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CEPJIEYHO-COCYJAUCTAS ITATOJIOI'UA Y HAIIMEHTOB
C COVID-19. YACTD 2 o.)

B. C. I'onviuxo, B. A. Cuesrcuuxuii, H. B. Mamueesckas
I'poonenckuii 2ocyoapcmeenubiii meouyurckuil yuugepcumem, I poono, berapyco

Benvuuuka COVID-19, svizéannas SARS-CoV-2, npedcmasasiem cobou geauuaiiutyio MeOuyuHcKyio npoonemy co-
epemennocmu. Hanuuue y nayuenma conymemayioweti cepoeuno-cocyoucmoti namonoeuu (CCII) npedpacnonrazaem
K MSACEIOMY meueHuto U opmuposanuto Heonazonpusmuuix ucxooog COVID-19. B nacmosiujee epemst u3gecmHo,
umo unpexyus SARS-CoV-2 npusooum, ¢ 00HOU cmMOpoubl, K 000CMPEHUI0 U 0eKOMNEHCAYUU YIce UMEIOWUXCA Y
nayuenma sabonesanuii cepoeuno-cocyoucmoii cucmemvl (CCC), ¢ Opyzoti cmoponwl, K B03HUKHOBEHUIO OCMPOU
CCII. Ionumanue so3zoeticmaus COVID-19 na CCC neobxo0umo 07151 OKa3anusi KOMNJIEKCHOU MeOUYUHCKOU HOMOWU
msHCcenob0abHbIM nayueHmam. B smom ob63ope mol cymmupyem ovicmpo mensrowuecs oannvie o CCIT, eeszannoil ¢
COVID-19.

Knruesvie cnosa: roponasupyc SARS-CoV-2, nopadicenue muoxapoa, namoinocusi cepoeuHo-cocyoucmou
cucmemoi.
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Muokapoum u Kapouomuonamusn

BupycHble HHPEKINN SIBISIFOTCS YaCTOW TPUIH-
HOM MHOKapuTa, 00BIYHO BJICKYT 32 COO0H 100po-
KayeCTBEHHOE KIMHHYECKOE TeueHHe MAHHOM ma-
tonorud. [Ipeamnonaraercs, 4To BUPYCHI BHI3BIBAIOT
BOCIIAJICHUE MHOKap/a Yepe3 MpsiIMble [IUTOTOKCH-
gyeckue dPPEKTHI WK Yepe3 UMMYHO-0IIOCPEI0OBaH-
HBbIC MEXaHNU3MBI [1].

PacnipocTpaneHHOCTh MUOKapIUTa CPEIH TallH-
entoB ¢ COVID-19 ToyHO He omuMcaHa, ¥ OTYACTH
MOTOMY, YTO B paHee OIMyOJMKOBAaHHBIX HCCIEI0-
BaHUSIX OTCYTCTBOBAJIHM KOHKPETHBIC TUATHOCTH-
YecKhue KPHUTEePUH Ui BepUPUKAIUN JAHarHO3a
[2]. B mpencTaBleHHBIX KIMHUYECKHX CILydasx
COVID-I03UTHBHBIX MAIIHEHTOB OTHCAHbI PE3Yihb-
TaThl, COTJIACYIOIINECS C AMATHO30M «KIMHUYECKH
nmosio3peBaeMblii Muokapaut» [3]. BupycHblit Mu-
OKapAWUT HEe ObUI OKOHYATEIbHONIQATBEPKACH I'H-
CTOJIOTHYECKHUM HCCIIEIOBAHAEM MHOKap/a C OIpe-
nenenneM reHoma SARS-CoV-2. Jloka3aTeiabCTBO
toro, uto COVID-19 MO%keT ObITH HOBOW TPUYHHOM
BUPYCHOTO MHOKapAHTa — MICHTU(PHUKAINS THCTO-
JIOTHYECKUX TNPHU3HAKOB aKTHBHOTO MHOKApAUTA,
onpeaenenue resoma SARS-CoV-2 B Tkanu cepa-
11a C OJJHOBPEMEHHBIM HCKITIOYeHHEM KO-HH(DEKIHH
M3BECTHBIX KapIUOTPOITHBIX BHPYCOB (HAMpHUMeED,
SHTEPOBUpYCa, IapBoBUpYyca u ap.) [1].

