydacTHe 172 Talu-
eHTa (My)KYHHBI U JKE€HIUHBI), HAXOUBIINXCA Ha
CTAIIIOHAPHOM JIEUeHUHN B WH(EKIIMOHHOM TOCITH-
tasle HoBocuOUPCKON KJIMHUYECKOH parOHHOU
6ospauLBI N2 1 (HKPE N 1). B uccienoBanue BKIIIO-
YeHBI TAaIlUEeHThI B Bo3pacTe oT 33 /10 86 Jet (cpen-
HUH BO3pacT 62.2 + 12.1 roJia), TOCIUTATN3UPOBAH-

tially having protective function, can cause systemic
hyperinflammatory condition affecting cells and tis-
sues of the organism itself [1, 3]. The most striking
sign of that excessive inflammation is the acute respi-
ratory distress syndrome (ARDS).

According to the literature data, the most severe
disease is observed in patients with obesity, type 2
diabetes mellitus, cardiovascular diseases, often
causing complications, such as myocardial infarc-
tion, acute cerebrovascular event, etc. and complet-
ing a vicious circle [2]. In elderly patients with
comorbidities, the disease take more severe course.

It is known that the volume of adipose tissue (AT)
with age increases, with a specific tendency to accu-
mulate in abdominal fat depots. The abdominal type
of obesity is characterized by the accumulation of
visceral AT whose cells secrete a number of adipo-
kines. Besides, in visceral adipose tissue, a lot of
macrophages and other cytokine releasing immune
cells are revealed that participate in maintaining the
systemic low-grade inflammation [4]. It is suggested
that visceral adipose tissue being a source of anti-
inflammatory cytokines, can initiate the cytokine
storm development, and, as a result, aggravate the
course of the disease.

AIM OF THE RESEARCH

To study the association of anthropometric and
clinical laboratory parameters characterizing obesity
with the course of the NCI in order to identify the
most sensitive markers of the disease severity.

MATERIALS AND METHODS

We have recruited for the study 172 patients (men
and women) that were under inpatient treatment in
the Infectious Department of Novosibirsk Clinical
Regional Hospital No. 1 (NCRH No. 1). Patients aged
from 33 to 86 years (mean age 62.2 + 12.1 year) hos-
pitalized with the diagnosis of NCI were included
into the study. The NCI diagnosis was made accord-
ing to the positive testing for SARS-CoV-2 RNA by
polymerase chain reaction. The inclusion criterion
was the period of up to 10 days since the onset of the
disease. The exclusion criterion was the presence of a
severe concomitant disease decompensation. The
severity of NCI, as well as the regimen of treatment
were determined according to the Interim Guide-
lines for Prevention, Diagnosis and Treatment of a
Novel Coronavirus Infection, version 9 26.10.2020)
which were in force at that time.

Based on criteria from the Guidelines, the partici-
pants of the study were divided into two groups:
group 1, patients with the moderate NCI (n = 127),
and group 2, patients with the severe NCI (n = 45).
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Hble ¢ nuarHo3om HKU. /lmarnos HKU 6wt ycra-
HOBJIEH Ha OCHOBaHUMU I10JI0:KUTeAbHOTO II1[P-TecTa
Ha onpezenenue PHK SARS-CoV-2. Kpurepuem
BKJIIOUEHUS MAI[EHTOB B HCCIEOBaHUE OBLT CPOK
He 6oJiee 10 CyT OT MOSIBJIEHUS] CHMIITOMOB 3a00J1e-
BaHusA. KpurepueM WHCKIIOUEHUs TAIUEHTOB U3
HCCIEZI0OBAaHUA ObLIO HAJIMYHUE TSKEJIOU COMYTCTBY-
IOIIel ITaTOJIOTUH B CTaAuM JekoMmiieHcanuu. Cre-
neHsb Tsxectu TeueHusa HKU y manueHToB, a Takke
00'beM MPOBOJAUMOM TEpAIUU ONPENEISIIH B COOT-
BETCTBHUU C JIEUCTBYIOIIMMU HAa TOT MOMEHT «Bpe-
MEHHBIMHU METO/TUYECKUMU PeKOMeHjanusaMu. [Ipo-
(mrakTrKa, IMAaTHOCTUKA U JIeueHHe HOBOH KOpO-
HaBupycHou uHOpeknuu (COVID-19)», Bepcus 9
(26.10.2020).

Ha ocHOBaHWHM JTaHHBIX KPUTEPHUEB YYACTHUKH
HCCIIe/IOBaHUsA ObUTH pas/iesieHbl Ha JIBE TPYIIIBL:
rpymIma 1 — MaueHThbl CO CPeTHEN CTENEHbIO TsKe-
ctu (n = 127), a rpymnmna 2 — MarueHThl ¢ TIKeJTbIM
TeueHueM 3abosieBanusd (n = 45). ITarueHTOoB C JIer-
KUM TeUYeHHEeM CpeIHd TOCIHUTATU3UPOBAHHBIX HE
6bu10. IlanueHThl OBLIM OTOOPAHBI METO/IOM CJIy-
YaHHOU IOCJIEIOBATEIHbHON BBHIOODKH B TEUEeHHE
2020—2021IT.

