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CpaBHUTEJBHBIN aHAJINU3 TUHAMUKN KINHUKO-(QYHKIIMOHAJIbHBIX
0CO0EHHOCTEN MEeTa00INUYEeCKOro cuHapoma y 60abHbIXx XOBJI,
nepeHecIInX HOBYI0 KOPOHABUPYCHYIO MH(EKITUIO

E.b. Kitecrep, B.A. Ensikomos, K.B. Knecrep

@I'BOY BO «Aamatickuil 2ocydapcmeeHHblil MeduyuHckuil yHusepcumem» Munadpasa Poccuu, Bapnaya, Poccus

AHHOTAIIMA

BBegeHue. HacerogHAnHUHN IeHb yCTAHOBIIEHO, UYTO GAKTOPAMU PUCKA Pa3BUTHSI HOBOH KOPOHABUPYCHOU HHOEK-
nuu (HKW), moMUMO IOKHJIOTO BO3pACTa U XPOHUUYECKOH 0OCTpyKTUBHOU Oosie3nu Jyierkux (XOBJI), sBistoTes meTabo-
Judeckre 3a00JieBaHUsI, TAKUE KaK OXKUPEHHUe, caXapHbIU auaber, aprepuanbHas runepreH3us (Al), HeayJKoroJsibHas
skupoBasi 0ose3np nevyenn (HAYKBIID), o6beHeHHBIE IOHATHEM «MeTabosmueckuil cuaapom» (MC). B To ke Bpemst
HKH crnoco6cTByeT BOSHUKHOBEHHIO U YTSKEJIEHHUIO KIMHUYEecKHX IposaBieHnd MC. AHAJOIHYHO BOCCTAHOBJIEHUIO
JibIXaTesIbHOM GyHKIuu y jun, nepeHecminx HKV, npezpcraBisercsa akTyaabHBIM aHAIN3 HApyLUIEHUN YIJIEBOJAHOTO U
JIUTIATHOTO OOMEHOB B OTZaJIEHHOM IIEPHO/Ie Toce epeHeceHHOH octpoii HKU y 6osbHBIX XOBJI.

IT e 1 5. V3y4uTh B CPABHUTEJIBHOM aCIEKTe JUHAMUKY KIMHUYECKUX U (PYHKIIMOHAIBHBIX XaPAKTEPUCTUK MeTa00ITH-
yeckoro cuszipoma y 6osbHbIXx XOBJI, nepeneciiux HKI.

MaTtepuaab uW MeTO/bl. [loxg HAONIOIEHHEM B TeUeHHE 12 MeC B TepalneBThueckoM otaesieHuun KI'BY3
«T'opojckas nmonukiauHuKa NQ 9» r. Bapraysa Haxomunock 385 amOysiaropHbix 601bHBIX XOBJI, KoTOpBIE OBUIH pas/ie-
JIeHsI Ha 2 rpymbl: I rpymmna — 55 60apHbIX 6€3 MC, II rpynma — 330 60apHBIX ¢ MC. ITpu olieHKe pacnpezieaeHus 60b-
HBIX I10 II0JIy OOJIBIITMHCTBO COCTABJISUTH MY»KIUHBL. CpelHUI BO3pacCT MaueHToB I rpynmsl cocTaBui 65.2 + 11.1 TO/a,
II rpynmet — 63.7 + 9.8 roza (p, , > 0.05). I'pynmy I1I (cpaBHenu:A) cocraBun 120 nanuenTos ¢ MC 6es XOBJI, comnocra-
BHUMBIX II0 BO3PACTY U MOJIy. Y BceX OOJIbHBIX IIPOBOAMINCH COOp ka0, aHaMHe3a, (PpU3UKaJIbHBINA OCMOTP, JJabopaTop-
Hble (OI[eHKa COCTOSIHUS YTIJIEBOJTHOTO, JIUIIMTHOTO OOMEHOB, IEYEHHU U MTOYEK) U WHCTPYMEHTAJIbHbIE (3JIEKTPOKAP/IUO-
rpadwus, sXokapauorpadus) UCCIIeOBaHUs; OLIEHUBAJIUCH JieMorpaduecKue moKa3aTesa, GakTop KypeHus, JJTUTEb-
HocTh XOBJI, Hasmmuue OCI0’KHEHUH U KOMOPOUHOM ITaTOJIOTHH.

Pesynbrartn . HKM BuaBienay 15 (27.3 %) 60sbHbIX I rpynmnet, y 169 (51.2 %) 6oababIx 11 rpynmst (p, ; < 0.05).
B xonTtpospHoii rpynne HKW pquarnocruposana y 52 (43.3 %) 60nbHBIX (p,, , > 0.05). IToctkoBuanbiil cunapom (NICE,
2020) AUArHOCTUPOBaH y 6.7 % nanueHToB I rpymibl, y 34.3 % nanuentos II rpymnnsl (p < 0.05) u'y 18.4 % marmueHTOB
III rpymimet (p > 0.05). BelsBIeHa IpsiMasi CHJIbHAs KOPPEJISAIIMOHHAS CBA3b BOSHUKHOBEHUS IIOCTKOBUIHOTO CUHPOMA C
BBIPQJKEHHOCTBIO HAPYIIEHUH YIJIEBOZHOIO OOMeHa 10 3HAUeHHAM HH/IeKCa BUCIIEPAIIBHOTO OKUPEHUS U UH/EKCA HHCY-
smHopesucteHTHOCTH (HOMA-IR) (7" = 0.74 ¥ 0.72 COOTBETCTBEHHO; P < 0.05). I10 GOJIBIIMHCTBY KIMHUYECKUX U J1abopa-
TOPHBIX IIOKa3aTesiell OTpUIaTeIbHas JMHAMIKA COXPAHAIACh 10 6-TO MecAla ¢ YIydlIeHueM K 12-My MeCAIy: YPOBEHD
XOJIECTEpUHA JIUIIOIPOTENU/IOB BHICOKOU IUIOTHOCTU M TJIIOKO3bI CHUBWJICSH, UHJIEKC Macchl Testa 6e3 xkupa (FFMI) ysenu-
yuies (p < 0.05), 0AHAKO YHUCJI0 OOJIBHBIX C BBICOKIM HOPMAaJIbHBIM apTepHabHbIM AaBaeHneM U Al' cTaTUCTUYECKY 3Ha-
YHUMO YBEJIMUUIIOCH K 12-My MecsIly rociie nepeHecerHoit HKU, nocruras 92.4 % y nanuenTtos I rpynms (p < 0.05).
3aknwueHnue. HKU vame gquarHoctupoBaHa y 6osbHbIX ¢ MC Ha ¢one XOBJI, nmpu Hasmuuuu (GHaKTOPOB PHICKA:
noxkuou Bodpact, XOBJI, oxxupenue, AT'. IIOCTKOBU/THBIN CHHPOM BBISIBJIEH Y KaK/I0T0 TpeThero naiuenTta ¢ MC Ha ¢poHe
XOBJI ¢ OJIOXKUTEJIPHON TUHAMUKOM HAPYIIIEHUs YTJIEBOTHOTO U JIUITUAHOTO OOMEHOB K 12-My MecsIty Habsmoaenus. Al ¢
Ppa3BUTHEM OCJIOKHEHHH (JracTomyeckas qucyHKIHsA, abITOMHHATIbHOE OXKUpeHue u accoriuupoBanHast HAYKBIT) xapak-
TEPU30BAJIACH HEOJIATOIPHUATHBIM, IPOTPeCCUPYOIUM TedeHreM y nanueHToB ¢ MC Ha ¢pone XOBJI B OT/1aJIEHHOM Iepu-
ozie ocsie nniepeHecenHort HKY, uTo 06ycyioBInBaeT He0OX0/IMMOCTh PAHHETO HavaJIa TepAaui KOMOPOU/THOM TaTOJIOTHH.
Kouesnle cnroea: MeTaboIMUecKuil CHHIPOM, XpPOHUYECKAsi 00CTPYKTUBHAsA 00JI€3HB JIETKUX, HOBAasi KOPOHABUPYCHAS
nH@eKIUs.
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Comparative analysis of the dynamics of clinical and functional
features of the metabolic syndrome in COPD patients who had
a novel coronavirus infection

E.B. Klester, V.A. Elykomov, K.V. Klester

Altai State Medical University, Barnaul, Russia

ABSTRACT

Introduction. Todate, it has been established that risk factors for the development of a novel coronavirus
infection (NCI), in addition to advanced age and chronic obstructive pulmonary disease (COPD), are metabolic diseases
such as obesity, diabetes mellitus, arterial hypertension (AH), non-alcoholic fatty liver disease (NAFLD), united by the
notion of “metabolic syndrome” (MS). At the same time, NCI contributes to the onset and aggravation of the clinical
manifestations of MS. Similar to the restoration of respiratory function in subjects who had NCI, it seems relevant to ana-
lyze the disorders of carbohydrate and lipid metabolism in the long-term period after acute NCI in COPD patients.

A i m . Tostudyinacomparative aspect the dynamics of clinical and functional characteristics of the metabolic syndrome
in COPD patients who had NCI.

Materials and methods. Weobserved for 12 months in the Therapeutic Department of the City Health
Centre No. 9, Barnaul, 385 COPD patients, which were divided into 2 groups: group I — 55 patients without MS, group II —
330 patients with MS. When assessing the distribution of patients by sex, the majority were men. The mean age of patients
in group I was 65.2 + 11.1 years; in group II — 63.7 + 9.8 years (p,_, > 0.05). Group III (comparison) consisted of 120
patients with MS without COPD, comparable in age and gender. Complaints, anamnestic data of all patients were collected.
Physical examination, laboratory (assessment of carbohydrate, lipid metabolism, liver and kidney function) and clinical
(electrocardiography, echocardiography) examinations were carried out. Demographic indicators, smoking habit, duration
of COPD, presence of complications and comorbidities were assessed.

R esults . NCIwasdetectedin 15 (27.3%) patients of group I, in 169 (51.2%) patients of group II (p, , < 0.05). In the
comparison group, NCI was diagnosed in 52 (43.3%) patients (p,,_,, > 0.05). Post-COVID syndrome (NICE, 2020) was
diagnosed in 6.7% of patients in group I, in 34.3% of patients in group II (p < 0.05), and in 18.4% of patients in group IIT
(p > 0.05). A direct strong correlation was found between the occurrence of post-COVID syndrome and the severity of
carbohydrate metabolism disorders according to the values of the visceral adiposity index (VAI) and the insulin resistance
index (HOMA-IR) (r = 0.74 and 0.72, respectively; p < 0.05). For most clinical and laboratory indicators, the negative
dynamics persisted until the 6th month with improvement by the 12th month: the levels of high-density lipoprotein cho-
lesterol and glucose decreased, the fat free mass index (FFMI) increased (p < 0.05), however, the number of patients with
high normal blood pressure and AH increased statistically significantly by the 12th month after NCI, reaching 92.4% in
group II (p < 0.05).

Conclusion. NCIismore often diagnosed in patients with MS in combination wih COPD, in the presence of risk
factors: advanced age, COPD, obesity, AH. Post-COVID syndrome was detected in every third patient with MS and COPD
with the positive dynamics of carbohydrate and lipid metabolism disorders by the 12th month of the follow-up. AH with the
development of complications (diastolic dysfunction, abdominal obesity, and associated NAFLD) was characterized by an
unfavorable, progredient course in patients with MS in combination with COPD in the long-term period after NCI, which
necessitates early initiation of therapy for comorbidities.

