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AHHOTAIIUA

BBepgenue. Ilangemusa kopoHaBupycHol nadekuuu (COVID-19) nponoskaeTcs yxe 0osiee ABYX JieT U B 3HAUH-
TeJILHOU Mepe BIUSAET Ha PYTUHHYIO KJIMHUYECKYI0 TPAKTUKY. HecMOTpsT HA MHOTOUHCIEHHBIE MTyOJIMKAI[AN O TIOPaYKEHUH
cep/na B octpoit paze COVID-19, HeZIOCTATOYHO JIAHHBIX, KACAIOIIUXCS JUHAMUKHA COCTOSIHUS Y OOJIBHBIX UIIIEMUYECKOMN
6ose3ubio cepana (MBC) mocie nepeHecenHoM nHpeKNH, BhizBaHHOU SARS-CoV-2. BiaustHuE OT/Ta/IEeHHBIX TIOCIEICTBUHI
3a00JIeBaHMS HA COCTOSIHUE CEPJETHO-COCYIUCTON CHCTEMBI ITePEHECITNX HHPEKIUIO TPEOYET TIIATETHHOTO U3YIEeHHUS.

IT e 1 b . OUEHUTH KIMHUKO-JIA00PATOPHYIO KAPTUHY U XapaKTep [TopakeHHs KOPOHAPHOTO pycia y 60mpHbIX IBC ¢ mepe-
HeceHHOU KopoHaBupycHOU nHbekueir COVID-19 Jierkol WIu CpeTHETSIKEION CTENIEHN B CPOKU OoJIee 12 HeZl.
MaTtepuaabs uW MeTO/Bbl. [IpoBefeH aHAIU3 KIWHUYECKHUX, JIAOOPATOPHBIX MTOKa3aTesled U KOPOHAPHBIX
anruorpaduii 118 6ospHBIX UBC B Bo3pacrte 46—67 jiet (cpeaHuii Bo3pact 60.2 + 6.1 rojja) mocjie mepeHeceHHOH ceposio-
THYECKU MOJTBEPKAEeHHON nH(peKnuy, BeI3BaHHOU SARS-CoV-2, naBHOCTBIO OoJiee 12 Hez. BosbHbIE OBUTH pacupeze-
JIEHBI HA 2 TPYIIIIBL: B 1-10 TPYIITY BOILTH 60 60JbHBIX, epeHecnx COVID-19 B jierkoii popme, BO 2-10 — 58 GOJIBHBIX €O
cpenHeTskesbIM TedenneM COVID-19.

PesynasbTarts. Y 6onpasix UBC co cpennerskensiv TeuenueM COVID-19 B 0cTpOM IEPHO/IE UMEH MecTo bosiee
BBICOKHE YPOBHU 0HCHOTO apTEPUATBHOTO JIABJIEHHUs, OOJIBINAsI YaCTOTa HEKOHTPOJIUPYEMOI apTepUaIbHON THIIepTEeH-
3UH, 3HAYMMOTO MHOTOCOCYFICTOTO MIOPAYKEHUSI KOPOHAPHOTO PYCJIa ¥ OPAKEHHI MarUCTPAIbHBIX COCYZIOB, YeM Y 60JIb-
HbIx BC, nepenecmnx nndexuio COVID-19 B sierkoii dopme. [Ipu cpaBHEHIH ITOKa3aTesel 9X0Kapanorpaduu y 601b-
HBIX CO cpenHeTsKenpM TeuenrneM COVID-19 okaszasnuch 60siee HU3KHe 3HaYeHUs PaKIIU BEIOPOCA JIEBOTO JKEJIY/I0UKa,
YTO BIIOJIHE coTJiacyeTcsi ¢ 6osiee BbICOKUMHU 3HaYeHUsAME NT-proBNP y TaHHBIX TAITHEHTOB.

3akniwueHue. [anuentsl c UBC, nepenecmrie COVID-19 cpe/iHeH CTENEHU TAKECTH B OCTPOU CTAIUH UH(DEKIU-
OHHOTO ITPOIIECCa, COCTABJIIOT 0COOYIO IPYIIITY PUCKA TIOCTIEYIOIIEro 6oiee TAKEI0ro T€YeHUsI OCHOBHOTO 3a00JI€BaHMUS.
Kaoueswte caoga: COVID-19, TOCTKOBU/THBIN CHHIPOM, HIIIEMUYecKas 00JIe3Hb cep/iiia, KopoHapoaHruorpadus.
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Features of the course of coronary artery disease
in the post-COVID period
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ABSTRACT
Introduction. Thecoronavirus disease 2019 (COVID-19) pandemic has been going on for more than two years
and is significantly affecting routine clinical practice. Despite the numerous publications on heart damage in the acute
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phase of COVID-19, there is not enough data regarding the dynamics of cardiovascular system condition in coronary artery
disease (CAD) patients after the infection caused by SARS-CoV-2. The influence of the long-term consequences of the dis-
ease on cardiovascular system condition of patients who have had infection requires careful study.

A im . To assess the clinical and laboratory picture and coronary lesion nature in CAD patients with mild or moderate
course of COVID-19 infection after at least 12 weeks.

Materials and methods. Theanalysis of clinical, laboratory parameters and coronary angiography of
118 CAD patients aged 46—67 years (mean age 60.2 + 6.1 years) after a serologically confirmed SARS-CoV-2 infection at the
lapse of 12 weeks was carried out. The patients were divided into 2 groups: group 1 included 60 patients with a mild
COVID-19, group 2 included 58 patients with a moderate COVID-19 course.

Results. CAD patients with a moderate course of COVID-19 in the acute period had higher values of office blood
pressure, higher incidence of uncontrolled arterial hypertension, major multivessel lesions of coronary arteries and lesions
of the main vessels than CAD patients with mild COVID-19. When comparing echocardiographic parameters in patients
with moderate COVID-19, the lower parameters of the left ventricular ejection fraction were found which is quite consistent

with the higher NT-proBNP values in these patients.
Conclusion.

CAD patients, who have had moderate COVID-19 in the acute phase of infectious process, constitute

a special risk group for a subsequent more severe course of the underlying disease.
Keywords: COVID-19, post-COVID syndrome, coronary artery disease, coronary angiography.
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BBEJIAEHUE

ITocnencTBus HOBOM KOPOHAaBUPYCHOU HHGpEK-
MY SBJISIOTCS OJTHUM W3 IJIaBHBIX BBI3OBOB MHUPO-
BOMY 37IpaBOOXpaHEHUI0. B HacTosIee BpeMs HaKa-
IUTUBAIOTCSI TAaHHBIE, JIEMOHCTPUPYIOIIHE BBICOKYIO
YaCTOTy Kap/IMOPECITUPATOPHBIX CUMIITOMOB U yBe-
JIMYEHHEe PUCKA Pa3BUTHUA U JeKOMIIEeHCAIuu
cepaedHo-cocyauctou 3abonesanuit (CC3) y mamu-
€HTOB B OTJAJIECHHOM IIEPHOJIe TI€pEHECEHHOU
nHdexknuu, BeizBanHon SARS-CoV-2 [1, 2].

[TocTKOBUTHBIN CUHPOM, TaKKe U3BECTHBIN KaK
long COVID — MyJIbTHCHUCTEMHBI CHMIITOMOKOM-
IUIEKC, XapaKTEPUBYIONIUMCA HAJTUYHUEM CHMIITO-
MOB, BO3HUKIIIMX B CPOKHU OoJiee 12 HeJl ¢ MOMEHTa
manudecraruu COVID-19, He CBA3aHHBIX C UHBIMU
3a0071€BaHUAMHU [3, 4]. AKTyaJbHOCTb HU3Y4YEHUS
TMOCTKOBHU/THOTO CHUH/IPOMA OIIPEJIEJISIETCS] TEM, UTO
JIIOAe ¢ JAaHHOM IIaTOJIOTHEeH CTAaHOBUTCH BCe
60JIbIIIe ¥ OHU OTJIMYAIOTCS BEChMa MO3aUuYHOMN KJIU-
HUYecKol KaptuHO# [5]. He cayuaitno BO3 BBena
cnenuaabHbid kog Uo9 B MKB-10 — «CocrosiHue
nocsie COVID-19» [6]. OcoOble KTMHUYECKUE XapaK-
TEPUCTUKH PacCMaTPpUBAEMbIM CHHJIpOM mpuobpe-
TaeT y nanueHToB ¢ BepuduuuposaHHeiMu CC3,
MIOCKOJIBKY Y HHUX MOKET YXYAIIaThCSA IMPOTHO3 B
cpaBHeHuM ¢ neperecmmmu COVID-19 nanueHTaMu
0e3 KapJMOBaCKYJIAPHOU naTtosioruu. [loaTBepxae-
HHUEM JIAaHHOTO IIOJIOKEHUS SBJIAETCH YBEJTMUYEHHE
00OpallaeMoCTH MaI[ieHTOB 110 IOBO/TY JiecTabHIn3a-
WU apTepuajbHOro namieHus (All) u umemuye-

INTRODUCTION

The consequences of a novel coronavirus infec-
tion are one of the main challenges to the world
health care. Currently, data are accumulating which
show a high incidence of cardiorespiratory symp-
toms and an increased risk of developing and
decompensating cardiovascular diseases (CVD) in
patients in the long-term period of SARS-CoV-2
infection [1, 2].

