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Fny6okoyBaxkaemble konneru!

HecmoTps Ha CnoxHyt o6CTaHOBKY, CJlO-
XMBLUYIOCS B MMPE B CBA3M C NaHOEMUEN, He
npekpawaeTcs COTPYOHMYECTBO MeXOy Bpa-
yamMu pasHbix cTpaH. B uone nopn armpgown
EBponenckoro cotsa MeguuuHCKMX creuma-
nuctoB (UEMS) coctosinca mexayHapoaHbin
BeOuHap Ha Temy “AunarHocTuka v PeHTreHaH-
LOBacKyfnsipHOe JiedeHue cepaeyHo-cocyaun-
CTbiXx 3aboneBaHun y 60sbHbIX COVID-19”.
B Hem npuHanu yyactue Beaywime cneuma-
nmcTtel LleHTpa MHTepBEHUWMOHHOW Kapamo-
aHrnonorum Oraoy BO TMMepBbii MITMY
nm. .M. CeyeHoBa — ocHOBaTEJIb 1 MOYETHbIN
anpekTop UeHTpa, akagemuk PAH .1 Noce-
NIMaHn n HelHewHUN aupektop HIIL, gokTop
men. Hayk npodeccop C.M. CeMnTko n nx nat-
BUINCkmne kosern n3 KnmHm4eckoro yHmBep-
cutetckoro rocnutana wum. [layna Ctpa-
OVHbLLA — BblAAOLWMACS Kapamonaor, pyKOBO-
ouTtens JlaTBUMCKOro Kapamoaormyeckoro
LeHTpa, BuUe-Npe3naeHT akagemMum Hayk
Nateun A. Spranc v pykoBOAUTESb OTAENEHUS
WHTEHCMBHOW Tepanuu aTtoro uenTtpa C. PaTto-
6unbckas.

He cekperT, 4TO B cTpaHax, Hanbonee cunb-
HO 3aTpPOHYTbIX 3ANUAEMUEN, OCTPO BCTana
npobnema nevyeHns “ob6bl4HbIX” OONbHbIX, HE
3apaxeHHbix Bupycom SARS-CoV-2. BblHyX-
OEeHHoe nepenpodunmMpoBaHne nan 3akpbiTnue
KJIMHUK, HEOOXOOMMOCTb BPOCUTL BCE CWUJSIbI
Ha 60pbOy C HOBOW MHEKLMEN, NOBbILLIEHHAS
OMacHOCTb 3apa)keHmns B 60SIbHMLAX — BCE 3TU

obcToaTenbCcTBa NPUBENN K TOMY, YTO 3a4a-
CTYIO MauMeHTbl C XpOoHUYecknmm 3abonesa-
HUAMMK, B TOM 4Yucne ¢ 3aboneBaHnsaMn cepa-
La M cocynoB, HE MOIN MNOJIyYUTb CBOEBpEe-
MEHHYIO MeOMLNHCKYIO nomMoLllb. Mexay Tem
cepaeyvyHo-cocyancTble 3aboneBaHus, C ofa-
HOW CTOPOHbI, ocTatoTca youiiuen Ne1 B mupe,
a, C ApYrow CTOPOHbI, NALUMEHTbI, cTpaaaloLwme
VMUK, BXOOAT B TPynny MOBbILEHHOro pucka
no COVID-19. CnepoBaTtefibHO, MWUPUTbLCS
CO CNTOXMBLUMMCSI MOJSIOXKEHNEM AEN HENb3S.
Jliogn ponXHbl ObITb YBEPEHLI, YTO B Clly4ae
HEOOXOAMMOCTI UM NMOMOTIYT Aaxe B TAXENbIX
aNnaoeMnOoIOrM4eCKNXYCTOBUAX: MPOKOHCY b-
TUpYIOT, obcnenyloT, OanyT pekomeHgauum
Mo TepaneBTUYECKOMY JiedeHuto, nposenyT
3HO0BACKYNAPHOE WUAN XUpPyprumyeckoe BMme-
waTtenbCcTBO. PasymeeTcs, npu cobnwogeHnm
BCEX Mep NpPeaoCTOPOXHOCTU, MPU3BAHHbIX
3alWUTUTL N BONBHOrO, 1 Bpaya.

O6cyxaeHUo 3Tow TeMbl U Oblfl MOCBALLEH
BebuHap. OH npuBnek 60/blIOE BHUMaHME
crneuvanncToB, O/ y4acTus B HEM 3apEerncT-
pupoBanocb 6onee 100 yenosek. OXMBNEH-
Has OUCKYCCuUsl, COMPOBOXAAaBLUAA Ooknanbl,
SICHO Nokasana: NogobHoe Ha4YnHaHMe o4veHb
Mone3Ho 1 ero cnenyeTt BCAYECKU pa3BMBaTh.

Pepakuyma “MexayHapoOoHOro >XypHana
VHTEPBEHLMOHHOW KapaMmoaHrnonornmn” co4vna
HeobXoAMMbIM MO3HAKOMUTb CBOUX 4UTa-
Tenenm c goknagamm, nNpencTaBfiEHHbIMU Ha
BebunHape.
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Dear Colleagues!

Despite the challenging situation in the world
connected with COVID-19 pandemic, the med-
ical professionals from different countries keep
on their collaboration. An International Webinar
“Diagnosis and endovascular management of
cardiovascular diseases in patients with
COVID-19” took place in July 2020 under the
auspices of the European Union of Medical
Specialists (UEMS). The program of the Webinar
included the presentations by the leading spe-
cialists from the Center of Interventional
Cardioangiology of the First Moscow medical
university — the founder and the Honorary
Director of the Center, Academician David
losseliani and the actual Director, Professor
Serguey Semitko, as well as by their Latvian col-
leagues from Paul Stradins Clinical University
hospital — the outstanding cardiologist, Head
of the Latvian Centre of Cardiology, Vice-
President of the Latvian Academy of Sciences
Andrejs Erglis and the Head of the Intensive
Care Unit of this Centre Dr. Svetlana Ratobilska.

Itis a known fact, that the countries most af-
fected by the pandemics are facing a thrilling
problem of the management of “common” pa-
tients not infected by SARS-CoV-2. Enforced
reorientation or closure of the hospitals, the
necessity to throw everything at the fight against

the new infection, increased danger of con-
tamination in the hospitals — due to all these
factors the chronic patients, including those
with cardiovascular diseases often cannot get
timely medical assistance. Meanwhile cardio-
vascular diseases remain the world Killer Ne1,
and, on the other hand, the patients with such
diseases are at higher risk of developing
COVID-19. Hence, such situation is unaccepta-
ble. The patients must be sure that necessary
medical care - consultations, examinations,
recommendations for pharmacological treat-
ment, endovascular or surgical intervention —
is available even in difficult epidemiological situ-
ation. Obviously, all of this should be performed
with the respect of all measures aimed at the
protection of the patient and the medical staff.

The discussion of these subjects was in the
focus of the Webinar. It has attracted much at-
tention of the specialists, and over 100 partici-
pants had been registered. An animated dis-
cussion of the presentation has demonstrated
that such undertaking is very useful and should
be developed by any available means.

The Editorial Board of the “International
Journal of Interventional Cardioangiology”
thought it necessary to initiate their readers into
the presentations made during the Webinar.
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Yro Takoe COVID-19?

A.T. Nocennarun

Kadeapa nHTepBEHLUMOHHOMV KapanmoaHrnoaoruy VIHCTutyra npogeccrmoHaibHOro obpa3oBaHus
v HIL nHTepBeHUnoHHOoV kapamnoaHruosorim GrAOY BO lMNepsoiii MITMY nmern U.M. CeyeHoBa
MuH3apaBa Poccum (CedeHoBckuii YHnBepcutet), MockBa, Poccusi

B 2020 r. 4esioBe4eCTBO CTOJIKHYJ/I0Chb C OrPOMHOV rpobsieMori — HOBOU KOPOHaBUPYCHOV nHpekumeri SARS-
CoV-2. B ycnoBusix naHAemMum OCHOBHbIE CUJIbl MEANLIMHCKOro coobLiectBa 6polueHbl Ha 60pbby ¢ 60s1e3-
HbIO, BbI3bIBAEMOVI BUPYCOM, U €€ OCJIOXHEHUSIMU. [1py 3TOM JII0AM, HYXXAAIOLUNECS B MEANLIMHCKOM MOMOLLM
B CBSI3U C ApYrumy 3ab0sieBaHUsIMM, 4acTO HE MOryT r0oJly4UTb €e CBOEBPEMEHHO U B [JO/KHOM OObEME.
B noknage paccmatrpuBaroTCs OCHOBHbIE acrekThbl npobiemsl, cesidaHHori ¢ COVID-19, n natotcs pekomeHaa-
LMY 110 OMNpeneeHuno NPUoPUTETHOCTU JIEHEHUSI CEPAEYHO-COCYANCTbIX 3a00/1€BaHUIA.

KnoyeBbie cnoBa: kopoHaBvpycHasi nHoekums, COVID-19, SARS-CoV-2, TpoM60aMb0IM4ECKNE OCIIOX-
HEHWsl, CepaeYHO-CoCyAnNCTas Xupypruvs, MPUOPUTETHOCTb JIEHEHUS

What is COVID-19?

D.G. losseliani

Department of Interventional Cardioangiology, Institute of Professional Education,

and Research and Practical Centre of Interventional Cardioangiology, Federal State Autonomous
Educational Institution of Higher Education, I.M. Sechenov First Moscow State Medical University
of the Ministry of Health of the Russian Federation, Moscow, Russia

In 2020 the humankind faced a huge problem — the new coronavirus infection SARS-CoV-2. In the settings of
pandemic the main body of the medical community are being thrown into the fight against the virus-caused
disease and its complications. Herewith the patients who need medical care for other conditions often cannot
receive it in due time and volume. The author highlights the main aspects of the problem related to COVID-19
and suggests the guidelines for the determination of the priority of treatment of cardiovascular diseases.

Keywords: coronavirus infection, COVID-19, SARS-CoV-2, thromboembolic complications, cardiovascular

surgery, priority of treatment

B Tekywem rogy CUCTEMbI 3a4paBOOXpaHe-
HMSA BO BCEX CTpaHax Mypa CTOSIKHYINCb C HO-
BbIM BbI3OBOM — KOPOHABMPYCHOMN UHDEKLNEN,
nony4meLien HaseaHne COVID-19. K cepeaunHe
mioHa 2020 r. B MMpPE HaCYUTbIBANIOCb OKOJI0
8 000 000 yenoBek C NONOXUTENBHBLIM PE3YIlb-
TaTOM TecTa Ha HOBYIO MH(EKLMIO, a XepTBamm
ee ctanun 6onee 535 000 yenosek (1). B nepwu-
o4 NMaHAEMUN BaXXHENLIYO pPOSib UrpaeT cno-
COBOHOCTb MUPOBOro COOOLLECTBA COXPaHUTb
[eecnoCcobHOCTb CUCTEM 34PABOOXPAHEHUS.
B yacTHOCTHK, onsa peweHns aTon 3aga4dn Obina
npuHATa CTpaTerns OTCPOYKM MIAAHOBLIX MPO-
uenyp. BbickasbiBancs psg coobpaxeHui

OTHOCUTENbHO TOro, CTOUT NN OTKIaAbiBaTb
BMELLATENIbCTBA HAa COCYyAax W Kakue Mepbl
MpPeaoCTOPOXHOCTY CreayeT NpuMHMMaTb Npu
nevyeHun 6onbHbIX ¢ COVID-19.

Mpexne Bcero, NoO3BOJIbTE CKa3aTb Hec-
Kosibko cnoB 0 COVID-19: 4To 9TO Takoe n 4To
Mbl JOJIKHbI AleNaTb, CTONIKHYBLUMCH C HAM.

COVID-19 - aT10 3aboneBaHne, BO3HMKAIO-
uiee BCneacTeme VMHPUUUPOBAHUS BUPYCOM
SARS-CoV-2, BnepBble uaeHTUGMLUMpPOBaAHHOE
B ropoge YxaHb B KNTANCKOWM NPOBUHLMK XybBen
B nekadbpe 2019 r. PaHee COVID-19 HasbiBanun
“HOBbIM KOPOHABUPYCHbIM PECNMPATOPHbIM
3aboneBaHnem-2019”, a B deBpane 2020 r.
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BcemupHaa opraHu3auns 34paBOOXPaAHEHUS
npuceouna emy HOBOE OduUMaNbHOE Ha3Ba-
Hmne COVID-19.

Bupyc SARS-CoV-2 npuHaanexuT K ceMen-
CTBY TakK Ha3blBa€MbIX KOPOHABMPYCOB, B KOTO-
poe BXOOAT TakKe BUPYChbl, Bbi3blBAOLLME 0ObIY-
HYIO MPOCTYAY, a TakXkXe BUPYCbl, NPOBOLUPYIO-
wme pasputue 6onee cepbesHbiX UHOEKLUUN,
Taknx Kak TSHKENblIA OCTPbIM pecnmMpaToOpHbIN
cuHgpoMm (SARS), Bcnbllky koToporo B 2002 r.
Bbi3Ban BMpyc SARS-CoV, 1 6nNMKHEBOCTOUHbI
pecnupaTtopHbIi CUHOPOM, BbI3BAHHbIA BUPY-
com MERS-CoV B 2012 1., nogo6GHO APYrnMm Ko-
poHasupycam, Bupyc SARS-CoV-2 Bbi3bIBaET,
npexae BCero, MH@EeKuMmM pecnupaTopHbIX
nyten, a cteneHb Tsxxectn COVID-19 moxeTt
BapbMpoOBaTb OT JIEFKOWM 40 NneTasibHOW.

NMepepaua

MonaratoT, yto BUpYyCc SARS-CoV-2 pacnpo-
CTpaHSeTCs OT YesioBEKA K YENOBEKY MYyTEM:

+ KanenbHOW nepegayn (4epesd KpyrHbie
Kanjam, NPOM3BOAMMbIE YETOBEKOM MNP KaLlie,
YUXAHUN U Pa3roBope);

* KOPO30JIbHOM nepenaydun (4epes Menbyam-
Lime Kanenbkm, Hacbllwawwme Bo3ayx B noMe-
LWEHUN, rAe KTO-TO KaLWIseT, YuxaeT, MoeT uim
pasroBapmBaerT);

* KOHTaKTHOW nepenaymn (Npm npuKocHoBe-
HUW K 3apaeHHOM NOBEPXHOCTK, a 3aTEM KO PTY,
K HOCY WU K rnasam);

* NPAMON nepegayun (Npu nouenysx, pyko-
noxartumax u T.4,.).

dakTopbl pucka

YyeHble NpoaoskaT ndydaTb GakTopbl pu-
cka 3apaxeHus COVID-19, ogHako yxe nveio-
Mecsa QnaHHble, MOJIyYeHHble B KUTAMCKOM
LleHTpe no KOHTpOsO 1 NpeaoTBpaLLeHNiO 3a-
6oneBaHuin (LUKM3), cBMOETENBLCTBYIOT O TOM,
4YTO BEPOSATHOCTb NIETAJIBHOIO UCX04a OT STOW
60ne3HN BbIWE Yy MOXUAbIX NIOOEN U NIOOEN,
CTpagaloLlux XpoHUYecknmm 3aboneBaHUSaMU
(6bonesHn cepaua, obixaTebHbIX NyTEN, B TOM
yucne acTMa M XpoHudeckass 0OCTPYKTMBHas
60ne3Hb NIerkmx, caxapHoiii gnaber). MmetoTcs
CBeOEeHUsI O TOM, YHTO KYPWIbLUVKK U JNOoauv
C KPOBbIO rpynnbl A Takxke 6051ee BOCNPUUMYM-
Bbl K 3apaxeHuto Bupycom SARS-CoV-2. EcTb
OCHOBaHUs npegrnonaraTb, YTO PUCK Pa3BUTUS
TAXENbIX PEeCnUPaTOPHbLIX OCJIOXHEHUI Npw
HOBOW KOpPOHaBUpPYCHOM nHdekuum (COVID-19)
BblLLE Y NOSIb30BaTENEN 3IEKTPOHHbIX CUrApPET.

B HacToswee Bpems LIKIM3 BkitovaeT B rpyn-
ny pucka MOBbILWEHHOW TSXXecTn 3aboneBaHus
N1y, B Bo3pacTte 65 net u ctaplle, obutatenen

OOMOB MNpEecTapenbiX U MNpoUYuX YyUYPEXOAEeHUN
JOJSIFOBPEMEHHOIO yx04a, a Takxke ogaen co
CHMXKEHHBIM VIMMYHUTETOM, B TOM 4YuMCne Npo-
XOASLMX NledeHne OT OHKOJormyeckmx 3abo-
neBaHui. Takxke pPUCK TAXENoro tevyeHus 60-
nesHu otmevaetca y BUY-mHouUmMpoBaHHbIX.

CuMnTOoMBI

K Hanbonee 4yactbim cumntomam COVID-19
OTHOCSITCA CYXOW Kallesnb, NOBbILIEHHAsA TeM-
nepatypa v oabillka. CyMTaeTcsl, 4TO CUMMTO-
Mbl MOTYT NPOSIBAATLCSA B MHTepBase oT 2 A0
14 pHel nocrsie KOHTakTa, XOTa coobuiaeTcs
006 oTaesnbHbIX crnydasax, Koraa 3TOoT MHTepBas
Obin ponblwe. Mpu NOABNEHUM CUMMTOMOB
crneoyeT ocTaBaTbCs AoMa AJis NpeaoTBpalle-
HUSI BO3MOXHOCTU nepenayn 60nesHn apyrum
noaam. HoweHme mackm noMoXxeT npenoT-
BpaTUTb pacrnpocTpaHeHne nHoekumn. B no-
CnegHnX NCcrnenoBaHmax coobLanocb O TOM,
4TO paHHUM npuaHakomMm COVID-19 moxeT ObiTb
notepst OOOHAHUS U BKYCOBbIX OLLYLLLEHWUA.
LIKM3 pobaBnaeT B crincok eLle 6 HOBbIX CUM-
nTtomoB COVID-19: 03HO0, NpuCTyNbl OPOXMU,
COMpoBOXAaLMecss O03HOOOM, MbILLEYHYIO
©0/1b, FONOBHYIO 60Nb, 60Nb B ropfne 1 noTepto
OBOHSAHMSA N BKYCOBbIX OLLYLLEHWIA.

MpepynpexpeHue

Camblii ny4qwnin cnocob npeaynpennTb UH-
dEKLMIO COCTOUT B TOM, 4TOObI n3beraTb KOH-
TakToB C BMpycOoM. Camblii BaxHbIA Crocob
npegotBpatnte COVID-19 o04eHb nNpOCT:
MOWTE PYKWM! MoliTe pyku BOOOIN C MbIIOM
PEerynsipHoO 1 TwaTenbHO (HaMbIIMBANTE PYKU
He meHee 20 C) nnn Xe UCNoNb3ynTe CAMPTO-
Bble (He MeHee 60%) acenTudeckme cpeacrTea
ana pyk. K yucny gpyrux pekomeHpaumm, Ha-
MPaBfiEHHbIX Ha MnpenynpexaeHne pacnpo-
cTpaHeHus COVID-19, oTHocaTtcs: 1) nsberam-
Te KOHTaKTOB C 3aboneBlnMM; 2) He npuka-
canTecb KO PTY, K HOCY, K rfnasam 1 K Macke;
3) Npu Kawne nnm YuxaHmn rNpUKpbiBanTe poT
M HOC NAATKOM UNn NoKTeM; 4) MOWTE U OE3UH-
dMUMPYNTE NOBEPXHOCTU (B OTHOLLEHUN KOPO-
HaBUPYCOB Jlydlle BCEro 3apekoMeHOoBam
cebs cpencTea, cogepXalume crnmpT UM rmno-
XJI0PUT HaTpuS). 3alNTHbIE MACKM HE Mpeno-
XPaHAT Bac HenocpeactBeHHo ot COVID-19,
HO NOMOryT BaM He 3abblBaTb O 3anpeTe npu-
KacaTtbCs K Ly, a Takke noMoryT npenorspa-
TUTb Nepenavy 3aboneBaHus opyrum, ecnin Bbl
VHOULMPOBAHDI.

He cnepyet 3abbiBaTb 1 O cOLMaANbHOM OUC-
TaHUMpPOBaHUK. YTO Takoe coumanibHOe ANCTaH-
umpoBaHne? CouuyanbHoe AUCTaHUMpOBaHME
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O3Ha4vaeT Gm3ndeckoe oTaasieHne moaen opyr
OoT gpyra. B uenax coumansHoOro nnn emsnyec-
KOro ANCTaHUMPOBaHUS:

* He nNpmbamxamnTechb K Apyrum aoasam 6am-
Xe yem Ha 6 pyToB (2 M);

* He cobupanTech rpynnamu;

+ n3beramTe NIOOHbIX MECT 1 CKOMJIEHUI Ha-
pona.

SKcnepMMeHTalsibHble
MeTobl Jie4yeHUd

B HacTosee BpeMs He CyLLECTBYET METO-
OOoB 1 npenapatoB ansa nedenmsa COVID-19,
NoNy4YMBLLNX 0000peHNe AMEPUKAHCKO aaMu-
HMUCTpauuM MO MPOAOBOMBLCTBUIO U Meauka-
mMeHTam (FDA). Hauwie Bcero ucnonb3yloT crne-
aylowe npenaparbl:

BapuunTnHn6 — B HacTOSILLEE BPEMS FOTO-
BUTCS MPOBEAEHME KIMHUYECKUX MCCNenoBa-
HUIN, HaNpaBfieHHbIX HA onpeaeneHne apopek-
TUBHOCTM MHIMOUTOpPA siHyc-knHasbl (JAK) 6a-
pnunTnHMbGa (ToproBast mapka OnymMmuaHrT,
NPUMeHSaeTCsa OJs JIeHeHUs PeBMaTOMOHOro
apTpuTa) B 1edeHumn 6onbHbIXx ¢ COVID-19.

BemuetuHn6 — nHrnbutop AKCJ1-kuHa3bl,
MPOXoausl YCKOPEHHOE W3y4eHMe B pamkax
Il dasbl kAMHMYeckoro mccneposaHus B Be-
nmkobputaHum Ha npeamMmeTt 3pPeKTUBHOCTMU
B sledeHnn 605bHbIX ¢ COVID-19 Ha rocnuTanb-
HOM 9Tane. PaHee M3y4yanocb MNPUMEHEHUE
6emMueTMHMOa y OHKOJNIOTMYECKMX OOJSbHbIX U
ObIN10 NOKa3aHo, 4TO OH Ge3onaceH M XOpoLlOo
nepeHocutcs. CoobLanock, 4To npenapar O0-
Kasas MOLLHYI aHTUBMPYCHYIO aKTMBHOCTb Ha
NpeKINHNYECKNX MOLENAX B OTHOLUEHUM psiga
BMPYCcOB B 000si04KE, B TOM 4KMC/ie BUPYCOB
Ob6ona n 3uka, a HelaBHO MOJlyYeHHble JaHHbIe
MO3BONSAIOT BKJIIOUYUTb B YMCNO 3TUX BUPYCOB
n SARS-CoV-2.

BeBaunsymab — vHrnomtop GPI3C (npo-
JaloLmninca nog Toproso Mapkom ABaCcTuH ongd
JleyeHns HEeKOTOpbIX TUMOB paka), uayyancs
B KayecTBe npenaparta ong tepanum oCTporo
NopaxxeHnst NErkMx 1 0OCTPOro PecnMpPaTopHOro
anctpecc-cuHapoma (OPAC) y 60/bHbIX C MHEB-
MoHmeln COVID-19, HaxoOsLKUXCs B KpUTUYEC-
KOM COCTOSAHUN.

XnopoxuH ¢gocgar — O0aBHO U3BECTHbLIN
AHTUMaNAPUNHBIA npenapaTt XJ0POXWUH, Kak
ObIN0 foKa3aHo, obnagaeT Takxke M aHTUBUPYC-
HbIMM CBOMCTBaMMu, B TOM 4YUCJIE U B OTHOLUE-
HUK KOPOHaBMPYCOB. VlccnepoBaHus, npose-
[EHHblE B KUTAWCKOW MPOBUHLUN [yaHbYXOY,
MOKa3blBAKOT, YTO XJIOPOXMH MOXET Cnocob-
CTBOBATb YJIYYLUEHMIO MPOrHo3a Yy OO0JIbHbIX
C HOBOW KOPOHAaBUPYCHOW MHEBMOHMEN.

KonxuumH — Takke naBHO M3BECTHOE Mpo-
TUBOBOCMNANUTENbHOE CPEACTBO KONXULVH U3-
y4asiocb Ha NpegMeT ero crnocobHoOCTU npen-
ynpexagatb pa3Butme ocnoxHeHuin COVID-19
y OONbHbIX M3 Trpynnbl BbICOKOFO puUCKa.
KonxmuyH JaBHO MPUMEHSETCA NPU NIeYEHUN
nogarpsbl.

EIDD-2801 - rpynna nccnepoBaTtenen m3
YHuBepcuteta CeBepHoin KaponuHbl B Hennen-
Xnnn HageeTcs 4ToO opasibHbI aHTUBUPYCHLIN
npenapat wmpokoro cnekrtpa EIDD-2801 mo-
XeT OblTb UCMONb30BaH B KadyecTBe MNpodu-
NlakTU4yeckoro unm nedyebHoro cpencrtea npu
COVID-19 n 3aboneBaHusAX, Bbl3BaHHbIX OPY-
rmMmm kopoHaBsupycamm. KomnaHusa Ridgeback
Biotherapeutics 3aperucTtpuposana EIDD-
2801 n nonyymna ot FDA pa3spellueHmne Ha Ha-
4yano KJINHUYECKMX NCCef0BaHNM HA NaUNEH-
Tax. 26 masa 2020 r. komnaHun Ridgeback
Biotherapeutics n Merck 3akntoumnum cornatue-
HMe no panbHenwen paspabdoTke EIDD-2801.