Keywords: metabolic syndrome, chronic obstructive pulmonary disease, novel coronavirus infection.
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BBEJAEHHNE

ITo AaHHBIM SMHAEMHUOJIOTMYECKUX HCCIIeI0Ba-
HUI pacIpOCTPAaHEHHOCTh XPOHHYECKOH OOCTPyK-
TuBHOU Oosie3Hu Jjerkux (XOBJI) ¢ obcrpyknuen
> 2-H CTEeIeHH CPEeJIU JIHI] CTapIIie 40 JIET COCTABJIAET
OoJsiee 15 % — MaHHAsA MATOJIOTUA 3aHUMAET JINUPY-
IOIllFie TMO3UIIUUA B CTPYKTYpPE JIETOUHBIX 3a00JieBa-
HUH (0K0JI0 90 %) [1]. AGOMUHANBHOE OXKUPEHHE

INTRODUCTION

According to epidemiologic research, the preva-
lence of chronic obstructive pulmonary disease
(COPD) with airflow obstruction > 2 grade among
people over 40 years of age is more than 15% — this
pathology occupies a leading position in the struc-
ture of pulmonary diseases (about 90%) [1]. Abdom-
inal obesity (AO) is observed in 75% of patients with
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(AO) Habsromaercst y 75 % nanueHToB ¢ XOBJI u
aCCOITMUPOBAHO C COIYTCTBYIOIIUMH 3a00JIeBaHU-
SIMH, TAKUMU KaK THIEPTOHUS, JUCIIUIUJEMUS U
Iuaber, 00beJUHEHHBIMH OHATHEM «MeTaboIruye-
cxkuii cuaapom» (MC) [2, 3]. MC y 60oapHBIX XOBJI
VBEJIMUUBAET PHUCK Pa3BUTHs caxapHOro guabera
2-ro tumna (C/]2) B 5 pa3 1 yABaBaeT PUCK PA3BUTHSA
CEepIeUHO-COCYTUCTHIX 3a00I€EBaHUH B TEUEHUE CIIe-
JIyIOIIuX 5—10 JieT [4]. TlosiBieHre HOBOTO IITaMMa
KOpOHaBHpyca B Jiekabpe 2019 T. CIIOCOOCTBOBAJIO
VTSDKEJIEHUI0 TIpO0JIeMbl  MeTab0JIMYEeCKOTO CHH-
npoma y 60bHBIX XOBJI, 4TO 00YCIOBIEHO CXOXKe-
CTHI0 KJIMHUYECKUX ITPOSIBJIEHUH HOBOW KOPOHABH-
pycuoii wHpekun (HKIM), MOCTKOBUAHOTO CHH-
nipoma u XOBJI, c710:KHOCTHIO JUATHOCTUKU, TIOTEH-
[IHAJIBHOU TSIKECThI0 TEUEHUS W B3aHUMOOTATOIIE-
HHeM 3THX maTtoyioruid. boswHble XOBJI, napunn-
poBanuble SARS-CoV-2, mpeicTaBaAOT cOO0H ys3-
BUMYIO TPYIIIY C OCJIO)KHEHHBIM T€YEHHEM KOMOP-
OUHOI, IPEK/IE BCETO CEPAEUHO-COCYAUCTOH, TIaTO-
JIOTHH ¥ YaCTO HEOJIAaTONPUATHBIM UCXOI0M O0JIE3HU
[5, 6]. B aTO# cBSI3U TMpe/CTaBIAETCS AKTyaJIbHBIM
IPOBECTH aHAIN3 KJIMHUYECKOU KapTHUHBI MeTabo-
JIMYECKOro cuHApoMa y 6osbHbIX XOBJI B mocTko-
BU/IHBIN TTEPHOI.

IEJIb NCCJIEJOBAHUA

V3yuuTh B CpPaBHUTEJIBHOM AacCIeKTe JMHAMUKY
KJIUHAYECKNX U (QYHKIIMOHAIBHBIX XapaKTEPUCTUK
MeTabosnueckoro cuHApoMa y 6osbpHBIX XOBJI,
nepenecmx HKU.

MATEPUAJIBI 1 METO/bI

Pabora BbBINONHsJIACH HA KJIWHUYECKOU Oase
WHCcTuTyTa KIMHUYECKOH MEIUIIMHBI, COTJIACHO
IUIaHy HayuyHBIX ucciaenoBanuiit ®I'bOY BO «Anraii-
CKHI TOCYZAapCTBEHHBIN MEIUIIMHCKUI YHUBEPCH-
ter» MunsapaBa Poccun. Ilog HabmomeHueM B
TeueHUe 12 MeC B TEPANEBTUYECKOM OT/AEJIEHUU
KI'bY3 «I'opoxackas nonukianHuka N2 9» 1. bapHa-
yiIa Haxomwinuch 385 aMOysIaTOPHBIX OOJIBHBIX
XOBJI, KoTOpBle OBLIN pasfie/ieHbl HAa 2 TPYIIIHL:
I rpynma — 55 GospHBIX 06e3 MC, II rpymma —
330 Gosbubx ¢ MC. IIpu olieHKe pacnpeseaeHust
OOJIPHBIX IO IOJIY OOJIBIIMHCTBO COCTABJISUIN MYXK-
yuHbl. CpeIHUI BO3PACT MAI[UeHTOB | rpyIIbI cocTa-
BuJI 65.2 + 11.1 roja, II rpynmsr — 63.7 £ 9.8 rona
(p, , > 0.05). I'pynmy III (cpaBHeHHUs) coCTaBHIA
120 nmanuenToB ¢ MC 6e3 XOBJI, cormocTaBUMBIX 110
BO3PAacCTy | MOJIy.

Kpurepnu BKIIOUEHNUS: TOIMICAHHOE HHDOPMU-
poBaHHOEe 10OPOBOJIBHOE COIJIACHE MallieHTa Ha
yuacrue B uccieoBannn; 6opHbie XOBJI, kak npu

COPD and is associated with concomitant diseases
such as hypertension, dyslipidemia and diabetes,
united by the notion of “metabolic syndrome” (MS)
[2, 3]. MS in COPD patients increases the risk of
type 2 diabetes mellitus (T2DM) by 5 times and dou-
bles the risk of cardiovascular disease over the next
5—10 years [4]. The emergence of a new strain of
coronavirus in December 2019 contributed to the
aggravation of the problem of metabolic syndrome in
COPD patients, which is due to the similarity of the
clinical manifestations of a novel coronavirus infec-
tion (NCI), post-COVID syndrome and COPD, the
complexity of diagnosis, the potential severity of the
course, and the mutual aggravation of these patholo-
gies. COPD patients infected with SARS-CoV-2 rep-
resent a vulnerable group with a complicated course
of comorbid, primarily cardiovascular, pathology
and often an unfavorable outcome of the disease [5,
6]. In this regard, it seems relevant to analyze the
clinical picture of the metabolic syndrome in COPD
patients during the post-COVID period.

AIM OF THE RESEARCH

To study in a comparative aspect the dynamics of
clinical and functional characteristics of the meta-
bolic syndrome in patients with COPD who had NCI.

MATERIALS AND METHODS

The study was carried out at the clinical base of
the Institute of Clinical Medicine, according to the
research plan of the Altai State Medical University.
We observed 385 COPD patients on an outpatient
basis for 12 months in the Therapeutic Department
of the City Health Centre No. 9, Barnaul. They were
divided into 2 groups: group I — 55 patients without
MS, group II — 330 patients with MS. When assess-
ing the distribution of patients by sex, the majority
were men. The mean age of patients in group I was
65.2 + 11.1 years; in group II — 63.7 + 9.8 years
(p,_, > 0.05). Group IIT (comparison) consisted of
120 patients with MS without COPD, comparable in
age and sex.

Inclusion criteria: signed voluntary consent of the
patient to participate in the study; patients with
COPD, both in the presence and in the absence of
concomitant pathology.

Exclusion criteria: severe cardiovascular diseases
(acute myocardial infarction (AMI), class III-IV
angina pectoris, unstable angina pectoris); T1iDM,
T2DM with HbA1c > 9%; circulatory decompensa-
tion (class III chronic heart failure (CHF)); malig-
nant neoplasms; liver and kidney diseases in the
stage of decompensation; taking systemic steroids;

134

Journal homepage: http://jsms.ngmu.ru



Klester E.B. et al. / Journal of Siberian Medical Sciences Vol. 7, No. 1 (2023)

HAJIUYUM, TaK U MPU OTCYTCTBHHU COIYTCTBYIOIIEH
MMaTOJIOTHH.

Kputepuu HEBKIIOUEHUs: TsKEJble CepIeTHO-
cocynuctele 3abosieBaHus (OCTPBIA MH(PAPKT MHO-
kapga (OVIM), creHokapaus HamnpsokeHus I[11-IV
(yHKITMOHATBFHOTO KJIacca, HeCcTabWJIbHAsS CTEHO-
kapausi); CII1, C/I2 c ypoaem HbA1c > 9 %; nekom-
neHcaruu kpoBooOpamenus (III cragus xpoHHYe-
ckoii cepmeunoii HemocraTtounoctu (XCH)); 3oka-
YecTBEHHbIE  HOBOOOpa3oBaHuUs;  3ab0JeBaHUS
TIeYeH! U TIOYEK B CTAJIMU JIEKOMIIEHCAI[UH; IIPUEM
CUCTEMHBIX CTEPOUJIOB; 3JIOYIIOTpebIeHrne aTKOTro-
JIeM; TIaTOJIOTHSI OITIOPHO-ABUTATEIBHOTO allliapaTa C
HapylieHueM (pyHKITUH.

B uccemoBaHye BKIIOUAINCDH MTAIIMEHTHI C paHee
JuarsoctupoBanHod XOBJI, cooTBeTCTBYIOIIEN KPU-
TepusiM HalnmoHaIbHBIX KJIMHUYECKUX PEKOMEH/Ia-
1wl 1o AuarHoctuke u siedennio XOBJI, mepecmotp
2018 1. [7]. MeTabouueckuii CHHAPOM JHUATHOCTH-
POBaH COIVIACHO peKOMeHAANusAM MeKyHapOo HO!
deneparuu muabera (2006) [8], mpu Hamuuuu AO ¢
OKPY?KHOCTBIO TUTHH 60siee 80 ¢M Y JKEHIIUH U O0J1ee
04 CM y MY>KYHH B COYETAHUH KaK MHHUMYM C JIBYMsI
U3 CIIEAYIONINX YeThIpeX GaKTOPOB:

1) noBsIenue TpuruIepuioB (TT) > 1.7 MMoJIb/ 1;

2) CHWIKEHHE YPOBHs JIUIIONPOTEU/IOB BBICOKOH
wiotHocTu (JITIBII) < 1.03 MMOJIb/JT y MYy»KYUH U
< 1.29 MMOJIb/JI y KEHIIIUH WIN JeUeHne HapyIie-
HUH JUIIUIHOTO 00MeHa;

3) TOBBIIIIEHNE apTepHaIbHOTO naByienus (AJl):
cucrosimaeckoe (CAJT) = 130 MM PT. CT. H/WIu IHa-
crosmaeckoe (JIAJ]) = 85 MM pr. cT. vutu sieuenue AT

4) TIOBBIIIIEHNE  TJIIOKO3bl BEHO3HOW KpPOBHU
> 5.6 MMOJIb/J1 HATOIAK WK paHee JUATHOCTHPO-
BaHHbIN C/12.