Post-COVID syndrome, also known as long
COVID, is a multisystem symptom complex charac-
terized by the presence of symptoms that have devel-
oped more than 12 weeks after the onset of COVID-
19, and are not associated with other diseases [3, 4].
The relevance of studying post-COVID syndrome is
determined by the fact that there are more and more
people with this pathology and they have a very
mosaic clinical picture [5]. It is no coincidence that
the WHO introduced a special Uo9 code in the ICD-
10 — Post COVID-19 condition [6]. The syndrome
acquires special clinical characteristics in patients
with verified CVD, since their prognosis may worsen
in comparison with COVID-19 patients without car-
diovascular pathology. This statement is confirmed
by an increase in the number of patients seeking
treatment for blood pressure (BP) destabilization
and coronary artery disease (CAD), as well as an
increase in cardiovascular mortality [7, 8].

According to the national ACTIV SARS-CoV-2
registry, 79.8% of patients with COVID-19 had
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ckout bosiesnu cepyna (MBC), a Takske poct Kapauo-
BaCKyJIIPHOI JieTasibHOCTH [7, 8].

ITo manuBIM OTeuecTBeHHOTO perucrtpa AKTUB, y
79.8 % manuenToB ¢ COVID-19 umenuch COMyTCTBY-
fompie 3abo/ieBaHHUs, 4Yallle BCEr0 — CEPAEYHO-
COCyAUCTHIE: apTepuasibHas runepreHsus (Al) —
55.4 %, oxxupenue — 35.5 %, UbC — 20.6 %, caxap-
HBIH Auaber 2-ro TUma — 17.5 %, XpoHUUecKast cep-
meunas HemocrarouHocth (XCH) — 16.3 %. Ilanu-
euthbl ¢ CC3, Bo3HUKITUMHU de novo Ha (poHe uHDU-
nupoBanusa SARS-CoV-2, nepenocuniu COVID-19 B
OoJtee TsKeEII0H (popMe, OBLIIH CTapIIIe U Yallle HMeJTH
O’KHpEHHE 110 CPABHEHHUIO C MallieHTaMu 0e3 BIep-
BBIE BBIABJIEHHBIX 3a00/1€BaHUI [9].

B peTpocneKTUBHOM KOTOPTHOM HCCJIEIOBAHUH,
MIpOBeJIEHHOM B Bestmko6puTanuu, 66110 TpOaHAIIH-
3UPOBAHO COCTOSTHUE 3I0POBBS IIOUTH 48 THIC. Yell.,
TOCHUTATU3UPOBAHHBIX 10 TmoBoxy COVID-19.
O1eHKa IPOBOJIWIIACH B TE€UYEHHE 140 JIHEW IOCye
BBIIIUCKM U3 CTAal[MOHapa B CPaBHEHUW C IaI[ieH-
TaMH, TOCHUTAIM3UPOBAHHBIMH I10 JIDYTUM MIPUYH-
HaM (KOHTpPOJIb), COMOCTABUMBIMU IO JeMorpadu-
YEeCKUM U KJIMHUYECKUM xapakrepuctukam. Okaza-
JIOCh, YTO PUCK IOBTOPHOW TOCIHUTAIM3ANUN U
CMepTH B TeUeHHe Trojia II0CJIe II€PEHECEHHOTO
COVID-19 6bLI COOTBETCTBEHHO B 3.5 U 7.7 pasa
BBIIIIE, YEM B I'PYIIIE KOHTPOJIsA. Ha 1000 uest., BbITH-
caHHBIX U3 00abpHUIBI ocae COVID-19, B TeueHue
rojja OBLIO AMATHOCTUPOBAHO 66 HOBBIX CJIy4YaeB
TSDKEJIBIX OCJIOKHEHHH €O CTOPOHBI Cep/AeYHO-
COCY/THCTOH CHCTEMBI [10].

Yxynmenue teuenusa xpoHumdeckux CC3 Moxker
OBITH OOYCJIOBJIEHO UX JIEKOMIIEHCAIIHEH BCJIEZICTBHE
HECOOTBETCTBHS  BO3POCIIMX  MeTa0OJIMUECKHX
MOTPeOHOCTEN U CHIDKEHHs CEPIEYHOr0 pe3epma,
0oJIbIllell BEPOSITHOCTH pPa3pbiBa aTepPOCKJIEPOTHYE-
CKOH OJIATIIKY IIPU BUPYC-UHYITUPOBAHHOM BOCIIaJIe-
HHH, BBICOKUM PHUCKOM TPOMOOTHYECKUX OCJIOKHE-
HUH, BKJII0Yas TPOMOO3 CTEHTOB BCJIEZICTBHE ITPOKOA-
ryJisTHTHOTO 3d@deKTa BocnaseHus [11-13,] 3HAYH-
TeJIbHBIM HapyIlleHHEM I1apaMeTpPOB CBEPThIBAHUS
KpoBH [14], 4yTO 0OyCJIOBJIEHO MHOTO(AKTOPHOH
MaToU3NOJIOTHUECKON PUPOion 3abosieBanus [15].

HecMoTpst Ha MHOTOYHCIEHHBIE MyOJIUKAIUN O
opaXkeHuu cepAana B ocrpoit ¢paze COVID-19, Hemo-
CTAaTOYHO CHCTEMATH3UPOBAHHBIX JAHHBIX, Kacaro-
MUXCA AUHAMHKHU cocTosiHuA y GoapHbix UBC B
TIOCTKOBU/THOM IIEPUO/IE, U OTCYTCTBYIOT KJIMHUYE-
CKHE PEKOMEH/IAITUH 110 BEJIEHUIO TAKUX TallEHTOB.

ITEJIb NCCJIEJOBAHUA

OneHUTh KINHUKO-JIA00PATOPHYI0 KapTHHY U
XapakTep MOpaKeHUs KOPOHAPHOIO pycya y 00JIb-
HbIX IBC ¢ nepeHeceHHON KOPOHABUPYCHOM NHOEK-

comorbidities, most often cardiovascular: arterial
hypertension (AH) — 55.4%, obesity — 35.5%, CAD —
20.6%, type 2 diabetes mellitus — 17.5%, chronic
heart failure (CHF) — 16.3%. Patients with de novo
CVD due to SARS-CoV-2 infection had a more severe
form of COVID-19, were older, and were more likely
to be obese compared with patients without newly
diagnosed diseases [9].

Aretrospective Great Britain cohort study analyzed
the health status of nearly 48 000 people hospitalized
for COVID-19. The evaluation was carried out within
140 days after discharge from the hospital in compari-
son with patients hospitalized for other reasons (con-
trol), similar in demographic and clinical characteris-
tics. It turned out that the risk of re-hospitalization
and death within a year after COVID-19 was 3.5 and
7.7 times higher, respectively, than in the control
group. Per 1000 people discharged from the hospital
after COVID-19, 66 new cases of severe cardiovascular
complications were diagnosed during the year [10].

Worsening of the course of chronic CVD may be
due to their decompensation as a result of a mis-
match between increased metabolic requirements
and a decrease in cardiac reserve, a greater likeli-
hood of atherosclerotic plaque rupture in virus-
induced inflammation, a high risk of thrombotic
complications, including stent thrombosis due to the
procoagulant effect of inflammation [11—13,] a sig-
nificant impairment of blood coagulation parameters
[14], which is due to the multifactorial pathophysio-
logical nature of the disease [15].

Despite the numerous publications on heart dam-
age in the acute phase of COVID-19, there are insuf-
ficiently systematized data regarding the dynamics of
the condition in CAD patients during the post-
COVID period, and there are no clinical guidelines
for the management of such patients.

AIM OF THE RESEARCH

To evaluate the clinical and laboratory picture
and the nature of coronary lesion in CAD patients
with mild or moderate COVID-19 infection after
more than 12 weeks from its onset.

MATERIALS AND METHODS

In order to assess the clinical, laboratory param-
eters and the state of the coronary artery bed of CAD
patients who had serologically confirmed COVID-19,
more than 12 weeks ago, 118 patients aged 46—67
years (mean age 60.2 + 6.1 years; 77 men and
41 women) with classes I-III stable angina were
examined on the basis of the Novosibirsk Regional
Clinical Cardiology Dispensary. The diagnosis of
CAD was made taking into account the clinical mani-
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et COVID-19 jierko#i Wiiu cpeiHeN CTEIEHU TsKe-
CTHU B CpOKH OoJiee 12 Hel.