®Pasunupasup — 17 despana 2020 r. aHTU-
BUPYCHbIV npenapat dasunmpasmp Obin pas-
peLlleH K npogaxe Ha KUTAWCKOM pblHKE OJis
nledyeHus rpunna, a takxke Obln ogobpeH ansd
MCMONb30BaHNSA B KJIMHUYECKUX UCCNeaoBaHu-
X B Ka4yecTBe CpencTBa /1S JIe4EHUS HOBOW
KOpPOHaBMpycHoM nHeBMoHun. 31 mapTta 2020 I
komnaHus Fujifilm coobwmna o Havane 3-n
dasbl KIMHUYECKMX WCMbITAaHWI npenapaTa
AsuraH (dasunupaBup) y 6onbHbix COVID-19
B AnoHnun. 9 anpena 2020 r. Fujifilm coobwmna
0 Hayane 2 ¢asbl KINMHUYECKUX UCTbITAHUN
daBunupasmpa y npmbnuamntensHo 50 6onb-
Hbix COVID-19 B CLLA.

PuHronnmong — opoOpeHHbI npenapat
duHronumMop, (Toprosas mapka 'mneHuna, npu-
MEHSIETCS OJ11 NIEYEHUS PELUONBUPYIOLLNX
dopM paccedaHHOro ckneposa) usydaetcs
B KayecTBe cpenctea onga nedexHms COVID-19
B MEepBOW YHUBEPCUTETCKOW KINHUKE Meau-
LMHCKOro yHuBepcuteta Pyu3sHb B KUTan-
ckoMm ropoge Pyuxoy.

TMgpoKcuxsopoxmMH N asnTPOMULNH —
B X04€e HebONbLUOro UCCNefoBaHMs, 3akasaH-
HOro npaBuTenbcTBOM ®paHummn, 20 60bHbLIM
¢ COVID-19 paBann koMOUHaUMIO aHTUMans-
pUIAHOro npenaparta rmapokKCMXI0POXMHA U aH-
TnbakTepmanbHOro npenapara, aHTUMbmnoTmka
rpynnbl MakponamaooB, asnTpomMuumHa (3uTpo-
makc). Bce 6onbHble, nony4vaBLuve 3Ty KoMOu-
Hauuio npenapaToB, M30aBUIUCL OT BMpyca
yepel3 6 agHen Tepanun. 14 masa 2020 r. Haumo-
HaNbHbIN NHCTUTYT 300POBbS HAYan KIMHUYEC-
KOe uccnegoBaHme rno NPUMEHEHNIO FTMAPOKCU-
XJIOPOXMHA W asUTPOMULUMHA A8 NIeYeHus

Yro takoe COVID-19?



CoVID-19

(DaHHble npecc-penuda HauuoHanbHOro WH-
CcTUTYyTa 300PO0BbS).

TugpokcuxsopoxmHa cysib@art — B XXypHa-
ne “Clinical Infectious Diseases” oT 9 mapTa
2020 r. coobuianocb, YTO aHTUMAaNAPUNHbIN
npenapaTt rmapoKCUXIOPOXUH 3PPEKTUBHO
YHMUYTOXaN KOPOHaBMPYC B xoae nabopaTop-
HbIX UCCNeaoBaHUN. MMAOPOKCUXNOPOXUH Obln
BrnepBble 0006peH FDA B 1995 r. nog Topro-
BbIM Ha3BaHueM [lnakBeHun v ncrnonb3oBas-
Cd, KpPOME CBOEro nNpaMOro Ha3HayeHus, ans
nedyeHnss 60JbHbIX C BOJTHAHKOW M apTPUTOM.
B mapte 2020 r. FDA BbiNyCTU/IO 9KCTPEHHOE
paspelueHne npumMeHeHus, 4Tobbl AaTb BO3-
MO>XHOCTb CPOYHO Ha4aTb UCMONb30BATb MMA-
POKCUXNOPOXMHA CynbdaT N3 HaUNOHANBHOIO
cTpaTern4yeckoro pesepBa nJd JedyeHus
COVID-19 y HeKoTOopbIX 60/IbHbIX B YC/IOBUSAX
cTaumoHapa.

NBepmMmekTUH — 3P DEKTUBHOCTL aHTMNapa-
3MTAPHOro npenapara MBEPMEKTUHA NPOTUB
Bupyca SARS-CoV-06bina gokasaHa B xoae na-
dopaTtopHOro mccnegoBaHus in vitro, npose-
OeHHoro B yHMBepcutete MoHaw B MenbbypHe
(ABcTpanuda). [1na oKoH4YaTesIbHOro noaTBEePX-
neHnsa apPeKTUBHOCTU Mnpenaparta y faen
¢ COVID-19 Heobxoammo npoBeaeHmne KimHU-
YeCKUX UCCNeLOBaHUN.

JlepoHnumab A CCR5 — aHTaroHUCT NIEPOH-
numab nokasan obHagexmsalowme pesyib-
TaTbl C TOYKN 3PEHUNS YMEHbLUEHUA “LNTOKNHO-
BOro witopma” y HebGOMbLLIOro YMcna Haxoas-
LWMXCHA B KPUTUYECKOM COCTOSHUU OONbHbIX
c COVID-19, rocnutannuampoBaHHbiXx B Hbio-
Mopke.

JlonuHaBup n putoHaBup — B TannaHoe
M3y4yaniocb coyeTaHume KomOuHaumu npenapa-
TOB JIONUHaBUpa U puUTOHaBMpa, 000OpPEeHHON
rnoa, HaseaHuem Kanetpa ona nedeHus BUY,
M npenapaTta OT rpunna ocefnbTammempa
(Tamudnio). 18 despana 2020 r. NOABUAOCH
COOOLLEHME O TOM, 4TO MEPBbLIM MAUVEHTOM,
MOJTy4MBLLUMM TaKOM “KOKTENNL”, cTana noxunas
KntasiHka B GaHIKOKCKOW KJIMHUKe PagkButiu.
BbonbHaga, y koTopol Oblna Taxenas MHeB-
MOHWUS, cBs3aHHas ¢ COVID-19, nonHocTblo
nonpaBuniack. CornmacHo gaHHbIM KUCCnenoBa-
HUs, onybnukoBaHHOro B “New England Journal
of Medicine”, koMbuHauUMsa NONMMHABUP/PUTO-
HaBup He obecrneymBana NPEUMYLLECTB Mo
CpaBHEHUIO CO CTaHOAPTHbIMU MeToaaMu fe-
YeHMs NPU NCMONb30BaHUU B KIIMHUKE Y B3POC-
JbIX BONbHbIX C Tsxxenon dopmon COVID-19.

MeTunnpegHn3onoH A — LLNPOKO UCMOJb-
3yeMbli MIOKOKOPTUKOUOHBIN NpenapaT MeTu-
NPegHM30JI0H n3y4anu Ha npeamMeT adpdekTnB-

HOCTU 1 6e30MacHOCTM MpPU NeyYeHUn HOBOW
KOPOHaBMPYCHOW NMHEBMOHUM B psae 60NbHUL,
B KUTaAMCKOMN NPOBUHLINK XyB3aii.

PempagecuBup — akcriepyMeHTabHbl aHTU-
BMPYCHbIVM npenapar peMaecuBup un3ydanmu
B XOL€E KJIMHUYECKMX uccnenosaHun B Kurtae,
CLUA n BennkobputaHum. Ha XXnBOTHbIX MOAe-
nax 6bina gokasaHa akTMBHOCTb peMAecuBmMpa
in vitro v in vivo NPOTUB BMPYCHbIX NaTOreHoB,
Bbi3biBaOWMX MERS n SARS, T.e. kKOpoHaBupy-
COB, MMEILLUX CTPYKTYPHOE cX0ACTBO ¢ SARS-
CoVv-2.

Capunymab — aHTaroHUCT peuenTopPoB UH-
TepneikuHa-6 (IL-6) capunymab (Toprosas
Mapka Kes3apa, NpuUMeEHsieTcsa And neyeHus
peBMaTongHoro apTpuTta) n3yyanum B Ka4ecTBe
noteHymansHoro nekapctea npu OPLC y 601b-
HbIX B KPUTUYECKOM cocTosiHum ¢ COVID-19.

Tounnusaymab — aHTaroHUCT PeLEenTopoB
IL-6 Tounnmaymab (Toprosasi Mmapka AKTemMpa,
nPUMeHdaeTca AN JledeHus peBMaToOMOHOro
apTpuTa 1 Opyrux BocnanuTesibHbix 3abone-
BaHMN) M3y4yaeTcs B psae CTpaH No BCEMY
MUPY C TOYKN 3peHuss aPPeKTUBHOCTU MNpuU
COVID-19.

YMugeHoBup — aHTUBUMPYCHbLIN npenapart
ymndpeHoBup (tToprosas Mapka B Poccuu
Apbunpgon, pgocTtynHbin B Kntae ana nedeHus
rounna) uccnenyetcsa Ha npeoMeTr ap@PeH-
KTUBHOCTU nNpu nedyeHun COVID-19 B Kutae
M psge opyrmx cTpaH.

MporHos

B uenom puck cpegm rocnmtanm3npoBaH-
HbIX MAUMEHTOB HU3KUW, CyMMapHasi yactoTta
neTanbHbIX MCx0A40B cocTtaBndetr 3%. Ecnm
naumMeHToOB NePeBOAAT B OTAENEHNE NMHTEHCKB-
How Tepanun (OUT), T.e. koraa y HAX pa3BuBa-
IOTCS KakKue-TO OCJIOXHEHUd, 9TOT PUCK BO3-
pactaet oo 19%.

OcnoxHeHusa

a) KoarynonaTtua

Koarynonatum npu COVID-19 HocaT npo-
TPOMOOTYECKMI XxapaKTep, 4HTO O0OOBbACHAET
00/bLUYID 4acTOTy TPOMOO3MOOINMYECKUX OC-
noxHeHun. MNpenpacnonoXeHHOCTb K pa3Bu-
TUIO BEHO3HbIX TPOMOO3MOONIM MOXET BO3HU-
KaTb BCNeACTBME HEernocpeacTBEHHOro BUS-
Hus COVID-19 mnm kak KOCBEHHOE cnencTeue
MHPeKUMN (Hanpumep, Tsxkenasa BoCnanmnTesb-
Has peakuus, kputudeckas ctaaust 60e3Hu,
TpagauLUMOHHbIE daKkTopbl pucka). BeHO3Hble
TpoMOOaMbONMUN (NeroyHble 3aMooNMM Unm
TpoMbO03bl rMybokMx BeH) oTMmedatoTcs y 20—
31% 6GonbHbIX ¢ TSxXenon dopmor COVID-19,
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Haxoaswmxcs B OUT, u moryT ObITb conpsixe-
Hbl C MOXUM NPOrHO30M. 1o opyrMm OaHHbIM,
yactoTa 9TOr0 OCJ/IOXKHEHUS €elle Bbllle —
oT 46 0o 85%. BonbHblE C 04EHb BbICOKMMU
nokasatenamu D-gumepa nogBepXeHbl Hau-
6onee BbICOKOMY pUCKYy Tpomb03a, U UM MO-
>KET MOMOYb aKTUBHbIA MOHUTOPWHT. Mpn noao-
3PEeHnUN Ha BEHO3HYIO TPOMOO3IMOONNIO HEOD-
XO0AUMO BbINONHUTL KT-aHruorpadpuio wnm
yNbTPa3ByKOBOE 0OCiefoBaHNE BEHO3HOM CU-
CTEMbI HUXKHUX KOHEYHOCTeN. B koropTte 60b-
HbIX C MHEBMOHMEN, 00ycnosneHHon COVID-19,
oTmMevanacb MNoBbllleHHas 4YacToTta 6eccum-
NTOMHOro TpomMbo3a rnybokmx BeH (14,7%).
Mpu aytoncumn 12 60nbHbIX TPOMO03 ryO6OKMX
BEH, He 3anoJ03PEHHbIN MPU XN3HW, OblN Bbl-
aBneH B 58% cnyyaeB. OTM OaHHble cBuAe-
TENbLCTBYIOT O BaXHOCTM 0COO0 BHMMATENBbHO-
rO OTHOLUEHUS K BEPOSTHOMY AMArHo3y TPOM-
603a rMyboKux BeH Yy BOJIbHbIX C NPU3HaKamMu
KoarysonaTtum, B TOM 4YuC/ie C MNOBbILLEHHbIM
ypoBHeM D-gumepa.

MoMMMO NOBbILLEHMSA pucka TPomMOoTUde-
CKNX COObLITUIN, Y 3TUX OOSNbHBLIX MOXET OTMe-
yaTbCHa 1 Bonee BbICOKUIN PUCK KPOBOTEHYEHWIA.
Mo paHHbIM HEeBONbLUOro PEeTPOCMNEKTUBHOIO
nccnegoBaHusl, BbICOKMA PUCK KPOBOTEYEHUS
oTMmeydaeTcsa y 11% 6ONbHbLIX C BbICOKUM pPU-
CKOM BEHO3HbIX TPOMO0O3aMOONNIA. BoJIbHbIM
c TPOM603MO6O/INYECKUMU OCJIOXKHEHUSIMU
(W c BbICOKOW CTerneHblo NMoao3pPeHUsi Ha
Hannyne TPomMO603M060INi, ecsin HeBO3MOXXHO
npoBecT BU3yanin3auuio) PeKoMeHAyIoTCs
TepaneBTU4YeCKue .403bl aHTUKOaryJ/issHToB
no ctaHgapram, NPUHATBIM 4J15 60/1bHbIX 6e3
COVID-19. NImelowmxca faHHbIX HEOOCTaTOu-
HO, 4TOObI AaTb YETKME PeKoMeHaauMn B NoJb-
3y UAM NpPOTUB MUCMOJIb30BaHUSA TepaneBTuye-
CKMX 003 aHTUTPOMOOTUYECKUX UK TPOMOO-
nuTundeckmx npenapatoB npu  COVID-19.
MauneHTbl, HyXgawwmecs B 3KCTPaKopno-
panbHON MeMOPaHHOM OKCUreHaumm nnm B No-
CTOAAHHOWN 3aMECTUTESIbHOM MO4Ye4yHOn Tepa-
nMu, a Takke Cc TPOMOO3OM KaTteTepoB WAn
3KCTpakoprnopasbHbIX GUABTPOB, OOJIKHbI MO-
Jly4atb aHTUTPOMOOTUYECKYID Tepanuio Mo
CTaHOapTHbIM MPOTOKOMIAM. MPUHATbIM B y4-
pexaeHun ansa 6onbHbix 6e3 COVID-19.

AHTUdOCHONUNUOHBIE aHTUTENA M BOJYa-
HOYHbIN aHTUKOAryAsaHT BbIABASAIOTCHA Y HE3Ha-
YNTENIbHOro 4Ymcna 60NbHbIX. Hanuume aTux
aHTUTEeN peako NPUBOAUT K Pa3BUTMIO TPOMOO-
TUYECKMX OCJIOXHEHUN, N UX TPYOHO audde-
PEHUMPOBATb OT APYrMX MPUYUH MYNbTUGDO-
KanbHoro Tpombo3a. HenseecTHO, kakoe 3Ha-
yeHMe MOXET MMETb BbIBNEHNE 3TUX aHTUTEN,

XOTS MOXHO MPeanosioXuUTb, YTO OHW HEe yya-
CTBYIOT B maTtoreHe3e BeHO3HON TPoMO03mM6b0-
nvn npu Taxenbix popmax COVID-19. YpoBeHb
aHTUPOCHONUNUAHBLIX aHTUTEN Yy OO0JbHbIX
c Tsxkenonm nHeemoHmen COVID-19 1 BEHO3HOMN
TpomMboambonumen He noBbillaeTcs. Bbickasbl-
Ba/IOCb MNOJIOXEHME, YTO B NOAOBHbIX Criydasax
BMECTO TepMumHa “neroyHasa ambonunsa” npa-
BUNbHee Obino 6bl yNoTpebnaTte Opyron Tep-
MUH (Hanpumep, COVID-19, conpoBoxaato-
WMnca nerodHbiM TpombOo3oM, andpdpysHas
flero4yHasi BHyTpuUcocyamcTas KoarynionaTtus
AN MUKPOCOCYANCTLI 0OCTPYKTUBHbIA TPOM-
OoBOCNANNTENBHbBIA NIErOYHbIA COCYOMUCTbIN
cuHgpom npu COVID-19 — MicroCLOTS), Tak
KakK natopumanonornug aTnx nopaxxeHum pasnm-
yaeTcs: B JIErOYHbIX COCydax BCReacTeme
MECTHOro BOCMaNNUTENbHOrO npouecca $op-
MUPYIOTCS NOKasibHble TPOMObI, Torga kak
B KJlaCCUYECKOor cuTyaumm amMOO0bl MepeHo-
CATCS M3 OpYyrux ydacTtkos Tena. OnmcaHbl Tak-
Xe cnydanm apTepuanbHoro Tpombosa, TPoM-
©03a MO3roBbIX BEH W1 OCTpas ULLEMUSI KOHEY-
HOCTel BcneacTeue Tpombo3a.

0) YacTtoTa uHcynbTa

HoBble paHHble HabMOEHUI CBUOETElb-
CTBYIOT O TOM, 4TO YacToTa WHCyNbTa, Noa-
TBEPXAEHHOro BuU3yanuaaumein, y O60NbHbIX
C AamarHoctmpoBaHHbiM COVID-19 “oTHOCK-
TenbHO Hu3skas” HUXe, 4eM oTmevanacb
B MICTOPUYECKNX KOHTPOJbHbIX Fpynnax, — ogHa-
KO U B UICTOPUYECKUX rpynnax, 1 B COBPEMEH-
HbIX, 3aB€10OMO HE MHPULIMPOBAHHbLIX KOropTax
oTMeyanacb ropasno 6onee BbicOkasa YacToTa
KPUMTOrEHHbIX MHCYNILTOB. OTW AaHHble CBMAae-
TENbCTBYIOT O HANIMYMKU CNIOXHbIX B3aMOCBSI3EN
Mexay MexaHuamamu 3aboneBaHus U nosene-
HMEM BOOJbHbIX: C OAHOW CTOPOHbI, UMEET MEeCTO
TakoM OTIMYUTENbHBLIN NPU3HaK BONe3Hn, Kak
rmnepkoarynsauusa, ¢ Opyror CTOPOHbI, M3-3a
00A3HU NHPULUMPOBAHUA BOJTbHLIX C OCTPbIMU
cUMNTOMaMM He HanpaBnAloT B 601bHULLI. Kak
MULLYT aBTOPbI, MPUYUHBI, MO KOTOPLIM Yy O0Nb-
Hbix ¢ COVID-19 yactoTta noaTBepXaeHHbIX
ULLEMUNYECKMX NHCYNIBTOB HUXE MO CPaBHEHUIO
C OPYrMMmn CepusMmM, HEN3BECTHBLI, “HO, BEPO-
AATHO, MOryT ObITb CBSI3aHbl C pPa3NUYUIMMU
Mexay nonynsauusmMm 005bHbIX — WU3YYEHHOW
HaMM U ONMUCaHHBLIMU B APYrMX UCCNenoBaHu-
X, B TOM 4yucrne y 60NibHbIX C remMopparmye-
CKNM LLIOKOM U C TPOMOO30M BEHO3HOIO CUHY-
ca. Kpome TOro, yactora MLEMUYECKUX WH-
CY/IbTOB B HalLeM UCCea0BaHUM MOXET ObiTb
3aHMXEeHa, TaKk Kak BbIB/IEeHME CUMMNTOMOB
ULLEMWNYECKOrO WMHCYJIbTA Y MHTYOUPOBAHHbIX
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60nbHbix ¢ COVID-19, HaxoOaWwmMxcs B KPUTU-
4eCKOM COCTOSIHMM U Ha cepaunm, Becbma 3a-
TpyoHeHa” (2).

Cyas no Bcemy, COVID-19 BbI3biBaeT 60s1b-
e WHCYNbTOB, 0CcOBeHHO y 6osnee MonoabiX
60/bHbIX, a8 B HEKOTOPbIX CATyHasxX MHCYNbT Aaxe
SIBNSIETCA NEPBUYHBLIM CUMATOMOM WHMEKLNN.
C ppyrovi CTOPOHbI, COBEPLUEHHO O4YEeBUIHO,
4yTO 60A3Hb K HEXenaHne B0JIbHbIX C OCTPbIMU
cepaeyHo-cocyaucTbiMy CUMNTOMaMu, B TOM
yucne ¢ MHGapKToOM MUOKapaa U UHCYNLTOM,
obpalatbes B 60MbHULY NpeacTaBnaT cobom
ryoutenbHble NOCNeacTBUs okaayHa.

S. Yaghi 1 coaBT. peTPOCNEKTMBHO BKJIHOHU-
nn B uccnegosaHme 3556 nocnenoBaTesibHbIX
OO0/bHbIX, FOCNUTAIM3NPOBAHHbLIX MO MNOBOAOY
COVID-19 B Hblo-Mopke B nepuog, ¢ 15 mapTta
no 19 anpens 2020 r. B obwen CloXHOCTU
VUWWEMUNYECKNI MHCYNbT, OOKa3aHHbIM pagvo-
Nornyeckom Bu3yanusauuen, Habnwoganm
y 32 (0,9%) 60/bHbIX, MeanaHa Bo3pacTa KOTO-
pbix cocTaBnana 62,5 roga. 43,8% 91X 60Mb-
HbIX OblIV NEPBOHAYa/IbHO FOCMUTaNN3UPOBaHbI
VIMEHHO MO NOBOAY MHCYNLTA, @ OCTallbHble — MO
nosoay cumntomos COVID-19. MeguaHa Bpe-
MEHW C MOMeHTa nOosBNeHUss CUMMTOMOB
COVID-19 go BbISIBNEHMS MHCY/bTa cOcTaBnsana
10 pHel (2). Y 60NbHbIX, BOLIEALIMX B KOrOpTY
nccnegoBaHus, otMedanacb 6o0nee BbliCOKas
yacTtoTa KpUMNTOreHHoro uHcynbrta (65,5%) no
CPaBHEHMIO C COBPEMEHHOW KOHTPOJIbHOW rpyn-
non (6onbHble 6e3 COVID-19, rocnutanuamnpo-
BaHHbIE MO MOBOAY MHCYNbTA B TOT Xe Nepuog,
BpemeHu: 30,4%; p = 0,003), a Takke no cpas-
HEHUIO C NCTOPMYECKOW KOHTPOJIbHOW rpynnomn
(6onbHbIE, rOCNUTANIN3NPOBAHHbLIE MO MOBOAY
MHCcynbTa B nepuog ¢ 15 mapta no 19 anpens
2019 r.: 25,0%; p < 0,001). Mo cpaBHEHMIO C CO-
BPEMEHHOW KOHTPOJIbHOM rpyrnnowv B KOroprte
nceneaoBaHns oTMedanm 6onee BbICOKMIA YNC-
noBon nokasatenb no LUlkane wuHcynbTa
HaumoHanbHoro nHctmutyta 3g0poBbs (NIHSS)
(OR Ha eguiHuuy npupocTta 1,14; 95% CI 0,99-
1,31) n 6bonee BbICOKME MUKOBLIE MokasaTenaun
ypoBHa D-gumepa (OR npu yBenuyeHum Ha
100 wr/mn 1,02; 95% CI 1,00-1,05). Takxe
MocJsie NoNpaBOK Ha BO3PACT U NokasaTesb no
LLikane NIHSS, noBbillanacb BEPOATHOCTb O-
cnuTanbHoO cmepTn y 6onbHbix ¢ COVID-19
M NHCYNLTOM MO CPaBHEHUI0 C COBPEMEHHOM
(ckoppekTupoBaHHoe OR 64,87; 95% CI 4,44-
987,28) n CTOPNYECKON KOHTPOJIbHLIMU FPyn-
namm (ckoppektnposaHHoe OR 40,27; 95% CI
5,44-298,01).

Cnepyetr OTMETUTb, 4TO CKPUHWHI Ha
COVID-19 nposoamnu Tonbko 70% 60sbHbIX 13

COBPEMEHHOW KOHTPOJIbHOW rpynnbl, TaK 4YTO
HE MCKJ/IIOYEHO, YTO HEeKOTOpble U3 HUX rnepe-
Hecny 60ne3Hb 6eCCUMNTOMHO.

Vimelolimecsa gaHHble Takke MNOKa3biBaloT,
4TO Ha NepBOM 3Tarne NaHAeMun Y1UCio uvlle-
MMYECKUX WHCYSILTOB Yy OOJbHbIX C MONOXW-
TenbHbIM TecTtoM Ha COVID-19 pocno, HO 3a-
TEM [OOCTUIMMO MNUKa W Hadano CHUXaTbCS.
ABTOpbI 0006aBNAOT: “OTM AaHHble MOryT ObiTb
CBSI3aHbl C OOLLMM CHMXEHNEM YMcha rocnmTa-
nm3aumin no nosoay COVID-19, BbI3BAHHbLIM,
ckopee Bcero, Mepamm no couuasbHoOMy Auc-
TAaHUMPOBAHUIO U CTPOron nsonauun”. Takxe
BO3MOXHO, 4TO TepaneBTUYEeCKU MNPOTOKON
aHTUKOArynauum, NPUHATBIA B KJAWMHUKE, rae
paboTatoT aBTOpbl, ¢ 6 anpena 2020 r. “mor
MPMBECTU K CHMXEHUIO YacTOoTbl TPOMOOTUNYE-
CKMX OCNIOXHEHUN Y TrocnuTann3npoBaHHbIX
MauMeHTOB C MOJIOXUTENbHBIMU pe3yfbTaTtaMu
Tecta Ha COVID-19”.