Huarnoctuka u jseduesue HKU mpoBoguiocs B
COOTBETCTBHH € BpeMeHHBIMH MEeTOAUYEeCKUMHU
pexomenpanuamu «I[IpodriakTuka, JUAarHOCTHKA U
JledeHNe HOBOM KOpPOHABUPYCHOH HHbeKIUU
(COVID-19)», akTyaJIlbHBIMH Ha MOMEHT OKa3aHWS
IIEPBUYHOU MEJIMKO-CAaHUTAPHOHN OMOIIH [9, 10].

VY Bcex mHaIlMEHTOB MPOBOAUJICA cOOpP Kayoo,
a"HaMHe3a, GUBUKAJIBHBIA OCMOTP. AHTPOIIOMETPH-
YEeCKOe UCC/IeIOBAaHUE BKJIIOUAJIO OIIpeJieJIeHne
nHgexkca maccel tena (MMT), oTHoleHus 00beM
tanuu/o6bem 6enmep (OT/OB), olleHKy Kap/iumeTa-
Oostrmyeckoro pucka. VHIeKC KOMOPOUTHOCTH OIle-
uuBasu 1o M.E. Charlson et al. (1987) B moguduka-
nuu R.A. Deyo et al. (1992). IIpoBoiuiack s1abopa-
TOpHAs JUATHOCTHUKA HAPYIIEHWH YIJIEBOJTHOTO U
JIMOUZHOTO OOMEHOB, (YHKIUM I€YEHU, ITOYEK.
Ompeziesisiii KOMIIO3UITMOHHBIN COCTAaB OpraHU3Ma
O6uonMmeaaHCHBIM MeToZoM. OIeHKy WHJIEKCa BUC-
nepanbHoro oxkupenus (MBO, VAI) mpoBogunu c

alcohol abuse; pathology of the musculoskeletal sys-
tem with impaired function.

The study included patients with previously diag-
nosed COPD that met the criteria for the National
Clinical Guidelines on Diagnosis and Treatment of
COPD, 2018 revision [7]. Metabolic syndrome is
diagnosed according to the recommendations of the
International Diabetes Federation (2006) [8], in the
presence of AO with a waist circumference of more
than 80 cm in women and more than 94 ¢cm in men,
in combination with at least two of the following four
factors:

1) elevated triglycerides (TG) = 1.7 mmol/l;

2) elevated level of high-density lipoproteins
(HDL) < 1.03 mmol/l in men and < 1.29 mmol/I in
women or lipid metabolism disorder treatment;

3) elevated blood pressure (BP): systolic (SBP)
> 130 mm Hg and/or diastolic (DBP) > 85 mm Hg or
treatment of hypertension;

4) elevated fasting venous blood glucose > 5.6 mmol/1
or previously diagnosed T2DM.

Diagnosis and treatment of NCI was carried out
in accordance with the Interim Guidelines for Pre-
vention, Diagnosis and Treatment of a Novel Coro-
navirus Infection (COVID-19), relevant at the time of
provision of primary health care [9, 10].

Complaints, anamnestic data were collected from
all patients. Physical examination was carried out.
An anthropometric study included determination of
body mass index (BMI), waist-hip ratio (W/H),
assessment of cardiometabolic risk. The Charlson
comorbidity index was determined using the modifi-
cation by R.A. Deyo et al. (1992). Laboratory diag-
nostics of disorders of carbohydrate and lipid metab-
olism, liver and kidney function was carried out. The
body composition was determined by the bioimped-
ance method. The visceral adiposity index (VAI) was
determined taking into account gender differences.
The fatty liver index (FLI) was calculated; liver fibro-
sis was assessed by the NAFLD (non-alcoholic fatty
liver disease) fibrosis score. Clinical examination for
all patients included electrocardiography, echocar-
diography.

Statistical processing of data obtained was car-
ried out using the methods of variation statistics on
Statistica 8.0 software with a preliminary analysis of
the distribution of all studied indicators. Statistical
analysis of data was carried out using Statistica for
Windows v.11.0. For a comparative analysis of nor-
mally distributed data, the analysis of variance
(ANOVA) was used. To compare non-parametric
indices between two independent groups, the Mann-
Whitney test was used; for several groups — the Krus-
kal-Wallis test. The x* test was used to compare the
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yU4eTOM TeHZEPHBIX pa3anyuil. PaccuuTteiBamu
uHaeke crearo3a nedenn (FLI), ¢ubpo3 meueHun
oneHuBaIM 1o mKkaite ¢ubposa neueHu (NAFLD
fibrosis score). MHCTpyMEHTaJIbHOE HCCIIEOBAHIE
JUIs1 BCEX TAITUEHTOB BKJIIOYAJIO MIPOBEZEHUE DIIEK-
Tpokapauorpaduu, sxokapanorpabum.
CraTtuctuyeckyo 06pabOTKy IMOJyIeHHBIX TaH-
HBIX OCYIIECTBJISUIM C IIOMOIIbI0 METO/[0OB BapHa-
IIMOHHOU CTATUCTHUKU C MCIIOJIb30BAaHHEM IaKeTa
nporpamm Statistica 8.0 ¢ mpegBapuTeIbHBIM aHA-
JIN30M 3aKOHA PpAaCIpeJieJIEeHUs BCEX H3Y4aeMbIX
mapameTpoB. CTaTHCTUYECKUU aHAJU3 JTaHHBIX
OCYIIECTBJISUIN C ITIOMOIIIBIO0 TpOorpaMMbl Statistica
for Windows v.11.0. /i1 cpaBHHUTEJIHHOTO aHa-
JIN3a YUCJIOBBIX TAHHBIX IPU HOPMAJILHOM UX pac-
Ipe/ieJIEHUH HCIIOJIb30BAJIM METOJ] JUCIEpPCHOH-
Horo aHanuza ANOVA. Jlisa cpaBHeHUs Helapa-
METPUUYECKUX TapaMeTPOB MeXKAY IByMs He3aBU-

CUMBIMM TpyNIaMU IPUMEHAJH  KPUTEPUU
ManHa — YUTHU, i1 HECKOJIBKUX I'PYIII — METO/
Kpackena — VYosmca. [Ina cpaBHeHHA 4YacTOT

OmMHapHOro IpHW3HAKA MCIOJIb30BAIN KPHUTEPHUH
¥2. Jyia TabuI COMPSKEHHOCTH C 1-U CTENEHbBIO
cBo6OBI (2X2) IPUMEHAIH TIONpaBKy Meiitca, a
€CJTH OKHUIaeMOoe YHCJI0 HaOJII0leHUH B JII0001 13
KJIETOK TabJINIBI CONPAKEHHOCTH OBLIIO MeHee 5 —
TouHbIll kpurepuit ®umepa (F), ¢ ykaszanuem
BEJIMYUHBI P JJIA JIByXCTOPOHHETO €r0 BapHaHTA.
3aBUCHUMOCTD MEXKY PA3JIMIHBIMU I0KA3aTeIsIMU
OTIPE/IeIANIN MyTeM KOPPEIAIMOHHOIO U perpec-
CHOHHOIO aHajiu3a ¢ pacueToM KoaddumueHrta
koppessiiuu [TupcoHa (r) U KpUTEpHUs PAHTOBOU
koppenanuu Cnupmena (R). Iy Bcex BUIOB aHa-
JiI3a 32 YPOBEHb CTATHUCTHYECKOH 3HAYMMOCTH
IPUHUMAJIH P < 0.05.

PE3YJ/IBTATDBI

HKIM wvame BoigBIsIach y OosbHBIX 11 U
III rpynmsl O CpaBHEHUIO C NAUEeHTaMU | IpyIbl,
6e3 CTaTUCTUYECKU 3HAUYMMBIX PA3JIMUUA BO3HHUK-
HoBenust HKU cpenu 11 u III rpynm (p > 0.05). B To
JKe BpeMs COXpaHeHUe KIMHUYECKUX IIPOSIBIEHUN B
TedyeHHe 12 Hex nociie nepeHecenHod HKU (s1our-
koBua) mexkay I u Il rpynmaMu BISBHJIO CTATHUCTH-
YecKue pas3jInyusd, U Jaxke CIycTs 6 Mec IIocjie Iiepe-
HeceHHOU HKU xamHU4Yeckue MPOSIBJIEHUA COXpa-
HAJINCH y KaXKJOTO TpeThero nanuenTa 11 rpynmnel, y
nanuenTos I u 111 rpynn sums y 6.7 % (p < 0.05) u
18.4 % (p > 0.05) (puc. 1).

[MIpu puHAMHYEeCKOM HAOJIIOEHUN B TeUeHUe
ro7la U3 MCCIeNOBAHMUA OBLIN HCKIIOUEHBI 14 TaIu-
€HTOB: /IBa — U3-32 0epeMeHHOCTH, /IBa — B CBS3U
C OTBHE3/I0M B JIPYTOU PETHOH, TPU — B CBA3U C BBIAB-
JIEHHBIMHU IIOCJIe 1-TO BU3UTA OHKOJIOTMYECKUMU

frequencies of a binary variable. For contingency
tables with the 1st degree of freedom (2x2), the
Yates’s correction was applied, and if the expected
number of observations in any of the contingency
table cell was less than 5 — the Fisher’s exact test (F),
indicating the p value for its two-sided variant. The
relationship between various indicators was deter-
mined by correlation and regression analysis with
the calculation of the Pearson’s (r) and Spearman’s
rank correlation (R) coefficients. For all types of
analysis, p < 0.05 was taken as the level of statistical
significance.

RESULTS

NCI was revealed more often in patients of groups
IT and IIT compared with patients of group I, without
statistically significant differences in the occurrence
of NCI among groups II and III (p > 0.05). At the
same time, the persistence of clinical manifestations
for 12 weeks after NCI (long COVID) between groups
I and II revealed statistical differences, and even
6 months after NCI, the clinical manifestations per-
sisted in every third patient of group II, in patient
groups I and III only in 6.7% (p < 0.05) and 18.4%
(p > o0.05) (Fig. 1).

During one year follow-up, 14 patients were
excluded from the study: two due to pregnancy, two
due to departure to another region, three due to
malignant diseases diagnosed after the 1st visit,
seven patients refused to participate in the study due
to unwillingness to undergo laboratory and radio-
graphic examination, all patients from group II.

The analysis of changes in the frequency of occur-
rence of MS components in COPD patients who had
NCI was performed (Table 1).

A statistically significant decrease in AO, TG and
HDL cholesterol was revealed 6 months after NCI,
with an increase exceeding the pre-COVID level
(according to TG and HDL cholesterol) by the end of
the follow-up in patients of groups II (p < 0.05) and
III. Negative dynamics characterized such indicators
as an increase in the number of patients with
SBP > 130 mm Hg and/or DBP > 85 mm Hg, and
glucose > 5.6 mmol/l or T2DM during the first
6 months of the follow-up. In addition there was a
trend towards a decrease in the number of patients
with elevated glucose levels after 12 months. The
number of patients with high normal BP and arterial
hypertension (AH) increased progressively. The
number of patients with hypertriglyceridemia did
not change by the end of the follow-up which was
unidirectional for all groups.