M3-3a OrpaHM4eHHOCTH KOJIMYECTBA MPOBOJIHU-
MbIX,/ ayTorcuii nanuentoB ¢ COVID-undexnueit
UMEIOTCSl JIMIIb €JUHUYHBIE JaHHBIE O THCTOJIO-
TAYECKOM HCCIIe0BaHNM MHOKapaa. [lo maHHBIM
WTATBIHCKAX KOJIJIET, MHOKApPAHUT TPH KOPOHABH-
PYCHOH WH(EKIHH XapakTepu3yeTcst JUMQOIH-
TapHOW WHQWIbTpaNKel, OTCYTCTBHEM HEKpo3a
KapaIuoOMHOLUTOB, ¢ omnpenenenueM SARS-CoV-2
B Makpo(arax, HO He caMUX KapAuoMuouuTax [4].
[lo manHBIM ayToricuii, BhIOMHEHHBIX Wichmann
Det al. y 12 manimenTtoB, ymepmux ot COVID-19 B
I'amOypre, numdorurapHbie HHPUIBTPATH 0€3 He-
KpO3a MUOLIUTOB OBbLIM OOHApY)KEHBI B TKAHU MHO-
KapJa TOJIBKO Y OHOTro manuenTa [5]. B ocTanbHbIX
ciayqasx reHoM SARS-CoV-2 BeIsiBIEH B MHOKape

y manueHToB! 0e3 MpPU3HAKOB HANIWYUs JTUM(OIIH-
TapHBIX HHPWIBTPATOB B TKaHIX cepaua [6]. Hago
OTMETHTbH, YTO TECTHPOBAHKE HA U3BECTHBIC Kap IH-
OTPOIHBIC:BUPYCHI HE TTPOBOIUIOCE.

Yao XH et al. npy rucTOIOrMYECKOM HCCIIEA0-
BaHWHU OIUCHIBAIOT MPHU3HAKK THUIEPTPODUU Kap-
JTUOMHUOITATOB, JeTeHEepaIllii U HEKPO3a CepAedHON
MBIIIIBL, a Takke WHOWIBTPAIMM TKAaHHW Cepala
Makpodaramu ¢ HeOONbIIUM KomdecTBoM CD4+
T-xneroxk. OpHako 5>JIEKTPOHHAs MHUKPOCKOIHS,
MMMYHOTUCTOXUMHYECKOE oKpamrBanue u [P ne
BbIsiBUIN SARS-CoV-2 B Muokapze [7].

JlaHHbIe, MTOTyYeHHBIE TPU SHIOMUOKAPIUAIb-
HOW OWOTICHH, WJUTIOCTPUPYIOT, YTO BBIACICHUE
SARS-CoV-2 B 00pasiax, B3SITbIX U3 BEPXHUX WIN
HWKHUX JIBIXaTENIbHBIX MYTEH, HEAOCTATOYHO JIJIS
JI0Ka3aTeNbCTBA TOTO, YTO MOBPEXKICHUE MUOKapAa
obut0 Be3BaHO SARS-CoV-2. Tak, y COVID-no-
3UTHBHBIX MAIIUEHTOB C BEPUPHUIIPOBAHHBIM JTHM-
(onMTaPHBIM MHOKApAUTOM TIPH MOJEKYIISIPHOM
ananm3e reHoM SARS-CoV-2 B TkaHsIX cepama He
onpenensuics [8]. DTOT ciydail mOATBEPKAAET, YTO
SARS-CoV-2 moxeT nmopaxaTh TKaHb cepiua 0e3
MIPOHUKHOBEHHS BUPYCa B MHOITUTHI.