S. Yaghi 1 coaBT. 0OTMeYaloT, 4TO CHMXEHME
4aCTOTbl ULLIEMUYECKUX WHCYNbLTOB, HabMo-
naBlleecst B nepuog, HadbnoaeHna B 2020 r.,
B cpaBHeHun ¢ nokazarenamu 2019 r. otmeva-
JIOCb U B AOPYrUX KJAWMHUKAX WU, MOXET ObITb,
Obl10 CBA3AHO C TEM , 4TO “O0JSIbHbIE C MHCYIb-
TOM U cnaboBbIpaXeHHbIMW CUMMNTOMaMM
OCTalTCHa AOMa M He MOCTynakT B OTAEeNeHme
CKOpPOW NOMOLUY O51F NIeHEHUSA NHCYNbTa”.

Bce ualle npusHaeTcsl, 4TO COCTOSIHME
rmnepsocnaneHnd, “UUTOKMHOBLIA LITOPM”,
N rMnepBsi3KOCTM, Habnogaemble y O0NbHbIX
¢ COVID-19, BeaoyT K poCTy TPOMOOTUYECKUX
OCJTIOXKHEHMUN, XOTH B KaKOW Mepe 9TO BeYeT 3a
coboln NHCYNbT — HesicHO. “Bo BpemMs nepBoi
Bcnbilkn SARS B Hauwane 2000-x roooB Ha
BCKPbITUSAX 0OHaPYXX1Ban BblpaXeHHbI Backy-
JINT BO MHOMMX apTepuanbHbIx 6accenHax n He-
M3BECTHO, CBSI3aH N1 Takol naTtTepH 3abonesa-
HUS C TAXENbIM OCTPbIM pPecnMpaTopHbIM CUH-
JPOMOM, COMPOBOXAAIOLLMM KOPOHABUPYCHYHO
nHpekunto CoV-2”, — nuLyT uccnegoBartenu.

Tem BpemeHeM S. Yaghi pekomeHayeT knm-
HULUMCTaM MPOSAB/ATbL MNOBbILLEHHYIO 6auTEenb-
HOCTb B OTHOLUEHUM CUMMTOMOB WHCYJIbTA
y 60nbHbIX ¢ COVID-19. “4 6bl pekomeHaoBan,
MyCcTb HE BO BCEX Cllydasix, HO, MO NoKa3aHUsMm,
MPOBOAUTbL HeBpoJsioruyeckme obcnepoBaHUs
y 60nbHbIX ¢ COVID”, — roBopuT OH. — “Mbl Ha-
onogann MHCYNbLTbl, Mbl Habnwoanu apyrme
HEBPOJIOrMYECKNE OCNOXHEHUS, TakK 4TO Mpwu
HEeOOXOAMMOCTU U HaNMyYMK MNOKa3aHun cne-
oyeT MpoOBOAUTbL OLEHKY HEBPOIOrMYecKoro
cTaTyca Takmum OOJibHbIM, 4YTOObI MOMbITATLCS
U MMEeTb BO3MOXHOCTb AMArHOCTUPOBATb WH-
CYNbT 1 NPOBECTUN CBOEBPEMEHHOE JlIeHeHne”.
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B) JlerouHbie amo6onun

TpoMb03MBOMYECKNE OCTOXHEHUS Y BOSb-
Hbix ¢ COVID HabnopaloTcs 4acTo 1 He Bceraa
pacno3HalTCs MNPUXKXN3HEHHO. Bbicokas vac-
ToTa daTasibHbIX JIero4HbIX aMO0oNniA, obHapy-
>XMBaEMbIX MPY ayTOMCMKN, XOPOLLO KOPPENNPY-
€TCH C HeyOayHbIMM MOMbITKAMU peaHuMaumn
3TNX 60NbHbIX. [TOMMMO 3TOro, HUKAKMX OOKN-
HMYECKMX O0Ka3aTesibCTB JIErOYHOW amMbBonumn
nnn Tpomb0o3a rMyoboKNx BEH He MPUBOANIIOCH.
Tpomb603 — 3HA4YMMOE N BECbMa 4YacToe gaBJle-
HUe y 60sbHbIX ¢ COVID-19.

MaTonoroaHaTtomMunyeckme uccnenoBaHus,
nposeneHHble rpynnon D. Wichmann, ceuae-
TENbCTBYIOT O HEOOXOAMMOCTU BCKPbLITUS BO
BCEX Cllydasix CMepTu BOJIbHbIX C MOATBEPX-
neHHbiM COVID-19 (3). B kaxxgom cnyyae npu-
YMHOM CMepPTU OblNM MPU3HaHbI MOPaXeHus
Nerkux unu JIero4HOM COCyauiCTOW CUCTEMBI.
Mpwn aytoncum nposogunu KT Bcero tena, rn-
CTOJIOrMYECKOE U BUPYCOJSIOMMYECKOe WCCre-
0OBaHVA, NPY 3TOM CpPeaHss NPOAOSIKUTENb-
HOCTb MHTEpPBasa Mexay CMepTbio U MOCMEpPT-
HbiM KT-ob6cnenoBaHnemM M BCKpPbITUEM COCTa-
Buna 1-5 gHen. Y Bcex BONbHbLIX UMENOCH MO
MeHbLLEen Mepe 0JHO BbIIBIEHHOE MPU XU3HN
XpOHM4Yeckoe 3abosieBaHne, B TOM YUCIIE OXU-
peHune, KopoHapHas 60/1e3Hb, acTMa UJN XPo-
HMyeckass OOCTpPyKTMBHaA OONE3Hb JIETKUX,
3aboneBaHve nepndepnyecknx Cocyaos, gma-
6eT UM HempoaereHepaTnBHble 3aboneBaHUs.
ABTOPbI MULLYT, Y4TO NIErkne 3Tnx 60MbHbIX ObIN
“rmnepemMupoBaHHbIMU 1 TsxkensiMn”. “Ecnn
CTaHOAPTHbIA OOLWMIA BEC NEerkux B MOMEHT
cMepTun cocTaenseT B cpegHeM 840 r ona Myx-
4YMH M 639 I ANg XeHLWMH, y 6onbHbix ¢ COVID-19
cpenHuii obLwmin Bec nerkux gocturan 1988 r.”.

MpuymHon cmepTn y 4 n3 12 GonbHbLIX cTana
MacCuBHas neroyHas amMbonus, Bbl3BaHHas
TpomMbamu B rnyB6OKMX BEHAX HUXKHNUX KOHEYHO-
cten. Ewe B 3 cnyyvasx MMencs CBeEXUin TPOM-
603 rnybokux BeH 6e3 fero4Hom amodbonuu.
Kpome Toro, aBTOpbl BbISBUSIN CBEXMUI TPOM-
0603 npencTaTtesibHoOro BEHO3HOro CrnjaeTeHus
y 6 13 9 MyXx4uH. NMoMnMo 3TOro, oTMEeYanuchb
MOBbILLEHHbIE YPOBHWU NakTaToernaporeHassbl,
D-oumepoB un C-peaktuBHoro 6enka. Pesynb-
TaTbl MMMYyHOaHanM3a Ha MNpPOKabLUUTOHUHMA
yaile Bcero 6biny oTpuuaTenbHbIMK, 3a UCKITIO-
YeHMeM OAHOro 60NbLHOro C NMHEBMOHMEN. DTN
DaHHble MNO3BONIAIOT [Ae3aByMpoBaTb YyTBEp-
XOEeHMe o ToM, 4To Bce cmepTtn ot COVID-19
obsazatenbHo aBnsaiTca cneactenem OPOC
M YCUAMBAIOT MNO3ULMU TEX, KTO CYUTAET, 4TO
BaXXHOW OTNINYMUTENbHOM 4epTon AaHHOro 3abo-
JNieBaHMS ABASIOTCA TPOMOOTUYECKME OCNOX-
HeHus. Peuyb naeT He NPOCTO O NIErOYHOM CUH-
apome. Peub nget o cnHapomMe NoSIMOpraHHoOM
ONCOYHKUNN, KOTOPLIA YaCTUYHO NPOSIBASETCSH
B BuUOE MOpaxXeHnss KPOBEHOCHbLIX COCYOOB
1 BEHO3HbIX 1 apTepuasibHbIX TPOMOOTUHECKMX
OCJIOXXHEHU.

JononHntenbHble NnaTosioroaHaToMuyeckme
nccnenoBaHua ymeplmnx ot COVID-19 nosso-
NS0T cOCTaBUTb Boslee NOJIHYI0 KapTUHY TOro,
KaK BUPYC NMOBPEXOAET KNETKN SHOOTENNS, YTO
BfieYeT 3a cCOOO0M HapyLLEHNSI CBEPTHIBAEMOCTH
KPOBU W, KaK cnencteme, TPoOMOO03 rnyboKkux
BEH W JNIEro4yHylo 3MBONMI0 (CM. PUCYHOK).
MaTtoreHes nopaxenHus nerkux npu COVID-19
BK/tOYAET cBsaA3biBaHWe Bupyca SARS-CoV-2
¢ peuenTtopamu AMNd2 B nHEBMOLIUTAX U 3HO0-
TenmanbHbIX K/eTKax, YTO NpPMBOAUT K pPasBu-
TUIO OCTPOro NOpaXxeHusa Nerkux, rnposiBisao-

PucyHok. N3o06paxeHne Bupyca (SARS-CoV-2), noBpexpalowero KneTkm 3HO0TENNs!, YTO Bbi3bIBAET HAPYLUEHUS
CBEpPTbIBAHWS KPOBU, CNIOCOOHbIE MPUBECTU K TPOMOO3Y ryBOKMX BEH 1 IErOYHOM dMBonnu.
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uierocd B Bumae ANPEPY3HOro rnoBpexaeHus
anbBeosn. [laHHble MaTo/I0ro0aHaTOMUYECKMX
nccnegoBaHUM CBMAETENbCTBYIOT O TOM, 4TO
noBpexaeHne aHO0TENNSA BEOET, rMaBHbIM 00-
pa3oM, K pasBUTUIO HapyLUeHUsIM CBepTbiBa-
HUSI KPOBU B JIEFOYHbIX Kanunngpax. B nccne-
JoBaHun, nposegeHHoM Maximilian Ackermann
(YHmBepcuteTckas knuHuka Helios, Bynnep-
Tanb, lepmanuns), 7 nerkmx 60sbHbIX, YMEPLLINX
ot COVID-19, cpaBHuBanu ¢ 7 nerkumu 60/sb-
HbiX, ymepwmnx ot OPOC, BTOpPMYHOro mnocne
rounna tmna A (H1N1), n ¢ 10 HenHduumpo-
BaHHbIMW JIErKUMU, B3ATbIMU Yy OOJbHbIX
COOTBETCTBYIOLLEr0 BO3pacTta (KOHTPOJibHas
rpynna) (4). ABTopbl OTMeTUAM NpeodbnagaHue
TAXENbIX NOBPEXAEHNN SHOOTENUS NIEFKUX NPU
COVID-19, a Takxxe pacnpoCTpaHEeHHOro TPOM-
603a ¢ MukpoaHruonatuamun. “Msbl BbISBUAN
yBenuyeHme ymcna ArNd2-nonoxuTesnbHbIX 3H-
JOoTenuanbHbIX KIETOK U 3HA4YUTESIbHbIE U3Me-
HEHMA MOPGOSIOrMN 3HOOTENUS, YTO CBUAE-
TEeNbCTBYET O BEAYLUEN POSIN KINETOK 3HOO0TE-
nua B cocyamcton dase COVID-19”, — nuwyT
M. Ackermann u coaBT. B noBpexaeHHbIX
3HAO0TENMANbHbIX KJIETKaX BbIIBASIOTCS pas3pbl-
Bbl MEXKNETOYHbIX COoeaMHEeHunn, pa3dyxaHue
M NoTeps KOHTakTa ¢ 6a3anbHOM MeMOpaHoi.
Mo cpaBHeEHWIO C 6GOJSIbHbIMU, YMEPLWUMK OT
rpynna A, y 6onbHbIX, ymepinx ot COVID-19,
B 9 pas valle BbIIBASNCH KanuIspHbIE MU-
KpoTpomOhl (p < 0,001), a yacToTa N€ro4YHoOro
aHrmoreHesa y Hux Obiia Bbile B 2,7 pasa
(p < 0,001). M. Ackermann n coaBT. BbiCKa3bl-
BalOT MPennonoXeHne, 4T0 B OCHOBE MEXaAHUN3-
Ma poCTa B NErkmnx JIEXNT, CKOPEe BCEro, MH-
TYCCYCLEMNUWOHHbIA aHrMOoreHes, BbI3BaHHbIM
nopaxeHnem aHO0TeNnnst 1 TPoMO030M B fer-
KNX, U/ COCTOSIHUEM XPOHUYECKOM IUMOK-
cun. BbisiBNEHME 3TOro HOBOro MaToformyec-
KOro npouecca OTKpblBaeT BOSMOXHOCTU pas-
BUTUS CTOJIb HEOOXOOMMbIX HOBbIX METOOOB
NleyeHnsa 1 JOJIKHO CTaTb CTUMYJIOM A1 MPo-
BeOEHNA OaNIbHENLLNX NCcnegoBaHnn.

r) MoyeyHasa HeQOCTATOYHOCTb

OcTpas noyeyHass HEQOCTAaTOYHOCTb, KOTO-
PylO TakXXe Ha3blBalOT OCTPbIM MOPAXKEHNEM
rnoyek (Ol11), — 3To ewe 04HO rPO3HOE OCIIOX-
HeHne COVID-19. BonbHble, rocnUTanmM3npo-
BaHHble no nosoay COVID-19, ocobeHHo Te, KTO
Haxogutca B OUT, BxoaaT B rpynny BbICOKOrO
(1o 25-30%) pucka passutusa OII1. NokazaTenb
neTanbHOCTU cpeay BObHbIX C TAXENOo novey-
HOIM HeJOCTATO4YHOCTbIO gocTuraeT 50%. Y 60b-
Hbix ¢ COVID-19 pa3BuBaeTCs CAOXHbIA TUM
nopaxkeHusa noyek, BKAKYaWMA pan ¢pakTo-

pOB, KOTOPble 06bIYHO He HabAaaTcsa y 60b-
Hbix ¢ OMMM B OUT. K uncny aTmx yHUKasbHbIX
daKkTopoB OTHOCATCA BO3MOXHOCTb KOPOHABU-
PYCHOI MHBa3uM No4yek, TeHaeHumsa K 0b6paso-
BaHWIO CryCTKOB KPOBU, a Takxke oOpas3oBaHue
aKTUBHbIX MEANATOPOB BOCMaNEHUS.

Jlyqwiee noHMmMaHne mMexaHm3ma pas3BuTUs
nopaxeHusi 6yneT cnocobCcTBOBaTL BblpaboTke
3P PEKTUBHbLIX METOA0B JIEYEHUSI, NOMUMO
nogaepxuneatoLlen tepanun B OUT, koTopas,
0e3yCcnoBHO, UrpaeT BaXHEWLWYy poJb, Tak
Kak MHOrme K13 9TUX OO0JIbHbIX HYyXOalTCs
B Ananuse.

A) HeBponornyeckne ocnoXxXHeHus

Y 6ONbHbIX C TaxenbiMy 3aboneBaHUaAMU
4acTO Pa3BMBaAIOTCSH HEBPOJIOrM4eCcKne OCNoX-
HEHWS, Bbl3BaHHbIE, BEPOSATHO, BUPYCHOMN WH-
Basdvenm UueHTpasbHOM HEPBHOM CUCTEMDI
(SARS-CoV-2 BbiSBNSNM B FOJIOBHOM MO3re
M B CNMHHOMOS3IOBOW XWUAKOCTUN) U CUCTEM-
HbiM 3aboneBaHeM. HeBponormyeckme cum-
NTOMbI OnuncbiBaloTcAa y 36—57% 60/bHbIX B ce-
pusx cny4aes, NPUYEM 4Yalle OHM OTMeYanncCb
y 60/5bHbIX C TsXeNon popmMoin 3aboneBaHus.
K 4yucny aTmx OCNnoXHeHMin OTHOCATCHA OCTPOe
HapyLeHne MO3roBOoro KpoBoOOOpaLLLEHUS, Ha-
PYLUEHUSA CO3HaHWS, aTakcus, cynoporu, HeB-
panrmn, NoOpaxeHus CKeNeTHbIX MbILL, CUMI-
TOMbl CO CTOPOHbI KOPKOBO-CMNMHHOMOS3IOBOIro
TpakTa, MEHMWHIUT, aHuedanut, aHuedanona-
TUW, KIOHUYECKUE Cyaooporn, nonepeyHbin
MMenut u cuHgpom MmneHa—-bappe. BonbHbie
MOryT NOCTynaTb C CUMNTOMaMK/MpPU3HaKamm
3TUX MOPAXEHUN NN XE OHU MOTYT Pa3BUTbLCS
Ha poHe npoTekatoLein 6onesHn. NMporHo3 ans
3TUX OO0JbHbIX HEONAronpPUATEH.

e) CuHapom BbICBOOGOXAEHUA LUTOKUHOB

Y 60/1bHbIX C TSXKeNbiMu dopmammn COVID-19
4yacTo HabnaloT MOBbILLEHHbLIN YPOBEHb MPO-
BOCMANUTENbHbIX LMTOKVMHOB 1 MapKePOB BOC-
naneHmsa B cbiBOpoTke. CMHOPOM BbICBOOOX-
OEeHUs1 ULNTOKMHOB MOXeT BbidBaTb OPOC unu
MONMOPIraHHyo ANCPYHKLNIO, YTO, B CBOKO OYe-
penb, MOXET rnoeneyb 3a cobon cmepTb 60Sb-
HOro. BeposTHO, peyb MAET O NOTEHUMaNbHO
neTanbHOM BUPYC-UHOYLMPOBAHHOM BTOPWUY-
HOM remodaroymtTapHoOM AUME@POUUTAPHOM
rmctnouuTose. B ogHoM nccnepoBaHnn oTme-
4anochb, YTO Y BOJSIbHLIX, HY>XOAIOLLMXCS B Nepe-
Boge B OWT, Obiny 3HAYMTENIbHO MOBbILLEHbI
YPOBHU UHTEPNENKMNHA-6, nHtepnerikmHa-10 un
dakTopa HeKpo3a onyxonu-asabda U CHUXEHO
conepxaHue T-knetok CD4+ wn CD8+.
MpoBogdaTca mccnepgoBaHUs aOOEKTUBHOCTU
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nevyeHusa 6onbHbix ¢ COVID-19 npoTtuBoBOCHa-
NUTENBbHBIMU/MMMYHOCYNPECCMBHLIMX Npena-
patamu (HanpuMep, TouMnnaymabom, rmapok-
CUXJIOPOXMHOM / XJIOPOXUHOM, UHIMBUTOpaMm
SAHYC-K1Ha3bl) (9).

YacTbiMM Npu3HakamMmy rnopaxeHust sBsoT-
ca 6onb B XMBOTE, OpYyrne racTpoOUHTECTU-
HasIbHblE CMMNTOMbI, BOCNaNEHNs1 cepaevyHomn
MbiLLUbl  (MNOBbILLEHWE YPOBHEW TPOMOHMHA
M HATPUMypeTn4eckoro nentmga npo-B tuna).
Kakoe-To BpemMs OaHHbIi CMHOPOM acCouun-
poBanu Tonbko ¢ COVID-19, npu aTOM Yy 60/1b-
Hbix ¢ COVID-19 Ttect Ha SARS-CoV-2 moxeTt
[aBaTb Kak NOJIOXUTESNbHbIE, TaK U OTPpULLATESb-
Hble pe3dynbTaTbl. [aCTPOUHTECTUHASIBHBIE CUM-
MTOMblI C MOLUHLIMW MapkepamMmy BoOcCnaneHus
3acTaBnanu nNpennosioxXnTb pa3BuTme CUHOPO-
Ma BbICBOOOXOEHMA LMTOKMHOB U akTMBaLMIO
MakpodaroB. Y Tpetn O0MbHbIX dpakumsa Bbl-
6poca M3 NeBOro Xenygoyka CHuXanacb 00
<30%. TecT Ha SARS-CoV-2 Obln NONOXUTENb-
HbiM Yy 88% 6G0nbHbIX. BCce 6oNbHbIE MoayYanu
VMMYHOTITIO0Y/IMH, HEKOTOPLIM AaBann KOPTU-
kocTepouabl. Bce ©6onbHble NONpPaBUIUCH.
JleyeHne HOCUT B OCHOBHOM MOAAEPXUNBAKOLLNI
xapaktep 1 TpedyeT ydacTns MHOronpoguibHOM
KOMaHAapl (CneuyanmcTbl N0 AETCKUM UHOEKLN -
OHHbIM ©0NE3HSM, KapaMoNorn, PeBMaTosoNm,
peaHnmaToorn).

) CenTtu4yeckunii Wok y 6onbHbIX ¢ COVID

Mpn pe3kom yxyalueHUn cOocTosHUS B60Jb-
HOr0 C KJAMHMYECKM O0KA3aHHOM MHpEeKunen
UM C CUJbHbIM MNOAO3PEHNEM HA MHOEKLUMIO
HeobxoauMo, B MeEPBYD odependb, noaymaTb
o0 cencuce. lopor gnsa Takoro nogo3peHus
DOJIKeH ObITb CHMXEH. MNMoaymanTe: “A He cen-
CuUC 1 9T07?” KaxAabl pas, korga Ha GOoHEe UH-
dexkunn, paxe npu HopMasibHOM TeMnepartype,
60NbHOMY CTAaHOBUTCSI Pe3Ko XyXe. NMomMHuTe,
YTO CEncuc — 3TO TSKENbIN, XN3HEYrpoXalo-
WMIA BapuaHT nocnegHero atana MHPeKunn.
Knio4yeBoe 3HavyeHue ong yny4eHus nporHosa
y 60/bHbIX C MOAO3PEBAEMON UK NMOOTBEPXK-
OEHHON MHOEKUMEN NpU yxXyOlleHUn COCTONA-
HUS U pUCKEe PasBUTUSA ONCHYHKLMN OPraHOB
VMEIOT paHHee pacno3HaBaHue 1 ObICTpoe Ha-
yasio COOTBETCTBYIOLLEIO fieyeHud. K Tomy mo-
MEHTY, KOrga AMarHo3 CTaHOBUTCS OYEBUOHbLIM
M OTMEeYaeTCad MHOXECTBO aHOMasbHbIX GU3n0-
JIOrMYyeckux NapamMmeTpoB, PUCK NIETANIbHOIO NUC-
X0[a yXe o4eHb BbICOK. J1lobo 60SIbHOW C COo-
BOKYMHOW OLIEHKON 5 1 60osee No LKaie OLEHKN
TKecTn cocTtoaHns NEWS2 HyxxaaeTca B Cpoy-
HOM KJIMHMYECKOM obcnegoBaHUM cneuyanu-
cTamu.

B TeuyeHme yaca nocne BbIIBNIEHUS pucka
pa3BuUTUS cerncuca cnenyeT B3sTb ABa Nocesa
KPOBU, NSBMEPUTb YPOBEHb JlakTaTa CbIBOPOTKMN
M rasoB KpPOBU, a Takke OUEeHNTb 0OBbEM Bblae-
NieMoin B HaC MOoYMN.

Takxke B TeyeHMe 4yaca Mocie BbISBEHUS
pucka passutus cencuca 601bHOMY HEOOXO-
OMMO MPOBECTU: BHYTPUBEHHOE BBEAEHME aH-
TUOMOTMKOB LUMPOKOro cnekTpa gencTeusa (no-
Cne MoNy4yeHus pe3ynbLTaToB MNOCeBa KPOBWU)
npu Hannuum GakTepunanbHOM MHMOEKLNN, BHY-
TPUBEHHOE BBEAEHME XUOKOCTU MpPU BbiBNE-
HUK MO0 HeaOCTaTOYHOCTK KpoBoobpatlle-
HUS; MPU HEOOXOANMOCTU — BBEAEHME KNCNO-
poga. CenTnyecknin LWLOK cenvac onpenensioT
Kak pas3HOBMAOHOCTb cerncuca, npu KOTOPOW
OTMEYalTCad OAHOBPEMEHHO MNEPCUCTUPYIO-
wasa rmnotoHus, Tpeodylowas npuMeHeHUs
Ba30MPECCOPHbIX MpenapaToB noaaepXxaHus
CpeaHero apTepuanbHOro AaBfiEHNSA Ha YpPOB-
He >65 MM PT.CT., U YPOBEHb slakTaTa B CbIBO-
poTke >2 MmMornb/n (>18 mr/on). AucceMunnu-
pOBaHHasi BHyTpuUcocyaucTasi Koarynsuusa —
3TO NPOSBNEHME HapyLUeHUa Koarynsauuu,
ABNSAOLEECH NPOMEXYTOUYHbIM 3BEHOM B pas-
BUTNM NOJIMOPraHHOM HeJoCcTaTo4YHOCTU. B pe-
KOMEHOAUMAX MO JIeYEHUIO WokKa Yy OOJIbHbIX
B KpuTMyeckom coctosaHum ¢ COVID-19 npega-
MMCaHO NCMNOJIb30BAHNE KOHCEPBATMBHOM XNA-
KOCTHOW Tepanun (ny4wle KpucTanioungHble,
a He KonJlomaHble pacTBOPbI) M Ba30aKTUBHbIX
npenapartos, Npu4yeM Noaxosiliern anstepHa-
TUBOW CUYMTAIOTCS Ba30MPECCUH WUNW agpeHa-
NVH (3nnHadpuH). Ecnan ¢ nomoLbio Hopaape-
HaJnHa He noJlydaeTcss O0CTUYb LIEeSIEBOrO
CpedHero aptepuanbHOro OaBJfIEHUSl, MOXHO
coyeTaTb Ba30MpPecCuUH C HopadpeHasMHOM.
JonamMmuH pekomeHayeTcs TONbKO B KayecTBe
anbTEPHATMBHOIO BA30MNPECCOPHOro npenapa-
Tay HEKOTOPbIX 6OJIbHbIX (HANPUMEP, C HU3KUM
puckoM OGpagukapoun Uam TaxuaputMumn).
JobyTamnH pekoMmeHOyeTcs B cnyyasx SBHOMO
nepcmcTUpoBanusa rmnonepdysnm, HeCMoOTpS
Ha afekBaTHYI XMOKOCTHYIO Harpy3ky U ucC-
nonb3oBaHMe BasonpeccopoB. [Npu pedpak-
TEPHOM LLOKE PEKOMEHAYIOT NPUMEHEHMNE HU3-
KX 0,03 KOPTUKOCTEPOUIOB.