A comparative analysis of the main indicators of
carbohydrate metabolism in the analyzed groups of
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s N N N
[ rpymnmna/group Il rpynna/group [l rpynna/group
(n=55) (n=330) (n=120)
\ | J J | J
s N
HKH/NCI - 15 HKH/NCI - 169 HKH/NCI - 52
(27.3 %) (51.2 %) (43.3 %)
\ J J J
s N N
Jlour-koBuj/Long COVID - 3 Jlour-koBug/Long COVID - 62 Jlour-koBuz/Long COVID - 18
(20 %) (45.6 %), n =136 (36.0%),n=50
\ J J J

14 nckaroveHsl + 23 ymepJsio
norozga: 19 - go 1 mec, 20 - go 3 mec,
21 - pgo 6 Mmec - utoro 132
14 were excluded + 23 died within
ayear: 19 - up to 1 month, 20 - up
to 3 months, 21 - up to 6 months -
atotal of 132

3 ymepJio fjo roja: \
2 - B cTayuoHape, 1 - 1o 3 mec -
uroro 49
3 died within a year:
2 -in hospital, 1 - up to
3 months - a total of 49 /

[MocT-koBUA/Post-COVID - 1
(6.7 %)

[MocT-koBUA/Post-COVID - 46
(34.3%),n=134

[MocT-koBUA/Post-COVID - 9
(18.4 %), n =49

J

Puc. 1. Yacrora BbIsIBJIEHUS IOCJIEJICTBUN HOBOH KOPOHABUPYCHOUM MH(EKITUU B HAOII0JAEMBIX I'PYIIIIaxX
Fig. 1. The frequency of sequelae of a novel coronavirus infection (NCI) in the observed groups

3a00JIEBaHUSAMU, CEMb IAI[MEHTOB OTKA3aJUCh OT
yJacTHs B CBA3H C HEXXeJaHUEeM MTPOXOAUTh 1abopa-
TOPHbIE ¥ PEHTTEHOJIOTUYECKHE HCCIIEIOBAHUS B
JMIMHAMUKe, BCe MaIueHThl u3 II rpymimsl.

IIpoBesieH aHaIM3 UBMEHEHUM YaCcTOTHI BCTpeda-
emocty koMmroHeHTOB MC y 60s1bHBIX XOBJI, nepe-
Heciiux HKU (ta6. 1).

BBISIBJIEHO CTATHUCTHYECKU 3HAUMMOE CHHKEHHE
AO, TT u xonecrepuna (XC) JITIBII yepes 6 mec, ¢
VBEJIUYEHUEM, IPEBBIIIAIIINM JOKOBUIHBINH ypO-
BeHb (1o TT u XC JITIBII) K koHIly mepuoaa HabJIio-
nenus y manuerTos I (p < 0.05) u III rpymm. Otpu-
[aTesbHas JUHAMUKA XapaKTEpPU30BaJia TaKHe
TTOKa3aTesu, KaK yBeJanueHune uynciia 60abHbIx ¢ CAJT
> 130 MM pt. cT. u/unu JIAJl = 85 MM pT. CT. ¥ ypOB-
HEM IJIIOKO3bI > 5.6 MMoJib/1 wiu CJI2 3a mepBbie
6 Mec HabJIOZEHYS, IPU 3TOM OTMeUYeHA TeH/IeHITHS
K CHIDKEHHIO KOJIMYECTBA IMAI[MEHTOB C ITOBBIIIEH-
HBIM COZIEpP>KaHUEM IJIIOKO3bI yepe3 12 mec. Yucio
OOJIBHBIX C BBICOKUM HOPMAaJIBHBIM ypoBHeM AJl u
aprepuanbHOU runepreHsuen (AI) mporpeccuBHO
VBEJTUYHUBAIOCH. YHCIIO MAI[UEHTOB C TUIIEPTPUTIIH-
nepuzeMuel He W3MEHWIOCh K KOHIy Iepuoja
HAOJIOIEHUs,, YTO WMEJO OJIHOHAIIPABJIEHHBIN
XapakKTep BO BceX HAOII0IaeMBIX TPYyIIIaX.

[IpoBesieH CpaBHUTEJBHBIN AHAJIN3 OCHOBHBIX
IOKa3aTeJIel yTJIEBOJTHOTO OOMeHa y aHaJIU3Hpye-
MBIX Ipynn 6osbHBIX B AuHamuke: 70 HKU, uepes
6 u 12 mec ntocsie HKU (Tabu1. 2).

patients over time was carried out: before NCI, 6 and
12 months after NCI (Table 2).

It should be noted a decrease in BMI in patients
of group I after 6 months, followed by an increase by
the year of follow-up, while in patients of groups II
and III, BMI elevates only after NCI, which is prob-
ably due to aggravation of MS — a statistically signifi-
cant difference one year after NCI in group II, with a
statistically significant decrease in FFMI by the end
of the follow-up.

A statistically significant increase in WC, the vis-
ceral adiposity index, as well as indicators of carbo-
hydrate metabolism (fasting glucose, HbA1ic, HOMA-
IR index) was found, which was most pronounced in
patients of group II.

In our study, the fat free mass index (FFMI) tends
to decrease, more pronounced in patients of
group II — from 15.5 [15.2; 16.1] to 14.9 [14.6; 15.3]
kg/m? (p < 0.05) — than in group I. These indicators
are associated with HDL parameters in COPD.
A decrease in fat free mass in COPD patients is often
associated with loss of muscle and bone tissue which
makes BMI of little value for COPD patients, since
two patients with the same BMI can differ greatly in
adipose tissue.

A direct strong correlation was found between the
occurrence of post-COVID syndrome and the sever-
ity of carbohydrate metabolism disorders by the VAI
and HOMA-IR (r,, = 0.74; ',y ae = 0-72; P < 0.05).
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Ta6smmua 1. /[uHaMyKa U3MEeHEeHHH 4acTOThl BCTPEYaeMOCTH KOMIIOHEHTOB METa60JIHYECKOTO CHH/IPOMa B aHAJTU3UPYEMBIX
rpymnmax 60JbHbIX, N (%)
Table 1. Dynamics of changes in the frequency of occurrence of metabolic syndrome components in the groups of patients, n (%)

I'pynna 601bHBIX / Group

KoMnoHeHThI MeTa60/I1u4eCKOro CHHApPpOMA
Metabolic syndrome components I II 11 p
XOBJI / COPD XOBJIu MC / COPD and MS MC /MS

A6[[OMI/IH3]II:HO€ OXXHpeHue

Abdominal obesity:
o HKU / before NCI 3(20.0) 155 (100.0) 52(100.0) p,,<0.05
pIIfIII > 005
yepes 6 mec / after 6 months 6 (40.0) 121 (90.3)* 43 (87.8)% p,, <0.05
pII—III > 005
yepe3 roy / after 1 year 8(53.3) 132 (100.0)* 49 (100.0)* p, ,<0.05
pII—III > 005
Tr > 1.7 mmonw/n / TG > 1.7 mmol/1:
o HKU / before NCI 9 (60.0) 100 (64.5) 30 (57.7) p,,>0.05
Pywm> 0.05
yepes 6 mec / after 6 months 6 (40.0) 65 (48.5)% 23 (46.9) p,,>0.05
Pywm=> 0.05
yepe3 roy after 1 year 9 (60.0) 89 (67.4)* 30 (61.2) p,,>0.05
pII—III > 005
JITBII < 1.03 MM0OJIb/ /1 Y MY>KYHH
U < 1.29 MMoOJIb/ /1 y eHIIUH
HDL < 1.03 mmol/l in men
and < 1.29 mmol/l in women:
o HKU 4 (26.7) 61 (39.4) 17 (32.7) p,, > 0.05
Pywm> 0.05
Yyepes 6 Mec 3(20.0) 79 (59.0) % 19 (38.8) p,, <0.05
Py < 0.05
yepes rof, 3(20.0) 69 (52.3)* 17 (34.7) p,, <0.05
pII—III < 005
CA/Zl 2130 MM pT. cT. u/unu JA/] = 85 MM pT. CT.
SBP = 130 mm Hg and/or DBP = 85 mm Hg:
1o HKH / before NCI 6 (40.0) 127 (81.9) 37 (71.1) p,, <0.05
Py > 0.05
yepes 6 Mec / after 6 months 9 (60.0) 119 (88.8) 38 (77.6) p,, <0.05
Pyw= 0.05
yepes roj after 1 year 9 (60.0) 122 (92.4)* 39 (79.6) p,, <0.05
pII—III < 005
[oko3a > 5.6 mmoub /1 nnu C/|2
Glucose > 5.6 mmol/l or T2DM:
1o HKU / before NCI 6 (40.0) 101 (65.2) 27 (51.9) p,,>0.05
Pyw= 0.05
4epes 6 Mec / after 6 months 11 (73.3) 118 (88.1)* 39 (79.5)*% p_,>0.05
pII—III > 005
yepes roj after 1 year 7 (46.7) 101 (76.5)* 33(67.3) p,, <0.05
pll*lll > 0'05

Ipumeuanusa: XOBJl - xpoHHyeckas OGCTPyKTHBHasi 6GoJie3Hb Jerkux; MC - Mertabonuueckud cunapom; HKU - HoBas
xopoHaBupycHas uH$exnusa; TI' - Tpurnunepuger; JIIBII - sunonporensas! BelcOKoH muoTHOocTH; CA/l - cuCToJIMYecKoe apTepHhaJbHOe
nasjyienue; 1A/l - nuactosiMyeckoe apTepuanbHoe JaBieHue; C/[2 - caxapHbld fuabeT 2-ro TUNa.

* CTaTUCTHYECKU 3HAYMMble PA3/IMuUs MeX/y JaHHBIMH Ji0 U depe3 6 Mec nocie HKU; * craTucTHYecKH 3HAYMMble Pa3dyuUs MEXAY
JlaHHBIMU Yepe3 6 Mec U 4epes rog nocie HKHU; 2 cratuctuyeckn 3Hauumble pasauuus (p < 0.05) mexay ganaeiMu o HKU v gepes rog
HaOJII0JeHU .

N o t e s : COPD - chronic obstructive pulmonary disease; MS - metabolic syndrome; NCI - novel coronavirus infection, TG - triglycerides;
HDL - high-density lipoproteins; SBP - systolic blood pressure; DBP - diastolic blood pressure; T2DM - type 2 diabetes mellitus.

* Statistically significant differences between data before and 6 months after NCI; * statistically significant differences between data at
6 months after and one year after NCI; 2 statistically significant differences (p < 0.05) between data before NCI and one year after NCI.
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HeobOxonumo ormetuth cHMkeHne MT y 60y1b-
HBIX | rpynmel uepes 6 Mec ¢ MOCaeyI0IUM yBeIu-
YeHHeM K IOy HabJII0IEeHUH, B TO BpeMs KaK y 60J1b-
HbIx 1T u III rpynn UMT nocsie HKU Tosbko yBenu-
YUBAETCS, YTO, BEPOSATHO, CBSI3AHO C YCYTYOJIeHHEM
MC — craTuCTUUYECKU 3HAYUMOE OTJINYNE Yepes3 IO/l
nocyie HKU Bo II rpynrie, npu CcTaTUCTAYECKU 3HA-
YHMOM YMEHbBIIIEHUH UH/EKCa Macchl Tejia 6e3 skupa
(FFMI) K xoHITy iepuoia HabJTIoieHuUs.

YCTaHOBJIEHO CTATHUCTHYECKH 3HAYUMOE YBEJIU-
yenne OT, mHJEKca BHCIEPATbHOTO OXKUPEHHs, a
TaKKe J1aOOPATOPHBIX IIOKA3aTesIed YTJIEBOJTHOTO
obMena (ypoBHS TJIIOKO3BI Haromak, HbA1c,
naaexca HOMA-IR), MakcHUMaJbHO BBIpasKEHHOE Y
nanueHToB I rpynnsl.