MATEPUVAJIBI 1 METO/IbI

C 1esIpI0 OIIEHKH KJIMHUYECKUX, J1a00paTOPHBIX
IOKa3aTeJlel W COCTOSIHUS KOPOHApPHOTO pycjia
6osbHbIX VIBC, mepeHecHnx CepoJIOTHYECKU II0J-
tBepxkaeHHbIE COVID-19 aBHOCTBIO 60JIee 12 He,
Ha 6aze 'bBY3 HCO «HoBocubupckuii o6s1acTHOM
KJIWHUYECKUN  KapAWOJOTUYECKUH  JTUCIIaHCED»
obcste/ToBaHO 118 MaIeHTOB B BO3pacTe 46—67 JeT
(cpemuuii Bodpact 60.2 + 6.1 rofa; 77 MYXXUYUH U
41 SKeHINWHA) C€O CTAa0WIBHOH CTeHOKapauei
I-1III pyukuonanpHOrO Kitacca. [lnaraos MBC cra-
BWICS HA OCHOBAaHUM KJIWHUYECKUX IPOSBJIEHUH
(TMOUYHBIE AHTUHO3HBIE OOJIH, IOJIOKUTEIbHBIN
5 dekT HUTPATOB) B COYETAHHUU C OJHUM WJIN
HECKOJIbKUMH U3 IIPECTaBJIEHHBIX IIPU3HAKOB:
JIOKYMEHTHPOBAHHBIN OCTPBIH MHGPAPKT MUOKapza
(UM) pnaBHOCTBIO OOJiee 6 MecC, IIOJIOMKUTEIbHBIN
HATrpy30YHBIUA TECT; IMOATBEPIKIEHUE HIIIEMUU MHUO-
KapZla TIpH XOJTEPOBCKOM MOHUTOPHUPOBAHUH;
Iopa’keHrue KOPOHAPHOTO PyCJia, BHIABIEHHOE IIPU
KopoHaporpaguu. Bce manueHTH IMOAIHCAIIN
JIOOPOBOJIBHOE COTJIaCcHe Ha yyacTHEe B HCCJIeI0Ba-
HUH B COOTBETCTBUM C MEXIAYHAPOJHBIMH 3THUYE-
ckumHu TpeboBanusmu BO3 (JKenesa, 1993).

Crenens Tsxxectu COVID-19 B ocTpoM mepuose
OTIPEJIEJISTH COTJIACHO BpeMeHHBIM MEeTOUYECKUM
PEKOMEHIAIUSM I10 PO UIIAKTHKE, THAaTHOCTHKE U
JIEUeHUI0 HOBOH KOPOHOBHUPYCHOU MHMpeKnuu (15-1
BEpCUS) OT 22.02.2022 [16]. JIerKo# cTerneHu TsKe-
CTU COOTBETCTBOBAIU JINX0OPajika 70 38 °C, Hajmuue
KaIuis, c1abocTu, 60Jieli B TOpJie U OTCYTCTBHE KPHU-
TEPUEB CPEIHETSIKEJIOTO U TSKEJIOr0 TeUeHHUs.
CpemHeTsIKENI0e TeUYeHHe JUArHOCTHPOBAIUA IIPH
TOBBIIIIEHNU TeMmeparypsl Tesaa > 38 °C; umciao
JbpIXaTesbHbIX ABvkeHud (YJJ]) > 22 B 1 MuUH;
OJIBIIIIKE TPU (PUBUUECKUX HArpy3KaxX; U3MEHEHHUX
npu KoMmnbioTepHo# Tomorpaduu (KT) (penTtreno-
rpaduu), TUMMUYHBIX JJIsI BUPYCHOTO ITOPa’KeHUs;
SpO, < 95 %; C-peaxtuBnbiii 6e10K (CPB) chiBO-
POTKHM KpoBH > 10 mr/J1; PaO,/FiO, < 300 MM pT. cT.;
HapyLIEHUsIX CO3HAHUsS, CHUCTOJINUYECKOM apTepH-
apHOU saBieHuu (CAJ]) < 9O MM pT. CT. WJIU JTHA-
CTOJIMYECKOM apTepuasibHoM gaBiennu (JTA])
< 60 MM PT. CT.), AUype3€e MeHee 20 MJI/ 4.

OO6citesloBaHHbIE OBLIM pacIipesiesieHbl Ha JIBe
rpynmsl. B 1-10 rpynmy Bonwia 60 MaueHToB C JIer-
KO CTEeNeHbI0 TsKecTu 3a00JieBaHUS B OCTPOM
nepuojie (cpelHUU Bo3pacT 56.3 + 6.6 roza), BO
2-10 — 58 MaIMEeHTOB C CPEAHETSIKEIBIM TeUeHHEM
3a00JIeBaHUS B OCTPOM Iepuojie (CpeaHuil BO3pacT
60.9 + 5.6 roga). AHamHecTHuYecku AaBHocTh UBC B

festations (anginal pain, effectiveness of nitrates) in
combination with one or more of the following char-
acteristics: verified acute myocardial infarction (MI)
more than 6 months ago, positive stress test; myo-
cardial ischemia confirmed by Holter monitoring;
coronary lesion detected by coronary angiography.
All patients signed a informed consent to participate
in the study in accordance with the International
Ethical Guidelines of the WHO (Geneva, 1993).

The severity of COVID-19 in the acute period was
determined according to the Temporary Guidelines
for the Prevention, Diagnosis and Treatment of a
Novel Coronavirus Infection (Version 15) dated Feb-
ruary 22, 2022 [16]. Mild severity corresponded to
fever up to 38°C, coughing, weakness, sore throat
and the absence of criteria for moderate and severe
course. Moderate course was diagnosed in fever up
38°C; respiration rate > 22 per 1 min; shortness of
breath during physical exertion; changes in com-
puted tomography (CT) (radiography), typical of a
virus-related lesion; SpO, < 95%; serum C-reactive
protein (CRP) > 10 mg/l; PaO,/FiO, < 300 mm Hg;
impaired consciousness, systolic blood pressure
(SBP) < 90 mm Hg or diastolic blood pressure (DBP)
< 60 mm Hg, diuresis less than 20 ml/h.

The examined patients were divided into two
groups. Group 1 included 60 patients with
mild COVID-19 in the acute phase (mean age
56.3 £ 6.6 years), group 2 included 58 patients with
moderate COVID-19 in the acute phase (mean age
60.9 + 5.6 years). The history of CAD in group 1 was
4.2 + 0.5 years, in group 2 it was 3.9 + 0.6 years
(p > 0.05). Previously, 17 (28.3%) patients of the
1st group and 14 (24.0%) patients of the 2nd group
underwent coronary angioplasty.

Exclusion criteria were acute coronary syndrome
or verified MI < 6 months ago, post-infarction left
ventricular aneurysm, any form of atrial fibrillation,
severe heart disease, CHF with reduced ejection frac-
tion (EF), morbid obesity, implanted cardiac pace-
maker, severe anemia, severe pulmonary hyperten-
sion, oncological diseases and other clinically signifi-
cant comorbidities.

Laboratory examination, in addition to conven-
tional tests, included the determination of the con-
centration of N-terminal pro-B-type natriuretic pep-
tide (NT-proBNP) by enzyme immunoassay and
D-dimer. Clinical diagnostics included exercise
stress test (treadmill test) or myocardial scintigraphy
and cardiac ultrasound using an Acuson Aspen ultra-
sound machine (USA). All patients underwent diag-
nostic coronary angiography according to M. Jud-
kins (1967) using a Philips INTEGRIS BH 3000
angiographic system.

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

21



Jepuwesa /[.A. u dp. / Journal of Siberian Medical Sciences T. 7, N° 1 (2023)

1-¥ TpyTITIe COCTaBMJIIA 4.2 + 0.5 TO/Ia, BO 2-1 TPYIIIE —
3.9 £ 0.6 roza (p > 0.05). Panee 17 (28.3 %) nmanuen-
TaM 1-H Irpymnmsl U 14 (24.0 %) 60JIHBIM 2-1 TPYIIIBI
MIPOBE/IeHa AHTUOIIACTHKA KOPOHAPHBIX aPTEPHH.

KpurepusaMm HEBKIIOUEHUS SBJISUIUCH OCTPBIN
KOPDOHApHBIH CHHAPOM JIHO0 BepuHUIMPOBaHHBIN
MM paBHOCTBIO < 6 Mec, mocTuH(pAPKTHAsT aHEB-
pH3Ma JIEBOTO JKEJYJ0UKa, Jobas ¢popma Gudbpui-
JISIIIUY TIPEAICEPANH, TSKeIble TOPOKH cepana, XCH
€O CHIDKEHHOU (paknuei Bpibpoca (OB), mopou-
HOe OXXKUpeHUe, UMIUIAHTHPOBAHHBIN 3JIEKTPOKap-
IUOCTUMYJIATOP, BBIPAKEHHAs aHEMWUS, TsKeIast
JIETOYHAsl TUIEPTEH3UsI, OHKOJIOTHYECKas MaToJIO-
TUA U IpyTHe KINHUYECKH 3HAUYNMBIE COITyTCTBYIO-
1ue 3aboyieBaHus.