Bcem mammeHTaM IIPOBEEHBI: KJIUHHUYECKOE
obciiesfoBaHNE, AaHTPOIIOMETPHsA, JabOpaTOpHOE U
WHCTPYMEHTAJIbHOE HCCIeIOBAHUA. AHTPOIIOMe-
TpUS BKJII0YAJIa U3MEpPEeHHe POCTa, MacChl Tesia, 00b-
ema 6enep (OB) u o6bema Tamum (OT); Takke pac-
CUMTBIBAJICA  HWHAEKC Macchl Tena (MMT):
NMT = m/h?, rme m — macca Tesa, Kr; h — pocr, M.
JlabopaTopHOe WHCCJIe/IOBAaHNE BKJIFOYAJIO OOIIUN
aHAIN3 KPOBU U OMOXMMHYECKU aHaau3 (YpOBHH
QJIAHWHOBOM W aclaparmHOBOU aMUHOTpPaHcdepas
(AJIT, ACT), nakratmerunporenassl (JIAT), rutro-
ko3bl, Tpuruiepuzos (TT), obIiiero xosecrepuHa
(XC), XC munomnpoTenioB BHICOKOW U HU3KOH ILJIOT-
Hoctu (JIIIBII, JIITHII), C-peakTwBHOrO Oe€ika
(CPB), dubpunorena, obiiero 6Genka, ajpbOyMuHa,
KpeaTUHHWHA; OIPEJIEISIA CKOPOCTh KJIYOOUKOBOH
dmrprpanun (CK®)). MHCTpyMEHTAIBHOE HCCIIEO-
BaHUE BKJIIOYAJIO PEHTTeHOTpadHUi0 OPraHoB IPy-
HOU KJIETKH, SXOKapAuorpaduyeckyio OILEHKY
CTPYKTYPHO-GYHKIIMOHAJIIBHBIX ITAPaMETPOB CEP/IIia
C OTIpe/ie/IEHUEM TOJIIIIUHBI SITUKAPANAIBLHOTO JKUPa
(T97K) u3 craHmapTHOU JIEBOH IapacTepHAIBHOU
mosuruu Ha arnnapate GE Vivid Eg (General Electric,
CIIA) c KUCIIo/Ib30BAHHEM MATPUYHOTO CEKTOPHOTO
nmaturka M5S (1.5—4.6 MI'm).

Kimnanueckoe o0ciieioBaHre BKIIOYAO cOOp
aHaMHe3a, U3y4yeHre aMOyJIaTOPHBIX KapT U UCTO-
puii 60JIe3HHU, aHAJIN3 HAJMYUS U BBIPAKEHHOCTH
COIYTCTBYIOIUX MATOJIOTHYECKUX COCTOSTHUU, pac-
YeT WH/eKCa KOMOPOUIHOCTH JJIsl TTOXKHUJIOH IIOITy-

There were no patients with the mild NCI course
among those patients. Patients were selected using
random sequential sampling for 2020—2021.

All of them underwent anthropometric, laboratory
and clinical examinations. Anthropometry included
the measurement of height, body weight, waist cir-
cumference (WC), hip circumference (HC), as well as
body mass index (BMI) (BMI = m/h?, where m — body
weight, kg; h — height, m) was calculated. Laboratory
examination included complete blood count and bio-
chemistry (alanine aminotransferase (ALT), aspara-
gine aminotransferase (AST), lactate dehydrogenase
(LDG), glucose, triglycerides (TGs), total cholesterol
(Ch), high-density lipoprotein (HDL) and low-density
lipoprotein (LDL) cholesterol, C-reactive protein
(CRP), fibrinogen, total protein, albumin, creatinine,
glomerular filtration rate (GFT)). Clinical investiga-
tion included chest x-ray, echocardiographic assess-
ment of the structural and functional parameters of
the heart with determination of epicardial fat thick-
ness (EFT) from the standard left parasternal position
using a GE Vivid E9 (General Electric, USA) ultra-
sound machine with matrix array sector transducer
probe M5S (1.5—4.6 MHz).

Clinical examination included the interview,
study of the outpatient records and medical histo-
ries, analysis of the presence and severity of concom-
itant pathological conditions, calculation of the
comorbidity index for the elderly population CIRS-G
(Cumulative Illness Rating Scale for Geriatrics).
During the whole period of hospitalization in the
NCRH No. 1, the body temperature, pulse rate, blood
pressure, saturation level were measured in all
patients. Patients were treated accordance with the
Interim Guidelines.

Statistical processing of the data was carried out
using basic package of STATISTICA 10.0 (StatSoft
Inc., USA) software. Because the distribution of the
sample’s variables assessed by the Kolmogorov-
Smirnov test differed from normal, the statistical sig-
nificance of differences was determined using the
Pearson’s y?test for qualitative variables. To check
the equality of some sample’s medians, the Kruskal-
Wallis H test was used. For determining the linear
relationship between two variables, the Spearman’s
rank correlation (r) was performed. Probability of
the truth of a null hypothesis was accepted at statisti-
cal significance of 5% (p < 0.05).

RESULTS

There were no significant differences between the
groups studied by age and gender characteristics.
Patients with severe NCI had much higher statistical
significance of CIRS-G score. An analysis of the basic

10
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asmuu CIRS-G (Cumulative Illness Rating Scale for
Geriatrics). B TeueHue Bcero neprojia rociuTaIn3a-
nuu B HKPB N© 1y Bcex nareHTOB, y4aCTBYIOIIUX B
WCC/IeIOBAHUY, U3MEPSUIM TEMIIEpaTypy TeJa,
YacTOTy IyJIbCa, apTEPUATIbHOE JIaBJIeHIE, YPOBEHD
caTyparuu. JleueHre MPOBOJIUJIA B COOTBETCTBUHU C
OOIIETPUHATHIMU PEKOMEH/IAITUSMHU.

CraTHCTHYECKYI0 OOpPabOTKY IMOJIyYeHHBIX JTaH-
HBIX IPOBOJIMJIM C TIOMOIIIBI0 6A30BOTO IaKeTa IMPo-
rpamMm STATISTICA 10.0 (StatSoft Inc., CIIIA).
ITockoJbKy pacrpeziesieHre aHAIN3UPYeMbIX ITOKa-
3aTejiell B BBIOOPKE, OIeHEHHOE P ITOMOIIH TeCTa
Kosmoroposa — CMupHOBA, OT/INYAIOCh OT HOP-
MaJIPHOTO, CTATUCTHYECKYIO 3HAYUMOCTh OTJIMUMH
OIIEHUBAIM C WCIOJIb30BaHUEM Kputepus ¥> ITup-
COHA JIJI51 KaUueCTBEHHBIX TpU3HaKoB. [Ipu mpoBepke
paBeHCTBA MeZ[aH HECKOJIBKUX BBIOOPOK HCIIOIB30-
Basicst H xpurepuii Kpackesna — Yostuca. 14 omipe-
JleJIeHUs JIMHEHUHO! CBA3U MEXAY JABYM: BeJINYU-
HaMU [IPOBOJIWJIN KOPPEJIAIUOHHBIN aHanu3 Coup-
MeHa (r). BeposATHOCTb CHpaBemJIMBOCTH HYJIEBOM
THUIOTE3HI (P) IPUHUMAIIH IIPHU 5% YPOBHE 3HAYNMO-
ctu (p < 0.05).