B mnposenenHoM Hamu ucciaenoBanuu FFMI
UMeeT TEHJEHIIUIO K CHIKEHUIO, 0oJjiee BhIpasKeH-
Hoe y marueHnToB II rpymmsl — ot 15.5 [15.2; 16.1] 710
14.9 [14.6; 15.3] kr/m? (p < 0.05), ueM y I rpynmsbI.
ITHU TOKa3aTeJ N aCCOIMMPOBAHBI C IapaMeTpaMu
JITIBII mpu XOBJI. CHmkeHue 6€3:KUPOBOMA MaCCHL y
6ospHBIX XOBJI wacro coderaeTcsi C TOTeped
MBIIIEYHON M KOCTHOM TKaHM, 4uTO Aenaer MMT
Maso uH@opMmaTUBHBIM y mnanueHToB ¢ XOBJI,
IIOCKOJIBKY JIBa MalyeHTa ¢ OJAWHakoBeiM UMMT
MOTYT CHJIBHO Pa3jIndyaThCs 110 JKUPOBOU TKAHU.

BeifBiieHa mpsiMasi CuJIbHAsh KOPPEJIAIMOHHAS
CBSI3b BOBHUKHOBEHUS ITOCTKOBU/THOTO CHHJIpOMA C
BBIPAYKEHHOCTHIO HAPYIIEHUH YTJI€BOAHOTO 0OMeHa
no unpexkcam MBO m HOMA-IR (r,,, = 0.74;
Tuomar = 0-72; P < 0.05).

[IpoBefileH CpaBHUTEJBLHBIN AaHAJIN3 OCHOBHBIX
IoKaszaTeJjiel CepJleYHO-COCYyUCTON CcHCTEMBl U
JIMIIATHOTO OOMEHa B aHAJIM3UPYEMbBIX TpyIIIax
6ospHBIX 10 HKHW, uepe3 6 u 12 MecCsIeB IOCe
(Tabi. 3).

Hapsity ¢ aTuM 0OHApPYKEHO, YTO y MAIEHTOB C
HaAPYIIEHUAMU YIJIEBOAHOTO OOMEHa PErucTpUpoO-
BaJIOCh YBEJIUUEHHE CPETHUX 3HAYEHUU KaK CHUCTO-
JIM4YecKoro (139 MM pT. CT. IPOTUB 133.5 MM PT. CT.
(I rpymma); 140 MM PT. CT. IPOTUB 137 MM PT. CT.
(IT rpymma); 137 MM PT. CT. IPOTHUB 126 MM PT. CT.
(III rpynma); p < 0.001), TaK U JIHACTOJHIECKOTO
(p < 0.001) apTepuaJILHOTO aBJIEHUS 3a HAabII0AA-
€MbIU IEPUO/I, TIPU 3TOM YCTAaHOBJIEHA MPSAMAs KOP-
pesAIuoHHas CBA3b Mexy nokasatensamu CAJl u
KOHIIEHTPallued TJIIOKO3bl B IIa3Me KPOBH HATO-
mak (r = 0.43; p = 0.04) (cM. Tabs. 3). BeisaBieHa
TeHZeHIUA K yBeaudeHuto YCC uepe3 6 mec mnpu
CHWJKEHWU CPeJHUX 3HAYEeHUU 10 JIOKOBHUIHOTO
YPOBHsI, OTHAKO /IOCTHIKEHUS IeJIEBBIX ITOKa3aTe-
JIed He TIPOU30IILIO.

ITo TecTy ¢ 6-MUHYTHOI XOAbOOH OTMEUEHO CHU-
JKEHWE TOJIEPAHTHOCTA K (PUBUUECKOU Harpyske,

A comparative analysis of the main indicators of
the cardiovascular system and lipid metabolism was
carried out in the groups of patients before NCI,
6 and 12 months after NCI (Table 3).

Along with this, it was found that in patients with
disorders of carbohydrate metabolism, an increase
in mean values both systolic (139 mm Hg versus
133.5 mm Hg (group I); 140 mm Hg versus 137 mm
Hg (group II), 137 mm Hg versus 126 mm Hg (group
IIT; p < 0.001) and diastolic (p < 0.001) blood pres-
sure over follow-up was recorded, while a direct cor-
relation was revealed between SBP indicators and
fasting plasma glucose concentration (r = 0.43;
p = 0.04) (see Table 3). There was a trend towards an
increase in heart rate after 6 months with a decrease
in mean values to the pre-COVID level but the target
indicators were not achieved.

According to the 6-minute walk test, a decrease in
exercise tolerance was noted, reaching statistically
significant differences only in patients of group II —
from 305 m to 270 m after 6 months with a slight
deterioration in a year — 264 m. In patients of group I
and III, statistically significant differences were not
recorded.

Comorbidities, assessed by the Charlson comor-
bidity index, are more often diagnosed in patients of
group II (see Table 3).

A moderately strong direct correlation was found
between the level of cardiometabolic risk (CMDS system
score) and creatinine with the frequency of post-COVID
syndrome (r, .. =0.56;T, = 0.63;p < 0.05).

There was a strong direct correlation between the
severity of NCI and age (r = 0.72; p < 0.05), waist
circumference (r = 0.83; p < 0.05), Charlson comor-
bidity index (r = 0.76; p < 0.05), a medium strength
direct correlation — with the indicators of the VAI
(r = 0.57; p < 0.05) and glucose level (r = 0.63;
p < 0.05), moderate strength with BMI (r = 0.47;
p < 0.05) and indicators of SBP ( = 0.39; p < 0.05),
TG (r = 0.41; p < 0.05), and HDL cholesterol
(r = 0.41; p < 0.05) (see Tables 2, 3).

Using the values of WC, BMI, HDL, TG, VAI was
determined. Correlation analysis showed that VAI
directly depends on the presence of liver steatosis in
a patient (r = 0.63; p = 0.02), WC value (r = 0.54,
p = 0.04), fasting plasma glucose (r = 0.55, p = 0.03).

The correlation analysis revealed relationships
between the CMDS and BMI score (r = 0.58,
p =0.01), WC (r = 0.63, p = 0.007), hepatic steatosis
degree (r = 0.62, p = 0.02) in patients of group II.
When analyzing hepatic steatosis and fibrosis, statis-
tical differences between groups I and II were found
only by steatosis and during the long-term period
(one year after NCI).
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Ta6smmua 2. /[uHaMrKa U3MeHeHH 0CHOBHbIX 0Ka3aTeJIel YIJIeBOJAHOTO 06MeHa B aHAJIM3UPYEMbIX IPyINax 60JIbHbBIX
Table 2. Dynamics of changes in the main indicators of carbohydrate metabolism in the groups of patients

I'pynna 60/1bHBIX / Group

Moxka3arens / Indicator I II I X5 p
X0BJI / COPD X0BJIu MC / COPD and MS MC / MS
UMT, kr/m? | BMI, kg/m?*
o HKU / before NCI 25[23; 26] 30 [29; 32] 32[30; 33] Xx*=18.0
p=0.00
yepes 6 mec / after 6 months 23 [21; 25] 31[29; 32] 32 [31; 34] X2 =15.0
p=0.00
yepe3 roj / after 1 year 24 [21; 25] 31 [30; 33]* 33 [31; 34] x2=17.1
p=0.00
OKpY>XHOCTb TaJIuH, CM
Waist circumference, cm:
1o HKU / before NCI 87.5 [85; 90] 99 [96; 104] 100 [96; 104] x? =835
p=0.02
yepes 6 Mec / after 6 months 86.5 [85; 90] 100 [97;106] % 102 [98; 105] X2 =9.67
p=10.01
yepes roy / after 1 year 87 [85; 90] 102 [99; 107]* 104 [99; 108]* x> =10.7
p=0.01
FFMI, kr/m? | kg/m?:
o HKU / before NCI 17.1[16.9;17.3] 15.5[15.2;16.1] 16.7 [15.6; 17.05] x*=21.1
p=0.00
yepe3 6 mec / after 6 months 16.9[16.1;17.3] 15.1[14.7;15.5]* 16.1[15.3; 16.8]*% x*=30.6
p=0.00
yepe3 rog, / after 1 year 16.7 [16.1; 16.9]* 14.9 [14.6; 15.3]* 15.6 [14.8; 16.7]* x*=21.8
p=0.00
UBO, 6anabl / VAI points:
o HKU / before NCI 1.59[1.11; 1.75]  2.38[1.89; 2.37] 1.72[1.54;1.88] x?=56.7
p=0.00
yepes 6 Mec / after 6 months 1.59[1.33;1.75]  2.43[2.23; 2.61]% 1.99 [1.79; 2.35]*% x*=39.3
p=0.00
yepes royj / after 1 year 1.59[1.35; 1.75]  2.56/2.57 [2.45; 2.68]** 2.43[2.32; 2.54]* x*=37.7
p=0.00
YpoBeHb IUIIOKO3bI HATOLIAK, MMOJIb /JT
Fasting plasma glucose, mmol/1:
1o HKU / before NCI 4.9 [4.2;5.2] 6.2 [5.9; 6.5] 6.3 [5.6; 6.5] X*=8.76
p=0.00
yepes 6 mec / after 6 months 5.2 [4.5; 5.5] 6.4 [6,1; 6.6] 6.3 [5.8; 6.5] X2=9.13
p=0.00
yepe3 rog / after 1 year 5.4 [4.9; 5.5] 6.6 [6.3; 6.8] 6.4 [5.9; 6.5] x> =9.26
p=0.00
HbA1lc, MMosib/a1 | mmol/1:
o HKU / before NCI 5.7 [5.4; 5.9] 6.4 [6.2; 6.6] 6.2 [5.9; 6.3] X =744
p=0.00
yepes 6 Mec / after 6 months 5.9 [5.6; 6.2] 6.6 [6.3; 6.8] 6.4 [6.0; 6.5] X*=7.28
p=0.00
yepes royf / after 1 year 6.1[5.8; 6.3] 7.0 [6.6; 7.2] 6.6 [6.3; 6.7] xX2=7.16
p=0.00
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OxonuaHue Tab6.1. 2 / Ending of Table 2

I'pynna 60/1bHBIX / Group

Iloka3satesib / Indicator 1 111 xX5p
XO0BJI / COPD XOBJI u MC / COPD and MS MC / MS
HOMA-IR:
o HKH / before NCI 2.1[1.9;2.3] 3.8[3.0; 4.0] 3.9[3.5;4.1] x> =10.7
p=0.00
yepe3 6 Mec / after 6 months 2.5[2.1;2.7] 4.0 [3.5;4.2] 4.3 [3.6; 4.5] x=10.1
p=0.00
yepe3 rog / after 1 year 2.9[2.6;3.3] 4.3 [3.8;4.5] 4.4 [3.9; 4.6] xX*=9.8
p=0.00

[IpuMevyaHHUu4a:

XOBJI - xpoHHYeckass OGCTpPyKTHBHasi GoJie3Hb Jerkux; MC - Mertabosmueckuil cuugpom; HKU - HoBas

kopoHaBupycHas uHpekuusi; UMT - unzaekc maccol Tesa; FFMI - unzekc macenl Tesa 6e3 xupa; MBO - HHeKC BUCLEpAIbHOT'O OXKUPEHUS;
HbA1lc - rmukupoBaHHbIH reMorino6uH; HOMA-IR - HHAEKC HHCYJIMHOPE3UCTEHTHOCTH.

JlaHHble npeJicTaBJeHbl Kak MeJjMaHa [25-i; 75-i npoLeHTHIb].