JlaGopaTopHOe HCCIe0BaHHE, TTOMHMO OOIIe-
IIPUHATBIX METOJIOB, BKJIIOUAJIO OIIpeJieJieHre KOH-
neHTpanuy N-TepMUHAIBHOTO hparMeHTa Ipe;e-
CTBEHHHUKA MO3TOBOTO HATPUHYPETHYECKOTO IIel-
tia (NT-proBNP) meromom nMMyHOGEPMEHTHOTO
aHanmza u D-gumepa. IHCTpyMeHTaIbHAS TUATHO-
CTHKAa BKJIIOYAJa HArpy30YHOEe TEeCTHPOBAHHE
(TpenMumII-TeCT WM CIUHTHTpadHsA MUOKapja) u
VJIBTPA3BYKOBOE UCCJIEZIOBAHUE CEP/IIla Ha almmapare
Acuson Aspen (CIIIA). Bcem mamueHTaM ObLIa
BBITIOJTHEHA JIMATHOCTUYECKAs KOpOHaporpadus mo
M. Judkins (1967) Ha aHTHOrpadUIECKOH YCTAHOBKE
Philips INTEGRIS BH 3000.

CraTucTHuecKyto 00paboTKY IAHHBIX ITPOBOJIAIN
C WCIOJB30BaHUEM IpOTPaMM jamovi 2.2.5, MS
Excel. IIpumeHsIun MeTOABI IMapaMeTPUUECKON U
HelapaMeTpuueckol cratuctuku. OrmpesnesieHne
JTOCTOBEPHOCTU PA3JIMUNN MEXAYy KaueCTBEHHBIMHU
[IOKA3aTeJIIMU CPABHUBAEMBIX TPYIII ITPOBOJUIIN C
momoIbio Kputepus 2. IIpoBepky pacnpezneneHus
KOJINUECTBEHHBIX IIOKa3aTesiell Ha COOTBETCTBHE
HOPMaJbHMY 3aKOHY pacIpeeeHus OCYIIecT-
BJISLTY € IIOMOIIIBIO KpuTtepus Kosimoroposa — Cmup-
HoBa. [Ipy HEHOpPMAaIPHOM pacIpezie/IeHUU puMe-
HAJMU Hellapamerpuueckuil U-kpurtepuii MaHHa —
YutHu. 111 oOHAPYKEHUSA PABTUIUN MEK/TY KOJIU-
YeCTBEHHBIMU MPU3HAKAMHU, PaCIpe/ieJieHne KOTO-
PBIX He OTJIMYAJIOCh OT HOPMAJIbHOTO, TPUMEHSIN
t-kputepuii CThIOZIEHTA JJIA HE3aBHUCHUMBIX BBIOO-
pok. JlocToBepHOCTh KO03(h(UIIMEHTOB pazIuduit
MIPUHUMAJIY IPU 3HAYEHUH P < 0.05.

PE3YJ/IBTATDI

JlaBHOCTh  TIEpEHECEHHOH  KOpPOHAaBHUPYCHOU
nHpeknuu COVID-19 cocraBisina 3—15 Mec 10
MOMEHTAa BKJIIOUEHHS IAIIUEHTOB B HCCIIEIOBAHUE.
Beuin  rocmUTANM3UpPOBAaHBI B HHQEKIMOHHBIE
rocriuTanu 33 (56.8 %) marueHTa 2-i rpyIInb; Hau-
€HTBI 1-U IPYIIIBI JIEYUIIUCh aMOyJIaTOPHO.

Statistical data processing was carried out using
jamovi 2.2.5 and MS Excel. The methods of paramet-
ric and non-parametric statistics were used. The sig-
nificance of differences between the qualitative indi-
cators of the compared groups was determined using
the 2 test. Verification of the normality of the distri-
bution of the quantitative indicators was carried out
using the Kolmogorov-Smirnov test. In case of non-
normal distribution, the non-parametric Mann-
Whitney U-test was used. To detect differences
between quantitative variables, the distribution of
which did not differ from normal, Student’s t-test
was used for independent samples. The significance
of the difference coefficients was taken at a value of
p < 0.05.

RESULTS

The duration of COVID-19 infection was 3-15
months before the inclusion of patients in the study.
Thirty three (56.8%) patients of the 2nd group were
hospitalized; patients of the 1st group were treated
on an outpatient basis.

Arterial hypertension occurred in the vast major-
ity of patients of group 1 (57 people — 95.0%) and
group 2 (57 people — 98.2%) groups. The history of
AH was 12.3 + 9.3 and 15.5 + 9.7 years in groups 1
and 2, respectively. Controlled AH occurred in 35
(58.0%) patients in group 1 and in 28 (48.0%)
patients in group 2. Uncontrolled AH occurred sig-
nificantly more often in patients of group 2 — 29
(60.3%) versus 22 (36.6%) in group 1 (p < 0.05). SBP
was significantly higher in the group with moderate
COVID-19. The body mass index (BMI) in patients of
group 1 was 28.8 + 4.9 kg/m?, in patients of group 2
it was 31.4 + 4.2 kg/m? (p < 0.05), however, the inci-
dence of obesity in the groups did not differ signifi-
cantly. The clinical characteristics of the examined
patients are presented in Table 1.

In the post-COVID period, in 21 (35.0%) patients
of the 1st group and in 22 (37.9%) patients of the 2nd
group, the course of stable CAD worsened, which was
manifested by a decrease in exercise tolerance, an
increase in frequency and severity of anginal attacks,
and an increase in the nitrates requirements. Effort
angina was diagnosed for the first time in the post-
COVID period in 10 (16.6%) patients of group 1 and
in 11 (18.9%) patients of group 2.

When analyzing the course of CAD in the post-
COVID period, effort angina class III was diagnosed in
29 (50.0%) patients of the 2nd group and in 17 (28.3%)
patients of the 1st group (p < 0.05). In four patients in
each group, microvascular angina was verified.

Prior to COVID-19, 15 (25.0%) patients of group 1
and 17 (29.3%) patients of group 2 had MI. In the 1st
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ApTrepuasibHasg THIIEPTEH3US HMeJIa MeCTO y
MOJABJISIONIEr0 4YMcja IalueHToB 1-u (57 uen. —
95.0 %) u 2-# (57 yen. — 98.2 %) rpynm. JluTennb-
HOoCcTh A" cocraBmiia 12.3 + 9.3 1 15.5 + 9.7 ro/ia B 1-i
U 2-U rpyIIax coOTBeTCTBeHHO. KoHTposupyemast
AT umena mecto y 35 (58.0 %) marueHTOB B 1-i
rpyune uy 28 (48.0 %) Bo 2-i1. HekoHTpoMpyemas
AT BcTpeuasiach 3HAYMMO dYalle y OOJIBHBIX 2-U
rpynnsl — 29 (60.3 %) npotus 22 (36.6 %) B 1-i
rpyane (p < 0.05). CA/l 6bUI0 3HAUMMO BBINIE B
rpynne nepeHeciiux COVID-19 cpenHeTskesoro
Teuenus. Mugexkc maccol Tesa (MMT) y manueHToOB
1-# IPYNIIBI cOCTaBUII 28.8 + 4.9 KI'/M?, y TaIllHEeHTOB
2- Tpynnsl — 31.4 + 4.2 kr/M? (p < 0.05), OTHAKO
YacToTa 0KUPEHUs B TPYIIIaX 3HAYMMO He OTIMYa-
nack. KiimHUYeckasi XapakTepucTHKa 00OcseoBaH-
HBIX IIPEJICTaBJIeHa B TaOJI. 1.