3) CocyauTtas xupyprus

He npekpawaloTcs cnopbl OTHOCUTENBHO
TOro, CTOUT NN OTKaAdpiBaTb BMELLATENbCTBA
Ha cocynax U Kakme Mepbl MPeaoCcTOPOXHOCTU
cnenyeT npeanpuHUMaTth B Cllyyae BbIMOJIHE-
HUSA Takux npouenyp y 6onbHbix ¢ COVID-19.
B HekoTOpbIX CTpaHax onpenefnieHHble Mepbl
Mo paspelleHnto 3Tor Npobnembl BbiIn NMpu-
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HATbl B CaMOM Hadvane naHgemMmumn. OCHOBHbLIMU
M3 HUX CTaln TakTuka OTCPOYKU MSIaHOBbIX
onepauuin 1 BblaeNneHne psana 60nbHUL, Nog,
“KOBUOHbIE KJIMHUKN”. BOMBLUMHCTBO KPYMHbIX
CepaeyHo-CcoCyamCTbIX LLEHTPOB OblN OTAAHbI
non neveHne COVID-19 mn ctanu 3aHMMaTbCs
B OCHOBHOM Jle4eHNeM BO0JNbHbIX C HOBOW WH-
dekumen. Xots Moo nokasaTbCs, YHTO HEKO-
TOpble KJIMHMUKM He CcTonkHyTcss ¢ COVID-19,
BCKOPE CTasi0 NMOHATHO, YTO COXPaHUTb Kakyto
Obl TO HM ObINO OonbHULY “cBOOGOAHON” OT
COVID B ycnoBusix naHOAEMUN HEBO3MOXHO.
B Takux knmMHMKax BCe MJjlaHOBblE Onepauumn
cTapanMcb OTNOXWUTb Ha Kak MOXHO Oonee
nonrunii cpok. MNpur aTom padboyre cMeHbl cTapa-
JINCb OPraH130BbIBaTb TakMM 06pa3om, YTOObI
B Nt0OGOI MOMEHT Ha MecTe okasasicsa Oexyp-
HblA COCYOMCTBIN XMUPYpPr (HanpuMep, B pexu-
Me 1 pabounii AeHb / 4 BbIXOOHbIX ANA KaXa0ro
xvpypra), B HaCTHOCTW, 4TOOblI UMETb BO3MOX-
HOCTb BbIMOJIHUTb OTKPbITOE COCYANCTOE BME-
wartenbcTtBo nboro Tuna. lNMommmo aTOro,
cnenyet ob6ecneynTb NOCTOSAHHOE AEeXYPCTBO
Opuragbl 3HA0BACKYNSAPHBLIX XUPYProB, COCTO-
Aller M3 OByx BedyLMX XUPYProB U YeTbipex
aCCUCTEHTOB.

JOCTYynHOCTb XMPYProB 1N aHeCTE3UONOroB,
onepauuoHHO 1 aHruorpadunyeckon nabopa-
TOPUN, FOTOBHOCTb XMPYPrM4yeckoro obopyno-
BaHUS U pacxogHbIX MaTepuasnoB (Hanpumep,
NnpPOTE30B, CTEHTOB, NPOAYKTOB KPOBM) — BCE
3TV MOMEHTbI UMEIOT NEPBOOYEPEHOE 3HaYe-
HME B NPUHATUN PELLEHMNSA O BO3MOXHOCTU Bbl-
nosiHeHnst onepaumun. NomMnmMo BO3MOXXHOCTEN
KaXXO0M KOHKPETHOW KIIMHUKW, cnenyeT NpuHn-
MaTb BO BHUMaHME 1 crieundunky onpeaeneHms
TOro, 4TO MMEHHO CUYMUTAETCH SKCTPEHHOW Cu-
Tyaumen B kaxnon obnactn xmpyprun. B atmx
uensx OblI0 peweHo UCMosib30oBaTb KOHLEN-
umio “crtenenu npuoputetHocTn” (level of prio-
rity, LOP) onga cepaedHo-cocyaucTbIX NpoLenyp.
B Tabnnue npegcrasneHa MoanduLmMpoBaHHas
BEpCUs 3TOM KOHUENUMU ans CoCyaucTom Xu-
pyprun Knaccudukaums cny4aes B OCHOBHbIX
pasnenax MOXeT MOMOYb B MPUHATUN PELLEHWNI
OTHOCUTESNIbHO JNledyeHust GOoNbHbIX B Mepuom,
naHoemun. NpuMeHeHmne OaHHOW KOHUEMLUMn
Takke NOMOXET 3alUTUTb MEOUUMHCKNX pa-
OOTHMKOB OT KOHTAKTOB C BO3MOXHO 3apaxeH-
HbIMWU WN/UNKN BGECCUMNTOMHbIMU BONIbHbLIMI
¢ COVID. JaHHasa knacndukaumsa MoxeT ObiTb
nonesHa npu oueHke 60JIbHbIX C HEM3BECTHbBIM
COVID-cTatycom. CocCTOsIHMA, OTHOCSLLIMECS
LoP I, no3BonsOT OTNOXUTb BMELLATESNIbCTBO
Ha MakcumasnbHO 00sbLLON cpok. COCTOAHUS,
oTHOocsawmecs K LoP II-1V, cnenyeT oueHvBaTb

B Ka&XO0M KOHKPETHOM CJly4ae, OpPUEHTUPYSCb
Ha MHOMBMAOYallbHble OCOOEHHOCTM 6O0JIbBHOro
M Ha BO3MOXHOCTU MEAMLIMHCKOrO yypexae-
HUa. Tak, HanpuMmep, B MOCKOBCKOM LleHTpe
WHTEPBEHLMOHHON KapAWOAHTNONOINM BCEM
OonbHbIM C cocTosHuaMM LoP | npouenypbl
OTK/a4blBalOT, U B TO XXE€ BPEMS HalIX Bpayn
ob6s3atenibHO NPOBOAAT BMeLLaTeNbCcTBa MO
MoBOOY SKCTPEHHbIX W YPreHTHbIX Clly4yaes.
B nocnegHne 10 net HameTunacb TeHOEHUUd
K MPOBEOEHMIO MPENMYLLECTBEHHO 3HO,0BACKY-
NapHbIX Npouenyp. B cnoxuellencsa cutyaumm
O4YEeHb BAXHO MCMNOb30BaTb BO3MOXHOCTb CO-
KpaTuUTb BpPeMs onepaumm n MUCNonb30BaTb
MECTHYIO WU PErnoHanbHyld aHecTe3uio.
NMocnepnHee npuobpeTtaeT ocoboe 3HayeHwue,
TaKk Kak He TpebyeT NMpUMeEHEHUs UHTybauum
M BEHTUNALUNU, YTO CHMXAET BEPOATHOCTb 3a-
paxeHnss B XoOe a3pO030Jib-FeHEPUPYIOLLUNX
npouenyp. OHOoBaCKyNsipHbIE NMpoLenypbl Tak-
Xe MpeanoyTUTENbHEE C TOYKW 3PEHUs npe-
LOTBpaLleHna kposonotepu (7).

Bpaun, meguumHckme cecTpbl U apyrme co-
TPYOHUKN MEeOVLUMHCKUX YUYpPEeXOeHWn, ydyacT-
BylOLME B sied4eHun naumeHtoB ¢ COVID-19,
noaBeprarTcsa BbICOKOMY PUCKY MHULMPOBA-
Hua. KnoyeBbiIM MOMEHTOM B obecneyeHunu
©e30nacHOCTV MegULIMHCKOro nepcoHasna saBns-
eTCcqa NpenocTaBfeHne eMy CpeacTs UHAMBU-
ayanbHon 3awnTbl (CU3). Bo MHOrMx LeHTpax
oTMevasncsa HegocTaTtok aTux cpencts. CU3
O XUPYPryuyeckom OOJIKHbI BKIOYATb HEKO-
TOpoe p[ononHuTenbHoe obopynoBaHWe Mo
CPaBHEHWIO CO CTaHO4aPTHbIM HabopoMm. JInuo,
MOMKMMO MAacKu M 3allMUTHbIX OYKOB, crenyeT
NpUKPbIBaTb LLMTKOM; NPEeanoYTUTENbHO MNOJb-
30BaTbCA [OBOWHBIMK MepyaTkamu, KOTopble
PUKCUPYIOTCS NNAcTbIPEM K XUPYPrnyeckomy
xanaTy. 9TO CHU3UT PUCK MHPULMPOBAHNS NpU
nposegeHun onepauumn. Nommmo CU3, cnepyet
no3aboTUTbLCH O COOTBETCTBYIOLLEN MOOTOTOBKE
OonepauyioHHON, NPUHATL BCe Mepbl Be3onac-
HOCTM MNpU TPAHCNOPTUPOBKE BOSILHOIO 1 TLIA-
TeNbHO AE3VHMULMPOBATL ONMEPaLMOHHYIO.

MTak, KoHUeNuMs CTENEHU NPUOPUTETHOCTU
MOXET CbIrpaTb BaXkHYO POJib MNPU MPUHATUN
peLlleHns o NPOBEAEHUN U OTCPOYKE XMPYP-
rMYEeCKOro BMeLlaTenbLCTBa Ha cocynax. Kpome
TOro, 60/bLIY0 NOMOLLb B MPUHATUN pELLeHUS
006 OTCpOUKE TOM U NHOW onepaunn Ha oan-
TeNbHbIM CPOK MOXET OKasdaTb KOHCYbTauums
C 9KcmepTaMmm — JINYHAS UM NO Nepenmcke.
Mpn BbLINOAHEHUMN XMPYPrMYECKOro BMeLla-
TeNbCTBA (Kak OTKPbLITOro, Tak U 3HO0BACKYNSAP-
HOro) y 60/IbHOro ¢ NOAO3pPEBAEMbIM UM MNOA-
TBEepxaeHHbIM COVID-19 cnenyet obecneynTb
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Ta6nuua. Onpeaenexne cTeneHn NPUOPUTETHOCTY A1 COCYAMUCTON XMPYPru

LoP I*: nnaHoBble onepauuu (pyTuHHas rocnuTann3aums AJs Xupypruiyeckoro BMeLuaTesbCcTBa)
A3C**
BonbHble 6e3 pa3pbIBOB 1 reMoAMHaAMUYECKN CTabubHbIe
3|-|C***
BonbHblE C NepeMexaroLLencs XpOMOTOoM
XpoHuyeckas UemMnst KOHEHYHOCTEW C 60JIbi0 B MOKOE MM NOTEPEN TKaHM
BeccuMNTOMHbIV PECTEHO3 LIYHTA U CTEHTA
AB**** poctyn ona remogmnanvaa
PeBunausa pucTynbl No NoBoay ManbdyHKLUMM/00KpaabBaHNs
Hanoxexune AB-ducTynbl 1 yCTaHOBKaA KaTeTepa 4511 avannsa
Bs*****
BapurkoaHble BeHbl, abnauum
YnaneHve Gunbtpa U3 HUXHEV NOMON BEHBI
BeHo3HOEe CTEHTVPOBAHME Y 6HECCUMNTOMHBIX HONbHBIX
LoP II: akcTpeHHbIe onepaynn (60sbHbIe, MOCTYNUBLLME HE B NJIaHOBOM ropsiake AJ1s XUPYpPru4eckoro
BMeLLaTeIbCTBa, a HyXAaloLmecs BO BMeLIaTeibCTBE Uin B orepauuu BO BpeMs TeKyLyen rocnuraam3auum
o ApYruM npuYnHaMm; Takux 60JIbHbIX HeJlb3sl BbIMUCATh, HE BbIMOJIHUB UM PAaBNKANbHYIO NMpoLeaypy)
A3C
ATAA/ABA***** ¢ 0CTPbIM CAEPXAHHBIM PA3PbIBOM Y reMOAMHAMMYECKM CTabUbHBIX O0bHbIX
BbicTpoe nporpeccupoBaHve gnameTpa aHeBpuambl 1 ATAA/ABA 6onblioro guamrepa ****** (>6-6,5 cm)
CUMNTOMHbIE aHEBPU3MbI NeprdEPUIECKMX apTPUii
MNceBnoaHeBpr3Mbl (HE NoaxoaaLime Ans BBeAeHUS TPOMOWHA UM KOMMIPECCUMW NOA, YbTPa3BYKOBLIM
KOHTPOJSIEM)
3nc
B oTcyTCTBME HEBPOAOrMYEeCcKoro geduumnta nokasaHa peBackynsapusaums B TedeHune 6amxaniumx 4acos
nocne Nepeov BU3yannsaLmn, peLlieHne JOMKHO NMPUHUMATbCS MHOVBUAYANIbHO B KaXA0M KOHKPETHOM
cnyyae
NHdrumpoBaHHbIi apTepranbHbli npoTes 6e3 SBHOro Cencuca, reMopparmyeckoro Woka Uim yrpoxaroLwero
paspbiBa
XVpypruyeckuii ApeHax u caHaums (B TOM YCIe Npu HeoBX0AMMOCTY, Mefk1ue amnyTaumnn); CneayeT HavaTb

neyeHne aHTMBMOTUKaMK Y BCeX BOMbHBIX C NMOLO3PEHNEM HA XPOHUYECKYIO ULLIEMUIO, YTPOXKAIOLLLYIO NOTEpPei
KOHEYHOCTM, NPU KOTOPOI MMEETCS NYOOKMIA o4ar MHPEKLMM MW BIaXHAs raHrpPeHa HUKHEN KOHEYHOCTH

AmMnyTaums no NoBoAy MHPEKLMM UM HEKPO3A, ECNM CNACTU KOHEYHOCTb HE NPeACTaB/ifeTcs BO3MOXHbIM
CUMNTOMHBIN OCTPLINA ME3EHTEPUASbHBIA TPOMOO3
AB-poctyn ons remogvannsa
3aTpomMBMPOBaHHbIN MK HEPYHKLMOHABHBIN JOCTYN NS Avanvaa
NHOMUMPOBaHHBIA JOCTYN
PeBun3uns AB-GucTynbl N0 NOBOAY N3bS3BNEHMUS
TyHHENbHbIV KaTeTep

LoP Ill: akcTpeHHble cutyauun (onepayunto Heo6xo[4MMO BbINOJIHUTb A0 HaYyana paboyero AHs,
creayowero 3a AHeM NPUHATAS peLueHns 06 onepaynn)
A3C
ATAA/ABA 1 nepudepunyeckne aHeBpr3mbl C Pa3pbiBOM NPU HECTABWUIBHON reMOLMHAMUKE
3nc
OcTpas nemust KOHeYHOCTM (HeBPOorMieckunii AeduUmUT KOHEYHOCTH, 0COOEHHO C NOTEpel Menkom
MoTopukm (ctenens |IB no Rutherford))
OcTpas nwemms KOHEYHOCTW, BTOPUYHAS NOC/E OCTPOM OKKIIIO3MM a0PThl
dacumoTomus (4N KOPPEKLMM NOCTULLEMUYECKOrO KOMMNAPTMEHT-CUHAPOMA)
Paccnoexuve aopThbl
Paccnoexve aopTbl TMNa A
OcnoxeHHoe paccnoeHne aopTsl TMNa B
TpaBMaTnyeckoe NoBpeXaeHNe C KPOBOTEYEHNEM
B3
OcTpebii TPOM603 NOAB3A0LLHO-6e4PEHHOr0 BEHO3HOMO CErMEHTa C 0BLLIMPHBIM NOPaXeHUeM
1 BbICOKMM PUCKOM JIErO4YHON 3MB0MK

LoP IV: cnacutensHbie onepauyum (nayueHTsl HyX[aloTcs B CepaeyHO-1ero4YHoi peaHnmaynm npu nocTynaeHnn
B oriepaynoHHYIO UN [10 Ha4Yana aHecTe3nm)

Mpumeyvarne: LoP* - cteneHb npuoputeTHocTu; A3C** — aHeBpuamaTtuyeckoe 3abonesaHue cocynos; 3MC*** —
3aboneBaHne nepudepunyecknx cocynos; AV**** — apTepunoBEHO3HbI; B3***** — BeHO3Hble 3aboneBaHus; ATAA/ABA
¥IHFXX _ aHEeBPU3MbI TOPaAK0aBAOMMHANBLHON a0PThl / aHEBPU3MbI OPIOLLIHON a0pThl.

Yo Takoe COVID-19?
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MOJIHYIO 3aLMTy BCEMY MepcoHasny B onepauy-
OHHOW 1 B aHrnorpadpu4eckomn nabopatopum.

n) Cepaue n COVID-19

Y 60nbHbIX, ymepLmx oT COVID-19, otmeuva-
eTcs 6os1ee BbICOKNI, MO CPABHEHUIO C BbIXXMB-
WMWK, YPOBEHb TPOMOHVHOB 1 BONbLUEE YNCTO
ConyTCcTBYOLWMX 3aboneBaHuin. B OonbLUNH-
CTBE NCCIeN0BaAHUM, NOCBSLLEHHbIX Npobneme
COVID-19, oTtmMeyvaeTcsl, 4TO nopaxeHue Mmo-
Kapga y Takmx 005bHbIX COMPSXEHO C MOBbI-
LWWEHHBIM PUCKOM JIETA/IbHOrO0 MCX04a U 4YTO
MOBbILLEHNE U UBMEHEHWSI B YPOBHE TPOMOHMU-
Ha | (Tnl) MoryT ObITb PpaHHUM Npeaynpexaato-
LWMM CUrHASIOM MI0XOro OTAANEHHOrO NPOrHO-
3a. PaHee S. Shi n coaBT. onybnukoBanu gaH-
Hble 416 O60/bHbIX, FOCAUTANN3MPOBAHHbIX
¢ COVID-19 B YxaHe: y 20% 13 HUX MMENOCb
nopaxeHue cepaua, Ha KOTopoe ykasbiBas no-
BbILLUEHHbIM ypoBeHb Tnl, a cpeou ymepLumx
60/bHbIX TakmMx OblNO Bonee NoMOBUHLI. B 60-
JNlee nosgHen paboTe TeX XXe aBTOPOB OMUChI-
Bancs 671 60SIbHON, rocnUTannU3npPOBaHHbIN
rno noeonay Tsxenon popmbl COVID-19 B nepu-
oA ¢ aHBapsa no deepanb 2020 r. MNpu nocTty-
MAEHUN B KIIMHUKY MOpaXxeHue muokapaa oT-
Meyanocbk NnpumepHo B 16% cny4yaes (7).

BeposaTHOCTb BbIFBIEHUS MNOBPEXOAEHUS
Muokapaa y ymepuux 0onbHbIX Oblna 3Hauu-
TesNbHO BbIlLE, YeM Y BbDKMBLUMX (75% vs 10%;
p < 0,001). MNMpwn nocTynneHmnn y 6onbLUMHCTBA
60/bHbIX, KOTOPbIE BNOCNEACTBUM CKOHYANUCh,
oTMeYanMcb aHOMallbHble pe3yfbTaTbl nabo-
pPaToOpPHbIX aHaNM30B, Takne Kak MoBbILLEHHbIN
YPOBEHb NENKOUUTOB, HENTPOPUIOB, acnap-
TaTTpaHcaMmHasbl, KpeaTuHuHa, C-peakTuB-
Horo Oenka M NpoKanbUUTOHUHA. [MomMumo
BbICOKOro Tnl, y HUX 4alie, YEM Y BbDKUBLUUX,
BbISIBISINM MOBbILLEHHbIV YPOBEHb KPEATUHKU-
Hasbl, MrUokapamnanbHoro nsodpepmeHta (CK-
MB), mmnoremornobmHa v N-TepMMHaNbLHOro
HaTpPUNypeTnYeckoro nentuga npo-B Tuna.
Ymepwme ot COVID-19 6binn cTaplie, cpeau
HUX Npeobnagan My>X4mHbl, Uy HAX Yalle Ha-
6nio0annucb COMyTCTBYOLWME 3aboneBaHus —
rmnepToHnsa, auabeTt, kopoHapHas 60ne3Hb,
XPOHMYECKAA Mno4YeyHas HenoCTaTO4YHOCTb,
XpOHu4eckme 3aboneBaHusa cepaua uam Mos-
roBbIX cOCynoB. Hanbonee 4acTbiM CONYTCTBY-
lownm 3aboneBaHMeM Oblia FMNEPTOHUSA —
ee BbIABUIN Yy 30% M3y4eHHbIX 60JbHbIX. BaxHO
OTMETUTb, 4TO, A0 AaHHbIM S. Shi n coasrT.,
B NEPUOL OT NOCTYMNNEHUNS B KIIMHUKY 0,0 CMeEp-
T “B rpynne ymepLunx oTMe4yanocb NOCTOSAH-
HOE€ W3MEHEHME CepaeydHbIX nokKasaTenen,
ocobeHHo ypoBHel CK-MB n cepaedHoro Tnl”.

Ewe B opHoW paboTe, yBuaeBlUel cBeT
B MHTepHeTe 8 maa 2020 r., oo nybnnkauum
B ‘Journal of the American College of Cardio-
logy”, W. Ni n coaBT. u3 HapogHoro rocnurtasns
MekuHckoro yHuepcuteta (MeknH, Kutain)
onucanun gaHHble obcnenoBaHns 176 60/bHbIX,
rocnuTann3anpoBaHHbix ¢ COVID-19 (8). Otn
aBTOPbl TAKXXe OTMETWU/IN, 4YTO ymMepLumne 60ob-
Hble OblNM cTaplle, y HUX Yaule Habnoganncb
conyTcTByOLMe 3aboneBaHus 1 Obina 6onee
BblCOKas BEPOSITHOCTb BbISIBJIEHUS MOBbILLEH-
HOro Tnl npu NOCTYMAEeHUN, 4Yem Yy BbDKUBLLUX
005bHbIX (58,33% vs 12,07%). MHorodakTop-
HblA aHannM3 nokasan, 4To BEepOSATHOCTb fe-
TanbHOro mMcxoga cpean 60JIbHbIX C OCTPbIM
nopaxeHnem Muokapga 6bina B 7-10 pas
Bbllle, 4emMm cpenn B60NbHbIX 6e3 nopaxeHus
Muokapaa, B 3aBUCUMMOCTW OT WCMOJIb30BaH-
How mopenun. CywlecTByeT siBHas 3aBUCUMOCTb
MeXay nopaxeHnem cepaua n ypoBHEM fe-
TanbHOCTU Yy 6onbHbIX ¢ COVID-19.

Bo3HukaeT Bomnpoc: cnegoyeTr nm B 0b6s3a-
TeNbHOM NopsaKke N3MepPSTb YPOBEHb TPOMOHM -
HOB y BCeXx 60J1bHbIX ¢ COVID-19 nnu e TonbKo
y TeX, KTO HaxoamTcsa B Hanbosee TSXenom co-
CTOSHMN? TakXke BaXHO NpPOCNeauTb, Ha KaKoM
MMEHHO 3aTane 3abosieBaHUs NPOUCXOAUT Mo-
BblLLEHMNE YPOBHS TPOMOHMHA, UIMEIOT I MECTO
HEOOHOKPAaTHbIE MOBbLILWEHNSA 3TOrFO0 YPOBHS
Y OHOrO 1 TOro e 60JIbHOro 1 YTO BbI3bIBAET
3TM NOBbILLIEHNS — MPUYUHBI MOTYT ObITb CaMbl-
MU pasHbiMM — OT MHpapKTa MrMokapaa oo Mu-
okKapamTa, HanpsXkeHUs NpaBoro Xesnyaoo4yka
M gaxe “UMTOKMHOBLIV WUTOPM”. MNMpUYnH Takmx
O4Y€eHb MHOr0, U B HACTOSILLIEE BPEMS €CTb BO3-
MOXHOCTb JlydLle NOoHATb Ux 6naronaps IxoKIr.
MHTepecHo OyneT y3HaTb, KakoBa A0ns 605b-
HbIX CO CHWXEHHON @YyHKUMEen cepaua.
M3BECTHO, YTO Y MHOIMMX NMoaoOHbIX OOJbHbIX
NMPoOUCXoanT paspbIB OAALLIKN. Y HEKOTOPbLIX OT-
MeyaeTcs noabem cermeHTa ST, ogHako npo-
LLEHT MX HeBenmk. MoxeT ObiTb, MOHUMaHWIO
cuTyaumm 6ynyt cnocobcTBOBaTbL MCCnenoBa-
HMa ¢ Budyanuzauymeinn. O4yeHb BaXXHO Npwu-
CTalbHO MOHUTOPUPOBATb N3MEHEHUSA YPOBHS
MUOKapananbHbix (GEPMEHTOB, CepaeyHOoro
puTMa 1 GyHKUMM cepaua 1 Ha3HavYaTb CBOEB-
peMeHHoe fie4eHre, B TOM YMCe MHTepPBEHLM-
OHHOE, 0COBEHHO MNPU UCMONb30BAHUKN MOTEH-
LMasbHO KapAMOTOKCUYHBIX MnpenapaTtoB OT
SARS-CoV-2, Takmx Kak XJIOPOXMH M NOMNUHa-
BUP/PUTOHABMP.