Hapywenus pumma

Coueranue TsDKEIOH WHQEKIUU, PECIUpPaTOp-
HOM JUCQYHKIMHU, CElCcuca, MIOKa W/WIA OCTPOH
CH [9] — xopoumii cybcTpaT Al OBPEKACHUS MU-
OKap/ia ¥ BOSHHKHOBEHHS MOTEHIIHAILHO OMACHON
aputmun. OnHako He Toabko SARS-CoV-2 nndek-
IIHSI CTIOCOOCTBYET (hOPMHUPOBAHUIO APUTMHUHN, HO H
HApYIICHUS PUTMA U MPOBOJUMOCTH MOTYT IPEJI-
CTaBJIATh 3HAYUTEIBHYIO yrpo3y Il HMH(DHUIUPO-
BaHHBIX nanueHTos. Haubonee Tsoxero COVID-19
MIPOTEKAET y MOKUIIBIX U Y MAIIMEHTOB C KOMOPOHI-
Ho#t matomorueit (CJl, oxxupenune, AI' u ap.) [10].
Hannume comyTcTByrommx 3a0ojeBaHUN B code-
TaHUU C TOXKHWIBIM BO3PACTOM YBEINYMBACT PUCKU
pa3BuTUSl apuUTMUU. BCEeBO3MOKHBIC KOMOWHAIIMU
JICKAPCTBEHHBIX CPEJIICTB, UCIOIb3YyEMbIX IS Jie-
YeHUsI JAHHOW TPYIIIBI MAIUEHTOB, TOTEHIIHATHHO
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MoryT BiausATh Ha QT-untepBan. SARS-accouuupo-
BAaHHBIT MHUOKapAWT, BOCTIAJICHUEC W (GUOPO3 MOTYT
CITyKHUTb CyOCTpaToOM i HapymeHus putma [12].
Puck aputMuu MOXKET BO3pacTaTh C yBEJIHUCHHEM
CHCTEMHOT'0 BOCHAJIMTEIBHOTO OTBeTa. 110 qanHbIM
Du et al., pa3uble Buabl HApYIICHHUS] PUTMA U TIPO-
BoguMoOCTH peructpupoBanuck y 60% COVID-un-
(UIMPOBAHHBIX MAIIIEHTOB C JIETATHHBIM HCXOOM.
[Ipy 3TOM KENMyJOYKOBbIE TAXHAPUTMHUHM W SINUS
arrest ObITM YKa3aHbl B Ka4€CTBE MPUYMHBI CMEPTH
6onee uem B 10% cnyuaeB [13]. [IpuoOpereHHbIi
KITMHUYECKUH OTIBIT CBHJIETEIILCTBYET O TOM, UTO T'Hi-
MEPIUTOKUHEMHS (B YaCTHOCTHU TIOBBIIIEHHBIN ypO-
BeHb MJI-6) MOTIOTHUTEIHHO YBEINIUBACT ApUTMHU-
YeCKHI pUCK, TTIaBHBIM 00pa3oM 3a cyeT OJ0KaJbl
K*-xananor [14]. Kpome Toro, Oosbiioe Koyndye-
CTBO JICKAPCTBEHHBIX CPEJCTB, MIPUMEHSIEMBIX IS
nedenuss COVID-19 u ee ocnoxxHeHHid (aHTHOHO-
TUKH, TIpEnapathl Ui aHECTEe3WH, aHTHAPUTMHYe-
CKHe, TPOTHBOMAJISIPUITHBIE WIIH TIPOTHBOBUPYCHBIE
npenaparsl), 00JaatoT npoapuTMuuecKiuM 3ddek-
TOM. Ba)KHO OTMETUTD, UTO JOMIOJHUTENbHBIN PUCK
nposionranuu QT ¢ HEKOTOPBIMU MOTCHIIUAIEHBIMH
KOMOHMHAIIUSIMU 3TUX JIEKAPCTB MOXKET OBITh CKOpee
CHHEPreTHYECKUM, YeM TIPOCTO aJATUTHBHBIM, B OC-
HOBHOM OJarofapsi X yHUKaJIbHBIM MEXaHU3MaM
0J10Kabl MOHHBIX KaHaioB [15]. Hakower, 3Haun-
TEJIbHBIC AJICKTPOJUTHBIC HAPYIICHUS Yy HHOUIH-
POBaHHBIX MAlUCHTOB IIOBBIIIAIOT APUTMHUYCCKUI
puck. [IpoTuBomainspuitHple npemnapaTsl XJIOPOXUH
U THUAPOKCUXJIOpPOXHWH [16], mcmomp3zyembie "off
label", ms neuenus COVID-19 saBisitoTCss MHOTO-
KaHAJILHBIMU OJIOKATOPaMU C OCOOBIM JICHCTBHEM
Ha K'-kaHamel 1 MOTYT BBI3BIBaTH 3HAYUTEIHHOE
npononrupoanne QT B koHueHTpanusx, Ahhex-
TuBHBIX TPOoTHB SARS-CoV-2, ocobeHnHo B coueTa-
HUU C APYTUMU NIPOTUBOBUPYCHBIMH TIperiapaTaMm
(TakMMHM KaK JIOTMHABUP/PUTOHABHUD ) MM aHTHONO-
TUKamMu (MakpoiugaMu u GropxuHosoHamu) [17].
Kpome Toro, perpocnekTuBHOE HCCIEIOBAaHUE IO
oueHKe 3((EKTUBHOCTH THAPOKCUXIOPOXHUHA MPU
nedeHnn COVID-19 He BBISIBUIIO HUKAaKHUX TpEH-
My1iecTB. Mcnonb3oBaHUE AIPOTUBOMATISIPUIMHBIX
MIperapaToB He MOBJIHSIIO. HAa TEYCHHE OCTPOTO pe-
CITUPATOPHOTO JMCTPEcC-CHHIpOMa Y TalMeHTOB
¢ SARS-CoV-2 u He CHH3MIIO YHUCIIO JIeTalIbHBIX
nucxonoB [18].</HoBeli TpOoTHBOBUPYCHBIN MNpena-
par ¢asunupaBup mposioHTHpyeT uHTepBan QT
[19]. Ucnomb30BaHUE HECKONbKUX MPEMapaToB B
KOMOWHAIINH JQIKHO OCYIIECTBIATHCSA C OCTOPOXK-
HOCTBIO, TIOCKOJIBKY 3TO MOXET YBEIHYHUTh PHUCK
niposioHrammi QT U BO3HUKHOBEHMS TaXHAPUTMUU
tuna Torsades de Pointes, B ocHOBHOM uepe3 dap-
MaKOJIOTHYecKyro Onokany K -xaHamos.