* CTaTUCTUYECKU 3HAYUMBbIe pasanuus (p < 0.05) yepes 6 Mec; * cTaTUCTHYECKH 3HAUYMMBble passindus (p < 0.05) Mexxy JaHHBIMY Yepe3 6 U
12 Mec; 2 ctaTUCTUYECKHU 3HaYKMMble pasinaus (p < 0.05) mexay aanubiMu 1o HKHW u yepes roj Ha6i0jeHU .

Notes:

COPD - chronic obstructive pulmonary disease; MS - metabolic syndrome; NCI - novel coronavirus infection; BMI - body mass

index; FFMI - fat free mass index; VAI - visceral adiposity index; HbA1lc - glycated hemoglobin; HOMA-IR - insulin resistance index.

Data are presented as median [25th; 75th percentile].

* Statistically significant differences (p < 0.05) after 6 months; * statistically significant differences (p < 0.05) between data after 6 and
12 months; # statistically significant differences (p < 0.05) between data before NCI and one year after NCIL.

JIOCTUTAIOIIEE CTATUCTUYECKN 3HAUMMBIX PA3TUIUI
TOJIBKO y TanueHToB II rpynmbl — ¢ 305 710 270 M
yepes 6 Mec ¢ He3HAUUTETbHBIM YXy/IIIIEHUEM uepes
ros — 264 m. Y naruenTos I u I1I rpynn cratucruye-
CKM 3HAYMMBbIX Pa3INYUil He 3aPETUCTPUPOBAHO.

KomopbOumabie 3a00/1eBaHUS U COCTOSIHUS, OIle-
HUBAEMbIE 110 UHEKCY KoMopbuaHoctu YapsicoHa,
yaie JAUarHOCTHPOBAHBI y MaiueHToB Il rpymmbl
(cm. Taba. 3).

BoisiByIeHA cpeHeH CUITbI IPsiMasi KOPPEJISAIHOH-
Has CBs3b YPOBHS KapAHMOMETabOJIHMYECKOTO pUCKa
(mkana CMDS) u KpeaTWHHWHaA C YacTOTOU ITOCT-
KOBHUJTHOTO cuHpoMma (r = 0.56; .. = 0.63;
p < 0.05).

OTMeueHa CHJIbHAs TIpSAMas KOPPEJISAIHOHHAS
cBs3b crerneHu Tsikect HKU ¢ Bo3pacrom (r = 0.72;
p < 0.05), obbemoMm Tasmu (r = 0.83; p < 0.05),
WHEKCOM KOMOpOuaHOCTH 110 YapJsicony (r = 0.76;
P < 0.05), CpeJIHEH CHJIbI IPSIMasi KOppeJISIHOHHAs
cBsA3b — ¢ nokazatessimu UBO (r = 0.57; p < 0.05) u
YPOBHEM TJIIOKO3HI (1" = 0.63; p < 0.05), yMEPEHHOU
cwibl — ¢ UMT (r = 0.47; p < 0.05) U IMOKa3aTeJIsIMHU
CAl (r=0.39; p <0.05), TT (r = 0.41; p < 0.05) u XC
JITIBII (r = 0.41; p < 0.05) (cM. TabI. 2, 3).

Ucnonws3ys 3uauenus OT, MMT, JIIIBII, TT,
onpenessutu UBO. KoppeAanuoHHbIH aHAIN3 TIOKa-
31, yro UBO HampsAMy!0 3aBUCUT OT HaJIWNYUA Y
rmarnyeHTa crearos3a nedeHu (r = 0.63; p = 0.02),
BesimunHbI OT (7" = 0.54; p = 0.04), YPOBHA TJIIOKO3bI
HaTomaK (r = 0.55; p = 0.03).

[IpoBe/ileHHBIN KOPPEJISIMOHHBINA aHaIU3 OOHa-
PY?KIJI B3aUMOCBSI31 KOJIMUECTBA OAJLJIOB TI0 IIIKaJIe
CMDS co 3nauenunem UMT (r = 0.58; p = 0.01), OT

KpeaTUHUH KMP

Statistically significant differences in a decrease
in myocardial systolic function in the study groups
could not be identified.

Mortality during the follow-up period was
recorded statistically significantly higher among
patients of group II (14.8% compared with 5.8% in
group III, p < 0.05), with 73.9% of them on an in-
hospital basis and 26.1% — outpatient basis. In group
II1, hospital mortality also prevails — 2/3 died in hos-
pital, during the acute period of the disease.

In a comparative analysis of surviving and
deceased patients, the factors influencing the fatal
outcome were (as the odds ratio decreased): age,
severity of NCI, polymorbidity (the combination of
AH + obesity + chronic kidney disease and
AH + DM + CHF + obesity had a significant negative
effect on the prognosis).

DISCUSSION

The study included a comparative analysis of the
dynamics of clinical and functional characteristics of
the metabolic syndrome in patients with COPD who
had NCI. The high frequency of confirmed NCI,
reaching 51.2% in patients of group II, is explained
by the interaction of SARS-CoV-2 with ACE-2 recep-
tors (largely expressed in the lungs, heart), in the
presence of risk factors: advanced age, COPD, obe-
sity, arterial hypertension. According to data from
Wuhan, China, up to 76% of NCI patients still have at
least one symptom 6 months after discharge [11],
and 45% patients on an outpatient basis present
complaints after more than 11 months [12]. In the
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Ta6smmua 3. /[luHaMuKa U3MeHEeHUH OCHOBHBIX IOKa3aTeJsield cepAedHo-COCYJUCTON CUCTEMbI U JIMITUIHOTO 0OMeHa

B aHAJIM3UPYEMbIX IpyINnax 60JbHbIX

Table 3. Dynamics of changes in the main indicators of the cardiovascular system and lipid metabolism in the groups of patients

I'pynna 601bHBIX / Group

. I I 111
1| Indicat 40 F
apametpe! / Indicators XOBJI /COPD  XOBJIuMC / COPD and MS MC / MS HEDL
(n=15) (n=132) (n =49)
CA/l, MM pT. cT. / SBP, mm Hg:
nio HKU / before NCI 133.5[129; 134] 137 [130; 142] 126 [118;131] x*=19.9
p=0.000
yepes 6 mec / after 6 months 134 [129; 137] 138 [131; 145] 131[126;138] x*=9.89
p=0.007
yepes rog / after 1 year 139 [132; 144] 140 [136; 145]* 137 [128; 140]* x*=8.07
p=0.018
Wupekc komopougHocTy YapscoHa
Charlson comorbidity index:
o HKU / before NCI 312; 4] 4[3; 6] 6 [5; 6] x*=16.9
p=0.00
yepes 6 Mec / after 6 months 3[2; 4] 5[4; 6] 6 [5; 6] x>=15.0
p=0.00
yepe3 rog / after 1 year 3[2;4] 5[4; 6] 6 [5; 6] x=17.1
p=0.00
[llxana CMDS, 6asibr / CMDS system, points:
nio HKH / before NCI 1[1;1] 3[3; 4] 3[3; 4] x*=7.33
p=0.03
yepes 6 Mec / after 6 months 1[1;1] 4 [3; 4] 4[3; 4] x*=11.1
p =0.004
yepe3 rog / after 1 year 1[1;1] 4[3; 4] 4[3; 4] x?=0.00
p=1.00
Xonectepus JITHII, mr/an
LDL cholesterol, mg/dl:
1o HKU / before NCI 2.91[2.7;3.1] 3.5[3.1; 3.6] 3.3[2.9;3.5] xX2=9.2
p =0.004
yepe3 6 Mec / after 6 months 3.0[2.8; 3.3] 3.7 [3.4; 3.8] 3.5[3.1;3.7] x> =8.76
p=0.000
yepes roj / after 1 year 3.3[3.0; 3.5] 4.2 [3.8; 4.6] 3.7 [3.5; 4.0] x*=12.8
p=0.003
XonectepuH JIIBII, MMosb /a1
HDL cholesterol, mmol/1:
no HKU / before NCI 1.3[1.1; 1.45] 1.08[1.01; 1.14] 1.12[1.00; 1.14] x*=10.5
p=0.004
yepes 6 mec / after 6 months 1.19[1.10; 1.30] 1.05[0.92; 1.15] 1.06 [0.95; 1.12] x*=11.7
p=0.009
yepes rog / after 1 year 1.13[1.05; 1.28] 1.04 [0.90; 1.10]* 1.08 [1.00; 1.18] x*=9.27
p=0.007
TpUIIHLLEPU/IbI, MMOJIb/JT
Triglycerides, mmol/1:
1o HKH / before NCI 1.05[0.96; 1.25] 1.95[1.81; 2.06] 1.61[1.41;1.78] x*=13.7
p=0.00
yepes 6 Mec / after 6 months 1.20[1.06; 1.34] 2.08[1.91; 2.18] 1.71[1.53;1.88] x*=14.1
p=0.010
yepe3 roj / after 1 year 1.31[1.17;1.48] 2.10[1.99; 2.15] 1.91[1.80;2.19] x*=11.7
p=0.000
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OkoHvaHue Tab6s1. 3 / Ending of Table 3

I'pynna 601bHBIX / Group

I

II III

I[Mapame Indicators 2 p, F
pameTpet / XOBJI /COPD  XOBJIuMC / COPD and MS MC / MS 2l
(n=15) (n=132) (n=49)
WHpekc cTeaTo3a nmeyeHu
Fatty liver index:
1o HKH / before NCI 33.6[31.6;37.7] 38.5[34.9; 41.4] 38.5[34.9;41.4] x*=0.41
p=081
yepe3 6 Mec / after 6 months 35.4[32.2;379] 39.6[36.3;42.0] 38.9[35.2;41.6] x*=1.56
p=0.28
yepes rog, / after 1 year 37.8[32.9;38.4] 43.8[36.9;43.3] 39.4[37.4;42.0] x*=4.78
p=0.04
[llkana pubpo3a meyeHU
NAFLD fibrosis score:
10 HKH / before NCI -1.7[-23;-1.6] -0.3[-0.7;0.1] -0.9[-0.5;0.2] x*=0.67
p=0.49
yepe3 6 mec / after 6 months -1.4[-2.0;,-1.2] -0.2[-0.3;0.3] -0.5[-0.5;0.2] x*=1.12
p=032
yepe3 rof / after 1 year -1.1[-1.8;-1.0] 0.3[-0.1;0.7] -0.1[-0.4;0.3] x*=2.63
p=0.10
Juacronndeckast JucHyHKUUs
Diastolic dysfunction:
no HKH / before NCI 4 (26.7) 48 (31.0) 19 (36.5) F_ > 0(.)06%5
pII—III > 0.
yepes 6 mec / after 6 months 4 (26.7) 88 (65.7)* 25 (51.0) F_,<0.05
pII*III > 0'05
yepes rof / after 1 year 6 (40.0) 94 (71.2)% 29 (59.2)* Py < 0(.)0055
pII—III > 0.

IpumMmeuyaHnmue:

XOBJI - xpoHuyeckast 06CTPYKTUBHAs 60Jie3Hb Jierkux; MC - Metabosnyeckuit cuapom; CA/Jl - cuctosnyeckoe

apTepuasbHOe AaByeHue; mkana CMDS - opuruHanpHas BaluAMPOBAaHHASA LIKasa OLleHKH KapJuoMeTab0JIn4ecKoro piucka, paspaboTaHHast
F. Guo, D.R. Moellering, W. Garvey; JITTHII - iunonpoTteunabl HU3Kkoi muiotHocty; JITBII - iunonpoTenibl BbICOKOHM MJIOTHOCTH.