Moka ewle NpexneBPEMEHHO rOBOPUTL O TOM,
41O BONbHBIE C MOPaXeHEM MMoKapaa obpeye-
Hbl Ha HebnaronpuaATHbIN Kcxon 6onesHu, —
Bedb OT HEro ymmpaeT b okono 30% naum-
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E€HTOB, HO HEJb351 He NPU3HAaTb, YTO 3TO Nopaxe-
HUEe UrpaeT BaXKHYl POJib B Ka4ecTBe pPaHHero
npeaynpexaeHnsa 0 BEePOSTHOCTM CMEPTU Npu
COVID-19, ecnu 0OCHOBHbIE cepaeyHble Nokasa-
TeNn NPEBLILLAIOT HEKME MOPOroBble 3HAYEHNS.
Bnpoyem, kapTuHa MNOBbILLIEHHbIX CepageYHbIX
MapKepPOB OCJIOXHAETCS! BbICOKUM MPOLEHTOM
COMYTCTBYIOLLNX CEepaAeYHO-COCYaANCTbIX 3ab0-
NeBaHM, 1 MOXHO NPEeAnooXnTb, YTO K HEOD-
paTuMbIM NOCNEACTBUSM MOXET MPUBECTU CO-
yeTaHMe OCJIOXKHEHUIN Ha cepaue C UCXOOHbIM
XPOHMYECKMM 3aboneBaHneM cepaua unm pu-
CKOM, acCOUUUPOBAHHBLIM C  CepAaLeMm.
CyuiecTByeT Takxke BEpPOSATHOCTb TOro, Y4TO Cu-
CTEMHbIV BOCMANUTENbHbIM OTBET HA MHEBMO-
HUIO MOXET MNOBbICUTb aKTUBHOCTb BOCMan-
TeNbHOro NPoLLecca B KOPOHAPHbIX aTepockKse-
POTUYECKUX OnswKkax, 4TO MNPUBOAUT K WX
HeCTabubHOCTU 1 NOTEHLNAIbHOMY Pa3pbIBY.

[oBOpSA O cTeneHn BOBNEYEHHOCTU Cepaeuy-
HO-COCYAMCTOWN CUCTEMbI B MPOLECCHI, CBSA3AH-
Hble ¢ COVID-19, Mbl HE MOXEM He Mpu3HaTb,
4YTO Ha HbIHELLHEM 3Tare uccnenosaTen BUAAT
NMWb BeplunHy aircbepra. MHorme BOMNPOCHI
ocTalTca 6e3 oTtBeta. Heob6xoayMoO MOHATH,
B KakuX Cllydasix NpPoOMCXoauT HOBOE MOBbILLEe-
HMe YPOBHS TPOMOHUHA, B KaKUX NPOA0IKaeTCs
cTapoe, a B KakMx UMeeT MeCTO XPOHMYEecKoe
MOBbLILLEHME 3TOr0 YPOBHSA. YTO mpoucxogut
C VHPUUMPOBAHHBbIMU OOJIbHbIMU, Y KOTOPbIX
MONIHOCTBIO UM MOYTN OTCYTCTBYIOT CUMIMTOMBbI
60ne3HM? MNMoBbILWAETCA NN Y HUX YPOBEHb TPO-
MnoHMHa? 3a TakuMu 00JIbHbIMXM HEeobXoamMmo
npucTasnbHO HadbnoaaTb. KakoBbl OTAaneHHbIe
rnocnencTems 3adboneBaHusa A8 BbIKMBLUUX
ON0SIbHbIX?

K) MaHpemMmua kopoHaeupyca oTpasuTcs

Ha pblHKe KOPOHAaPHbIX CTEHTOB

B peruoHax, CTOJIKHYBLUMXCS C 00Jie3HbIO

Jo Havana naHoemMmun KOpOHaBumpyca
(COVID-19) ctommocTb rnobanbHOro pblHKa
KOpOHapHbIX cTeHToB B 2019 r. pocturana
5 mnpa oonnapos, a COBOKYMHble TEMMbI FOO0-
BOro NpuMpocTa oxuganmcb Ha ypoBHe 3,4%,
Tak 4yTo 4Yeped 10 neT 310 NoKasaTesib COCTaBU
Obl 6onee 7 mnpa nponnapoB. OgHako B permno-
Hax M cTpaHax, cTonkHyBwwuxcsa ¢ COVID-19,
Hanpumep B CLUA n B Itanun, no gaHHbIM Be-
ayuier komnaHmm B o6nactm cbopa 1 aHanusa
nanHbix Global Data, B nepmnoa naHoeMum npo-
N30MOET CHUXEHME OOXOO0B.

Cneumanuct nNo aHann3y pbiHKa MeguLUMH-
ckux yctponctB B Global Data A. Laffafian kom-
MEHTUPYET CUTyaumio cnegyowmm obpasom:
“B uenom, oxupaetcs, 4to naHgemua COVID-19

OKa&XXEeT MUHMMAaNbHOE BAMSIHME Ha MpoBeae-
HMe cepaevyHO-COCYaANCThIX NPOoLEeayp, Hanpas-
JIEHHBIX Ha CraceHne Xu3Hu 6osbHbIX. MMpoue-
Oypbl YPECKOXHbIX KOPOHAPHbLIX BMELLATENbCTB
(YKB) cunTatoTcsd aKCTPEHHOM Mepoin s neye-
HUS BONbHbBIX C OCTPbLIM MHMAPKTOM MUOKapaa
Wnm ¢ cepaedHbiM npmuctynom. OgHako onpene-
neHHasa 4actb npouenyp YKB BbinonHdaercsd
y GONbHbIX, KOTOPblIE HE HAXOOATCH B OCTPOM
COCTOSIHMM. OTU He SKCTPEHHbIE MpPOLEeaypbl,
Kak oXwupgaeTcsl, B nepuon naHaemuin oyoyT
OTNOXEHbI UM BOOOLLE OTMEHEHBI” (9).

AMepukaHcKkaa Koanerms Kapauosioros
(ACC) n ObLiecTBO cepae4yHo-CoCyaANCTOW aH-
rmorpadum n umHTepeeHumn (SCAI) HepaBHO
onybankoBanm CNUCoK pekoMeHaauuin oais na-
6opaTopuin KkaTeTepmsaunm Ha Bpems naHpe-
Mun. OgHa 13 9TUX pekoMeHJaunin Bkovana
OTMEHY/OTCPOYKY BbINOsHeEHWS npouenyp YKB,
KOTOpbIE MOIyT CHUTATbCS NJIAHOBbLIMU, HANPW-
mep YKB npu ctabunbHol uwemmnyeckon 60-
nesHu cepaua.

CornacHo psgy vuccnenosaHuin, B onpene-
JIEHHOM 4Yncre cay4daeB npu ctabunbHbix 3a60-
neBaHusax cepgua dapmakoTepanma MOXET
ObITb HE MeHee apdeKTUBHA, HEM UHTEPBEHLM-
OHHble npoueaypbl. Kpome Toro, MHorne 60sb-
Hble, UCnbITbiBalOLWME GO B rpyan, BO Bpemsi
Kpun3uca MOryT onacatbcs obpalwlaTtbCs B Ku-
HUKW, 4TO eule 60MbLLE CHU3UT YNCIIO YCTAHOB-
JIEHHbIX ANArHO30B 1 Ha3HAYEHHbIX NPOLEenyp.

C opyroit CTOpOHbI, B Tex cnyyasx, kKorna
OOo/bHbIE HYXXOAIOTCA B NPOBEAEHNM NMpoueny-
pbl, npenmyuiecteamu HKB aensatoTca ero mu-
HUMaNbHO WHBA3UMBHbIM XapakTep, a Takxke
MEHbLLAs MO CPABHEHUIO C OTKPbITBIMU Onepa-
UMSIMU MPOAO/IKUTENBHOCTL FocnuTanmsaunm
1 BOCCTAaHOBUTESIbHOIo nepuoga. 9To ocobeH-
HO BaXHO B nepuoa, korga Heob6xoauMo Mak-
CYIMaJIbHO YBENNYNTb AOCTYMHOCTb OONIbHUYHbLIX
KOEK M CHU3UTb KOHTaKkT 60nbHbIX ¢ COVID-19.
CnepoatenbHo, YKB MOXHO pekomMeHOoBaTb
yalle, 4emM onepauu Ha OTKPbITOM cepaLe.

Ha pocCT pbliHKa KOPOHAPHbLIX CTEHTOB BAUSSIO
yBenun4yeHuve vncna HYKB. YKB — 9T0 MyH1MansHo
MHBa3MBHas Mpoueaypa Ha KOPOHApHbIX apTe-
pusax. B 6onblinHcTBe cnydaeB YKB onga noa-
Aep>kaHns NPOXoAMOCTU paHee 3akynopeHHOoM
apTepun MNPUMEHAIOT CTeHT. BBuay ctapenus
HaceneHms 3eMHOro Lwapa, npeanoyvYTeHus,
OTAABAEMOro MMHMMAaIbHO MHBA3MBHbLIM MPO-
ueanypam, pocta 3aTpaTt Ha 34paBOOXpaHeEHne
B MMPOBOM MacwTabe 1 HenpepbIBHOIO Mpo-
Lecca TEXHONOMMYeCcknx yCOBEPLUEHCTBOBA-
HUIM 06bem npouenyp YKB BO BCceM mMupe Ha-

Yro takoe COVID-19?

pacTaer.
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A novel outbreak termed coronavirus dis-
ease 2019 (COVID-19) has continued to chal-
lenge the healthcare system globally. By the
middle June 2020 ~8,000,000 positive cases,
with ~ 535,000 deaths A worldwide response to
maintain the healthcare system is essential dur-
ing the pandemic. The main reason for delaying
the performance of elective procedures has
been to ensure that the healthcare system
keeps up with the pandemic. Numerous con-
cerns have emerged regarding whether to de-
fer vascular procedures and the protection
measures necessary during the treatment of
a patient with COVID-19.

First of all, let me say a few words about
COVID-19: what is it, and what we must do,
when facing it.

COVID-19is the disease caused by an infec-
tion of the SARS-CoV-2 virus, first identified
in the city of Wuhan, in China's Hubei province
in December 2019. COVID-19, was previously
known as 2019 Novel Coronavirus (2019-nCoV)
respiratory disease, before the World Health
Organization (WHO), declared the official name
as COVID-19 in February 2020.

The SARS-CoV-2 virus belongs to the family
of viruses called coronaviruses, which also in-
cludes the viruses that cause the common cold,
and the viruses that cause more serious infec-
tions such as severe acute respiratory syn-
drome (SARS), which was caused by SARS-
CoV in 2002, and Middle East respiratory syn-
drome (MERS), whichwas caused by MERS-CoV
in 2012. Like the other coronaviruses, the
SARS-CoV-2 virus primarily causes respiratory
tractinfections, andthe severity ofthe COVID-19
disease can range from mild to fatal.

Transmission

The SARS-CoV-2 virus is thought to spread
from person-to-person via:

- Droplet transmission (large respiratory
droplets that people sneeze, cough or drip);

« Aerosol transmission (when someone
coughs or sneezes in the room, aerosolized
droplets from talking and singing);

« Contact transmission (touching a contami-
nated surface then touching your mouth, nose
or eyes);

+ Direct transmission
hands etc.).

(kissing, shaking

Risk Factors

Scientists are still studying risk factors for
COVID-19, but data from China CDC (Center
for Disease Control and Prevention) suggest
that the elderly people and those suffering from
pre-existing medical conditions (such as heart
disease, respiratory disease including asthma
and COPD, or diabetes) have a higher risk of
dying from the disease. There are data sug-
gesting that smokers as well as the people with
type A blood may be more susceptible to the
SARS-CoV-2 virus. There is also evidence to
suggest that people who use e-cigarettes (vap-
ing) are at much higher risk of developing seri-
ous respiratory complications as well as may
be more susceptible to the novel Coronavirus
(COVID-19).

CDC now includes people aged 65 years and
older, people who live in a nursing home or
long-term care facility, and people who are im-
munocompromised including those receiving
cancer treatment as those who are at higher
risk for severe illness. People with HIV may also
be at higher risk of serious illness.

Symptoms

The most common symptoms of COVID-19
include dry cough, fever, and shortness of
breath. It is thought that symptoms can appear
between 2-14 days after exposure although
there have been isolated cases which suggest
this may be longer. If you develop symptoms,
you should stay at home to prevent the spread
of the disease into the community. Wearing
a face mask will help prevent the spread of the
disease to others.

Also, a new study suggests losing sense
of smell and taste by patients is an early sign
of COVID-19. CDC adds six new symptoms to
its list of COVID-19 symptoms including: chills,
repeated shaking with chills, muscle pain,
headache, sore throat and new loss of taste
or smell.

Prevention

The best way to prevent infection is to avoid
exposure to the virus. The most important way
to prevent COVID-19 is to — WASH YOUR
HANDS. Wash your hands regularly and thor-
oughly with soap and water (lather for 20 sec-
onds) or use an alcohol-based (at least 60%)
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hand sanitizer. Other actions that help to pre-
vent the spread of COVID-19: avoid contact
with others who are sick; avoid touching your
mouth, nose, eyes or face cover; cough and
sneeze into a tissue or into your elbow; clean
and disinfect surfaces (alcohol- or bleach-
based cleaning solutions work best for corona-
viruses). Face masks will not protect you from
COVID-19 directly, but can help in reminding
you to avoid touching your face, and will help
prevent the spread of the disease to others.
Do not forget about social distancing and self-
isolation. What is social distancing?

Social distancing means the physical sepa-
ration of people. To practice social or physical
distancing:

- Stay at least 6 feet (2 meters) from other
people

+ Do not gather in groups

- Stay out of crowded places and avoid
mass gatherings

Investigational Treatments

Currently, there are no FDA approved treat-
ments and drugs for COVID-19. The most com-
monly used medications are:

Baricitinib — clinical studies are in prepara-
tion to determine the effectiveness of a Janus
kinase (JAK) inhibitor called baricitinib (market-
ed under the brand name Olumiant for the treat-
ment of rheumatoid arthritis) in the treatment of
COVID-19 patients.

Bemcentinib — an AXL kinase inhibitor
called bemcentinib has been fast-tracked in
a UK Phase Il clinical trial to study its effective-
ness in the treatment of hospitalized patients
with COVID-19. Bemcentinib has previously
been studied in cancer patients and has been
shown to be safe and well-tolerated. It has also
been reported to exhibit potent antiviral activity
in preclinical models against several enveloped
viruses, including Ebola and Zika virus, and re-
cent data have expanded this to include SARS-
CoV-2.

Bevacizumab — a VEGF inhibitor called bev-
acizumab (marketed under the brand name
Avastin for certain types of cancer) being
studied as a treatment for acute lung injury
(ALI) and acute respiratory distress syndrome
(ARDS) in critically ill patients with COVID-19
pneumonia.

Chloroquine phosphate - the older anti-
malaria drug chloroquine has been shown to
have a wide range of antiviral effects, including
anti-coronavirus. Studies in Guangdong Province
in China suggest that chloroquine may help im-

prove patient outcomes in people with novel
coronavirus pneumonia.

Colchicine — an older anti-inflammatory
drug called colchicine is being studied to pre-
vent complications of COVID-19 in the high risk
patients. Colchicine has long been used in the
treatment of gout.

EIDD-2801 - a team of researchers at
UNC-Chapel Hill is hopeful that a broad spec-
trum oral antiviral called EIDD-2801 could be
used as a potential prophylactic or treatment
for COVID-19and other coronaviruses. Ridgeback
Biotherapeutics has licensed EIDD-2801 and has
received permission from the FDA to begin pa-
tient trials. In May 26, 2020 - Ridgeback
Biotherapeutics and Merck enter collaboration
agreement to develop EIDD-2801.

Favipiravir — an antiviral drug called favipira-
vir which was reported February 17, 2020 to
have received marketing approval in China for
the treatment of influenza, was also approved
for use in clinical trials as a treatment for novel
coronavirus pneumonia. On March 31, 2020 —
Fujifilm announced the start of a Phase 3 clini-
cal trial of Avigan (favipiravir) on COVID-19 pa-
tients in Japan. On April 9, 2020 - Fuijifilm
announced the start of a Phase 2 clinical trial
of favipiravir in approximately 50 COVID-19 pa-
tients in the U.S.

Fingolimod — an approved drug called fin-
golimod (marketed under the brand name
Gilenya for the treatment of relapsing forms of
multiple sclerosis) being studied as a treatment
for COVID-19 at the First Affiliated Hospital of
Fujian Medical University in Fuzhou, China.

Hydroxychloroquine and azithromycin —
in a small study commissioned by the French
government, 20 patients with COVID-19 have
been treated with a combination of the anti-
malaria drug hydroxychloroquine and the mac-
rolide antibacterial drug azithromycin (Zithro-
max). Results showed that all patients taking the
combination were virologically cured within
6 days of treatment. On May 14, 2020 NIH began
clinical trial of hydroxychloroquine and azithro-
mycin to treat COVID-19 (NIH Press Release).

Hydroxychloroquine sulfate - it was re-
portedin the journal Clinical Infectious Diseases
on March 9, that the malaria drug hydroxychlo-
roquine was effective in killing the coronavirus
in laboratory experiments. Hydroxychloroquine
was first approved by the FDA in 1995 under
the brand name Plaquenil, and it is also used in
the treatment of patients with lupus and arthri-
tis. In March 2020, the US FDA issued an emer-
gency use authorization (EUA) to allow the
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emergency use of hydroxychloroquine sulfate
supplied from the Strategic National Stockpile
(SNS) for the treatment of COVID-19 in certain
hospitalized patients.

Ivermectin — an anti-parasitic drug called
ivermectin has been shown to be effective
against the SARS-CoV-2 virus in an in-vitro labo-
ratory study by researchers at Monash University
in Melbourne, Australia. Further clinical trials
need to be completed to confirm the effective-
ness of the drug in humans with COVID-19.

Leronlimab A CCR5 - antagonist called
leronlimab has shown promise in calming the
“cytokine storm” in a small number of critically
ill COVID-19 patients hospitalized in the New
York area.

Lopinavir and ritonavir — a drug combina-
tion called lopinavir/ritonavir approved to treat
HIV under the brand name Kaletra is being stud-
ied in combination with the flu drug oseltamivir
(Tamiflu) in Thailand. It was reported on February
18, 2020 that an elderly Chinese woman, the first
patient to receive the “Thai cocktail” in Bangkok's
Rajvithi Hospital, had made a complete recovery
after suffering from severe COVID-19-related
pneumonia. According to a study in the New
England Journal of Medicine, the lopinavir/rito-
navir combination showed no benefit over stand-
ard care in hospitalized adult patients with se-
vere COVID-19.

Methylprednisolone A — widely used glu-
cocorticoid called methylprednisolone is being
studied for safety and effectiveness in the treat-
ment of novel coronavirus pneumonia in a num-
ber of hospitals in the Hubei province of China.

Remdesivir — an investigational antiviral
drug called remdesivir is being studied in clini-
cal trials in China, the United States, and the
United Kingdom. Remdesivir has demonstrated
in vitro and in vivo activity in animal models
against the viral pathogens that cause MERS
and SARS, which are coronaviruses structurally
similar to SARS-CoV-2.

Sarilumab - an interleukin-6 (IL-6) receptor
antagonist called sarilumab (marketed under
the brand name Kevzara for the treatment of
rheumatoid arthritis) is being studied as a po-
tential treatment for acute respiratory distress
syndrome (ARDS) in patients critically ill from
COVID-19.

Tocilizumab — an interleukin-6 receptor an-
tagonist called tocilizumab (marketed under
the brand name Actemra for the treatment of
rheumatoid arthritis and other inflammatory
conditions) is being studied in a number of lo-

cations worldwide for the treatment of patients
with COVID-19.

Umifenovir — an antiviral drug called umifeno-
vir (marketed in Russia under the brand name
Arbidol, and also available in China for the treat-
ment of influenza) is being studied in China and
other countries as a treatment for COVID-19.

Prognosis

Overall risk in hospitalized patients is low,
with a pooled incidence rate of 3%. This risk
increases to 19% when patients are admitted to
the intensive care unit, that is, when they de-
velop some complications.

Complications

a) Coagulopathy

Coagulopathy in COVID-19 has a prothrom-
botic character, which may explain reports of
thromboembolic complications. Patients may
be predisposed to venous thromboembolism
due to the direct effects of COVID-19, or the
indirect effects of infection (e.g., severe inflam-
matory response, critical illness, traditional risk
factors). Venous thromboembolism (pulmo-
nary embolism or deep vein thrombosis) has
been reported in 20% to 31% of patients with
severe COVID-19 in the intensive care unit and
may be associated with poor prognosis. Other
studies have reported higher rates of 46% to
85%. Patients with very high D-dimer levels
have the greatest risk of thrombosis and may
benefit from active monitoring. If venous throm-
boembolism is suspected, it is necessary to
perform a computed tomographic angiography
or ultrasound of the venous system of the lower
extremities. A highincidence (14.7%) of asymp-
tomatic deep vein thrombosis was reported in
a cohort of patients with COVID-19 pneumonia.
An autopsy study of 12 patients revealed deep
vein thrombosis in 58% of patients in whom ve-
nous thromboembolism was not suspected
before death. These studies highlight the im-
portance of having a high suspicion for venous
thromboembolism in patients who have signs of
coagulopathy, including elevated D-dimer lev-
el. While these patients are at higher risk of
thrombotic events, they may also be at an ele-
vated risk for bleeding. In a small retrospective
study, 11% of patients at high risk of venous
thromboembolism also had a high risk of bleed-
ing. Treat patients with a thromboembolic
event (or who are highly suspected to have
thromboembolic disease if imaging is not
possible) with therapeutic doses of antico-
agulant therapy as per the standard of care
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for patients without COVID-19. There are
currently insufficient data to recommend either
for or against using therapeutic doses of an-
tithrombotic or thrombolytic agents for
COVID-19. Patients who require extracorporeal
membrane oxygenation or continuous renal
replacement therapy, or who have thrombosis
of catheters or extracorporeal filters, should be
treated with antithrombotic therapy as per the
standard institutional protocols for those with-
out COVID-19.

Antiphospholipid antibodies and lupus anti-
coagulant have been detected in a small num-
ber of patients. The presence of these antibod-
ies can rarely lead to thrombotic events that are
difficult to differentiate from other causes of
multifocal thrombosis. The significance of this
finding is unknown, although it is thought that
these antibodies may not be involved in the
pathogenesis of venous thromboembolism in
patientswithsevere COVID-19. Antiphospholipid
antibodies are not elevated in patients with se-
vere COVID-19 pneumonia and venous throm-
boembolism. It has been suggested that a new
term (e.g. COVID-19 associated with pulmo-
nary thrombosis, diffuse pulmonary intravascu-
lar coagulopathy, or microvascular COVID-19
lung vessels obstructive thrombo-inflammatory
syndrome - MicroCLOTS) should be used rath-
er than the term pulmonary embolism as it has
been hypothesized that the pathophysiology is
different; local thrombi are formed in the lung
vessels due to a local inflammatory process
rather than the classical emboli coming from
elsewhere in the body. Cases of arterial throm-
bosis, cerebral venous thrombosis, and acute
limb ischaemia secondary to thrombosis have
been reported.

b) Stroke Incidence

New observational data shows that patients
diagnosed with COVID-19 have a “relatively
low” rate of imaging-confirmed stroke—Ilower
than seen in historical controls—but a far great-
er rate of cryptogenic stroke than that seen
both historically and in a contemporary cohort
not known to be infected. The findings speak to
the complex interplay between disease mecha-
nisms and patient behavior: hypercoagulability
is emerging as a hallmark of this disease at the
same time that patients, fearing infection, are
not heading to hospital with acute symptoms.
Reasons for the lower observed rate of con-
firmed ischemic stroke in COVID-19 patients as
compared with other series are unknown, the
authors write, “but could possibly be related

to differences in the patient population studied
in our patient population as compared to the
other studies, and other studies including hem-
orrhagic stroke and venous sinus thrombosis
patients. In addition, the rate of ischemic stroke
in our study may be an underestimate as the
detection of ischemic stroke symptoms is chal-
lenging in those critically ill with COVID-19 in-
fection who are intubated and sedated” (2).

COVID-19 appears to cause more strokes,
especially in younger patients, and in some
cases stroke is actually the presenting symptom
of infection. On the other hand, hospital avoid-
ance by patients experiencing acute cardiovas-
cular problems, including myocardial infarction
and stroke, has also proved to be a devastating
consequence of stay-at-home orders.

Yaghi and colleagues retrospectively includ-
ed the 3,556 consecutive patients hospitalized
for COVID-19 in their healthcare system be-
tween March 15 and April 19, 2020. In total,
32 patients (0.9%) had an ischemic stroke as
proven by radiological imaging, with a median
age of 62.5 years. Of these 43.8%, were initially
hospitalized for their stroke, and the remainder
for COVID-19 symptoms. The median time from
onset of COVID-19 symptoms to stroke identifi-
cation was 10 days (2).