PE3YJ/IBTATBI 1 OBCYKAEHUE

[To mOJI0OBO3pACTHBIM MOKA3ATEIAM aHATU3UPYE-
MBbI€ TPYIIITHI TAIIUEHTOB CTATUCTHYECKU 3HAUNMO HE
pasnuyanuch. [lanuenTs! ¢ Tskeson crenenpio HKU
UMeJIN CTaTUCTUYECKU 0oJiee BBIPAYKEHHBIH HHIEKC
koMmopOuaHOCTH CIRS-G (TabJ1. 1). AHAJIM3 OCHOBHBIX
KJIMHUKO-JIa00paTOPHBIX IIOKAa3aTes e U aHTPOTIOMe-
TPUYECKHX JAHHBIX ITOKA3aJI, UTO y MAIMEeHTOB 1-H U
2-H TPYIIIT KOJIMYECTBO SPUTPOITUTOB B YPOBEHD rEMO-
I0OMHA HAXOWINCH B TIPe/ielaX HOPMATHBHBIX 3HA-
YeHHH, IPYU TOM JIaHHbIE TIOKa3aTe U ObLIN BHIIIE B
rpymne 2. HecMOTpsi Ha BEIpa)KEHHBIA BOCTIATTATETb-
HBIA MPOIECC, Cpe/HEEe KOJIMUECTBO JIEUKOIUTOB
HaXOJIMJIOCHh OJIMKe K BepXHeH rpaHuiie pedepeHc-
HBIX 3HAYEHUU W TPYIIIHI 110 JAHHOMY IOKa3aTeTI0
TaKKe He Pa3INYJINCh. YPOBEHb CKOPOCTH OCEaHU
SPUTPOLUTOB CYIIIECTBEHHO TPEBBINA pedepeHc-
HbIE 3HAYEHWS, HO B TPYIIIaX CTATUCTUYECKH 3HAYU-
MBIX Pa3IMYUi BBIABJIEHO HE OBLIO.

Ananu3 OMOXMMHYECKHUX MOKa3aTesedl BbIABIII
CTATUCTUYECKU 3HAYMMBbIE MEKTDPYIIIOBBIE DPA3JIH-
YpsA 0 CJIEAYIONIUM IOKa3aTessAM: YPOBEHb IJIIO-
ko3bl, CPB, ¢pubpuHoTeHa, KOTOphle ObLIN BBIIIIE B
rpymIie IManueHToB ¢ TsakenblM TedeHueM HKU, a
ypoBeHb 00OIiero Oeaka U aJlbOyMHHA OKAa3aJICsA
JIOCTOBEpHO HIKe. Kpome TOTO, TaueHThl U3
TPYIIIBl 2 UMEJIU CTAaTUCTUYECKH 3HAYMMO MEHb-
WA YpOBEHb cCaTypalliil KPOBU KHCJIOPOJIOM H
CYIIIECTBEHHO OOJIBIIYIO ILIOIIA[b IOpa’keHUs
JIETOYHOM TKaHH.

clinical laboratory parameters and anthropometric
data showed that in patients of groups 1 and 2, the
red blood cell count and hemoglobin level were in the
reference range, with these parameters being higher
in group 2. Despite the pronounced inflammation,
the mean white blood cell count was close to the
upper limit of the reference range, and groups did
not differ by this parameter. The erythrocyte sedi-
mentation rate level exceeded substantially the refer-
ence range, but significant differences in the com-
pared groups were not found.

An analysis of biochemistry parameters revealed
significant differences between groups in the follow-
ing indicators: levels of glucose, CRP, fibrinogen
were higher in group with severe NCI, while the
levels of total protein and albumin were significantly
lower. Additionally, group 2 patients had signifi-
cantly lower oxygen saturation of blood and the
larger area of the lung tissue damage.

An analysis of anthropometric parameters char-
acterizing the volume and topography of adipose tis-
sue showed that the group 2 patients had higher
indicators, such as body weight, BMI, WC and the
WC/HC ratio. It is known that WC and the WC/HC
ratio are quite frequently used by clinicians as
abdominal obesity markers and characterize the
volume of visceral fat depots. Since the WC and the
WC/HC ratio are indirect markers of adipose tissue
volume, in parallel, we analyzed EFT — its values
were significantly higher in group 2. The results indi-
cate the volume and, particularly, the metabolic
activity of visceral fat affect significantly the severity
of the NCI course.

Since the CIRS-G score statistically significantly
differed between the groups, we have analyzed the
somatic morbidity patterns in patients of studied
groups. An analysis of medical histories showed that
body weight of the majority of patients (143 (83.2%))
exceeded the reference values: overweight — 60
(34.9 %) patients and obesity — 83 (48.3%). Cardio-
vascular diseases prevailed in the structure of the
somatic pathology was diagnosed in 129 (75.5%)
patients. Among certain cardiovascular nosologies,
arterial hypertension (AH) was the most common —
127 (73.8 %) patients; coronary artery disease (CAD)
was found in 47 (27.3%) patients, of whom 13
(27.6%) had history of myocardial infarction (MI);
chronic heart failure (CHF) — in 28 (16.3 %) patients
(Fig. 1). Endocrine diseases were diagnosed in 55
(32.0%) patients. The most common endocrine
pathology was type 2 diabetes mellitus (DM) — in 50
(29.0%) patients. Thyroid disease (autoimmune
thyroiditis, diffuse nodular toxic goiter, etc.) were
found sporadically. Less common were respiratory
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Ta6smmua 1. AHaIM3 KJIMHHUKO-1a60paTOPHBIX [IOKa3aTes el y My>KYUH U KEeHI[UH B Tpymax ucciaegoBanus (M + SD)
Table 1. The analysis of clinical laboratory parameters in male and female patients of studied groups (M % SD)

I'pynna 1, cpegHasa I'pynna 2, Tskesnas

IlokasaTesb CcTeneHb TSKEeCTH CTeneHb TSHKEeCTH

Parameter Group 1, moderate NCI Group 2, severe NCI p
(n=127) (n=45)