Cepoeunas HedocmamouHoOCmy

Kax mpaBuno, xmmanka CH y mamumeHToB C
COVID-19 BO3HUKAET B yCIOBUSAX OCTPOro MH(DEK-
[IMOHHOTO Tpollecca Ha (JOHE paHee W3BECTHOIO
3aboneBanus cepamna (UBC, Al') wmu octporo mo-
BpexaeHusT Muokapaa (MM, crpeccoBoil Kapawo-
MHOTIATHH, MHOKapIuTa). FIMEIOTCSl OTpaHUYCHHBIE
JlaHHbIC O Xapaktepe nporpeccuposanust CH y mna-
uueHToB ¢ SARS-CoV-2. Ilo nanueiM Q. Ruan et
al., u3 68 ymepiux nauuenros ¢ COVID-19 5 (7%)

MAI[MEHTOB MUMEIM OCTPOe TOBPEXKIEHNE MHOKap-
nma ¢ xmHukoit octpoir CH u 22 (32%) — octpoe
MOBPEXK/IEHNE MHOKap/aa Ha (OHE MPOTrpeccupoBa-
Hus xpouundeckoit CH [10]. Cepaeuno-cocyauctoie
3a00JIeBaHUS — YacTass KOMOPOU/IHAS MATOJIOTHUS Y
TOCIUTANM3UPOBAaHHBIX manueHtoB ¢ COVID-19
[10]. Yame nabmomaercs AeKOMITEHCAIMS XPOHU-
geckoii CH B ycnoBmax COVID-19 [20]. 1o man-
HeiM Y. Szekely et al., B BbIOOpPKE NMAIMEHTOB C
nonreepxkacHHON SARS-CoV-2-undekiueit 32%
UMENM HOPMaJIbHYIO »XoKapauorpammy (DXO-
KI') B nebrore 3aboneBanus. [Ipu ynpTpasByxo-
BOM HCCJIEIOBAaHUH PETUCTPUPOBAIACH JIHIIATATINS
n auchynkus npasoro xenynouka (IRK) (y 39%
MAIEeHTOB), JAWAcTONIMYecKas AUCOYHKIHUS JIe-
Boro skemynouka (JDK) (16%).u cuctommueckas
muchynkmus JOK (10%). Tlpu aunamudeckom Ha-
OJIrOJIeHUH yXyAIICHHE TIOKA3aTel el MPOU3O0IILIIO0 Y
20% mnamuenTtos. Hanbonee yacto hukcuposasocs
cHkenne cuctonmdeckodl pynkmmn JDK (12%), y
5% wHaOmo1anoch CHUKEHUE KaK CHCTOJIMYECKOH,
Tak U auactonniyeckoil Gpynkumm JIK. Heobxomu-
MO OTMETHUTh, ATO cUCTOonmdeckas QyHkuus JDK
y TAIMEeHTOB C. OoJiee THKENbIM TedeHneM SARS-
CoV-2 1 noBBIIEHHBIM YPOBHEM Tn He OTaMYaNach
oT TakoBoi y COVID-MO3UTHBHBIX MAIUEHTOB CO
CTAaOMIBHBIM KJIMHUYECKUM cocTosiHueM. Y 20%
TOCIUTATU3UPOBAHHBIX MAIUEHTOB PErucTpPUpOBa-
much npusHakw auiatanuu [DK, cBsizanHbIe ¢ mo-
BBIIIEHHBIM JaBJICHUEM B JIETOYHOM apTepun [21].