JlaHHBIE TTpe/icTaB/IeHbl KaKk MeAuaHa [25-1; 75-1 nponenTuan] u n (%).

* CTaTUCTUYECKH 3HaUYUMBble pa3nunuus (p < 0.05) yepes 6 Mec; 2 cTaTUCTUYECKU 3HAaYUMble pas3iunuus (p < 0.05) mexay ganabivu o HKU u

yepes roj, HabJII0JeHNUH.
Notes:

COPD - chronic obstructive pulmonary disease; MS - metabolic syndrome; SBP - systolic blood pressure; CMDS - Cardiometabolic

Disease Staging system original validated cardiometabolic risk score developed by F. Guo, D.R. Moellering, W. Garvey; LDL - low-density

lipoproteins; HDL - high-density lipoproteins.
Data are presented as median [25th; 75th percentile] and n (%).

* Statistically significant differences (p < 0.05) after 6 months; 2 statistically significant differences (p < 0.05) between data before NCI and one

year after NCI.

(r = 0.63; p = 0.007), CTENEHBIO CTEATO3a IEYEHU
(r = 0.62; p = 0.02) y naruenTtoB II rpymnsl. [Ipu
MIPOBEIEHUHN aHAJIN3a cTeaTo3a U Gpubpo3a meueHu
cratucrudeckue pasnnuud Mexzay 1 u II rpynnamu
YCTAHOBJIEHBI TOJIBKO 10 CTEATO3Y U B OTJAJIEHHBIN
niepuoy (uepes roj mocsie HKI).

CraTtucTuyecKky 3HAUNMBIX PAa3JIMUYUH CHIKEHUS
CUCTOJINYECKOHN QYHKIIMYM MHOKap/a B aHATIU3HpYe-
MBIX TPYIIIaX OOJIbHBIX BBISIBUTH HE YAAIOCH.

JleTasIbHOCTP 3a IEPHOJ] HAOIIOIEHUS PETUCTPHU-
poBajIach CTaTUCTUYECKHM 3HAYMMO BBIIIE Ccpeau
marerToB II rpymmsl (14.8 % 1o cpaBHeH™HIO € 5.8 %
B III rpymme, p < 0.05), IPU 3TOM U3 HUX Ha TOCIIHU-
TaJIbHOM BTalie — 73.9 %, Ha ambys1aTopHOM — 26.1 %.
B III rpynme Tak:ke mpeoOJsafiaeT TOCIHUTAIBHAS

study, post-COVID syndrome was diagnosed in 6.7%
of patients in group I, in 34.5% of patients in group II
(p, , < 0.05), and in 18.4% of patients in group III.

It should be noted that ACE-2 is also expressed in
the endocrine part of the pancreas, contributing to the
development of insulin resistance and impaired insulin
secretion, which is confirmed by a direct strong correla-
tion between the occurrence of post-COVID syndrome
and the severity of carbohydrate metabolism disorders
according to the VAT and HOMA-IR score.

The study shows that the unfavorable effect of
NCI, even in the absence of long and post-COVID, is
manifested by an increase in the number of people
with impaired carbohydrate and lipid metabolism
(for example, an increase in the number of patients
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JIETAILHOCTD — 2/3 YMEPJIA B CTAIlHOHAPE, B OCTPHIN
nepuos 3a601eBaHUA.

[Ipu cpaBHUTEIPHOM aHAIWU3€ BBDKUBIIUX U
YMEPIINX MaIeHTOB (HAKTOpaMH, BIUAIIINMHU Ha
JIETAJIbHBIA UCXO/, 6bUTH (TI0 Mepe YObIBaHUsI OTHO-
IIIeHU IIIAHCOB): BO3pacT, TsukecTh HKV, mosmmmop-
OMAHOCTh (3HAUMMBIM OTPUIATEIBHBIM BIIUSHUEM
Ha MpoTHO3 obsasianu coueranue Al + oxkupenue +
xpoHudeckas 6osie3Hp mouek u A" + CJ + XCH +
O’KHUpEHUe).

OBCYXKJIEHUE

B pamkax mccsenoBaHUsA IPOBE/IEH CPABHUTEb-
HBIU aHAJIN3 AUHAMHUKYA KINHUYECKUX U (YHKIIUO-
HaJIbHBIX XapaKTEPUCTHK MeTaboJHMYeCKOTO CHH-
npoma y 60bHBIX XOBJI, nepenectrnx HKU. Brico-
Kas yacTtora nojreepxkaennor HKU, qocruraromnias
y narnueHToB 11 rpynmsl 51.2 %, 00bsACHAETCA B3au-
mozerictBueM SARS-CoV-2 c¢ penenrtopamu ACE-2
(B 3HAUUTEJIPHOW CTENEHH SKCIIPECCUPYEMBIMH B
JIETKUX, Ceplle), IPU HAIUINU (AKTOPOB pHCKA:
noxxuwioi Bo3pact, XOBJI, oxxupeHue, apTepruaib-
Has runepreH3us. COIIacHO JAHHBIM, ITOJIyYeHHBIM
B Yxane, Kuraii, 10 76 % manueHTOB, IEPEHECIINX
HKU, mo-npexkHeMy OeCIIOKOUT IO KpaliHel Mepe
OJIUH CHMIITOM 4epe3 6 Mec IOocjie BhIMUCKH [11], 1
45 % aMOyJIaTOPHBIX IAIIMEHTOB IIPEbABIISIOT
3kaso0kbI ciryctst 6osiee 11 Mec [12]. B mpoBeneHHOM
HCCJIEIOBAHUY IIOCTKOBUJHBIA CHUHIPOM JIMATHO-
CTUPOBaH y 6.7 % mauueHToB | rpynnsl, y 34.5 %
GonpupIx II rpymmer (p, , < 0.05) uy 18.4 % —
III rpyminoel.

Crnenyer oTMeTuTh, uTOo ACE-2 Takke sKcIpeccu-
pyercss B DOHIOKPUHHOW 4YaCTH TIO/KEITyIOUHOMN
JKeJie3bl, CII0COOCTBYSI Pa3BUTHIO HHCYJIMHOPE3U-
CTEeHTHOCTH U HapYyIIeHUI0 CEKPelly NHCYJINHA, UTO
MOATBEPKaeTcs MPAMON CHUJIBHON KOppeJIALNOH-
HOH CBSI3bI0 BOSHUKHOBEHHS ITOCTKOBHIHOTO CHH-
ZIpoMa C BBIPAKEHHOCTHIO HApYyIIIeHUH yT1eBOTHOTO
obmena o uazaexcam UBO u HOMA-IR.

B pabore nmokaszaHo, 4To HEOJIATONIPUATHOE BJIHUS-
Hue nepeHeceHHo HKU, nake mpu oTcyTCTBUH
JIOHT- U TIOCTKOBU/A, IPOABJIAETCA yBEJIUYEHHEM
Yucsa JIAL, ¢ HapylIeHUeM YIJIEBOJHOTO W JIUIIH[I-
HOTO 00MEeHOB (HaIpUMep, YBEJTHYeHHe uyrcyia 60JIb-
HbIX ¢ C/I/ HapylIeHreM TOJIEPAHTHOCTHU K IJTIOKO3€
(HTT) / mapymenuem riaukemuu Hartormak (HI'H),
HEaJKOTOJIbHOH  »KUPOBOH  0OJIE3HBIO  IIeYeHU
HAMKBII). Tak, y mOJI0BUHBI HAIMEeHTOB | rpymmsl K
KOHITY TIEpHO0/ia HAaOJTI0IeHYsI BIIEPBbIE OBLI TUATHO-
crtupoBaH MC.

W3BecTHO, YTO JIUNHUABI YIACTBYIOT B BUPYCHOM
maroreHese M naTopU3NOJIOTUN BUPYCHBIX 3a00J1e-
BaHUH. JINNUABI HE TOJIBKO COCTABJIAIOT 000JIOUKY

with diabetes/impaired glucose tolerance (IGT)/
impaired fasting glycemia (IFG), NAFLD). Thus, MS
was diagnosed newly in half of the patients of group
I by the end of follow-up.

Lipids are known to be involved in viral pathogen-
esis and pathophysiology of viral diseases. Lipids not
only make up the envelope of the virus, but are also
involved in viral replication and invasion. Viruses
always contain lipids involved in membrane fusion
and replication during invasion and release from the
host cell membrane. Numerous studies [13, 14] con-
firm our results, indicating that lipid profile indices,
such as total cholesterol, HDL cholesterol and LDL
cholesterol, are significantly altered in COPD patients
after NCI (a manifestation of metabolic reprogram-
ming). The exact role and mechanisms of this lipid
phenomenon are not yet clear; however, the effect of
cholesterol as an immune regulator or indirectly act-
ing via signaling pathways, has been established,
which may be a possible therapeutic target [14].

With diagnosed post-COVID syndrome (primar-
ily according to clinical and anamnestic data), the
laboratory confirmed disorders of carbohydrate and
lipid metabolism, persisted for at least 6 months.
With further follow-up, we were able to confirm the
possible reversibility of the carbohydrate metabo-
lism disorders in the long-term (after 12 months),
which was characterized by a decrease in patients
with IGT / IFG from 88.1% to 76.5% in group II with
the most pronounced disorders (p < 0.05) in the set-
ting of active monitoring in accordance with the cur-
rent guidelines. Similar data are presented in the
works of both domestic authors [15] and our Chinese
colleagues [16]. So, when following-up 2509 adults
and 849 children in the clinics of Sechenov Univer-
sity, the prevalence of post-COVID syndrome
decreased between the 6th and 12th months of the
follow-up; in every third adult and every tenth child,
clinical manifestations persisted up to the 12th
month of the follow-up.

Despite the fact that earlier foreign studies [17]
did not report that AH is a risk factor for post-COVID
syndrome, the study revealed a relationship between
already diagnosed and newly diagnosed AH and
post-COVID syndrome after 12 months, which is
consistent with the data of Pazukhina et al. [15].

The low FFMI index, reaching a maximum
decrease by the end of the follow-up in patients of
group II — 14.9 [14.6; 15.3] kg/m? has previously
been identified as a predictor of mortality in COPD
patients, independent of lung function decline [4],
highlighting the importance of muscle mass and
function in the overall pathology of COPD. Muscle
loss is found in 40% of patients with COPD, and the
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BHUPYCa, HO TAKKE YIACTBYIOT B PEIUIMKAI[UH 1 HHBA-
3UM BHUpyca. B cocraB BHUPYCOB BCErza BXOJST
JIUTIU/IBI, YYACTBYIONIAE B CAUSHUU W PEIUIUKAITUU
MeMOpaH BO BpeMsi IPOHUKHOBEHUSI U BBICBODOXK e~
HUA U3 MeMOpaHbI KJIETKU-X035IMHA. MHOTOYHCIeH-
HbIE WCCIIEZIOBAHUsA [13, 14] HOATBEP:KAAIOT HAIIH
PEe3yJIbTaThl, CBUIETEIBCTBYIOIINE O TOM, YTO ITOKa-
3aTey JIUMUAHOTO MPOMMIIss, TaKhe Kak OOIUH
xomnecrepuH, xonecrepus JIIIBIT u JITTHII, y mamu-
eHtoB ¢ XOBJI mocie nmepenecernort HKIM 3Haun-
TeJIbHO U3MeHEHbI (IPOsIBJIEHHE META0OTHMYECKOTO
nepenporpaMMupoBanus). TouHass posb B Mexa-
HHU3MBI 3TOTO JIUITUHOTO (pEHOMEHa MTOKa He SICHBI,
OTHAKO YCTAHOBJIEHO BJIUSHHUE XOJIECTEPHHA KakK
WMMYHHOTO PeryJisiTopa JIn0O OIOCpeIOBAHHO Ha
CUTHAJIbHBIE ITyTH, YTO MOKET OBITh BO3MOXKHOU
TepamneBTUYECKON MUIIIEHBIO [14].