My>K4YMHBI/ )KEHIIINHBI 56/71 20/25 >0.05

Male/ female

JIIUTeIbHOCTh TOCIUTAIM3AIUH, THEN 16.1 +6.8 21.2+6.6 <0.001

Duration of hospitalization, days

CIRS-G, 6a/u1b! 1.5+09 1.7+0.9 <0.05

CIRS-G score

Bospacr, seT 62.0+12.9 63.6 £9.2 >0.425

Age, years

Iputpouutsl, 1012/1 45+0.6 48+0.7 <0.01

Red blood cells, 10*2/1

[eMoryso6uH, r/n 131.2+15.1 135.7+15.8 >0.05

Hemoglobin, g/1

Tpom6ouuThl, 10° KI€TOK/MKJI 250.6 +101.3 246.4+95.3 >0.05

Platelets, 103 cells/pl

Jleiikonutsl, 10°/1 79+3.1 7.0+2.6 >0.05

White blood cells, 10°/1

CKOpPOCTb OCeZJaHUs SPUTPOLUTOB, MM /4 236164 28.4+19.5 >0.05

Erythrocyte sedimentation rate, mm/h

[110K03a, MMOJIb/ /T 7.5+34 9.1+438 <0.05

Glucose, mmol/1

KpeaTuHWH, MKMOJIb/J 83.9+26.5 92.6 +23.3 >0.05

Creatinine, pmol/1

CKOpOCTb KJIy604YKOBOH pubTpanuu, Mi/MuH/1.73 m*  77.2 +20.8 68.9 +18.7 <0.05

Glomerular filtration rate, ml/min/1.73 m?

Kpeatunkunasa, Eg/n 145.6 £ 125.3 182.7 £211.2 >0.05

Creatine kinase, Un/1

C-peakTUBHbIHN 6eJIOK, MT'/J1 37.6+41.3 128.3+62.2 <0.001

C-reactive protein, mg/I

Besok, r/n 703 £6.6 66.9 + 6.0 <0.01

Protein, g/1

Anb6ymuH, r/n 38.7+4.2 347 £4.7 <0.001

Albumin, g/1

dubpuHoreH, r/a 44+1.0 51+1.2 <0.01

Fibrinogen, g/1

Catypaunus, % 969+ 19 85.9+3.6 <0.001

Saturation, %

CucTo/IMyecKoe apTepuaabHOe JJaBleHue, MM PT. CT. 130.5+14.9 129.8+11.5 >0.05

Systolic blood pressure, mm Hg

JacTonnyeckoe apTepuanbHOe aBJeHue, MM PT. CT. 82379 85.0+8.5 >0.05

Diastolic blood pressure, mm Hg

WHpexc macchl Tesa, Kr/m? 299+6.0 325+6.38 <0.05

Body mass index, kg/m?

06xBaT TaJIMH, CM 100.2 + 14.0 106.7 +13.8 <0.01

Waist circumference, cm

06xBart 6esep, CM 98.2 £9.6 100.8 +12.1 >0.05

Hip circumference, cm

OTHoIIeHUe 06XBaT TaJuH / 06xBaT 6eJiep 1.02+0.11 1.06 +0.11 <0.01

Waist and hip circumference ratio

Tonmuna snMKapAHaIbHOTO XKHUPa, MM 48+2.1 6.9+3.0 <0.01

Epicardial fat thickness, mm

Ipumevyanue. HKU - HoBass kopoHaBupycHass uHekuus; CIRS-G - Cumulative Illness Rating Scale for Geriatrics (KyMyJasiTUBHBIH

HHJIEKC KOMOPOUAHOCTH JJIS1 IOXKUJION TOMYJISLIUH).

N o te. NCI - novel coronavirus infection; CIRS-G - Cumulative Illness Rating Scale for Geriatrics.
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AHayi3 aHTPOIOMETPUUYECKUX II0Ka3aTeJieH,
XapaKTEPUBYIOIIUX BBIPAYKEHHOCTb U TOIOTpaduio
JKUPOBOH TKaHU, TIOKa3aJ, 4YTO MAaI[ueHThl U3
TPYIIIIBI 2 UMeJTH O0J1ee BBICOKUE IIOKA3aTEJIH: MaCCh
tena, UMT, OT u orHomenus OT/OB. N3BecTHO,
uyro OT u otuomenne OT/OB Haubosiee uvacto
HCIIOJIB3YIOTCS KJIMHHUIIUCTAMH B KauecTBE MapKe-
POB abZOMHHAIBHOTO OKUPEHUS U XapaKTEPU3yIOT
BBIPA’KEHHOCTh BUCIIEPAIBHBIX JKHUPOBBIX Aeno. Ho
Tak Kak nmokasaresii OT u OT/OB sABAAIOTCS KOCBEH-
HBIMM MapKepaM{ KOJIMYeCTBA BHCIEPATHHOMN
JKHPOBOH TKaHH, MapauiesIbHO ObLIa MpOoaHaIN3HU-
poBaHa TOMX — 3HaueHHa [JAHHOTO IIOKa3aTesId
ObLIM CTATHCTUYECKH 3HAYMMO BBIIIE B IPYIIE 2.
[TosryueHHBIE PE3YIBTATHI CBUETETHCTBYIOT O TOM,
YTO KOJIUYECTBO U OCOOEHHO MeTaboJIMJecKast
aKTUBHOCTh BHUCI[EPATIBHOTO JKHUPA CYIIECTBEHHO
BJIMSIIOT Ha Tsi>KecTh TedeHuss HKU.