Ilomenyuanvnovie omoanennvle 0C10HCHEHUSA
unghexyuu, svizeannoii SARS CoV-2

[ToTennuanbaple  OTHAJNICHHBIC  OCIIOKHCHHUS
COVID-19 y BBI3IOPOBEBIINX MAIMEHTOB EIIIEC PAHO
orieHnuBaTh. OJHAKO HEKOTOPHIC BAXKHBIC ACTICKTHI,
MOJTyYEHHBIE U3 OITbITA JICYSHUS] © MOHUTOPHHTA Pe-
kouBajyiecrieHToB SARS, Be3BanHoro SARS-CoV,
KOTOpBIH mMeeT MHOTO obOmmero ¢ SARS-CoV-2,
TIOJDKHBI OBITH YITEHBI. B muTeparype uMeroTcs co-
001IIeHu s, 9YTO B TeUeHUE 12-JIeTHEro mepuoja Ha-
omonenus y 68% mnaruenTos, nepeHecmux SARS,
COXPAHSJIUCh HAPYIICHUS] METa00IM3Ma JIUITHIOB, Y
40% w3 Hux 6buta auarnoctuposana CCII, y 60%
MMENI0 MECTO HapyIIeHHe MeTaboIHn3Ma TIFOKO3BI
[22]. IlomoOHBIe HAOMIOMEHUS OTMEUCHBI TAKXKE y
MAIMEHTOB, BBI3JOPOBEBIINX OT JPYTUX TKEIBIX
pecriupaTopHbix UHekuui [23]. YuureiBas npen-
CTaBJICHHBIC JaHHBIC, THIATEIBHOE JUCIAHCEPHOE
HabOmonenne pekonBanectieHToB COVID-19 He-
00X0MMO Kak /ISl TMOHMMAaHWSA OTIAJIEHHBIX I10-
CJICICTBHH TEPEHECEHHOTO 3a00JICBAHUS, TAK W JIJIS
npodunakTuku Bo3HUKHOBeHUs1 y HUX CCII.

IIpobnemnuie sonpocwl, mpedyroujue
oanvHeluiezo 00CyHcoeHusa u peutenus

JledeOHbIe yupeKaeHNS, OKa3bIBAIOIINE TOMOIIIH
namuenTaM ¢ COVID-19, 10JpkHBI OBITH TOTOBBI K
paboTe ¢ malMeHTaMu, KOTOPbIe HYXKIAITCS B He-
OTJIOKHOW KapAMOJIOTUYESCKOM MTOMOIIIH.

Heo0xoanmo pa3paboTaTh MPOTOKOJBI JUIsl ObI-
CTpOil JMAarHOCTUKH, COPTHUPOBKH, HW3OJALUU U
neyenusst COVID-19 y manueHToB ¢ cepaeuHO-Co-
CYIMCTBIMH OCJIO)KHCHHSAMU. BBICTpOE BEHISBICHUE
W TpaBUiIbHAs TaKTHKA B OTHOIICHUM TaKUX Ia-
[UCHTOB MUMEIOT pEIIarollee 3HAYCHUE HE TOJIBKO
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s obecriedeHusT 3PGEKTHBHOTO HCIIOIH30BAHUS
pECypCcoOB 3JIpaBOOXPAHCHUS, HO TAKXKE M JUIsl CBE-
JCHUA K MUHUMYMY KOHTAKTOB C JIMIaMH, OCYIICCT-
BJIAIOIIUMMH YXOJ 3a HUMMU.

BaxxHo HE 1OMyCTUTh HEOOOCHOBAHHBIX 3aJIep-
JKEK B OKa3aHUHM HEOTJIOKHOW KapHOJIOTHUECKON
MOMOIIM TAKUM MaIlMEHTaM.

3axniwouenue

HakormeHHblii KIMHUYECKUI OINBIT JICUECHMS
COVID-19 yxa3eiBaet Ha nopaxxenne CCC npu uH-
¢unmpoBanun SARS-CoV-2. Octpoe moBpexze-
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CARDIOVASCULAR DISEASE IN COVID-19 PATIENTS. PART 2.
V. S. Holyshko, V. A. Snezhitskiy, N. V. Matsiyeuskaya
Grodno State Medical University, Grodno, Belarus

The COVID-19 pandemic caused by SARS-CoV-2 is the greatest medical problem of our time. The presence of
concomitant cardiovascular pathology (CVD) in a patient predisposes to a severe course and the formation of adverse
outcomes of COVID-19. It is currently known that SARS-CoV-2 infection leads, on the one hand, to exacerbation and
decompensation of the patient's CVD, and, on the other hand, it is the origin of acute CVD. Understanding the impact
of COVID-19 on the cardiovascular system is essential to provide comprehensive care for critically ill patients. In this
review, we summarize the rapidly changing data on cardiovascular damage associated with COVID-19.
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