[Ipu AUarHOCTUPOBAHHOM ITOCTKOBUIHOM CHH-
JIpoMe (Ipek/ie BCEro IO KJIMHUKO-aHAMHECTH-
YeCcKHM JAHHBIM) HapyIIEeHWs VIJIEBOJHOTO U
JIMIIUTHOTO OOMEHOB, IOJITBEPKAEHHbIE Jabopa-
TOPHBIMH JJAHHBIMH, COXPAHSUJINCh B TEUEHHE II0
Kkpaiineii Mmepe 6 mec. [Ipu nanpHeleM HabJI0/E-
HUHU HaM yIaJ10Ch ITOATBEPAUTD BOBMOKHOCTH 00pa-
THMOCTH HapyIlleHUu! YIJIeBOJHOTO OOMeHa B OT/Ja-
JieHHBIe (Uepe3 12 Mec) CPOKH, UYTO XapaKTEPU30Ba-
Jock ymeHnbirenneM 60apHbIX ¢ HTT/ITH ¢ 88.1 mo
76.5 % Bo Il rpynme c Hambosiee BbIpa*KEHHBIMH
HapymeHussMu (p < 0.05) Ha (OHe aKTHBHOTO
HaOJIFO/IEHUs] COTJIACHO JIEHCTBYIOIIIUM PEKOMEeH1a-
OUsAM. AHAJOTHYHBIE JaHHBIE IIPE/ICTABJIEHBI B
paboTax Kak OTeuecTBEHHBIX aBTOPOB [15], Tak u
HAIIIUX KATaHCKUX KoJuier [16]. Tak, mpu HabI0e-
HHUU 2509 B3POCJIBIX U 849 JleTel B KJIMHUKAX YHH-
Bepcutera wuM. CedeHOBa PaCHPOCTPAHEHHOCTH
ITOCTKOBHTHOTO CUH/IPOMAa CHU3WJIACh MEXKAY 6-M U
12-M MecsaMu HaOJIIO/IeHNsA, Y KK/IOTO TPEThEro
B3POCJIOTO U KaXK/IOTO JECSITOTO pebeHKa KINHUYe-
CKHE MPOSBJIEHUs] COXPAHSJINCh HA 12-M MeCsAIe
HabIIoAeHNA.

HecMmoTpst Ha TO, UTO B IPOBEIEHHBIX PAHEE 3aPy-
OeXXKHBIX HCCIIEZIOBAHUSX [17] HEe cOObIIaIoch O TOM,
uto Al aBaseTcs ¢GaKTOpOM pucCKa MOCTKOBU/IHOTO
CHHJIpOMa, IPOBEJEHHOE KCCIEIOBAHNE BBISBHIIO
CBSI3b MEXK/Y YK€ JIMarHOCTUPOBAHHOH WM BIIEPBBIE
BBISIBJIEHHOH AI' M TIOCTKOBHUJIHBIM CHHIAPOMOM
yepes 12 Mec, UTo corsacyercs ¢ gauabiMu E. I1agy-
XHUHOH U cOaBT. [15].

Huzkuit maneke FFMI, nocturanomuil K KOHITY
repro/ia HabJIi0/IeHUs MAaKCUMAIbHOTO CHYYKEHUS ¥
marerToB II rpynmel — 14.9 [14.6; 15.3] Kr/m2,
paHee ObUT HUJIEHTHDUIHPOBAH KaK IPETUKTOD
cMmeptHOocTu OT XOBJI, HE3aBUCUMO OT CHUXKEHU
(YHKIMU JIETKUX [4], UTO MOUYEPKUBAET BAXKHOCTH

prevalence and degree of wasting is exacerbated in
patients with NCI in the history. In addition to the
loss of muscle mass and strength, phenotypic
changes occur in COPD patients who had NCI.
Although the lung pathology is largely irreversible in
COPD, the inherent adaptability of muscle tissue
offers therapeutic possibilities against muscle atro-
phy and allows to restore or delay the progression of
this aspect of the disease in order to improve patients’
quality of life. This may explain the absence of statis-
tically significant changes in BMI in groups I and III,
with the dynamics of abdominal obesity.

As is known, NAFLD does not exist on its own,
but is usually associated with metabolic syndrome
and diseases of the cardiovascular system, primarily
with AH. In this regard, the abbreviation NAFLD has
recently been revised: the abbreviation MAFLD
(metabolic associated fatty liver disease) has been
introduced. Portincasa et al. [13] showed an increase
in liver fibrosis after NCI and recommended long-
term follow-up of patients with NAFLD after NCI to
record further progression of the pathological pro-
cess in the liver; it is consistent with the study, that
have shown an increase in both the fatty liver indices
and NAFLD fibrosis score. Further research is
required in this area.

Our results also allow us to speak about the unfa-
vorable impact of NCI on the LV myocardium, which
is manifested by the deterioration of its structural
and functional condition. Already a year after NCI,
the number of individuals with reduced and moder-
ately reduced ejection fraction increased by 18.1%
(p < 0.05), which indicates a progressive deteriora-
tion of myocardial function in the long-term period
after the disease in some patients who had recovered
from the disease.

CONCLUSION

NCI is more often diagnosed in patients with MS
in combination with COPD, in the presence of risk
factors: advanced age, COPD, obesity, AH. Post-
COVID syndrome was detected in every third MS
patient with concomitant COPD, which had positive
dynamics of carbohydrate and lipid metabolism dis-
orders by the 12th month of the follow-up. AH with
the development of complications (diastolic dysfunc-
tion, abdominal obesity, and associated NAFLD) was
characterized by an unfavorable, progressive course
in patients with MS in combination with COPD in the
long-term period after NCI, which necessitates early
initiation of therapy for comorbidities.
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MBIIIIEYHOH Macchl U GYHKIIUU B OOIIEH aTOJIOTHH
XOBJI. IToTepst MBIIIEYHON MacChl 0OHAPYKUBAETCS
vy 40 % nanuenToB ¢ XOBJI, pacripocTpaHeHHOCTD U
CTelleHb UCTOLIEHUS YCYTYOJISAIOTCA Y MAI[eHTOB C
nepenecenHor HKI. B pomnosiHeHwe Kk morepe
MBIIIIEYHON Macchl U CwiIbl y manueHToB ¢ XOBJI,
neperHecminx HKW, mpoucxogar dbeHOTUNMUECKUE
u3MeHeHHUs. X0Ts narosiorus jierkux npu XOBJI B
3HAYNTEJIbHON CTeleHu HeoOpaTHMa, IMpPUCYIast
MBIIIETYHON TKAHU aJAaTUBHOCTh OTKPHIBAET Tepa-
MIEBTUYECKHE BO3MOKHOCTH i1 GOPHOBI ¢ MbIIIEY-
HOU arpodueld ¥ TO3BOJISIET BOCCTAHOBUTH WJIN
OTCPOUYUTH IIPOIPECCHPOBAHIE STOTO acmeKTa 3a60-
JIeBaHUs, YTOOBI YJIYUIIUTh KAUeCTBO *KU3HU TaIlH-
€HTOB. DTUM, BO3MOXKHO, O0BSICHSETCA OTCYTCTBHE
CTaTHCTUYECKU 3HAaYMMbIX usMeHeHuil IMT B I u
III rpynnax, mpu [fuHAMUKe a6ITOMAHIBHOTO OXKH-
peHus.

Kax usBectHo, HAYKBII He cyiiecTByeT cama 1o
cebe, a OOBIYHO ACCOIIMUPYETCS ¢ METabOTHUECKUM
CHH/IDOMOM U 3a00JIEBAaHUAMH CEPAEYHO-COCY/IHC-
TOHW CHUCTEMBI, B IEPBYIO ouepenb ¢ Al'. B aTol cBs3u
abbpesuatypa NAFLD (HAJKBII) memaBHO 6bLia
mmepecMOTpeHa: BBefieHa abbpeBumatypa MAFLD
(ckmpoBast 60J1€3HD IEUEHH, CBA3aHHAS ¢ MeTab0JIH-
yeckoii aucdyukimeii). P. Portincasa et al. [13] moka-
3au ycusieHue ¢ubpo3a ImeueHu 1ocyie mepeHeceH-
Hoit HKU u pekomMeH10BaIN JIJTUTENILHOE HAOJITIO/E-
gue 3a nanuenrtamu ¢ HAMKBIT nociie HKU, uTo0bI
JIOKyMEHTHPOBaTh JlaJIbHelIlee MporpeccupoBaHue
[1aTOJIOTUYECKOT0 IIpoliecca B IIeUYeHH, UYTO COTJIacy-
€TCsl C TIPOBEJIEHHBIM HCCJIEI0BAHMEM, TOKA3ABITUM
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I0TCS aJIbHEHIIINE UCCIeIOBAHMA.

Harmu pe3ysibTaThl TaKKe TO3BOJISIIOT TOBOPUTH O
HeOJIAarONpUATHOM BJIUSHHUU TepeHeceHHOH HKU
Ha Muokap JIK, uTo mposBiseTcs yXyAllleHneM ero
CTPYKTYPHO-(GYHKIIMOHAJIBHOTO COCTOSAHUA. YiKe
yepes roy1 mocsie nepenecenHor HKM aucsio Jmry co
CHIDKEHHOU W YMEPEHHO CHWKEHHOHU (Qpakiuei
BBIOpOCa BbIpocyio Ha 18.1 % (p < 0.05), UYTO TOBOPUT
0 IIPOTPECCUPYIOIIEM, Y YACTH I1ePEOOIEBIINX, VXY~
meHnn (QYHKIUA MHOKapAa B OT/IaJIEHHbIE CPOKH
mocsie 3a601eBaHUA.

SAK/IIOYUEHWE

HKM! uarne quarsoctupoBaHa y 60bHbIX ¢ MC Ha
¢one XOBJI, npu Hayimuuu HaKTOPOB pUCKA: TTOKHU-
Jsiott Bospact, XOBJI, oxxupenue, Al'. [IoCTKOBUTHBIN
CHUH/IDOM BBIABJIEH Y KQXK/IOTO TPEThero malueHTa ¢
MC na ¢one XOBJI ¢ MOJIOKUTETHHON JUHAMUKON
HApYIIEeHUsI YIJIEBOHOTO W JIMITUIHOTO OOMEHOB K
12-My MecsIy HabioieHus1. Al' ¢ pa3BUTHEM OCIIOK-
HeHu# (quacrosiueckas AUCHYHKITUS, aOTOMUHATb-
HOe oxkupeHue u accoruupoBannast HAYKBIT ) xapak-
TepU30Bajiach HEOJIATOMPHUATHBIM, ITPOTPECCUPYIO-
muM TeuenreM y nanueHToB ¢ MC Ha ¢pone XOBJI B
OTJIAJIEHHOM IIepuozie mnocye nepeHecenHor HKU,
YTO 0OYCIIOBJIMBAET HEOOXOAUMOCTH PAaHHET0 Havasia
Tepanuu KOMOPOUTHOH MTaTOJIOTHH.

KoH@IUKT HHTEPECOB. ABTOPHI 3asBJISIOT 00
OTCYTCTBUU KOH(JIMKTA UHTEPECOB.
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