Tak kak naaekc komopobuaHoctu CIRS-G craru-
CTUYECKU 3HAUYMMO pasjvvajics B TPyIax, ObLT
MPOBE/IEH aHAJIU3 CTPYKTYPhl COMAaTUUECKOU IaTo-
JIOTUH y TAIMEHTOB HCCIEAYEMBIX TPYII. AHAIU3
HCTOPUU OOJIE3HU IOKAa3aI, YTO Yy OOJIBIIMHCTBA
manueHToB — 143 (83.2 %) macca Tena Oblaa BbIIIE
HOPMAaTHUBHBIX 3HAUEHUN: U30BITOYHAS Macca Tesia —
vy 60 (34.9 %) u oxxupenue —y 83 (48.3 %). B cTpyk-
Type COMATHYEeCKOH MATOJIOTUH JOMHHUPOBATIU
3ab0JIeBaHUsI  CEPJIEYHO-COCYAUCTON  CHCTEMBI
(CCC), koTOpBIE OBLIH BBISBJIEHBI Y 129 Uell. (75.0 %).
Cpe/iu 0TI TbHBIX HO30JIOTHH CEPAEUHO-COCYAUCTOM
matosoruu  (CCII) HamboJiee YacTO BCTpEUYATHCH
runiepronndeckas 6ose3np (I'B) — y 127 (73.8 %)
yeJ.; unemuyeckas 6osesns cepana (MBC) — y 47
(27.3 %) manuenTos, 13 (27.6 %) U3 KOTOPHIX Iepe-
Hecsn UHQapKT Mmuokapza (M1IM); XxpoHudeckas cep-
JledHas HeloCTaTOUHOCTh — v 28 (16.3 %) obceiemye-
MbIX (puc. 1). ¥ 55 (32.0 %) mariueHTOB BBISBJIEHBI
3abo0yieBaHUsl SHJIOKPUHHOU cucTeMbl. Haubosee
yacTo BcTpevaronuMces 3aboseBanueM Obu1  ClJ
THIa 2 — y 50 (29.0 %) obcnenyeMpix. 3aboieBaHUs
IIUTOBHUTHOH 2KeJie3bl (AyTOUMMYHHBIA THPEOH/TUT,
mudy3HO-Y37I0BOM TOKCUYECKUH 300 U Ap.) ObLIH
BBISIBJIEHBI B €IMHUYHBIX CJIydasx. Pejke BCTpeda-
JIUCh 3a00J1€BaHUSA TbIXaTEIbHOU cUCTEMBIL: Y 8.1 %
MmanueHToB Obly1a OpPOHXUAIbHAS aCTMA U XpOHUYe-
cKas 00CTpYKTHBHAs 00JI€3Hb JIETKUX; 3a00IeBaHMUs
JKeJTyIOUHO-KUIIIEYHOT0 TPAKTa: Y 4.7 % MaIllMeHTOB
BBIsSIBJIEHA SI3BeHHAs1 OOJIE3HB JKEJyJKa U 12-TIepCT-
HOU KHUIIKY, XPOHUYECKUHN MTaHKPeaTUuT, BUPYCHBIU
reraTuT, IUPPO3 IeYeHU, XPOHUUYECKHH XOJeIu-
cTuT; 3a00J€BaHUS MOUYENOJIOBOH CHCTEMBI:
3.5 % — mouekamenHas 6osie3Hb (MKB), muenoned-
PUT; 3JI0KayeCTBEHHbIE HOBOOODA30BAHUS BBISAB-
JIEHBI Y 2.9 % MaIeHTOB.

diseases (bronchial asthma and chronic obstructive
pulmonary disease was diagnosed in 81% patients;
gastrointestinal diseases (peptic ulcer disease,
chronic pancreatitis, viral hepatitis, liver cirrhosis,
chronic cholecystitis) — in 4.7%; urinary tract dis-
eases (nephrolithiasis, pyelonephritis) — in 3.5%;
malignant neoplasms — in 2.9%.

Among those admitted to hospital for NCI,
32 patients (18.6%) did not seek medical care previ-
ously, therefore they were considered apparently
healthy people.

The incidence of certain diseases in groups with
various severity of the disease is shown in Fig. 2. As
we can see, in group 2, such nosologies as CHF and
type 2 DM were found significantly more often com-
pared to group 1 (p < 0.05).

To identify factors associated with the severity of
the NCI course, correlation analysis was performed
(Table 2). A number of statistically significant corre-
lations (positive and negative) between key indica-
tors characterizing severity of the NCI and factors
affecting them were revealed. As a result of the analy-
sis, it was established that the maximum number of
correlations falls on the EFT indicator. EFT had a
statistically significant direct correlation with the
duration of hospitalization, levels of CRP, fibrinogen,
as well as the volume of the lung tissue damage.
A negative correlation with the parameters of satura-
tion, total protein and albumin was found. The num-
ber of correlations with the EFT was virtually two-
fold higher with other parameters, and the strength
of correlations was higher. EFT was followed by WC
and the WC/HC ratio. CIRS-G score ranked third.

Thus, much higher EFT and intra-abdominal fat
area parameters in patients with the severe NCI con-
firm the excessive accumulation of visceral fat, which
is an active endocrine organ and secretes a consider-
able amount of biologically active substances, poten-
tiating the inflammation caused by the SARS-CoV-2
virus, transferring local inflammation on the sys-
temic level and, thus, aggravating the course of the
disease [4].

DISCUSSION

Given the high probability of a repeat of the 2019
situation of the COVID-19, it is extrememly impor-
tant to search for and analyze factors predetermining
the severity of the NCI course. It has been shown that
one of such factors is the age of the patient [5]. In our
study, the age did not manifest itself, which may be
due to the predominant participation of elderly peo-
ple in the study. Besides, this may be due to the
enrollment of patients with moderate and severe
course of the NCI.
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3aboeBaHus CEPICUHO-COCYIUCTON CHCTEMBI
Cardiovascular diseases

3aboneBaHNs YHIOKPHHHON CHCTEMBI
Endocrine diseases

3aboeBaHus AbIXaTeIbHON CHCTEMBI
Respiratory diseases

3a0oneBaHys KEITyA0YHO-KUIIEYHOTO TPaKTa
Gastrointestinal diseases

3a60s1eBaHUsT MOYCIIOIOBOM CHCTEMBI
Urinary tract diseases

V30bITOUHAs Macca Tella 1 OKMPEHUE
Overweight and obesity

3110Ka4eCTBCHHbIC HOBOOOPa30BaHHs
Malignant neoplasms

OTCyTCTBHE XPOHUYECKUX 3a00/IeBaHUi
No chronic diseases

83.2%

Puc. 1. CTpyKTypa cOMaTHYeCKOH MaTOJIOTUH Y TAIIMEHTOB ¢ HOBOM KOPOHABUPYCHOH NHGeEKIuen
Fig. 1. The structure of somatic morbidity in patients with NCI

32 (18.6 %) manueHTa, TOCIUTATM3UPOBAHHBIX C
HKU, Hukoraa paHee He oOpaniajnuch 3a MeTUITAH-
CKOH ITOMOIIBIO, IIO3TOMY HX YCJIOBHO MOXKHO OTHE-
CTH K rpyniie 6e3 coMaTHIeCcKOH aToJI0THH.