The study cohort had a higher rate of crypto-
genic stroke (65.5%) as compared with con-
temporary controls (those hospitalized for
stroke during the same period but without
COVID-19; 30.4%; P = 0.003), as well as com-
pared with historical controls (patients hospital-
ized for stroke between March 15 and April 19,
2019; 25.0%; P < 0.001). Compared with con-
temporary controls, the study cohort had nu-
merically higher National Institutes of Health
Stroke Scale (NIHSS) scores (OR per point in-
crease 1.14; 95% CI 0.99-1.31) and higher
peak D-dimer levels (OR per 100 ng/mL in-
crease 1.02; 95% CI 1.00-1.05). Also, after
adjustment for age and NIHSS score, those
with COVID-19 and stroke were more likely to
die in the hospital than both contemporary
(adjusted OR 64.87; 95% CIl 4.44-987.28) and
historical controls (adjusted HR 40.27; 95% CI
5.44-298.01).

Notably, only 70% of contemporary controls
were screened for COVID-19, so it is possible,
that some may have been asymptomatic.

The findings also show an initial increase of
COVID-19 positive ischemic strokes, though
this seems to have peaked and then decreased
over the timeline of the pandemic, the authors
add. “This finding may be related to the overall
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reduction in COVID-19 admissions, likely due
to social distancing and stay at home orders.”
It’s also possible that a therapeutic anticoagu-
lation protocol, which was instituted at their
institution beginning April 6, 2020, “may have
led to a lower rate of thrombotic complications
including ischemic stroke in hospitalized
COVID-19 positive patients.”

S. Yaghi et al. note that the decrease in is-
chemic strokes observed during their study
period in 2020 versus 2019 has been observed
elsewhere and is possibly due to the fact that
“patients with stroke and mild symptoms are
staying at home and not presenting to the
emergency department for stroke treatment.”

It is increasingly accepted that the hyper in-
flammatory state, cytokine storms, and hyper
viscosity seen in a subset of COVID-19 patients
leads to increased thrombotic complications,
although how much this is driving stroke pat-
terns is unclear. “During the first SARS outbreak
in the early 2000s, postmortem studies demon-
strated a florid vasculitis in multiple arterial
beds, and it is not known whether this disease
pattern occurs with severe acute respiratory
syndrome CoV-2 coronavirus infection,” the
investigators write.

In the meantime, Yaghi advised clinicians
to be hypervigilant about stroke symptoms in
patients with COVID-19. “Although it’s not
common, | think we should be doing neuro-
logical exams when indicated in patients with
COVID,” he said. “We've seen strokes, we've
seen other neurological complications, so do
neurological assessments when necessary
and indicated on these patients to try and be
able to diagnose and treat stroke when it hap-
pens.”

c) Pulmonary embolism

Thromboembolic events in COVID patients
are common and may be unsuspected at the
time of death. The high rate of death-causing
pulmonary embolism at autopsy correlates well
with the unsuccessful resuscitation in these
patients. Apart from that, no preclinical evi-
dence had been reported of pulmonary embo-
lism or deep venous thrombosis. Thrombosis
is an important and fairly common phenome-
non in patients with COVID-19.

The autopsy study by Wichmann and col-
leagues ordered mandatory autopsies for all
patients who died with confirmed COVID-19 (3).
In every case, the lungs or pulmonary vascular
system were identified as the cause of death.
The autopsies included full-body CT, histology,

and virology, with an average interval from death
to postmortem imaging and autopsy of 1 to
5 days. All had at least one pre-existing chronic
medical condition identified, including obesity,
CAD, asthma or chronic obstructive pulmonary
disease, PAD, diabetes, or neurodegenerative
diseases. Authors describe the lungs of these
patients as “congested and heavy.” While
a standard combined lung weight at death
averages 840 g for men and 639 g for women,
the COVID-19 patients had mean combined
lung weights of 1,988 g. Massive pulmonary
embolism arising from thrombi located in the
deep veins of the lower extremities was the
cause of death in four of 12 cases. In three oth-
ers, fresh deep venous thrombosis was present
in the absence of pulmonary embolism.
Additionally, the investigators also found fresh
thrombosis in the prostatic venous plexus of six
of nine men. Other findings included elevated
levels of lactate dehydrogenase, D-dimer, and
C-reactive protein. Procalcitonin immunoas-
says were mostly negative except in one patient
with pneumonia. These data help dispel the
idea that all COVID-19 deaths are clear-cut
acute respiratory distress syndrome (ARDS)
and reinforces the suspicion that thrombotic
events are an important feature of this disease.
It's not just the pulmonary syndrome. It's a mul-
tiorgan dysfunction syndrome, which is in part
manifested by disease of the blood vessels and
venous and arterial thrombotic events.

More autopsy reports on COVID-19 patients
are helping piece together a picture of a virus
that damages endothelial cells, causing a clot-
ting disorder that can lead to deep vein throm-
bosis and pulmonary emboli. (Fig.1) The patho-
genesis of COVID-19 pulmonary disease in-
volves binding of SARS-CoV-2 virus to ACE2
receptors to pneumocytes and endothelial
cells, leading to development of acute lung in-
jury manifested as [diffuse alveolar damage].
The autopsy data clarify that endothelial dam-
age leads to essentially a clotting disorder
in the capillaries of the lungs. Led by Maximilian
Ackermann, MD (Helios University Clinic
Wuppertal, Germany), the study compared
seven lungs from COVID-19 patients with seven
lungs of patients who died from acute respira-
tory distress syndrome (ARDS) secondary to
influenza A (H1N1) and 10 age-matched, unin-
fected control lungs (4). They found a prepon-
derance of severe endothelial injury in the
COVID-19 lungs, as well as widespread throm-
bosis with microangiopathy. “We found greater
numbers of ACE2-positive endothelial cells and
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Figure. A picture of a virus (SARS-CoV-2) that damages endothelial cells, causing a clotting disorder that can lead to

deep vein thrombosis and pulmonary emboli.

significant changes in endothelial morphology,
a finding consistent with a central role of en-
dothelial cells in the vascular phase of
COVID-19”, Ackermann and colleagues wrote.
The damaged endothelial cells showed disrup-
tion of intercellular junctions, swelling, and loss
of contact with the basal membrane. Compared
with the patients who died secondary to influ-
enza A, the COVID-19 patients had nine times
the prevalence of capillary microthrombi
(P < 0.001) and their amount of angiogenesis
in the lungs was 2.7 times higher (P < 0.001).
Ackermann and colleagues theorize that the
mechanism behind the growth in the lungs is
likely intussusceptive angiogenesis, caused
by either endothelial injury and thrombosis in
the lungs and/or a chronic hypoxic state. The
finding of a novel pathological process opens
up the possibility of developing sorely needed
new treatments and should spur further re-
search.

d) Kidney failure

Acute kidney failure — also called acute kid-
ney injury (AKI) — is a serious complication of
COVID-19. Patients in the hospital with
COVID-19, and especially those in the ICU, are
atrisk for AKI, perhaps as many as 25% to 30%.
The death rate for patients with severe acute
kidney failure is about 50%. The type of acute
kidney failure in COVID-19 patients is complex
and involves several factors not typically seenin
an AKI patient in the intensive care unit (ICU).
Those unique factors include possible invasion
of the kidneys by the coronavirus, a tendency to
form blood clots, and the formation of active
mediators of inflammation.

A better understanding of the mechanism
will foster development of effective therapies
beyond the supportive care in the ICU, which
is already critically important as many of these
patients require dialysis-related therapy.

e) Neurological complications

Patients with severe illness commonly have
neurological complications, possibly due to vi-
ral invasion of the central nervous system
(SARS-CoV-2 has been detected in the brain
and cerebrospinal fluid) or systemic illness.
Neurological symptoms have been reported
in 36-57% of patients in case series, and were
more common in patients with severe illness.
Complications include acute cerebrovascular
disease, impairment of consciousness, ataxia,
seizures, neuralgia, skeletal muscle injury, cor-
ticospinal tract signs, meningitis, encephalitis,
encephalopathy, myoclonus, transverse myeli-
tis, and Guillain-Barre syndrome. Patients may
present with these signs/symptoms, or they
may develop them during the course of the dis-
ease. These patients have a poor prognosis.

f) Cytokine release syndrome

Elevated serum proinflammatory cytokines
and inflammatory markers have been com-
monly reported in patients with severe
COVID-19. Cytokine release syndrome may
cause ARDS or multiple-organ dysfunction,
which may lead to death. This likely represents
a type of virus-induced secondary hae-
mophagocytic lymphohistiocytosis, which may
be fatal. One study found that patients who re-
quire admission to the intensive care unit have
significantly higher levels of interleukin-6, inter-
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leukin-10, and tumour necrosis factor alpha,
and fewer CD4+ and CD8+ T cells. Anti-
inflammatory/immunosuppressive treatments
(e.g., tocilizumab, hydroxychloroquine /chloro-
quine, Janus kinase inhibitors) are being trialed
in COVID-19 patients (5).

Common features include abdominal pain,
other gastrointestinal symptoms, and cardiac
inflammation (elevated troponin and pro-B-
type natriuretic peptide levels). This syndrome
hasbeentemporallyassociated with COVID-19
only, and patients may test positive or nega-
tive for SARS-CoV-2 with COVID-19. Gastro-
intestinal symptoms were prominent. Inflam-
mation markers were suggestive of cytokine
release syndrome and macrophage activa-
tion. Left ventricular ejection fraction was
<30% in one third of patients. 88% of patients
tested positive for SARS-CoV-2. All patients
were treated with immunoglobulin, and some
received corticosteroids. All patients recov-
ered. Management is mainly supportive and
involves a multidisciplinary team (paediatric
infectious disease, cardiology, rheumatology,
critical care).

g) Septic shock in COVID patients

Suspect sepsis based on acute deterioration
in a patient in whom there is clinical evidence or
strong suspicion of infection. Have a low thresh-
old for suspicion. Think ‘Could this be sepsis?’
whenever an acutely unwell person presents
with likely infection, even if their temperature is
normal. Remember that sepsis represents the
severe, life-threatening end of infection. The
key to improving outcomes is early recognition
and prompt treatment, as appropriate, of pa-
tients with suspected or confirmed infection
who are deteriorating and at risk of organ dys-
function. By the time the diagnosis becomes
obvious, with multiple abnormal physiological
parameters, risk of mortality is very high.
Arrange urgent assessment by a senior clinical
decision-maker for any patient with an aggre-
gate NEWS2 score of 5 or more.

Within 1 hour of the risk being recognised:
take two sets of blood cultures, measure serum
lactate on a blood gas, and assess the patient’s
hourly urine output.

Within 1 hour of the risk being recognised:
give intravenous broad-spectrum antibiotics
(after taking blood cultures), if there is evidence
of a bacterial infection; Intravenous fluids,
if there is any sign of circulatory insufficiency;
and oxygen, if needed. Septic shock has also
been redefined as a subset of sepsis, in which

there is co-existence of: persistent hypotension
requiring vasopressors to maintain mean arte-
rial pressure >65 mmHg; and serum lactate
>2 mmol/L (>18 mg/dL). Disseminated intra-
vascular coagulation (DIC) is a manifestation
of coagulation failure, and an intermediate
link in the development of multi-organ failure.
Guidelines for the management of shock in
critically ill patients with COVID-19 recommend
a conservative fluid strategy (crystalloids pre-
ferred over colloids) and a vasoactive agent.
Noradrenaline (norepinephrine) is the preferred
first-line agent, with vasopressin or adrenaline
(epinephrine) considered suitable alternatives.
Vasopressin can be added to noradrenaline
if target mean arterial pressure cannot be
achieved with noradrenaline alone. Dopamine
is only recommended as an alternative vaso-
pressor in certain patients (e.g., those with
a low risk of bradycardia or tachyarrhythmias).
Dobutamine is recommended in patients who
show evidence of persistent hypoperfusion
despite adequate fluid loading and the use of
vasopressors. Low-dose corticosteroid therapy
is recommended for refractory shock.

h) Vascular surgery

Numerous concerns have emerged regard-
ing whether to defer vascular procedures and
the protection measures necessary during the
treatment of a patient with COVID-19. Some
countries instituted certain precautions to
manage this situation at the outbreak of the
pandemic. Deferring elective operations and
redefining major hospitals as “pandemic hos-
pitals” were the main measures taken by au-
thorities. Most of the larger volume cardiovas-
cular centers have become pandemic hospi-
tals and have mainly been treating patients with
COVID-19. Although it had seemed that some
hospitals at first would remain free of patients
with COVID-19, the impossibility of having any
COVID-free center during this rapidly increas-
ing pandemic was realized. In such hospitals all
elective operations were deferred to the great-
est extent possible. Also, the arrangements
of the work shifts have been organized to have a
vascular surgeon on duty at all times (1 day on
and 4 days off for each surgeon), especially for
all types of open vascular surgeries. Moreover,
an endovascular surgical team, consisting of two
senior and four junior surgeons, should be on
call for endovascular procedures at all times.

The availability of the surgical and anesthe-
sia staff, accessibility to the operating room and
angiographic suite, and readiness of surgical
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equipment and supplies (e.g. grafts, sutures,
blood products) are considered of top priority
when deciding whether a patient should under-
go surgery. In addition to the capacity of the
healthcare center, what constitutes an emer-
gency situation should be determined specifi-
cally for each surgical specialty. Therefore,
it has been decided to use the concept of “level
of priority” (LoP) for cardiovascular procedures.
The modified version of this concept for vascu-
lar surgery is summarized in the Table. The
classification of cases under the major head-
ings could be relevant in terms of making deci-
sions for patients during the pandemic. This
is also essential for protecting the healthcare
staff from possible and/or asymptomatic pa-
tients with COVID. Patients whose COVID status
is unknown can be better identified using this
classification. LoP | conditions can be delayed
to the greatest extent possible. LoP Il to IV con-
ditions should be considered on an individual
patient basis and the availability of the health-
care system. In Moscow Center of Interventional
cardioangiology , all patients with LoP | condi-
tions are subjected to deferral, and our team is
diligently treating all urgent and emergency
cases. In the past decade, the tendency to im-
plement endovascular procedures for many
patients has prevailed in vascular surgery. The
current situation might provide us with a chance
to treat patients owing to the decline in the
operative time for open surgery and for those
using local or regional anesthesia. The latter
is preferred because intubation and the use
of ventilators to minimize the potential for expo-
sure to aerosol-generating procedures are not
required. Endovascular procedures could also
be beneficial for blood conservation (6).

Healthcare providers must provide care to
their patients, which places them at a high risk
of infection with COVID-19. Personal protective
equipment (PPE) is a key issue for healthcare
workers. A shortage of PPE has been reported
by many centers. PPE for the surgical team
should include certain extra equipment com-
pared with the standardized PPE. A face shield
over goggles and mask, a surgical coat, and,
preferably, double gloves fixed with adhesive
drapes to the surgical coat are recommended
for additional protection during surgery. In ad-
dition to the PPE, the preparation of the OR,
transportation of the patient, and disinfection
measures for the OR are other important con-
cerns.

In conclusion, the LoP concept could be of
value in deciding whether to defer a vascular

surgical procedure. In addition, expert opinion
and correspondence could offer great value
in addressing the issue of the longer-term de-
ferral of certain cases. When performing a vas-
cular surgery (whether endovascular or open)
for a patient with suspected or confirmed
COVID-19, full protection should be supplied to
the healthcare workers in the OR and angio-
graphic suite.

i) Heart in COVID-19
Compared with survivors, those who died
were more likely to have elevated troponins as
well as comorbidities. In most studies concern-
ing COVID-19 it is noted that myocardial injury
in patients with this disease is associated with
increased risk of death and that elevations and
changes in troponin | (Tnl) may be an early
warning sign of poor long-term prognosis. Shi
and colleagues previously published a report
on 416 hospitalized COVID-19 patients treated
in Wuhan showing that 20% had evidence of
cardiac injury demonstrated by elevated levels
of Tnl and that, among those who did, more
than half. In their new study of 671 hospitalized
patients with severe COVID-19 treated from
January through February 2020, approximately
16% had myocardial injury on admission (7).
Patients who died were significantly more
likely to have had myocardial injury than those
who survived (75% vs 10%; P < 0.001). On ad-
mission, most patients who died presented with
abnormal laboratory results, such as higher
leucocyte counts, neutrophil rate, and levels of
aspartic transaminase, creatinine, C-reactive
protein, and procalcitonin. These patients also
were more likely than survivors to have elevated
levels of creatinine kinase-myocardial band
(CK-MB), myohemoglobin, and N-terminal
pro-B-type natriuretic peptide in addition to Tnl.
Those who died also were older, more often
male, and more likely to have a comorbidity
such as hypertension, diabetes, CAD, chronic
renal failure, chronic heart disease, or cerebro-
vascular disease. The most common comor-
bidity was hypertension, which was noted
in 30% of the study population. Importantly,
Shi and colleagues show that in the period from
admission to death, “cardiac indicators showed
a dynamic change in the death group, espe-
cially in the levels of CK-MB and cardiac Tnl.”
In the second paper, published online on
May 8, 2020, ahead of print in the Journal of the
American College of Cardiology, Wentao Ni, MD,
PhD (Peking University People’s Hospital,
Beijing, China), and colleagues report on a study
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Table. Definition of level of priority for vascular surgery

LoP I*: elective surgery (routine admission for operation)
AVD**
Unruptured and hemodynamically stable patients
PAD***
Patients with intermittent claudication
Chronic limb ischemia with rest pain or tissue loss
Asymptomatic bypass graft or stent restenosis
AV**** access for hemodialysis
Fistula revision for malfunction/steal
AV fistula and graft placement for dialysis
VD*****
Varicose veins, ablations
Inferior vena cava filter removal
Venous stenting for asymptomatic patients
LoP lI: urgent surgery (patients not electively admitted for surgery but who require intervention or surgery
during the current admission for medical reasons; these patients cannot be discharged without a definitive
procedure)
AVD
TAAA/AAA***** with acute contained rupture in hemodynamically stable patients
Rapid progression of aneurysmal diameter and large diameter TAAA/AAA****** (>6-6.5 cm)
Symptomatic peripheral artery aneurysm
Pseudoaneurysm (not suitable for thrombin injection and US-guided compression)
PAD
In the absence of neurologic deficit, revascularization is indicated within hours after initial imaging
on a case-by-case basis
Infected arterial prosthesis without overt sepsis hemorrhagic shock or impending rupture
Surgical drainage and debridement (including minor amputation, if required) and begin antibiotic
treatment for all patients with suspected chronic limb-threatening ischemia presenting with deep space
foot infection or wet gangrene
Amputation for infection or necrosis and nonsalvageable limb
Symptomatic acute mesenteric ischemia
AV access for hemodialysis
Thrombosed or nonfunctional dialysis access
Infected access
AV fistula revision for ulceration
Tunneled catheter

LoP lll: emergency (operation necessary before beginning of next working day after decision to operate)
AVD
TAAA/AAA and peripheral aneurysm with rupture in hemodynamically unstable patients
PAD
Acute limb ischemia (neurologic deficit in the limb, especially involving motor loss [Rutherford lIb])
Patients with acute limb ischemia secondary to acute aortic occlusion
Fasciotomy (to treat postischemic compartment syndrome)
Dissection of aorta
Type A aortic dissection
Complicated type B aortic dissection
Traumatic injury with hemorrhage
VD
Acute iliofemoral deep venous thrombosis with extensive involvement and high risk of pulmonary
embolism
LoP IV: salvage (patients requiring cardiopulmonary resuscitation en route to operating room or before
induction of anesthesia)

*LoP* — level of priority; AVD** — Aneurysmal vascular disease; PAD*** — peripheral arterial disease;
AV **** _ Arteriovenous; VD***** — venous disease. TAAA/AAA****** — thoracoabdominal aortic aneurysm/abdom-
inal aortic aneurysm.

Ne 61, 2020



COVID-19

of 176 hospitalized COVID-19 patients (8). They
similarly found that those who died were older,
had a higher proportion of comorbidities, and
were more likely to have elevated Tnl on admis-
sion than those who survived (58.33% vs
12.07%). In multivariable analyses, patients
with acute myocardial injury were 7-10 times
more likely to die than those without myocardial
injury, depending on the model being used.
There is a relationship between cardiac dam-
age and mortality in COVID-19 patients.

The question is of whether troponins should
be measured in all patients with COVID-19 or
only in those who are mostill? Also importantis
tracking when in the disease course the eleva-
tions in troponin occur, whether they are new
elevations for that patient, and what causes
them to rise, which can include anything from
MI to myocarditis, right ventricular strain, and
even cytokine storm. There are multiple things
that can cause it, and now we're going to know
more by seeing the echo studies. We want to
know how many of them have depressed car-
diac function. We know that not a large number
of them have plaque rupture. Some do have
ST elevation, but that is not a big proportion of
these patients. Probably, imaging will be very
helpful. It’s very important to closely monitor
changes of myocardial enzymes, cardiac
rhythm, and cardiac functions and thus provide
timely interventions, especially when using
drugs against SARS-CoV-2 with potential car-
diotoxicity, such as chloroquine and lopinavir-
ritonavir.

Although it is premature to say whether
these patients are doomed to poor outcomes
since only ~30% of individuals died of myocar-
dial injury, it plays a role as early warning for
death in COVID-19 when these indicators ex-
ceed cutoff points. But the story of elevated
markers is complicated by the high proportion
of cardiovascular-related comorbidities, with
the suggestion being that cardiac complica-
tions with underlying cardiovascular disease or
risk usually coexist and develop to irreversible
outcome. However, the possibility also exists
that a systemic inflammatory response to pneu-
monia may set off inflammatory activity in coro-
nary atherosclerotic plaques that leads to them
being unstable and prone to rupture.

The research community is likely only seeing
the tip of the iceberg when it comes to the ex-
tent of the cardiovascular system’s involvement
in COVID-19. A lot of questions are without
answer. We need to clear up who has new tro-
ponin elevations or old elevations, or chronic

elevations. What happens to the infected peo-
ple who are totally asymptomatic or mildly
symptomatic? Do they have elevations? These
are the people we need to follow up. What are
the long-term consequences in people who
don't die?

j) Coronavirus pandemic will impact the
coronary stent market in affected regions
Prior to the coronavirus (COVID-19) pan-
demic, the global coronary stent market was
worth $5bn in 2019 and was set to grow at
a compound annual growth rate (CAGR) of
3.4% in the next ten years to reach over $7bn.
However, in COVID-19 affected regions and
countries such as the US and ltaly, a decrease
in revenues is expected during the pandemic,
according to Global Data, a leading data and
analytics company.

Azadeh Laffafian, PhD, medical devices ana-
lyst at GlobalData, comments: “Overall, the
COVID-19 pandemic is expected to have mini-
mal impact on lifesaving cardiovascular proce-
dures. PCI procedures are considered urgent in
treating acute myocardial infarction or a heart
attack. However, a proportion of PCI proce-
dures are performed on patients who are not
experiencing an acute medical crisis. These
non-emergency cases are expected to be
avoided or deferred during the pandemic” (9).

The American College of Cardiology (ACC)
and the Society for Cardiovascular Angiography
and Intervention (SCAI) have recently published
a list of considerations for catheterization labo-
ratories during this pandemic. One of these
considerations included the avoidance of PCI
procedures that can be deemed elective, such
as PCI for stable ischemic heart disease.

According to several studies, a proportion
of patients with stable heart disease may be
treated just as effectively with medication.
Additionally, many patients may be hesitant
to go to clinics or hospitals for chest pain during
the crisis, reducing the rate of diagnosis and
treatment of heart disease.

On the other hand, for patients who require
an interventional procedure, one of the advan-
tages of PCl is its minimally invasive nature, and
the fact that patients require less hospitalization
and reduced recovery time when compared
to open heart surgery. This is especially benefi-
cial at a time when maximizing bed availability
in hospitals and reducing patient exposure
to COVID-19 is paramount. Therefore, PCl may
be recommended more often than open heart

Yro takoe COVID-19?
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The growth of the coronary stent market
has been driven by the rise of Percutaneous
Coronary Intervention (PCI) procedures. PCl is
a minimally invasive coronary procedure. In the
majority of PCI cases, a coronary stent is used
to keep the previously blocked artery open.
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COVID-19 u kapaMoBacKynsipHble 3aboneBaHus

A. Oprnnc

JlaTBUVICKUI KapANOJIOrMYECKNI LIEHTP YHUBEPCUTETCKOU KITMHUKM nMeHu lNayns CTpaanHbLLa,
Pura, JlatBus

B nepwvios naHaemuy KopoHaBypyCHOV MHGEKLMM 60JIbHbIE C CepAEeYHO-COCYANCTbIMU 3a001€BAHUSMMN BXO-
AST B rpyny rMoBbILLEHHOro PUCcKa v HyXAarTcs B 0COO0M BHUMaHUW. HakornneHHbiv B JlaTBuy onbIT cBuae-
TEJIbCTBYET O TOM, YTO B OTHOLUEHUM Takux G0JIbHbIX OCOOEHHO BaXHO MPYHYMAaTk BCE BO3MOXHbIE MEPbI AJ1S]
npeaynpexaeHns nHouumpoBaHusi. B ciydae 3aboneBaHuss COVID-19 cneayet Ha3HayaTb OCOObIA PexXumM
151 MPeOTBPALLEHNS] TakuX CEPbE3HbIX OC/IOXHEHWI, Kak TPOMO03MOO0/IMM, OCTPbIV KOPOHAPHbIM CUHAPOM
W HapyLeHus putMa cepaua.

KnioyeBble crnoBa: 3a60/1eBaHNS CEPAEYHO-COCYANCTON CUCTEMbI, CepaevyHas HeA0CTaTOYHOCTb, OCTPbIV
KOPOHAPHbIV CUHAPOM, HAPYLLIEHNS KOaryasumm, TPOMO0aM6oImm

COVID-19 and cardiovascular diseases

A. Erglis

Latvian Centre of Cardiology at Pauls Stradins Clinical University Hospital

During pandemic of coronavirus the patients with cardiovascular diseases enter the high-risk group and require
special attention. The experience gained in Latvia demonstrates the importance of measures aimed at the
prevention of contamination in such patients. The patients who contract COVID-19 need a particular regimen
for the prevention of serious complications, such as thromboembolism, acute coronary syndrome and heart

rhythm disturbances.