B nocTtkoBuHOM Tepuoze y 21 (35.0 %) maiu-
eHTa 1-U Tpynnsl U y 22 (37.9 %) manueHTOB 2-H
TPYIIIBl YXYJIIWIOCh TeueHue crabwiabHou WBC,
YTO TMPOSABJISIOCH CHIKEHHUEM TOJIEDAHTHOCTH K
¢usmueckoll HarpysKe, ydyallleHHEM U yCUJIEHUEM
AHTWHO3HBIX IPUCTYIIOB, YBEJIUUYEHUEM IOTPEeOHO-
CTH B HUTpaTaxX. Hayjnuue cTeHOKapAUU HATPSIKe-

Ta6smua 1. KiinHuvyeckas XxapaKTeprUCTHKa GOIbHBIX
Table 1. Clinical characteristics of patients

group, 15 (25.0%) patients had type 2 diabetes melli-
tus, and 6 (10.0%) patients had glucose intolerance
(GI). Among patients of group 2, diabetes mellitus
occurred in 14 (24.1%) patients, GI — in 5 (8.6%).
Chronic kidney disease (CKD) was detected in all
patients of both groups, while stage 3b CKD was
found only in patients with a moderate course of
COVID-19 (6 people — 10.3%); and stage 3a CKD was
diagnosed in 19 (31.6%) patients with mild COVID-19
and in 16 (27.5%) with moderate one; finally, stage 2
CKD - in 41 (68.2%) patients in the 1st group and in
36 (62.0%) in the 2nd group. Chronic obstructive
pulmonary disease and bronchial asthma occurred in
2 (3.3%) patients in group 1 and in 6 (10.3%) patients
in group 2. Atherosclerotic lesions of the brachioce-
phalic arteries, hemodynamically insignificant, were
detected in 29 (48.3%) patients of the 1st group and
in 34 (58.6%) patients of the 2nd group.

In all patients of the 1st group, the contractility of
the left ventricle (LV) was preserved, and in 6 (10.3%)
patients of the 2nd group, CHF was detected with a
slightly reduced EF. Class I CHF was diagnosed in 46
(76.0%) patients of the 1st group and in 32 (55.1%)
patients of the 2nd group, class 2A CHF — in 23

Iloka3aTesb 1-a rpynna / Group 1 2-a rpynna / Group 2

Indicator (n=60) (n=58) p
Bospacr, siet / Age, years 59.3+6.7 60.9 +5.6 >0.05
UMT, kr/m? | BMI, kg/m? 28.8+49 314+42 <0.05
JunutensHoctb UBC, et / Duration of CAD, years 4.2+0.5 39+0.6 >0.05
Crenokapaus Hanpspkenus / Effort angina, n (%):

®K 1/ class1 18 (30.0) 11 (19.0) >0.05
®K 11 / class 11 25 (41.6) 18 (31.0) >0.05
K III / class 111 17 (28.3) 29 (50.0) <0.05
Jle6I0T cTeHOKap/AUK B IOCTKOBU/JHOM MIEPUO/ie 10 (16.6) 11 (18.9) >0.05
Onset of angina pectoris in the post-COVID period

JnutenpHocTb AL et / Duration of AH, years 12.3£9.3 15.5+9.7 >0.05
KouTtposnupyemasi AI' / Controlled AH, n (%) 35(58.0) 28 (48.0) >0.05
HexonTposupyemas AT / Uncontrolled AH, n (%) 22 (36.6) 29 (60.3) <0.05
CAJl, MM pt. cT. / SBP, mm Hg 136.0 £ 6.6 149.5 +23.3 <0.05
JA/J, MM pt. cT. / DBP, mm Hg 84.1+8.0 89.7 £ 6.8 >0.05
YCC, ya./muH | HR, bpm 63.3+8.4 66.1 £10.9 >0.05
Kypenue / Smoking, n (%) 31 (51.6) 26 (44.0) >0.05
OTsaroweHnHas HacseacTBeHHOCTH 1o CC3, n (%) 28 (46.6) 21(36.2) >0.05
Hereditary taint with CVD, n (%)

Oxupenue / Obesity, n (%) 24 (40.0) 24 (48.2) >0.05

Mpumedyanue. UMT - ungekc Maccel Tesa; UBC - nmemudeckas 60s1e3Hb cepana; PK - yHKIMOHaNIbHBIN KJacc; AT - apTepuasibHas
runeprensus; CA/l - cuctosimyeckoe apTepuasbHoe JaBieHue; JJA/l — auacTonndeckoe aprepuaibHoe gasyaeHue; YCC - yucso cepieyHbIx

cokpatieHui; CC3 - cep/ie4HO-COCYAUCThIe 3a60J1eBaHUS.
Note.
blood pressure; HR - heart rate; CVD - cardiovascular diseases.

BMI - body mass index; CAD - coronary artery disease; AH - arterial hypertension; SBP - systolic blood pressure; DBP - diastolic
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HUSI TUAaTHOCTUPOBAHO BIIEPBBIE B ITOCTKOBUIHOM
repuojie y 10 (16.6 %) GOJIBHBIX 1-U TPYIIBI U Y 11
(18.9 %) 1y 2-11 TPYIIIIHI.

IIpu ananuse teueHusa MBC B IOCTKOBUIHOM
nepuoie 111 pyarnmonanbubld kaace (PK) creno-
Kap/Inu HaTIPsDKEeHUs TUarHOCTUPOBaH y 29 (50.0 %)
ManueHToB 2-# rpynnsl Uy 17 (28.3 %) marueHToB
1-# rpynsl (p < 0.05). Y deThlpex MalueHTOB B KaK-
oM rpymnne BepuUIMPOBAHA MHUKPOCOCYAUCTAS
CTEHOKaPAUSI.

Jlo 3aboneBanust COVID-19 nepenecniu MM 15
(25.0 %) 601BHBIX 1-1 rpynmbl u 17 (29.3 %) 60Jb-
HBIX 2-1 rpynnsl. Y 15 (25.0 %) O0JIBHBIX 1-U TPYIIITBI
HUMeJICS caxapHbIU quaber 2-To Tuma, y 6 (10.0 %) —
HapyllleHne ToJiepaHTHocTH K rioko3e (HTT).
Cpeziu 6OJIBHBIX 2-1 TPYIIIIBI CAXapHBIN AUA0ET IMe
MecTo y 14 (24.1 %) namuentos, HTT — y 5 (8.6 %).
Xpouuueckas: 6ose3Hb mouek (XBII) ObLia BBISAB-
JIeHa Y BeeX IMaIfueHToB obeux rpymi, mpu aTom XBIT
cTazuu 30 MMeJIa MECTO TOJIBKO Y OOJTBHBIX CO CPe/I-
HeTsxesbIM TedyenueM COVID-19 (6 gen. — 10.3 %);
XBII craguu 3a Obl1a BeIsiBJIEHA Y 19 (31.6 %) 60J1b-
HBIX C JerkuM teueHueM COVID-19 u y 16 (27.5 %)
co cpennetsikenbiM; XBIT craanu 2 — y 41 (68.2 %)
60J1bHOTO B 1-# rpynme u 'y 36 (62.0 %) Bo 2-i1. Xpo-
HUYeCcKas OOCTPYKTHBHAsA 0OJIE3HB JIETKUX U OPOH-
XHaJIbHAsI acTMa UMeJTH MecTo y 2 (3.3 %) 6OIbHBIX B
1-ti rpyne 1y 6 (10.3 %) — BO 2-i. ATEPOCKJIEpOTH-
YecKkoe IopakeHue OpaxuornedaybHbIX apTepui,
reMOJJUHAMUYECKH HE3HAYMMOE, BBISBJIEHO y 29
(48.3 %) 6071bHBIX 1-H TpyIIIBI U Y 34 (58.6 %) 60b-
HBIX 2-1 TPYTIIIHL.

V¥ Bcex OOJIBHBIX 1-H TpyHIbl ObLIa COXpaHeHa
COKpaTUTeJbHASA CIIOCOOHOCTH JIEBOTO IKEIYAOYKA
(JI2K), ay 6 (10.3 %) OOJIbHBIX 2-1 TPYIIIIHI BBISBIEHA
XCH c HeszHauutesibHO cHmkeHHOU ®B. XCH cra-
U 1 IUATHOCTHPOBAHA Y 46 (76.0 %) OOIBHBIX 1-T
rpynumsl 1y 32 (55.1 %) 6oybHBIX 2-1 rpymbsl, XCH
craauu 2A —y 23 (39 %) 60JBHBIX 1-H IPYNIIBI Uy 14
(23.3 %) 6ospHBIX 2-11 rpymnnbl; XCH craguu 26 —
TOJIBKO Y 2 (3.4 %) GOJIBHBIX 2-1 TPYIIIIHIL.

MenukameHTO3HY10 Tepanuio 1o nosoay UbC u AT’
rocjie IepeHeceHHON KOPOHAaBUPYCHOU MH(MEKIUU B
1-¥ rpymre noaydand 55 (91.6 %) marueHToB, BO 2-U
rpymne — 54 (93.1 %) nanuenra. B cocras Tepanuu BXo-
JIWTH JIe3aTPETaHTbhl, CTATHHBI, (3-aIpeHO0I0KATOPBI,
0JIOKATOPHI MEJJIEHHBIX KAJIbI[HEBhIX KaHAJIOB, NHTH-
OUTOPHI AHTMOTEH3WHIIPEBPAIIAIOIIETO (PepMeHTa,
capTaHbl, IPOJIOHTUPOBAHHbIE HUTPATHI B UHAVBH/LY-
JTbHBIX KOMOWHAIIHSIX U JIOBUPOBKAX.