Ha puc. 2 nipesicTaBiieHa 4acToTa BCTPEUYAEMOCTH
OT/IeJIbHBIX 3a00JIeBAaHUU B TPYIAX HAIEHTOB C
pasnuyHOl cremneHbio Tsxkectd HKU. ITokasaHo,
4TO B rpymile 2 Takue Hozosoruu, kak XCH u C/]

Among other factors, a particular role belongs to
the comorbidity and its structure. Our study
allowed to assess the structure of somatic pathol-
ogy in patients with NCI and idetify main diseases
associated with a more severe course of the disease.
In group 1, AH was detected in 72.4% of cases, and
in group 2 — in 82.2%. The results of other studies
also indicate that AH is the most common in the

% 100.0 — $8.9
222 88.1 %9.
8007 724
60.0 —
44.4%*
40.0 — 333
25.2 26.7*
23.6 20.5
20.0 12.6 6 133
. 6.7
EY 1 B
0.0
I'b UBC XCH Ccl2 BA XOBbJI UMT n OtcyTcTBUE
AH CHF IHD DM2 BA COPD oxHpeHHe  3aboieBaHUM
OW and No diseases
obesity

M Tpynma 1/ Group 1 (n=127)

B Ipynna 2 / Group 2 (n = 45)

Puc. 2. Yacrora BCTpEUaeMOCTH OT/IEIbHBIX BU/IOB COMATHUECKOH [TATOJIOTHH Y MAIMEHTOB C PA3JIMYHON TSKECTHIO
TeueHHs HOBOH KopoHaBupycHoi nHdeknuu (I'b — runepronnueckas 6ose3ub; UBC — umemudeckas 601e3Hb CEPAIA;
XCH — xpoHuYecKas cepfiegHasi HeocTatouHocTh; CJ[2 — caxapHblil quaber tuma 2; BA — GpoHXHaIbHASL ACTMA;
XOBJI — xpoHHYeckass 00CTpyKTHUBHAs O0J1e3Hb jerkux; UMT — u3bbITouHas Macca Tea; * p < 0.05)

Fig. 2. The incidence of certain types of somatic pathology in patients with different severity of NCI
(AH - arterial hypertension; CHF — chronic heart failure; THD — ischemic heart disease; DM2 — type 2 diabetes mellitus;
BA — bronchial asthma; COPD — chronic obstructive pulmonary disease; OW — overweight; * p < 0.05)
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Ta6mmua 2. KoppensaioHHbIN aHa/Iu3 GaKTOPOB PUCKA TAXKEJNIOro Te4eHUs] HOBOW KOPOHABUPYCHOW MHpEKIUU

Table 2. The correlation analysis of risk factors of the severe NCI

daxkTop puckKa Bo3pact CIRS-G TIK UMT oT 0b 0T/0Bb
Risk factors Age EFT BMI WwWC HC WC/HC
JIMTeNbHOCTh TOCIUTATU3al U1 0.12 0.17 0.35 0.07 0.21 -0.05 0.30
Duration of hospitalization

YpoBeHb caTypanuu / Saturation -0.08 -0.10 -0.36 -0.30 -0.29 -0.06 -0.25
CPB / C-reactive protein 0.05 0.07 0.39 0.10 0.112 0.04 0.07
Benok / Protein -0.02 -0.2 -0.36 -0.15 -0.17 -0.02 -0.22
Anp6ymuH / Albumin -0.10 -0.14 -0.23 -0.20 -0.19 -0.03 -0.19
dubpunores / Fibrinogen -0.08 -0.02 0.26 -0.13 -0.102 -0.16 -0,03
CymMma dpakTopoB / Sum of factors 0 3 6 2 4 0 4

[Ipumevyanus: Ilpu ypoBHe goctoBepHocTH p < 0.05.

CIRS-G - Cumulative Illness Rating Scale for Geriatrics (KyMy/JsSTUBHBIH HH/I€EKC KOMOPOUAHOCTH AAJ1 NOXUI0H nonynanuu); TIXK - Tonmuna
anukapauasbHoro xupa; UMT - ungekc maccol Tesa; OT - okpy»kHOCTb Tanuy; OB - okpy»KHOCTb Gefep.

Notes: Atsignificance level p < 0.05.

CIRS-G - Cumulative Illness Rating Scale for Geriatrics; EFT - epicardial fat thickness; BMI - body mass index; WC - waist circumference; HC -

hip circumference.

TUNA 2, BCTPEUAINCH JIOCTOBEPHO dUalie, 4eM B
rpymre 1 (p < 0.05).

J17151 BBIsABIIEHUS (DAKTOPOB, ACCOIIMUPOBAHHBIX C
TsiKecTho TeueHuss HKV, 6L TIpOBE/IEH KOppeJIs-
IMOHHBIN aHamu3 (Tabs1. 2). BbISIBJIEH P CTATUCTH-
YeCKH 3HAYMMBbIX KOPPEJISIIUOHHBIX CBA3eH (I10s10-
JKUTEJIBHBIX U OTPULIATEIIBHBIX) MEXK/AY KII0UeBBIMU
MOKa3aTesIAMU, XapakTepusywmumu Tsa:xectb HKU,
u daxkTopaMu, BIUAIOIINMU HAa HUX. B pesysbraTe
[IPOBE/IEHHOTO aHAJIN3a YCTAHOBJIEHO, YTO CaMOe
0O0JIBIIIOE KOJIMUECTBO KOPPEJISAIMOHHBIX CBA3EH
6pw10 ¢ mokazaresneM TIXK. TOXK umena cratucru-
YecKH 3HAYNMYIO MIPAMYI0 KOPPEJIAINOHHYIO CBA3b
¢ JUTUTEBHOCThIO TocUuTaIM3anuu, yposuem CPB,
(¢pubprHOTreHa, a TaKXKe ¢ 00EMOM TOPAYKEHHUS JIET-
kux. OTpunaTenpHas KOPPeJIAIMOHHAsA CBA3b ObLIa
BBISIBJIEHA C YPOBHEM caTypaliuu, obIero 6enka u
anpbyMuHa. KomuecTBO KOPPESIIMOHHBIX CBA3EH
¢ TOXK mpakTrhuecku B 2 pa3a MPEBBIIIAJIO JpyTHUE
IOKa3aTeJiu, ¥ YPOBEHb CUJIbI CBSI3eH ObLT BBIIIE. 3a
TOXK nanee cnenoBanu OT u orHomenue OT/OB. Ha
TPEThEM MeCTe PACIIOJIOKWICS WHAEKC KOMOpOU-
Hoctu CIRS-G.