Keywords: cardiovascular diseases,
thromboembolism

Ewe B Hayane npownoro Beka rfaBHbIMU
NPUYNHAMU CMEPTHOCTU BbINU MHPEKLMOHHbIE
3aboneBaHus, TakMe Kak MHEeBMOHWUS, Fpumnmn,
TyOepkynes n MHPEeKUMN Xenyao4yHO-KULeY-
Horo Tpakta. OpgHako Gnarogaps BBEOEHMIO
CaHUTaAPHbIX HOPM, OTKPbITUID HOBbIX MWUKPO-
OpPraHnM3mMoB M aHTUOMOTMKOB WU Hayasy YHWU-
BepcCaJsibHbIX NMPOrpaMM BaKkUMHALMKM pacnpo-
CTpaHeHne NHPEKUMOHHbIX 3aboneBaHuni 3Ha-
YNTENBbHO YMEHbLUMIOCL. TakmMm 0Opa3om, BO
BTOPOM MNOsIOBMHE XX BeKa NUAVNPYIOLWUAMMN
npUyYnHaMmM CMEPTHOCTM cTanu 3aboneBaHus
CcepaeyHO-CoCyanCTON CUCTEMbI, a TakKXKe OH-
konornyeckme 3aboneBaHusa. HecmoTpsa Ha
ycneLHyo 60pb0y ¢ MHPEKLMOHHBIMYK 3ab0re-
BaHUSIMU, 3a MOC/IeOHEE CTONETUE Mbl Nepe-
XU HECKONbKO naHaemui. Tak, ncrnaHCKum
rpunn, BbI3bIBAEMbII BUPyCcOM rpunna A
(H2N2), youn no meHblweir mepe ot 20 Oo
50 mnH xutenenm mupa. Hanee cneposanu
naHoemMun asmaTckoro rpunna, BbI3BAHHOIO
Bupycom A (H2N2) (1957-1958 rr., 1 MnH

heart failure,

acute coronary syndrome, discoagulation,

XXEPTB) M FOHKOHICKOro rpunna, BbI3BAHHOIO
Bupycom A (H3N2) (1968 r., 4 mnH XxepTB).
MocnenHas naHoemMus, Bbi3BaHHAs BUPYCOM
rpunna, Tak Ha3blBaeMblii CBUHON FPUIM, KOC-
Hynacb Hac B 2009-2011 rr. u npuHecna
B XepTBy 0kono 400 ThiC. YeNOBEK TOJSIbKO 3a
nepsbiv rog (1).

C 11 mapta 2020 r. Mup oxBaTmna naHge-
MUS KOpOoHaBMpycHon nHdekumm (COVID-19),
Bbl3BaHHAsA HOBbIM KOpoHaBupycom SARS-
CoV-2. COVID-19 6bina Bnepsblie 0OHapy>XeHa
B ropoae YxaHb MpPOBMHUMM Xyber B KOHLUE
2019 r. C Tex nop pacnpocTpaHeHne NHpek-
UMM NpuHano rnobanbHble MacliTabbl 1 OXBa-
Tnno 6onee 200 rocynapcTte No BCEMY MUPY
(2).

MaBHbIM 00pa3oM MHPEKUMS, Bbi3BaHHAas
SARS-CoV-2, KNMHMYECKN BbipaxaeTca Kak
BMPYCHas MHEBMOHUS U OCTPbIA pecnupaTop-
HblA gmucTpecc-cugpom. OgHako “UUTOKMHO-
Bbl LUTOPM”, BbI3BAHHbI HEKOHTPOJIMPYEMON
SARS-CoV-2-nHdekumen n BblaeneHnem npo-
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MHPNOMATOPHbIX LWUTOKMHOB, BbI3blBAET MO-
BpeXAeHne MHOXeCcTBa OpraHoB, B TOM 4uMche
KapamoBackynspHon cuctemsl (3, 4). Opyron
MeXaHW3M, BbI3bIBAIOLLNI KaPANOBACKYNSAPHbIE
MaHundecTauum, — 9T0 ANCKOarynaums n Tpom-
603mbonnyeckne npovicwecTema (5, 6). Takke
HaONMAEHVS MOKa3bIBAIOT, YTO MAUWEHTbI, UMe-
lowmMe KapamoBackynspHble 3aboneBaHnsa nam
dakTopbl pyUCcka PasBUTUSA KapanoBaCKYNAPHbIX
6one3Hen, Takme Kak MYXXCKOWM Mnos, cTapLuni
BO3pacT, AnabeT, rmnepTeH3ns N OXMPEHUE,
nmetoT 6onee BbICOKYIO CMEPTHOCTb, Bbl3BaH-
Hyto SARS-CoV-2 (7).

Buonornyeckue acnekrbl
SARS-CoV-2

Bbicokasg naToreHHOCTb KOpOHaBupyca
M CNOCOBHOCTb MHPUUMPOBATL YesoBeka Mno-
nydymna WnpoKyko orfacky rnocfne naHaemumm
SARS-CoV B 2002-2003 rr. Adecatunetue
CNyCTS HOBas BCMbIIKa KOPOHaBUPYCHOW WH-
dekumn MERS-CoV (kopoHaBupyc 6/nMXHEBO-
CTOYHOrO pecnupaTopHOro cuHgpoma) Obina
3adukcupoaHa B Caymosckon Apasun. Npu-
pOOHbIM pe3epByapoM 000MX BUAOB BUpyca
aBndeTca fetydas Mbilwb (8). HOBbI KOPOHa-
BUpyC SARS-CoV-2 g9BASeTca CXOXMM C paHee
OMMCaHHbIMN N UMEET NAEHTUYHYIO FEHOMUYEC-
Kyto nocnegoBatenbHOCTb ¢ SARS-CoV Ha 79%
n MERS-CoV Ha 50% (9). KopoHaBupycCbl —
310 PHK-comepxawme BMPYCbl, COCTOSLIME
n3 4 6enkoB — S (aHrn. Spike), E (awnrn.
Envelope), M (anrn. Membrane), N (anrn.
Nucleocapsid) (puc. 1) (8).

Mpwn nomowm S-npoTenHa BNUPYC COEOMHSI-
eTCs C peuenTopamMmy aHrMOTEH3MH-KOHBEPTU-
pytouiero sHamma-2 (ACE2) Ha noBepxHOCTU
KeTkn, TemM cambiM nHMUmpys ee (10). Hau-
6onbluas akcnpeccus peuentopoB ACE2 Ha-
XOAUTCS Ha anbBeosiouMTax, Takum obpasom
nerkue nauueHTa sBnsioTCS raBHbIMW BOpOTa-
MU nHpekumn (puc. 2) (11).

Peuentopbl ACE2 urpatoT Kkto4eBylo posb
B KackagHOW peakuun PEeHUH-aHrMOTEH3MHA,
npeBpaLlast aHr MOTEH3VH Il B aHrMoTeH3nH 1-7
N aHrMOTEeH3MH | B aHrmMoTeHanH 1-9. AHrumo-
TeH3uH ll, coeguHasacb ¢ AT1-peuenTtopamu,
Bbl3blBAET Ba30KOHCTPUKLIUIO, peadbcopbuuto
BOAbl 1 HATpUS, BOCNaneHne, a Takke okcuaa-
TUBHbIN CTpecc. B cBot ovyepenb aHMrMOTEH3VH
1-7 BbI3bIBAET @HTUTMUMEPTEH3MUBHLIN, NPOTU-
BOBOCMaANNTENbHbIN 3pdeKT 1 Bazogunarta-
umio. Takmm obpazom, ACE2-peuentopbl obe-
cneymBaloT Kapano- U PEHOMPOTEKLUUIO N NMe-
0T 3Ha4YeHNE B 3aLLUTHBIX MEXaHU3Max Nerkmux
(pnc. 3) (12).

MpoTtenH S

MpotenH M

MpoTenH E

Cnupanb PHK

MpoTtenH N

Puc. 1. Ctpyktypa SARS-CoV-2.

Okcnpeccua ACE2 Takxe HabniwogaeTtcs
B cepaue, cocyngax M raCTPOMHTECTUHANIbHOM
TpakTte (13). Tllocne coeaouHeHuMs Bupyca
n ACE2 cHmxaeTca akTMBHOCTb peLentopa,
B CBOIO o4yepelb aKTUBHOCTb QHIMMOTEH3UH-
KOHBepTupyoLwero sHamma (ACE) He MeHseT-
cs. TaknuMm 0O6pa3oM COxXpaHsieTcsl NpeBpalle-
HMe aHrmoTeHauHa | B aHrvoteHsuH Il (14).
MexaHnam B3ammopgenctema SARS-CoV-2
N CUCTEMbI pPEHUH-aHrMoTeHsuHa (RAS, aHrn.
Renin-angiotensin system) ctan ocHoBon angd
MPEennosIOKEHNS, YTO MEONKAMEHTbI, BAUSIO-
wme Ha RAS-cuctemy, MOryT NnpoBOLMPOBaTh
coegmHeHnme Bupyca n ACE2-peuentopa, Tem
caMbiM Cnoco6CcTBOBaATb WHPULVPOBAHUIO
(15). OgHako Ha JaHHbI MOMEHT AoKa3aTesib-
HoW 6a3bl aToMy dakTy HeT. ObcepBaLMOHHOE
nccnegoBaHMe He BbISBUIO TyOUTENbHOM
cBA3M Mexay npruemom RAS-MHrMOmUTopoB (UH-
rMéuTopbl  aAHMMOTEH3UH-KOHBEPTUPYIOLLENO
3H31Ma 1 6,10KaTOPbl PELENTOPOB AHIMMOTEH3N-
Ha) N MHTpParocnUTanbHON CMEPTHOCTLIO (16).
B cBolo o4vepenpb Hanmyme rmnepTeH3nm n oT-
MEHa aHTUrMNEPTEH3UBHbIX MEOUKAMEHTOB,
BEPOSATHO, CBA3aHO C 6ofiee BbICOKOW CMep-
THOCTbIO (17).

KapanoBackynsapHbie 3a6oneBaHns

y naumeHToB ¢ COVID-19
KapavoBackynsipHble 3abofieBaHUS SBS-

IOTCS 4aCTOWM CONyTCTBYIOWEN naTtosornen

y 6onbHbix COVID-19. B ogHOM 13 MepBbIX

oT4eToB 00 MHPMUMpoBaHHbIX COVID-19 B ro-

poae YxaHb OblI0 OTMEeYeHo, 4To y 46% nauu-
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€eHTOB OblNO kakoe-nmMbo conyTCcTBylolLlee 3a-
6oneaHue. CaMmbiMn HaCTbIMU SBNSSINCH apTe-
punanbHas rmnepTeH3uns (31%),
KapauoBackynspHble 3aboneBaHusa (15%) un
caxapHbli anabdeT (10%) (18). TeHaeHuMs bbina
noaTBepXaeHa gasbHenWwnMm nccnenoBaHns-
mm (19, 20). Hawe conyTtcTBylolme 3aboneBa-
HUS BCTPEeYann y KpUTUYECKU OOSbHbIX MauneH-
TOB, NPOXOASALMX NleYeHMEe B OTOENEHUNSX WUH-
TeHCMBHOM Tepanun (21). Takke Hanuyue
KOpOHapHOW 0onesHn, cepaedvyHon HegocTa-
TOYHOCTU, APUTMUI, XPOHMUYECKOro OOCTPYK-
TUBHOIro 3aboneBaHuns Nerkrx, BO3pacT cTaplue
65 net n kypeHue y naymeHtos ¢ COVID-19 na-
LMEHTOB SBASIOTCA HE3aBUCMMbIMU dakTopa-
MM pUcKa rocnmTanbHON CMePTHOCTM (16).

CnepcrtBue noBpexaeHus
cepae4yHo-cocyancTom CUCTEMDI
SARS-CoV-2

OcCTpbIii KOPOHAPHbIA CUHAPOM

Mudpekuma COVID-19 MmoxeT Bbi3blBaTb OCT-
pPbli KOPOHAPHbIM CUHAPOM. Tak, B cepun n3
18 naumenTtoB ¢ COVID-19 ¢ nogremom cer-
mMeHTa ST Ha BKI 1 nogo3peHnemM Ha nHbapkT
Muokapaa 5 nauyeHToB HYXXOA/TUCb B YPECKOX-
HOM KOPOHapHOM BMeLllaTenbcTBe (22). Takxke
DaHHble HabnwogeHus n3 Utanuu nokasanu,
410 0K0N10 60% NMHPUUMpPOBaHHbIX SARS-CoV-2
1 nogbemMom cermeHTa ST nmenn o6CTPYKTUB-
HYIO KOPOHApPHYIO B0NE3Hb M MOoKasaHus K pe-
Backynapusaumun. Y 24 nu3 28 nauueHToB u3
3TOW ceEPUM NEPBUYHBIM ANArHO30M BblsT UMEH-
HO OCTPbIN KOPOHAPHbLIA CUHAPOM, Takum 00-
pa3oM 4BAFSCb [laBHOW MaHudecTaunen
COVID-19 (23). MexaHn3mMm BO3HUKHOBEHUS
OCTPOro KOPOHapPHOro cUHApPoOMa y NaLUNEHTOB
¢ COVID-19 T0o4HO He mna3BecTeH. lNpeapnona-
raeTcs, 4TO 9TO MOXET ObITb CNa3M KOpoHap-
HbIX apTepuin, obpazoBaHMe MUKPOTPOMOOB Ha
dOoHEe CUCTEMNYECKOro BOCNANEHUs Uan pas-
PbIB aTEPOCKIEPOTUYECKON BSLLKU.

HecMmoTps Ha BO3MOXHOCTb PasBUTUS OCT-
pPOro KOPOHAPHOro CUHAPOMA Y MHPULMPOBAH-
Hbix SARS-CoV-2, KonnyecTBo rocnutannsu-
pPOBaHHbIX MALMEHTOB C OCTPbIM KOPOHAPHbLIM
CUHAPOMOM 3HA4YUTENIbHO YMEHbBLUWIOCL BO
BpemMs Benbiwky COVID-19. Tak, B HEKOTOPbIX
CTpaHax OHO yMeHbLUWIOoCh Ha 40-50% (24, 25).
JleyeHne OCTPOro KOPOHaApPHOro CUHApPOMAa C
noobemMom ST-cermeHTa y 60nbHbIx COVID-19
HE OO0/MHKHO OTINYaTbCA OT HEMHULNPOBAHHbBIX
NauueHTOB U TECTUPOBaHME HA Hann4dmne SARS-
CoV-2 He [OMKHO BbI3blBaTb MpPOMeEJIEHMNE
peBackynspusaumn. B cBolo ovyepenb TakTuka
BeaeHus 60J1bHbIX C OCTPbIM KOPOHAPHbLIM CUH-

apomom 6e3 noobema cermeHTa ST OoskHa
OCHOBbLIBATbCHA Ha cTpatndumkaumm pucka
(04eHb BbICOKW, BbICOKUW, CPEOHUA N HUN3-
Kuin). Tak, naymeHTbl C O4EHb BbICOKUM PU-
CKOM (KpuUtepuun — HectabuibHasg remogmHa-
MMKa U KapOMOreHHbIN WoK; 60nb B rpyau,
pPe3nNCTEHTHadA K MEOMKaAMEHTO3HON Tepanuu;
OCTaHOBKa cepaua nan onacHble Oas XU3HU
HapyweHus puTMa; MexaHUYeckne OCNOX-
HEeHUd; ocTpad cepaeyHass HegoOCTaTO4YHOCTb
M noabeMbl cermenTa ST) OOMKHbI NONYyYNTb
HEOT/TIOXHYIO MHBA3UBHYIO MOMOLLb. [aumeHThl
OCTasIbHbIX FPYMMN A0KHbLI NPONTU TECT Ha Ha-
nndme SARS-CoV-2 nepen NpuHATUEM peLle-
HWUSA NO ganbHenwen TakTuke nedeHna (7).

MoBpexapeHue muokapaa

n MUOKapauT

MoBpexaeHne Muokapga, onpenensemoe
Kak NoBbILLEHNE CEPAEYHbIX OMOMaPKEPOB UK
nameHeHnin Ha OKI, Habnopgaetca y 5-20%
naymeHToB. Yalie noBpexaeHne mMuokapaa
Habnganocb y NaUMeHTOB C TSXenon ¢dop-
MOV 3aboneBaHus, MNPOXOoAsLIUX JliedeHne
B OTAENEHUSX MHTEHCUBHOM Tepanuu, 1 Obiio
CBSI3aHO C XyALLUUM WUCXOAO0OM U CMEPTHOCTbIO
(18, 21, 26). MexaHM3M NOBPEXOEHUS MUO-
kapga SARS-CoV-2 0o KOHUA He M3yYeH, oa-
HakKo 3TO MOXeT OblTb Bbl3BaHO CUCTEMMU-
4yecknm BOCMANEHNEM UAN MPAMbIM NHOULM-
poBaHMeEM KapanoMuoumnToB (27, 28).

CeppeyHass He4OCTAaTOYHOCTb

Mo maHHbIM nccnenoBaHUs NALMEHTOB B ro-
pooe YxaHb, cepgeyHas HegoCTaTO4YHOCTb
cTtana OAHMM M3 CaMbIX YacCTbIX OCJIOXXHEHWUN
y nauyeHtoB ¢ COVID-19. Yawe cepaevHas
HEeOOCTaTOYHOCTb U MOBbLILWEHME cneuudnye-
ckoro mapkepa NT-proBNP Habnioganuch
y NAauUMEHTOB C NneTajibHbiIM ucxogom (21).
Passutre cepnedyHon HeOoCTaTOYHOCTU MO-
XeT OblTb 0OYCNOBAEHO yXyALUEHMEM COMyT-
CTBYIOLLMX 3a00IeBaHNI, TaKUX KakK KOpPOHap-
Has Gone3Hb cepaua, apTepuanbHas runep-
TEH3MA M caxapHblin guabeT. Takxke ocTpas
MHOEKUMS MOXET CNY>XUTb TPUITEPOM AJ15 Ma-
HUdecTaunm cyokIMHNYECKMX, paHee He Bbl-
SIBJIEHHbIX NATONOIMMA.

AputMmum

ApUTMUM 1 BHE3anHas OCTaHOBKa cepaua
Takxe BCTpeyvaloTcd y naumeHToB ¢ COVID-19.
OpHol 13 yacTbix Xanob y naumeHToB 0e3
Kawna u nuxopagkm Oeinn nepebown ceppua
(29). B ogHOM 13 UccnegoBaHuii 06HapPY>XeEHO,
4YTO OMacHbIE AJ1S XNU3HN apuUTMUM Halle pas-
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BMBaNNCb Yy NAUMEHTOB C NMOBbLILLIEHHbLIM YPOB-
Hem TponoHunHa T (30). Ha gaHHbI MOMEHT He
M3BECTHO, ABNSETCH 1N Pa3BUTME HAPYLLUEHUS
putMa cnencTtBMeEM MOBPEXAEHUS Muokapaa
WU CUCTEMHbIX HapyLLUeHWA (BocnannTesibHas
peakuus, runokcus). Takxke crnegyetr OTMe-
TUTb, YTO apPUTMUMN MOTYT ObITb BbI3BAHbI NPU-
MEHEHMEM B JIeHEHUW NPOTUBOBUPYCHbIX Npe-
napaTtoB U aHTMBMOTKKOB. Tak, K MPUMepy, rm-
OPOKCUXNIOPOXMH M ero kombuHaumsa c
a3UTPOMMULVHOM BbI3bIBAOT yaavHeHne QT
MHTEpBasa, 4TO B CBOID OYepeb SABAETCH
dakTopoM pucka pasBUTUS XENyA04YKOBbIX
aputmMmum (31).

Aunckoarynauua n Tpomo6o3

COVID-19 Takxxe accoumnpyeTcs ¢ HapylLle-
HUAMUW Koarynaumm mn Tpombo3om. Tpombo3
rnmyboknux BeH M TPoMBOaMOONUA Nero4yHomn
apTepun ABASIOTCS 4acTbiMU OCJIOKHEHUAMU
y naumeHToB ¢ COVID-19, HaxoOsLwmxcsa B Kpu-
TWUYECKOM COCTOSIHMU. Tak, Mo AaHHbIM ayTomn-
cuii TpomMO03 rnybokux BeH Obll 0OBHapPYXeH
y 58%, a TpoM60aMOONNA NEero4YHOM apTepumn —
y 33% naumeHToB, Y KOTOPbIX NPUXU3HEHHO
OMarHo3 BEHO3HOro TpomM603a He Obisl BbISIB-
neH (32). ApTtepuanbHblii TpomMbO0O3 TakXe
BCcTpeyaeTcs y nHdumumposaHHbix SARS-CoV-2
(33). To4YHbIN MeXaHM3M BO3HMKHOBEHUS OUC-
koarynsuum y COVID-19 nauneHToB He n3Be-
cteH. OgHa 13 rmnoTesa nonaraeT, YTo Taxenas
BOCNanuTesNbHas peakums 1 NoBpexaeHne sH-
OOTENNsa MOryT MMETb NPOTPOMOBOTUYECKUIN 3D~
dekT. Takke KPOBSHOM 3acTol 1 nMmmobununsa-
LUMS TSKENbIX NAUMEHTOB CrOCOOCTBYIOT TPOM-
6oobpasoBaHmio (34). CTOUT OTMETUTb TakKxke
B3aMMOOENCTBME MHOXECTBa NnpernapartoBs, UC-
nosb3yemMblX AONa  Jle4eHMs  NauMeHTOB
¢ COVID-19. Tak, HanpuMep, KOMOUHaLMSA Npo-
TUBOBMPYCHbIX MpenapaTtoB JSIONVMHABMNP-PUTO-
HaBMpP MeTaboNuU3npyeTcs 4Yepe3 UUTOXPOM
P-450 3A4, KOTOpbIN TakkKe MUCMOJSb3yeTcsa Ons
MeTabomM3ma aHTUKOarynsitHTOB M aHTMarperaH-
ToB (35). CnepgoBartensbHO, NPUMEHEHME B Nieye-
HMX 3TUX NPEenapaToB MOXET CHUXaTb addek-
TUBHOCTb aHTUTPOMOOTUYECKOM Tepanum.

PekoMmeHpgauun naumneHTtam
C KapAuoOBaCKYyJIIPHbIMU
3aboneBaHUaIMMU BO BpemMs
KOPOHOBUPYCHOW NaHaemMum

m MbITb PYKM BOAOW U MbIZIOM KakK MUHUMYM
20 c. icnonb3oBaTb Ae3nHPULMPYOLLME Cpef-
cTBa.

m CobOniopatb couyanbHoOe AUCTaHUMpOoBa-
HMEe B 2 M.

m [lpogomkatb MPUHMMAaTb Ha3HA4YEeHHbIE
BpayYoM MeauKaMeHTbl. HecMoTps Ha TO 4TO
OblNI 03BY4Y€EHbI NPEANnosIoXeHns 0 Hebe3zonac-
HOCTM MpuemMa aHTUrMNepPTEH3NBHbIX MeamKa-
MEHTOB (TaKk Ha3blBaeMbIX MPUSIOB N capTa-
HOB), MMEKLWMECS HA AaHHbIA MOMEHT [oOKa-
3aTeNbCTBa ykasblBalOT Ha 6e30MacHOCTb UX
npuema.

m Bo3gencrterne n KOHTposb pakTopoB puc-
Ka cepaevyHO-COoCYANCTbIX 3ab0neBaHnin He OT-
MeHseTCs B Nepuon NnaHaeMnu:

*Heob6xooMMO npoaoKaTb KOHTPOJSINPO-
BaTb apTepuanbHOe OaBfeHne N YPOBEHb
xonectepuHa. Takxke OOfbHble caxapHbIM
OMabeToM [AOMMKHbI NPOAOSIXaTb BECTU
KOHTPOJIb YPOBHS MUKEMUU;

* 0OCOOEHHO BAXXHO HE KYPUTD;

*He nepeepgaTtb U cobalpaTb NPUHLMNI
340POBOr0 NUTAHUS;

+ObITb PU3NYECKN aKTUBHBLIMU U 3aHMMATb-
Cd CMopTOM KakK MUHUMYM 1 4 Kaxabli
neHb. PekomeHaytoTCs NpOrysku Ha cBe-
XeM BO34yxe, e34a Ha Benocunene n eus-
KynbTypa, KOHe4yHo, cobniogasi couuanb-
HOe ANCTaHUMpPOBaHME;

«CTapaTbCs YMEHbLUUTb YPOBEHb CTpecca —
rurmeHa cHa, Mmegmtaums, CBs3b C APY3bsi-
MU 1 BNIN3KMMN Ha PaCCTOSTHU.

m Bo Bpema naHoemunm cnepyeTt oTka3aTbCs
OT HEHYXHbIX MJIAHOBbLIX 0OCNenoBaHWn UAn
MPOBOANTb KOHCY/bTAUWUW ONCTAHUMOHHO,
€CJIN 3TO BOSMOXHO.

m BaxxHO BakumMHMpoOBaTbLCS MPOTUB UHDEK-
LM MHEBMOKOKKA 1 BUpYyca rpunna, 4Tobbl na-
6exaTb BTOPUYHOINO UHPUUMPOBaAHUSA OO0Sb-
Hbim COVID-19.