VY 60J1bHBIX 06€UX TPyl He OOHAPYKEHO 3HAYHU-
MBIX Pa3JINYUH B 3HAUEHUAX OCHOBHBIX OMOXUMUYe-
CKUX ITOKazaTesiel — ob1ero xosecrepuHna (XC), XC
JIMIIONPOTEUI0B HU3KOM ttoTHocTH (JIITHII), Tpu-

(39%) patients of the 1st group and in 14 (23.3%)
patients of the 2nd group; class 2B CHF — only in 2
(3.4%) patients of the 2nd group.

In the 1st group, 55 (91.6%) patients received
drug therapy for CAD and AH in the post-COVID
period, in the 2nd group - 54 (93.1%) patients. Ther-
apy included antiplatelet agents, statins, [3-blockers,
slow-channel calcium blockers, angiotensin-convert-
ing enzyme inhibitors, sartans, long-acting nitrates
in individual combinations and dosages.

In patients of both groups, no significant differ-
ences were found in the values of the main biochem-
ical parameters — total cholesterol (CH), low-density
lipoprotein (LDL) cholesterol, triglycerides and basal
glycemia (Table 2). In the vast majority of patients,
the lipid spectrum did not reach the target values.

The plasma NT-proBNP concentration in patients
of both groups was beyond the reference values, but
the values of NT-proBNP in patients of the 2nd group
(510.6 + 56.7 mmol/1) significantly exceeded those in
patients of the 1st group (213.7 + 87.6 mmol/l),
P < 0.005. The levels of basal glycemia did not differ
significantly between the groups (6.0 + 1.8 mmol/l
and 6.2 + 1.9 mmol/l, respectively), the value of post-
prandial glycemia in patients of the 1st group
(7.0 + 1.9 mmol/1) was significantly lower than in
patients of the 2nd group (7.9 + 2.0 mmol/l). The
concentration of glycated hemoglobin in patients of
both groups was beyond the reference values, but did
not differ significantly. The plasma fibrinogen level
in patients of group 2 (5.1 + 0.8 g/1) was significantly
higher than in patients of group 1 (3.7 £ 0.8 g/1)
(p < 0.005) (see Table 2).

When analyzing the echocardiographic data,
there were no significant differences in most indica-
tors. However, the left ventricular ejection fraction
(Simpson’s method) in patients of the 1st group
(63.2 + 4.8%) was significantly higher than in
patients of the 2nd group (54.4 + 3.6%) (p < 0.05),
although its values in both groups were within the
reference range (Table 3).

During angiography, an analysis was made of the
frequency and severity of lesions of the coronary ves-
sels, primarily the main arteries. No lesions in coro-
nary arteries were found in 5 (8.3%) patients of the
1st group and in 4 (6.8%) patients of the 2nd group.
Hemodynamically significant lesions of the coronary
arteries (>70%) occurred in (63.3%) patients of the
1st group and in 44 (75.8%) patients of the 2nd
group. In patients of the 1st group, single-vessel cor-
onary artery disease was most common (16—26.6%),
two-vessel coronary artery disease occurred in 8
(13.3%) patients, and multivessel coronary artery
disease occurred in 6 (10.0%) patients. In the 2nd
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IJIMNEPUIOB U 0OazalbHOU TimKeMudn (Tabi. 2).
¥ nogasisioniero 60JIbIIMHCTBA TAIIMEHTOB TOKAa3a-
TeJI JIUMHUIHOTO CIEKTPA He JOCTUTATIU I[eJIEBBIX
3HAYEHUH.

Konnentpanuss NT-proBNP 1m1asmbl y 60JIBHBIX
0o0erx TPyII BBIXOJWIA 32 PAaMKH pedepeHCHBIX
3HAYEHWH, HO Tpu 3ToM 3HadyeHus NT-proBNP y
60JIbHBIX 2-1 TPymIH (510.6 + 56.7 MMOJIb/JI) 3Ha-
YHUMO IPEBBINIAIA TAKOBbIE Y OOJIBHBIX 1-U TPYIIIIHI
(213.7 £ 87.6 MMOJIB/ 1), p < 0.005. YPOBHH 6a3aib-
HOH TJIMKEMUM 3HAYUMO He Pa3jinvaiach B TPYIIIax
(6.0 £ 1.8 1 6.2 + 1.9 MMOJIb/JT COOTBETCTBEHHO),
1I0Ka3aTesJb IOCTHPAHAUAIBHON TIJIUKEMUH Y
60JbHBIX 1-H Tpymmbl (7.0 + 1.9 MMOJb/JI) OBLI
3HAUNMO HIDKE, YeM y OOJBHBIX 2-H TPYIIIIbI
(7.9 £ 2.0 Mmmosb/1). CojleprkaHEe TJIMKHPOBAHHOTO
reMorIo0uHa Yy 60JIBbHBIX 00X TPYIII BHIXOIIIIO 33
paMku pedepeHCHBIX 3HAUEHUH, HO JOCTOBEPHO He
OTJINYAJIOCh. YPOBEHb (UOPHHOTEHA IUIA3MBI Y
60IbHBIX 2-F rpynmsl (5.1 £ 0.8 1/71) OBUI 3HAYUMO
BBIIIIE, YeM Y OOJIBHBIX 1-U Tpymmsl (3.7 + 0.8 /1)
(p < 0.005) (cMm. Tab1. 2).

[Ipu aHa/IM3e AAHHBIX 3XOKAPAHOTrPadUIECcKOro
obciesoBaHUsA He OBLJIO BBISIBJIEHO JOCTOBEPHBIX
pasyM4Yui 10 OOJIBPIIMHCTBY IOKazaTesaed. OHaKo
dbpaknus BeIOpoca JIeBOTO KeTyouka o CUMIICOHY

group hemodynamically significant multivessel cor-
onary artery disease was found in 10 (17.2%) patients;
two-vessel coronary artery disease — in 10 (17.2%),
and single-vessel — in 16 (27.5%) patients (Table 4).

In patients of the 1st group, the lesions of the
main trunk of the left coronary artery were not
detected, while 4 (6.8%) patients of the 2nd group
had the lesions of the above mentioned localization.
Besides, in patients of the 1st group, compared with
patients of the 2nd group, the other main arteries
were less often affected (anterior interventricular,
diagonal, circumflex), although the significance of
the differences was determined only in relation to
the frequency of lesions of the right coronary artery
(RCA) (Table 5).

The frequency of in-stent restenosis after previ-
ous percutaneous coronary interventions (PCI) in
the post-COVID period did not differ significantly in
patients of both groups and amounted to 8 (47.0%)
in group 1 and 5 (35.7%) in group 2 (p > 0.005). All
these patients underwent reintervention.

DISCUSSION

The course of CAD in the post-COVID period has its
own characteristics in patients with mild to moderate
COVID-19 infection. CAD patients with a moderate

Ta6una 2. BruoxuMUyecKue I0Ka3aTeJ I KPOBH 06C/1eJ0BaHHBIX 60JIbHBIX
Table 2. Biochemical parameters of the blood of the examined patients

Iloka3aTesib 1-arpynna / Group1l 2-arpynna / Group 2
Parameter (n=60) (n=58)

061 uii xonectepuH, MMmosb/a | Total cholesterol, mmol/1 48=+1.6 47+13 >0.05
XC JITTHIL, mMouss/a | LDL cholesterol, mmol/I 28+1.2 2.7+09 >0.05
XC JIIBIIL, mmousib /a1 | HDL cholesterol, mmol/1 1.4+£04 1.30£0.3 >0.05
Tpurnunepubl, MmMosib/a | Triglycerides, mmol/1 20x14 2016 >0.05
KpeatunuH, Mmosb/ia | Creatinine, mmol/1 99.0 + 14.1 100.7 £ 28.0 >0.05
CK®, mn/mun/1.73 M? | GFR, ml/min/1.73 m? 65.4+10,1 59.8+16.3 >0.05
MoueBas kucaota, MMoJb/J | Uric acid, mmol/1 325.5+73,8 355.4+93.1 >0.05
BasasnbHas rimkeMus, Mmosib/ | Basal glycemia, mmol/1 6.0+1,8 6.2+1.9 >0.05
[locTnpaHauasbHast IVIMKEMUS], MMOJIb /J1 7.0£1,9 79+2.0 <0.005
Postprandial glycemia, mmol/1

[ukupoBaHHbIN reMoryio6uH / Glycated hemoglobin, % 6.6+1,5 7.2+20 >0.05
Kasnuii, Mmosib /a1 | Potassium, mmol/1 4.3+0,4 42+04 >0.05
CPB, mr/a | CRP, mg/1 9.5+6,2 9.5+5.1 >0.05
dubpuHoreH, r/xa | Fibrinogen, g/1 3.7£0,8 5.1 +0.8 <0.005
NT-proBNP, MmMosib/a1 | mmol/1 213.7+87,6 510.6 £ 56.7 <0.005
D-pumep, Mkr/a | D-dimer, pg/l 227.9+36,3 322.4 +86.3 >0.05
CO3, mm/4 | ESR, mm/h 10.1+9.3 14.1+£129 >0.05

[Ipumeuanwue. XCJIHII u JINBII - Xxo/1ecTepUH JUNONPOTEUAOB HU3KOH U BBICOKOH IJIOTHOCTH COOTBeTCTBeHHO; CK® - ckopocTh
kay6oukoBo ¢uabrpauuy; CPB - C-peaktuBHbId 6esiok; NT-proBNP - N-TepMuHanbHbIA ¢parMeHT NpeAlleCTBEHHUKA MO3TOBOI'O
HaTpuiypeTudeckoro nentuja; CO3 — ckopocTb oceZjlaHUA 3PUTPOLUTOB.