Takum 06pa3oM, HUTHYHE y TAIUEHTOB C TsKe-
aeiM TedyeHneM HKU Gosiee BoipakeHHOW TIXK u
BHYTpHUAOJOMUHAJIBHBIX JKHPOBBIX JIETI0 TIO/ITBEPIK-
JlaeT W30BITOYHOE HAKOIUIEHHE BHCIEPAIBHOTO
JKMPAa B OPraHu3Me, KOTOPHIU ABJISAETCS SH/IOKPUHHO-
AKTUBHBIM OPTaHOM M CEKPETHUPYET 3HAUUTEIbHOE
KOJINYECTBO OHOJIOTHYECKN AKTHUBHBIX BEIECTB,
IIOTEHITUPYsA IIpOoIlecC BOCHAJIEHUs, BBI3BAHHBIHN
BupycoM SARS-CoV-2, nepeBojis JI0KaJbHOE BOCIIA-
JIeHUE Ha CUCTEMHBIH YPOBEHb, TEM CAMBIM YTsIKe-
Jisis TeYeHue 3ab0s1eBanua [4].

structure of somatic pathology in patients with the
NCI [6]. Such a high prevalence of AH in these
patients, perhaps, was associated with age of the
admitted patients — 63 + 10.7 years. Some research-
ers remark on the possibility of a direct influence of
AH on the severity of the NCI [5]. In patients of
group 2, CHF was diagnosed, which aggravated the
prognosis significantly, and was a risk factor for
moderately severe and severe course of the NCI [7,
8].

Besides, our study showed that one third of
patients (29%) was diagnosed with type 2 DM. In
DM patients, the NCI had more severe course, which
is consistent with data of other authors on the pres-
ence of the direct relationship between insulin resis-
tance and severity of the NCI [9]. Moreover, in a
number of mouse models, an increase in the expres-
sion of angiotensin converting enzyme 2 (ACE2)
genes under hyperglycemia was shown [10]. Hyper-
glycemia also promotes ACE receptor glycosylation
in the lung tissue, which increases the affinity of the
latter to SARS-CoV-2 [11].

Docherty et al. studied 16 749 hospital inpatients
with the NCI. It was revealed that obese patients had
more severe disease and suffered more frequent fatal
complications [12]. In the present study, the analysis
of anthropometric parameters allowed to detect
overweight and obesity in most patients. It is worth
paying attention to the fact that the group 2 patients
had more pronounced changes in the parameters
characterizing not only the volume, but also the
topography of abdominal and ectopic visceral fat
depots, EFT in particular. The analysis of visceral
obesity markers and other factors that influence the
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OBCYKAEHUE

Y4uureiBasg BBICOKYIO BEPOSTHOCTH IMOBTOPEHUS
cutyanuu 2019 1. ¢ COVID-19, KpaiiHe BasKHBIM
sABJIsIeTCA MOWCK U aHanu3 GaKTOPOB, Ipeiopee-
Jasaomux TsakecTh TeueHuss HKU. IlokaszaHo, 4To
OJTHUM M3 TaKUX (PAaKTOPOB ABJISIETCS BO3PACT OOJIb-
Horo [5]. B mpoBegeHHOM HccieoBaHUU (aKTOpP
Bo3pacra cebs1 He TIPOSABUI, UTO MOKET OBITh CBsI-
3aHO C NIPEUMYIIECTBEHHBIM YUYaCTUEM B HUCCJIENO-
BaHUM JINI MOKUJIOTO Bo3pacTa. Bo3MokHO, 3TO
00yC/IOBJIEHO yYaCTHEM B HCCIEJOBAHUHU TOJIBKO
MMAIlHEHTOB CO CpPEJHEW M TSKEJIOH CTEeleHsIMH
Tsxectu HKIU.

Cpenu npyrux ¢GakTOpOB OIpeJiesieHHasl POJib
MPUHAJJIEKUT HATUYHUID KOMOPOUJHOCTH U ee
cTtpykrype. [IpoBefieHHOE HcciefoBaHNe TO3BOJIUIIO
OIEHUTHh CTPYKTYPY COMaTHYECKOW IIaTOJIOTUH
nanuesToB ¢ HKW 1 BBIABUTH OCHOBHBIE 3a00J1€Ba-
HUs, HaJINYKEe KOTOPBIX aCCOIMUPOBAHO ¢ 0Oosiee
TSKeJIbIM TedeHueM 3abosieBanus. I'B okasaiach
HanboJiee BCTPEUAIOIIEHCs MaTOJIOTHEN Cped BCeX
3aboseBanuii. B rpynme 1 Al 6bLia BbIBJIEHA B
72.4 % ciy4daes, a B TpyIe 2 — B 82.2 %. Pe3yabraThl
JIDYTHUX UCCIIEJIOBAHUI TaKKe YKa3bIBAIOT HA TO, UTO
I'b HauboJstee 4acTo BCTpevasach B CTPYKTYpe coMa-
THYecKoU narosiorun namuentos ¢ HKU [6]. Takoe
muporoe pacupocrpanenue I'b cpeau 3aboseBmmx
MO2KET OBITh HEITOCPEACTBEHHO CB3aHO C BO3PACTOM
TOCITUTATU3UPOBAHHBIX MAIIUEHTOB — 63 +£10.7 roja.
B psime paboT uccieqoBaTeNd TaKyKe BBICKA3bIBa-
I0TCSI O BO3MOXKHOCTU mpsAMoro BiusHusa Al' Ha
TSI?KECTh KOPOHaBUpYyCHOU uHeKIuu [5]. ¥ mamu-
€HTOB M3 Ipynmsl 2 6osee yacto BbLABLAIU XCH,
KOTOpas 3HAYMMO YXy/Ilajla IIPOTHO3 B OCTPBIA
repuo;t 3a001eBaHUs U ABJISIach (PAaKTOPOM pHCKA
6osee Tsxestoro HKI. B 1iesiom ke, COTJIaCHO JIMTE-
parypubiM laHHBIM, CCC ABJIAIOTCA HE3aBUCUMbBIM
¢gaxTOpoM pHCKA CPETHETSIKEJIOT0 U  TSKEJIOTO
teuenns HKU [7, 8].