N o t e. LDL and HDL cholesterol - low- and high-density lipoprotein cholesterol, respectively; GFR - glomerular filtration rate; CRP -
C-reactive protein; NT-proBNP - N-terminal pro-B-type natriuretic peptide; ESR - erythrocyte sedimentation rate.
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y OOJIBHBIX 1-U rpymmsl (63.2 + 4.8 %) ObLIa 3HA-
YUMO BBIIIE, YeM Y OOJbHBIX 2-H TPYIIIbBI
(54.4 £ 3.6 %) (p < 0.05), XOTs ee 3BHAYEHUS B 00EUX
rpyImax ObUTH B IpeieiaX pepepeHCHBIX ToKa3aTe-
et (tabir. 3).

B mpormecce aHrHOrpaUIeCcKOro MCCIeT0BAHUS
ObLTT POBEJIEH aHAIU3 YacTOThl U BBIPAYKEHHOCTHU
MOpaskeHUsI KOPOHAPHBIX COCYZIOB, B IIEPBYIO OdYe-
penp MarucTpajbHBIX apTepuil. HemszmeHeHHbIe
KOpOHAapHbIE apTepuu OOHapykeH®Bl y 5 (8.3 %)
OOJIBHBIX 1-H TPyHIbl UV 4 (6.8 %) OONBHBIX 2-H
rpynnsl. [eMoIMHAMUYECKH 3HAYNMOE OPAKEHIE
KOPOHApHBIX aprepuil (>70 %) WMeEI0 MecTo ¥y
(63.3 %) 6OMBHBIX 1-H TPyIIBI U Y 44 (75.8 %) 60s1b-
HBIX 2-1 rpynnbl. Y GOJIBHBIX 1-5 TPYNITBI HANO0JIEe
YacTO BCTPEYAIOCH 1-COCYMCTOE MOPasKeHHe KOPO-
HapHBIX apTepuil (16—26.6 %), 2-cocyaucToe mnopa-
JKeHrue uMmesio mecto y 8 (13.3 %), MHOTOCOCYAH-
cToe — y 6 (10.0 %) nanueHToB. Bo 2-1 rpymme remo-
MUHAMUYECKA 3HAYMMOE MHOTOCOCYIUCTOE IIopa-
JKeHHee KOPOHAPHBIX apTepuil 6bUI0 y 10 (17.2 %)
MAIEeHTOB; 2-COCY/IUCTOE MOPasKeHe UMEJIOCh Y 10
(17.2 %) u 1-cocyaucroe — y 16 (27.5 %) maIueHToB
(Tabi. 4).

Y 60JIbHBIX 1-H TPYIIIBI HOPAKEHUS CTBOJIA JIEBOU
KOPOHApHOUM apTepuu BBISABJIEHO He OBLIO, B TO
BpeMs Kak ¥ 4 (6.8 %) GOJbHBIX 2-11 TPYIIBI HMe-
JIach TaHHAs JIOKAIM3ANKs TOpaKeHUsA. Y O0JIbHBIX
1-1i TPYIIIIBI II0 CPAaBHEHUIO ¢ OOJIBHBIMHU 2-H PYTIITBI
peke OpaXKayInCh U IPyTUE MAaTUCTPAJIbHbBIE apTe-

course of COVID-19 had a history of significantly higher
office SBP, a higher incidence of uncontrolled hyper-
tension, and a higher class of effort angina compared
with patients with a mild course of COVID-19.

In the post-COVID period, the concentration of NT-
proBNP, as an early marker of myocardial dysfunction,
in CAD patients group with the moderate course of
COVID-19 was significantly higher than in CAD
patients with the mild course of infection in the acute
phase, although the values of NT-proBNP in both
groups of patients went beyond the reference indices.

Hyperfibrinogenemia is the most common
marker of the acute COVID-19-associated coagulop-
athy, and has been found in patients hospitalized for
COVID-19 [13]. We found a significantly higher
plasma fibrinogen level which was beyond the refer-
ence range in CAD patients with moderate COVID-
19, compared with patients who had mild COVID-19,
but already in the post-COVID period.

When comparing echocardiographic parameters
in CAD patients who had moderate COVID-19 in the
acute period, a lower left ventricular ejection fraction
was found, which is consistent with their higher NT-
proBNP values.

In the post-COVID period, in CAD patients with
the moderate course of COVID-19 infection, the
hemodynamically significant lesions of the coronary
bed are more often detected, and the main vessels,
primarily the RCA, are affected more frequently.
However, there were no significant differences in the

Ta6smna 3. leMogrHaMU4YecKye MoKasaTe/ U 06c/1eJ0BaHHbIX 60JIbHbBIX

Table 3. Hemodynamic parameters of the examined patients

Iloka3aTe b 1-a rpynna / Group 1 2-g rpynna / Group 2
Parameter (n=60) (n=58)

AopTa, cM / Aorta, cm 3.3+0.4 3.4+0.3 >0.05
JI, cMm / LA, cm 3.8+0.3 39+0.4 >0.05
3CJIK, cm / PWLV, cm 1.1+£0.2 1.2+0.1 >0.05
MXII, cm / IVS, cm 1.2+0.2 1.3+1.1 >0.05
UMMJIXK, r/m | LVM], g/m:

MYKYMUHBI / men 133.2+31 136.5 +£34.3 >0.05
JKEeHILUHBI / women 117 + 26.8 119 £28.1 >0.05
YnapHbii 06beM, M1 / Stroke volume, ml 64 +4.7 63 +14.0 >0.05
Koneuno-cucrosnyeckuii pasmep, M 3.6x0.1 3201 >0.05
End-systolic dimension, cm

KoneuHo-uacTosnyeckuil pasmep, cM 53%0.1 50+0.1 >0.05
End-diastolic dimension, cm

®paknus Beiopoca / Ejection fraction, % 63.2+4.8 544 +3.6 <0.05
®paxkuus ykopoyenus / Fractional shortening, % 341x3.1 31926 >0.05
CAJIA, MM pr. cT. / PASP, mm Hg 243%6.1 27.0%7.0 >0.05

Ipumedyanue. JI-nesoe npeacepaue; 3C/IXK - 3aaHs5 cTeHka sieBoro xenyzaodka (JIXK); MXKIT - MexokenyjouKoBasi Ieperoposika;
HUMMJIK - napekc Mmaccel Muokapga JI2K; C/IJIA - cuctonnyeckoe fiaBJieHUe B JIETOYHOU apTepUM.

Note.
pulmonary artery systolic pressure.

LA - left atrium; PWLV - posterior wall of the left ventricle (LV); IVS - interventricular septum; LVMI - LV mass index; PASP -
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Ta6smmua 4. XapakTep nopaykeHUsl KOpOHAPHbIX apTEPH ¥ 06C/1eJ0BaHHBIX 6OJBHBIX, n (%)
Table 4. The nature of coronary artery lesions in the examined patients, n (%)

XapakTep nopaxxeHus

1-arpynna / Group1 2-arpynna / Group 2

Lesion nature (n=60) (n=58)

HensmeHeHHble KOpOHApPHbIE COCY/Ibl 5(8.3) 4 (6.8) >0.05
No lesions in coronary vessels

[TopakeHHe reMoiMHaMU4YeCKH He3sHauuMoe (<50%) 33 (55.0) 30 (51.0) >0.05
Hemodynamically insignificant stenoses (<50%)

[TorpaHnYHOE MopaXkeHWe KOPOHApHbIX apTepui (50-70%) 32 (53.0) 26 (44.8) >0.05
Intermediate coronary artery stenoses (50-70%)

leMoiMHAMHUYEeCKH 3HAYUMble CTEHO3bI

Hemodynamically significant stenoses:

1-cocynucroe nopaxkeHue / single-vessel disease 16 (26.6) 16 (27.5) >0.05
2-cocynucToe nopaxkeHue / two-vessel disease 8(13.3) 10 (17.2) >0.05
3-cocyauctoe nopaxeHue / three-vessel disease 8(13.3) 8(13.8) >0.05
MHOT'0COCYAUCTOE MopakeHue (>3 cocynoB) 6(10.0) 10 (17.2) >0.05

multivessel disease (>3 vessels)