Kpome Toro, B HacTosIeM HCCAeI0BaHU OBLIO
MMOKa3aHO, YTO Y TPETHU MAIUeHTOB (29 %) paHee ObLI
nuarHoctupoBaH C/I Tumna 2. Y mamueHToB ¢ JAaHHBIM
3a00/1eBaHUEM CTaTUCTUUECKU 3HAUnMO uaie HKM
mpoTekasa 0ojiee TsHKEI0, YTO corJiacyeTcsl ¢ JlaH-
HBIMU JPYTHX aBTOPOB O HAJIMYUH HPSIMOU CBSI3H
MeXJly HWHCYJIMHOPE3UCTEHTHOCTBI0O U CTelleHbI0
tmsoxectr HKU [9]. KpoMme Toro, B psizie 9KCTIEpHUMEH-
TQJIHHBIX UCCJIEIOBAHUH HA MbIIIaX ObLIN IIPEJCTaB-
JIEHBI pe3yJIbTaThl, CBU/IETEIbCTBYIOIINE O MOBBIIIIE-
HUM SKCOPeCcCUU TeHOB perenTopoB AII®2 B yciio-
BUSX rurepriukemuu [10]. Hammuue runeprivke-
MHUU TaKKe aKTUBUPYeT Ipollecc IJINKO3UINPOBa-
HuA perienTopoB AII®2 B TKaHU JIETKOTO, UTO MOBBI-
maet adpdunHOCTh K SARS-CoV-2 [11].

NCI severity has shown that EFT had the maximal
number of statistically significant correlations with
the factors determining NCI severity, particularly
with the duration of hospitalization, levels of CRP,
fibrinogen, saturation, and the volume of the lung
tissue damage. A decrease in saturation amidst an
increase in the CRP and substantial damage to the
lung tissue, can indicate the development of ARDS in
a patient, which is one of the life-threatening compli-
cations of the NCI [13].

CONCLUSION

The degree of visceral obesity is a predictor of the
hospitalization duration and the NCI progression,
and epicardial fat thickness turned out to be the most
sensitive marker of the severity of this infectious
disease.
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A. Docherty et. al. mpoananu3upoBau JaHHbIE
16 749 MaNUEeHTOB, TOCHUTAJU3UPOBAHHBIX B
Benukob6puranuu c¢ guarHozom HKU. Ycranos-
JIEHO, YTO HAIMEHTHI C OKUPEHUEM IEPEHOCUIHU
UHOEKIHIO TsKeJlee U Y HUX Jallle HabJIioaauch
daranpHbIe OcOXkHeHHA [12]. B HacToamem
HWCCAEIOBAHUN AaHAJIM3 AaHTPOIOMETPUUECKUX
ImokasaTeJiel TT03BOJINJI BBISIBUTH Y OOJIBIIHHCTBA
MaIMeHTOB 00eux TPyIN Haaudue U30BITOYHOU
Macchl Tejia UK okuperusi. CTOuT oOpaTUTh BHU-
MaHWe Ha TO, YTO MAI[UeHTHI TPYIIIBI 2 XapaKTe-
PU30BAIMCH JOCTOBEPHO 0Oo0Jiee BBIPAKEHHBIMU
3HAUYEHHUSMU [TOKa3aTesieil, XapaKTepU3yI0InuX He
TOJIBKO KOJIMYECTBO, HO M TOIOrpaduio Bucie-
PaJIbHBIX JKUPOBBIX JIENO, KaK abJOMHHAJIbHBIX,
TaK W SKTONHUYecKHux, B yactHocTu TIOXK. Ananu3s
MapKepOB BUCIEPAJBHOTO OKUPEHHUS U JIPYTUX
(G akTOpOB, BIUSAIIUX HA CTEIEHD TAMXKECTH TEUe-
Huss HKW, moxkazasn, uro uMmenHo TIXK umena
HauOOJIbIlIee YHCIO CTATUCTUUYECKU 3HAYUMBIX
KOPPEJANMOHHBIX CBA3EU C IOKA3aTEJIIMHU, OTIpe-
JENSOMIMY TSKeCTh TeueHus 3abojieBaHus, U
0COOEHHO C JJIUTEJIBHOCTHIO TOCHUTAIU3AINH,
ypoBusamu CPB, pubpuHorena, catypanuu u o6b-
eMOM mopa)keHus Jerkux. CHHUIKEHHE YPOBHs
carypanuu Ha GoHe noBwieHuss CPB u 6osbiion
IJIOIATU MMOPAXKEHUS JIETKUX MOKET CBUJIETEIb-
cTBOBaTh O pasButuu y mnanumeHra OPJIC, uto
SIBJISIETCA OJTHUM U3 KPUTUYECKHX OCJIOKHEHUH
HKMU [13].
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3AKVIIOYEHUWE

MIPEIUKTOPOM

Hanuuue BUCHEPAJIBHOTO OXUPEHUA SABJIACTCA
JAJINTEJIbHOCTHU TOCIINTA/IN3alluH

manmueHTa U XapaKTepa T€YEHUA HKI/I, a TOJIIIUHA
SIIUKAPAHUAJIBHOIO KHpPa OKa3asaCb HanboJiee qyB-
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