Ta6una 5. Jlokannsanusa reMoJHHAMHUYeCKH 3HAaYMMbIX TOPAKEHUH KOPOHAPHBIX apTePUH y 06C/1eJ0BaHHBIX 601bHBIX
Table 5. Localization of hemodynamically significant lesions of the coronary arteries in the examined patients

ApTepusa 1-a rpynna / Group 1 2-a rpynna / Group 2

Artery (n=60) (n=58)

JleBasi kopoHapHas (cTBoJ) / Left coronary (main trunk) 0 4(6.8) <0.05
[lepeaHss mMexokenygoukoBas / Anterior interventricular 24 (40.0) 29 (50.0) >0.05
[uaronanbHas / Diagonal 10 (16.6) 15 (25.8) >0.05
Orubaromas / Circumflex 15 (25.0) 11 (18.9) >0.05
BeTBb Tynoro kpast / Obtuse marginal artery 8(13.3) 8(13.7) >0.05
[IpaBas xopoHapHas / Right coronary 18 (30.0) 25 (43.0) <0.05

puUU: IepeHsAA MEXIKEIy/I0UKOBasd, IUaroHaIbHasd,
orubaromas, X0oTs 3HAUYUMOCTb Pa3INduil Ompese-
JIMJIACH TOJIBKO B OTHOIIEHUH YACTOTHI MTOPAKEHUS
npaBoii kopoHapHoii aptepuu (ITKA) (tab. 5).

YacToTa pecTeHO30B II0CJIe paHee MTPOBEIeHHBIX
YPECKOKHBIX KOPOHAPHBIX BMelraTeabcTBax (YKB)
CO CTEHTUPOBAaHHUEM B ITIOCTKOBUIHOM IIEPHOJIE 3HA-
YUMO He Pa3jInJanach y OGOJIbHBIX 00euX TPYII U
cocraBuia 8 (47.0 %) B 1-i rpyniie u 5 (35.7 %) BO
2-1i (p > 0.005). Bcem 5TUM nanueHTaM BBITTOJTHEHbI
nosTopHble UKB.

OBCYXJIEHHNE

Teuenre UBC B MOCTKOBUHOM IIepHO/iE MMeEET
CBOM OCOOEHHOCTH Y TIAIIUEHTOB, II€PEHECIINX
COVID-19 7erkodl u CpefHEN CTeleHH TKECTH.
bonpubie UMBC co cpenHeTs:KeNbIM TedeHueM
COVID-19 B aHaMHe3€e UMeJIH 3HaunMO 00Jj1ee BhICO-
kue 3HaueHus1 opucHoro CAJl, GOJIBIIYI0 YACTOTY
HeKOHTpostmpyeMout Al', GoJsiee BRICOKHMH KJlace cTe-
HOKap/IWU HAIPsI’KEHUsI B CDAaBHEHUH C TTAI[HEHTaMU
¢ terkuM TeueHuem COVID-19.

frequency of in-stent restenosis in comparison with
the mild COVID-19 convalescents.

CONCLUSION

The data obtained indicate that CAD patients,
who have had moderate COVID-19 in the acute phase
of the infectious process, constitute a special risk
group for the subsequent more severe course of the
underlying disease. It is possible that the aggravation
of the course of CAD in a setting of previous corona-
virus infection is associated with the addition of
respiratory failure typical for this disease, fibrotic
changes in lung tissue with aggravation of cardiopul-
monary failure and coagulopathy.

CAD patients who had COVID-19 in the long-term
(post-COVID) period require special attention and
timely assessment of the cardiovascular system to pre-
vent cardiovascular complications, one of the predictors
of which is the severity of the disease in the acute phase.
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B 1mocTKOBUZHOM Ilepuojie  KOHIIEHTpAIUsd
NT-proBNP, kak paHHero mapkepa MHOKapAuasb-
HOoU mucdyHKIUU, B rpymnie 6oiapHbIX BC, nves-
mux cpeaHetsikesnoe teuenrne COVID-19, 6pL1a 3Ha-
9uMO BbIIIe, yeM Yy 60sbHBIX UBC ¢ jerkum Teue-
HHEM UHQDEKINU B OCTPOM IIEPHOJIE, XOTS 3HAUEHUS
NT-proBNP B 06enx rpymmax mammueHTOB BIXOAMIN
3a paMKH pedpepeHCHOTO HHTePBaJIa.

I'unepubprHOreHeMUs1  sSIBJIsAeTCA  HauboJee
JacTeiM MapkepoMm octpoit COVID-19-accorum-
POBaHHOH KOATyJIONATUH, OHA OOHAPYKEHA Y IMaIfy-
€HTOB, Trocrmutamu3upoBaHHbix ¢ COVID-19 [13].
Hamu BbIsABIIEH 3HAUMMO 60Jiee BBICOKHI YPOBEHB
(pubprHOTEeHA TIA3MbI, BBIXOJIAIIUN 32 paMKH pede-
peHcHOro nHTEpBasa, y 60mbHbIX BC, mepeHeciux
COVID-19 cpeHETSIKEIION CTENIEHH, 110 CPABHEHUIO
¢ OOJIbHBIMHU, TE€PEHECITUMHU 3a00JIeBaHUE JIETKOU
CTENEHU, HO y?>Ke B IOCTKOBUIHOM IEPHO/IE.

IIpu cpaBHeHUM IIOKa3arejiell 3XOKapAuoOrpa-
¢un y 6ospHBIX IBC, NTepeHecnx B OCTPOM IEepH-
one COVID-19 B cpenHetspkenoi popme, oOHaApPY-
’keHa Oostee HUBKasg Qpakiys BbIOpoca JIEBOTO
JKeJIyZI0UKa, YTO BIIOJTHE coTryiacyeTcs ¢ 6oJiee BBICO-
KUMU 3HaueHuAMU y HuX NT-proBNP.

V¥ 6ompuabix UBC, nepenecuiux COVID-19 cpen-
HEeTsDKEJIOW CTelleHW, B TIOCTKOBUHOM IIEPHUOIE
yaie BBIABJIAIOTCA TeMOJUHAMHYECKH 3HAUYNMBIE
MOpakeHUsI KOPOHAPHOTO PyCJIa U ¢ OOJIbIIEH YacTo-
TOH IOPAKAIOTCS MaruCTPAIbHBIE COCYZBI, B IEPBYIO
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ouepens — [TKA. OmHAKO IIpU 3TOM He OBbLIO BBISB-
JIEHO 3HAYHUMBIX Pa3JIMYU{ YaCTOThI PECTEHO30B
paHee UMIUTAHTUPOBAHHBIX CTEHTOB B CPAaBHEHUH C
pexoHBasiecrieHTaMu, nepenecrumu COVID-19 jrer-
KOH CTEIIEHU TAKECTH.

3AK/IOYEHUE

[TosryueHHBIE JJAHHBIE CBU/IETELCTBYIOT O TOM,
urto 6ospaBIE VIBC, epenecne COVID-19 cpenne-
TSPKEJIOW CTENEHH B OCTPOU CTaAuM WHQEKITUOH-
HOTO IIPOIIeCCa, COCTABJISIOT 0COOYIO TPYIIILYy pHCKa
MOCJIEAYIONIEro OoJiee TSKEJIOTO TEUYeHUs OCHOB-
HOrO 3a0oJieBaHUA. BO3MOXKHO, yTs)KeJIeHUe Tede-
aus IBC na doHe nepeHeceHHOU KOPOHABUPYCHOM
WHOEKITUH CBSA3aHO C IMPUCOETUHEHUEM THITUUYHBIX
JUUTsl BTOTO 3a00JIeBaHUs JIbIXaTeILHON HEJI0OCTaTOu-
HOCTH, GUOPO3HBIX NU3MEHEHUH B JIETOYHOU TKAHHU C
ycyryOJIeHHEM CepAeYHO-JIETOYHON HET0CTaTOYHO-
CTH ¥ KOAryJIOIaTuH.

IMTanuentsr ¢ UBC, mepeneciime COVID-19, B
OTHaJIeHHOM (IIOCTKOBUJIHOM) IIEpUOZie TPeOYIOT
0cOO0TO BHUMAHHMS M CBOEBPEMEHHOH OIIeHKHU
COCTOSIHUSA CEP/IEUHO-COCYIUCTON CUCTEMBI JIJIS IIPO-
QUWIAKTHKH CepAeYHO-COCYAUCTBIX OCTOKHEHUH,
O/THUM W3 IIPETUKTOPOB KOTOPBIX SBJISIETCSA CTEIIEHD
TSIPKECTH TedeHUs 3a001eBaHUs B OCTPOH dase.

KoH@IHUKT HHTEPECOB. ABTOPHI 3asBJISIOT 00
OTCYTCTBUHU KOH(JIMKTA UHTEPECOB.
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