3aknio4yeHue

Manpemua COVID-19, Bbi3BaHHAs BMPYCOM
SARS-CoV-2, ctana BbI30OBOM U OrpaHu4u-
TeNbHbIM PakTOPOM 151 HAC BCeX. Y MOXMIbIX
nogen ¢ yXXe M3BECTHbIMU KapOuoBaCKysip-
HbIMM 3aboneBaHNsIMMN nMeeTca 6onee BbICO-
KM puck wuHdbnumpoBanma SARS-CoV-2.
MHdekuma npoTekaeT B 6onee Taxenon dop-
Me, 4Jalle HeobxoaMMO JiedeHmne B OTOENEHUN
MHTEHCUBHOW Tepanuu, Takxke 60ne3Hb MMeeT
XYOLWWA NMPOrHO3 (BblLe CMEPTHOCTL). [ToaToMy
ONs 3TOM rpynnbl NAUMEeHTOB OCOOEHHO BaXHbI
Mepbl NPOMUNAKTUKN UHOULIMPOBAHUA, a Tak-
Xe JledeHne COMnyTCTBYOLWMX 3aboneBaHnii u
Koppekumsa GakTopoB pucka.

HecOMHEeHHO, Mbl OOJIKHbI NOArOTOBUTLCS K
>XM3HU Nocfie naHaeMmn. dTa cuTyaums Oosnx-
Ha NMOMEHSATb MHEHME U OTHOLLEHME NauueH-
TOB, MEOMKOB M MNOJIUTUKOB K 34paBOOXpaHe-
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HUIO B LLEJTOM. Hn OAHa naHaoeMmda He OTMeHgdANa
cepaeyHo-cocyaucTble 3aboneBaHus. Tak kak
BUpyc SARS-CoV-2 k HamMm npuwen und Kntas,
BCMNOMHMM Yy4eHMe KUTaMCKoro Bpaya Huang
Dee Nai-Chang (2600 neT oo H.9., nepBas Ku-

As early as at the beginning of the last cen-
tury, the main causes of death were infectious
diseases such as pneumonia, influenza, tuber-
culosis and infections of the gastrointestinal
tract. However, through the introduction of san-
itary standards, discovery of new microorgan-
isms and antibiotics, and initiation of universal
vaccination programs, the spread of infectious
diseases has significantly decreased. Thus,
in the second half of the twentieth century,
the leading causes of death were diseases of
the cardiovascular system, as well as cancer.
Despite the successful fight against infectious
diseases, we have experienced several pan-
demics over the last century. Thus, Spanish flu,
caused by the influenza A(H2N2) virus, killed at
least 20 to 50 million people worldwide. This
was followed by the pandemics of the Asian flu
caused by A(H2N2) virus (1957-1958, 1 million
deaths) and the Hong Kong flu caused by the
A(H3N2) virus (1968, 4 million deaths). The last
pandemic caused by the influenza virus, the so-
called swine flu, affected us in 2009-2011 and
a death toll was about 400 thousand people in
the first year alone (1).

Since March 11, 2020, the world was hit by
the coronavirus infection (COVID-19) pandem-
ic caused by the novel coronavirus SARS-
CoV-2. COVID-19 was first detected in Wuhan
city, Hubei Province, at the end of 2019. Since
then, the infection has spread globally and af-
fected over 200 countries around the world (2).

In most cases the SARS-CoV-2 infection is
manifested clinically as viral pneumonia and
acute respiratory distress syndrome (ARDS).
However, cytokine storm caused by uncon-
trolled SARS-CoV-2 infection and the release of
pro-inflammatory cytokines causes damage to
many organs, including the cardiovascular sys-
tem (3, 4). Another mechanism causing cardio-
vascular manifestations is discoagulation and
thromboembolic events (5, 6). Observations
also show that patients with cardiovascular
diseases or risk factors for cardiovascular dis-
ease, such as male gender, older age, diabetes
mellitus, hypertension and obesity, have higher
mortality rates due to SARS-CoV-2 (7).

Tanckaa meguumHckas ctatbq): “Jlydwmne Bpa-
4y npenoTBpawalT 6051e3Hb, NOCpPencTBeH-
Hble — fe4at 00 NOSIBAEHUS OYEBUAHbLIX CUM-
NTOMOB, a Mjoxue — nedyaT 60ne3Hb U ee
rnocneacTems’.

Biological aspects of SARS-CoV-2

The high pathogenicity of the coronavirus
and the ability to infect humans was widely pub-
licized after the SARS-CoV pandemic in 2002-
2003. One decade later, a new outbreak of
MERS-CoV (Middle East Respiratory Syndrome
Coronavirus) infection was reported in Saudi
Arabia. The natural reservoir of both types of
the virus is the bat (8). The new coronavirus
SARS-CoV-2 is similar to those previously
described and has a genomic sequence identi-
cal with SARS-CoV by 79% and MERS-CoV by
50% (9). Coronaviruses are RNA viruses con-
sisting of 4 proteins — S (Spike), E (Envelope),
M (Membrane), N (Nucleocapsid) (Fig. 1) (8).

By means of the S protein, the virus binds to
receptors of angiotensin-converting enzyme-2
(ACE2) on the cell surface, thereby infecting
it (10). The highest expression of ACE2 recep-
tors is found on alveolocytes, thus the patient’s
lungs are the main gateway to infection (Fig. 2)
(11).

Protein S

Protein M

Protein E

RNA helix

Protein N

Fig. 1. Structure of SARS-CoV-2.
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Fig. 2. Relationship between SARS-CoV-2 and ACE2 receptors.
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Fig. 3. The role of ACE2 in the renin-angiotensin system.

ACE2 receptors play a key role in the renin-
angiotensin cascade, converting angioten-
sin Il to angiotensin 1-7 and angiotensin | to
angiotensin 1-9. Angiotensin Il, when binding  ceptors provide cardio- and renal protection,

to AT1 receptors, causes vasoconstriction, and play a role in lung defense mechanisms
reabsorption of water and sodium, inflamma-  (Fig. 3) (12).

tion, and oxidative stress. In turn, angiotensin
1-7 induces antihypertensive, anti-inflamma-
tory effects and vasodilation. Thus, ACE2 re-
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ACE2 expression is also observed in the
heart, blood vessels and gastrointestinal tract
(13). After connection of the virus with ACE2,
receptor activity decreases, and in turn, activity
of the angiotensin converting enzyme (ACE)
does not change. Thus, the conversion of an-
giotensin | into angiotensin Il is preserved (14).
The mechanism of interaction between SARS-
CoV-2 and renin-angiotensin system (RAS) has
become the basis for the assumption that drugs
affecting the RAS system can provoke the virus
and ACE2 receptor connection, thereby con-
tributing to infection (15). However, at the mo-
ment there is no evidence for this fact. An
observational study found no destructive as-
sociation between RAS inhibitors (angiotensin
converting enzyme inhibitors and angiotensin
receptor blockers) and in-hospital mortality
(16). In turn, presence of hypertension and
withdrawal of antihypertensive medications is
probably associated with higher mortality
(17).

Cardiovascular diseases
in patients with COVID-19

Cardiovascular diseases are a common co-
morbidity in patients with COVID-19. One of the
first reports on COVID-19 infected people in
Wuhan city noted that 46% patients had some
kind of underlying medical condition. The most
frequent conditions were arterial hypertension
(31%), cardiovascular diseases (15%), and
diabetes mellitus (10%) (18). The trend was
confirmed by further studies (19, 20). Comor-
bidities were more common in critically ill pa-
tients undergoing treatment in intensive care
units (21). Moreover, coronary disease, heart
failure, arrhythmias, chronic obstructive pulmo-
nary disease, age over 65 years and smoking are
independent risk factors for in-hospital mortality
(16) in COVID-19 patients.

Consequences of SARS-CoV-2
damage to the cardiovascular
system

Acute coronary syndrome

COVID-19 infection can cause an acute cor-
onary syndrome. Thus, in a clinical case series
of 18 COVID-19 patients with ST segment ele-
vation on ECG and suspected myocardial in-
farction, 5 patients required percutaneous cor-
onary intervention (22). Furthermore, observa-
tion data from Italy showed that about 60% of
SARS-CoV-2 infected patients with elevated ST
segment had obstructive coronary disease and
indications for revascularization. In this case

series, 24 out of 28 patients had an acute coro-
nary syndrome as a primary diagnosis, thus it
was the main manifestation of COVID-19 (23).
Triggering mechanism of the acute coronary
syndrome in COVID-19 patients is not clearly
known. It is assumed, that it may include spasm
of the coronary arteries, formation of micro-
thrombi due to systemic inflammation, or ath-
erosclerotic plaque rupture.

Despite the possibility of an acute coronary
syndrome in SARS-CoV-2 infected patients,
the number of hospitalized patients with acute
coronary syndrome decreased significantly
during the COVID-19 outbreak. Thus, in some
countries it decreased by 40-50% (24, 25).
Treatment of acute coronary syndrome with
ST-segment elevation in COVID-19 patients
should not be different from uninfected pa-
tients, and testing for SARS-CoV-2 should not
delay revascularization. In turn, management of
patients with acute coronary syndrome without
ST-segment elevation should be based on risk
stratification (very high, high, medium and low).
Thus, patients with a very high risk (criteria:
unstable hemodynamics or cardiogenic shock;
chest pain resistant to drug therapy; cardiac
arrest or life-threatening arrhythmias; mechan-
ical complications; acute heart failure and ST-
segment elevations) should receive an urgent
invasive treatment. Patients from other groups
should be tested for SARS-CoV-2 prior to deci-
sion making on further treatment (7).

Myocardial damage and myocarditis

Myocardial damage, defined as an increased
level of cardiac biomarkers or ECG changes,
occurs in 5-20% of patients. Myocardial dam-
age was observed more frequently in patients
with severe disease treated in intensive care
units and was associated with worse outcome
and mortality (18, 21, 26). The mechanism of
myocardial damage by SARS-CoV-2 is not fully
understood, but it can be caused by systemic
inflammation or direct infection of cadiomyo-
cytes (27, 28).

Cardiac failure

According to the study in Wuhan city, heart
failure has become one of the most common
complications in patients with COVID-19. Heart
failure and increased level of the specific mark-
er NT-proBNP were observed more often in
patients with fatal outcome21. The develop-
ment of heart failure may be due to the worsen-
ing of concomitant diseases such as coronary
heart disease, arterial hypertension, and diabe-
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tes mellitus. Also, an acute infection can trigger
manifestation of subclinical, previously unde-
tected conditions.

Arrhythmias

Arrhythmias and sudden cardiac arrest also
are observed in patients with COVID-19. One of
the common complaints in patients without
cough or fever was irregular heart beat (29).
One study reported that life-threatening ar-
rhythmias were more likely to develop in pa-
tients with elevated levels of troponin T (30).
Currently, it is not known whether the rhythm
disturbances are caused by myocardial dam-
age or systemic disorders (inflammatory reac-
tion, hypoxia). It should be noted that arrhyth-
mias also can be caused by treatment with an-
tiviral drugs and antibiotics. For example,
hydroxychloroquine and its combination with
azithromycin cause prolongation of QT interval,
which in turn is a risk factor for ventricular ar-
rhythmias (31).

Discoagulation and thrombosis

COVID-19 has also been associated with
coagulation disorders and thrombosis. Deep
vein thrombosis and pulmonary embolism are
common complications in COVID-19 patients in
critical condition. Thus, according to autopsy
data, deep vein thrombosis was detected in
58%, and pulmonary embolism in 33% of pa-
tients who did not have an in-life venous throm-
bosis (32). Arterial thrombosis also occurs in
patients infected with SARS-CoV-2 (33). The
exactmechanism of discoagulationin COVID-19
patients is not known. One hypothesis suggests
that severe inflammatory response and en-
dothelial damage may have a prothrombotic
effect. Blood congestion and immobilization of
critically ill patients also contribute to the blood
clots formation (34). Interaction of many drugs
used to treat COVID-19 patients should be
noted as well. For example, combination of an-
tiviral drugs lopinavir-ritonavir is metabolized
through cytochrome P450 3A4, which is also
used for metabolism of anticoagulants and an-
tiplatelet agents (35) Therefore, treatment with
these drugs can reduce effectiveness of an-
tithrombotic agents.

Recommendations for patients
with cardiovascular diseases
during the coronavirus pandemic
m Wash hands with soap and water for at
least 20 seconds. Use disinfectants.
m Keep social distance of 2 meters.

m Continue to take medication prescribed by
your physician. Although there have been sug-
gestions that antihypertensive drugs (so-called
-prils and -sartans) are unsafe, currently avail-
able evidence is indicative of their safety.

m Exposure to and control of cardiovascular
risk factors is not canceled during the pan-
demic:

« Continue to monitor blood pressure and
cholesterol levels. Also, patients with diabe-
tes should continue to control blood sugar
levels.

* It is especially important not to smoke.

* Do not eat too much and follow a healthy
diet.

- Be physically active and exercise for at least
1 hour every day. Outdoor walks, cycling and
exercises are recommended, of course re-
specting social distancing.

« Try to reduce stress levels — sleep hygiene,
meditation, connecting with family and
friends at a distance.

m During the pandemic, unnecessary routine
examinations should be postponed, and con-
sultations should be conducted remotely, if
possible.

m Patients with COVID-19 should be vacci-
nated against pneumococcal infection and in-
fluenza virus to avoid secondary infection.

In conclusion

The COVID-19 pandemic caused by the
SARS-CoV-2 virus has become a challenge and
a limiting factor for all of us. Older people with
existing cardiovascular disease have a higher
risk of SARS-CoV-2 infection. The disease is
more severe, treatment in the intensive care
unit is more often required, and the disease
prognosis is also worse (higher mortality).
Therefore, infection prevention measures are
especially important for this group of patients,
as well as treatment of concomitant diseases
and correction of risk factors.

Undoubtedly, we should prepare for life after
the pandemic. This situation should change the
opinion and attitude of patients, healthcare
workers and politicians towards healthcare in
general. Never a one pandemic has canceled
cardiovascular diseases. Since the SARS-
CoV-2 virus came to us from China, let’s recall
the teachings of the Chinese doctor Huangdi
Neijing (2600 BC, the first Chinese medical
article): “Superior doctors prevent the dis-
ease, mediocre doctors treat the disease be-
fore evident, inferior doctors treat the full-
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MpuHUKUNBI pabOTDI
CNY>KObl pEHTreH3HAOBACKY/IAPHOW XUPYPruu
C N1aHOBbIMU NayueHTamMu B 3py naHgemuu COVID-19

C.l. Cemutko

Kagpenpa HTepBEHUMOHHON KapanoaHrnoaorum IHCTuTyTa rnpogeccmnoHaibHoro o6pa3oBaHus
v HIL nHTepBeHunoHHoM kapamnoaHruosiorim GrAOY BO lMepswii MITMY nmern U.M. CeyeHoBa
MuH3apaBa Poccum (CedeHoBckuii YHnBepcuteT), Mocksa, Poccus

B ycnoBusx naHaemun COVID-19 ocoboe 3Ha4eHne npruobpetaioT npobieMbi, CBSI3aHHbIE C MN/IaHOBLIM JieHe-
HUEM XPOHMNHECKYX BOJIbHbIX, B HACTHOCTH, C 3ab601€BaHNSIMU CEPLAEYHO-COCYANCTOV cucTemMbl. Heobxoammo
BbipaboTaTb HOBbIE rpaBuia 006c/ie0BaHNs U BEAEHUS] O0JIbHbIX, B TOM YUC/IE — MaKCUMaJslibHO MCI0/1b30BaTh
ANCTaHUNOHHbIE METOAbl OOLLEeHUsI ¢ BOJIbHLIMU Ha 3Tare AuarHOCTUKW, HanaauTb CUCTEMY pa3BeneHUs
oTOKOB 6GO0JIbHbIX, CBECTU K HEOOXOAUMOMY MUHUMYMY KOJINHECTBO KOHTAKTOB Kak OOJIbHbIX C Bpayamu,
TaKk v 60JIbHbIX Mexay coboi. C 0cobbiIM BHUMaHUEM CeAyeT OTHOCUTLCS K obecriedeHnto 6e30rnacHoCTy
MeanLMHCKOro rnepcoHasa Bo BpeMsl NpoBeAeHVs AnarHOCTUYECKUX 1 JIeYeOHbIX MpoLeayp.

KnrouyeBbie cnoBa: riiaHoBble BMeLlaTesibCcTBa, nHpekLms, 6e30MacHOCTb, CPEACTBA 3aLUNTbI

Working principles of the X-ray endovascular surgery
service with elective patients during the COVID-19
pandemic

S.P. Semitko

Department of Interventional Cardioangiology, Institute of Professional Education,

and Research and Practical Centre of Interventional Cardioangiology, Federal State Autonomous
Educational Institution of Higher Education, I.M. Sechenov First Moscow State Medical University
of the Ministry of Health of the Russian Federation, Moscow, Russia

In the settings of COVID-19 pandemic, the issue related to elective management of chronic patients, in
particular with cardiovascular diseases, take on great importance. It is necessary to develop new rules for the
investigation and the treatment of patients, including maximal use of remote communication technique at the
stage of diagnosis, regulation of the system for the separation of the flows of patients, maximal possible
reduction of the number of contacts between patients and physicians and between patients. A special attention
should be paid to the assurance of medical staff safety during the performance of diagnostic and therapeutic

procedures.

Keywords: elective interventions, infection, safety, protective means

Manpemuna COVID-19, ¢ koTopow yenoseye-
CTBO CTOJIKHYJIOCb BECHOW 3TOro roga, obHa-
Xuna ysa3BMMOCTb CYLLECTBYIOLLENA CUCTEMBI
opraHusauuv couuanbHOM N MeguuUMHCKON No-
Mowm. CTana o4eBUAHON HEOOXOAMMOCTb pe-
LWEeHMsa Uenoro psaa npUHUMNUanbHbIX MpPo-
6nem, 6e3 4ero Mbl He cMoxeM 3PPEKTUBHO
NMPOTMBOCTONATb NOAOOHBLIM, @ BO3MOXHO U eLe
6onee gpamMaTM4HbIM BbI30OBaM, Kak B HAcTOS-
em, Tak n B 0603pnmMom byayLiem.

Mon BAMStHMEM Yrpo3bl NaBUHOOOPA3HOro
pacrnpoCTpaHEHUST TAXENON pecnmpaTopHONn
MHpekUnn, KoTopas yrpoxaeT B 60sbLuel cTe-
MeHV NoASM MPEKIOHHOrO BO3pacTa U SII0AsIM,
cTpajalnLlyM cepaeyHo-CcoCyanCTbIMU, 3HO0-
KPUHHBIMU N OHKONOrM4yecknmMmmy 3aboneBaHns-
MW, HEOOXOANMO U3MEHUTL MPUHLNILI U anro-
PUTMbl OMArHOCTUKU U JIEYEHUS 3TUX rpynn
nauyenToB (1-3). Heobxoanmo Bcepbe3 3a-
aymMmaTbcs 06 U3MEHEHM NTOFMCTUKM Npouecca
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aucnaHcepusaumm n ycnoeuin npebbiBaHUS
B MEOMLIMHCKUX Y4pexaeHusax Kak ambynatop-
HOro, Tak U cTauMoHapHOro Tmnos (4).

MMeHHO B 3TOM KOHTEKCTE Bbille cHopMy-
JINPOBaHHbIX 3a4a4 Mbl Obl M XOTENN MOroBoO-
puUTb B HacToswen nydnukaumm. O6cyanTb, 4TO
Mbl MOXEM M3MEHUTb YX€ cenyac, U Kakown
MepcnekTUBHbIVM MNjaH U3MEeHeHun TpebyeTcs
OT BbICOKOCMNELMANIN3NPOBAHHbLIX KapaumoBa-
CKYJISIPHbIX CTaLMOHapOoB B paboTe C NiaHOoBbI-
MU naumeHTamu, cTpaaaLlmMMmM XPOHNYECKON
KOPOHapHOW 60Ne3HblD, CUMNTOMHbLIM aTepo-
CK/Iepo30M aopThl, BUCLEpabHbIX, Maru-
CTpanbHbIX U Nepudepunyecknx apTepun,
CTPYKTYPHbIMU 3aboneBaHnamMn cepaua. Peyb
naeT ob0 BCEX BblLIENEPEeYNCIEHHbIX KaTero-
pusSIX NAUMEeHTOB, HAXOOALLNXCS BHE aKTUBHOIO
MHMEKLMOHHOIO BUPYCHOro 3aboneBaHus.

OCHOBHbIM MAPUHUMMNOM, KOTOPbIA MEHSEeT
CNOXWMBLUMECS FrO4aMmM CTEPEOTUNMbI HALLEN pa-
60Tbl, CTAHOBUTCS TO, YTO BCE NALMEHTbI, HE3A-
BMCKMO OT CBOEr0 cTatyca Ha MOMEHT AnarHo-
CTUKM WX onepaTUBHOINO BMeELLATEsNbCTBA,
OOJIKHbI HAMU paccMaTpMBaTbCS Kak NOTEHLN -
allbHble TPaAHCMUTTEPbl WM KaK MULLEHU
OCTPOro MHGPEKUMOHHOro npougecca. MIMmeHHo
ncxoast U3 9TOro NpuHUMNAG, U OOMKHA ObiTb
BbICTPOEHa NoCNef0BaTeIbHOCTb AENCTBUI MO
OMarHoCTuKe, NPUHATUIO peleHus 1 onepa-
TUBHOrO fie4eHns 6onbHoro. Hanbonee nosHo
OCHOBHbIE MOJIOXEHUS 3NUOEMMNOAOTN na-
FTHOCTUKM N JIEYEHUSA CepaevyHO-COCYANCTbIX
3aboneBaHuii B ycnoeusx naHgaemmm COVID-19
oTpaxeHbl B 06HoBNeHHoM 10 1oHA 3Toro rona
OOKyMeHTe, onybsiMkoBaHHOM Ha cainTe EBpo-
nemnckoro kapanonormyeckoro obuiectra (The
European Society for Cardiology) (puc. 1): ESC
Guidance for the Diagnosis and Management
of CV Disease during the COVID-19 Pandemic
(https://www.escardio.org/Education/COVID-
19-and-Cardiology/ESCCOVID-19-Guidance).

B HacToswwern ctatbe Mbl HE CTaBUM LESbIO
06CyXAEHNE OCHOBHbIX MOJIOXEHUI 3TOrO ry-
60KOoro 1 obLIMPHOro ookymMmeHTa. Npegnaraem
JNWb aKkueHTUPOBaTb BHUMaAHME Ha pPside BO-
MPOCOB, PELUNTb KOTOPbIE CErogHs Heobxoau-
MO 1 BOSMOXXHO B HALUUX peanusix.

B npeane, BuamnTca peanusauus nporpam-
Mbl, KOTOPYK Mbl Obl MPensioxunm HasBaTb
“NpuHUMN OBYX BU3WUTOB”: MEPBbLIA — AMarHo-
CTUYecKuii, BTOpon — neyebHblii. Bce octanb-
Hble aTanbl: NepBuyHoe obpalleHue, Gopmu-
poBaHMe nnaHa npegornepaumoHHoro obcne-
0OBaHUS 1 MocneonepaunoHHOro MOHUTOPUHIA
LenecoobpasHo opraHmM3oBaTb B pexxmme auc-
TaHUMOHHbIX (on-line) koHcyneTaumi. MNepBuy-

HOe, oYepeaHoe UM BHeodepeaoHoe obpatle-
HME K CMeumanncTy BO3MOXHO Yepes 3anosiHe-
HMe OMpPOCHKKa NMBOo obLLEeHUs No TenedoHy
WA MECCEHIXEPY B pPEXMME BOMPOC-OTBET.
B cnyyae Hanuuma yxe MMEeLEenca ncTtopum
3aboneBaHus, XenaTtesbHbiM IBASETCS Npeno-
CTaBJIeHMe anMKpr3a npeaplayuiero atana ob-
CNefoBaHMA U NIeYEHUS Takxke B SJIEKTPOHHOM
Buae. o pesynbraTy AaHHOW KOHCybTauum
HeobxoaumMo cpopMmMpoBaTb CNMCOK Ha3Have-
HUI, ONS UCMOJSIHEHMUSA KOTOPbIX HEobxoamnm
OYHbIN BU3NT B Nle4ebHOe ydpexaeHune, B Ha-
wem cnyyae — B nedyebHO-gMarHocTuyeckoe
oToeneHve. Bce maHMnynaumm OonxHbl ObiTb
3annaHupoBaHbl MO BPEMEHHOW CeTKe [Afis
YMEHbLLEHUS eOMHOBPEMEHHOIro npebbiBaHUS
60/bLLIOr0 KOANYECTBA MaUMEHTOB B MOMeLLe-
HUAX ydpexaeHus. MaeanbHbiM NpencTaBns-
eTcsl opraHmsauud, no BOSMOXHOCTU, NOTOKa
nepemMeLlleHnss 6oMbHbIX B OQHOM Harpasfe-
HUW, KOrga naymeHTbl 3axoasaT B MEOULMHCKOE
yypexpgeHne 4epes OguH BXO4, U nepeMella-
loTCsl OT KabuHeTa K kabMHeTY No Hanpasne-
HUIO K OTAEeNbHOMY Bbixoay. [pn aTom cobnio-
JaeTca nmpaBuiio: OOHO MOMELLEHUE — OAWVH
naumeHT. KoHeyHo, npu cobniogeHum Bcex
HEeobX0OMMbIX MPOTUBOINUOEMUYECKUX Mep,
Ha KOTOPbIX Mbl OCTaHaBNMBaTbLCA He Oyaem.
B HacTosLee BpeMS BaXKHENLLNM MHCTPYMEH-
TOM 019 pelleHus Bonpoca O Bbibope panb-
HEeWLeN TaKTUKMN NeYEHUS CTAHOBATCSH METObI
BM3yanuaauumn, gonosIHEHHbIE AaHHbIMUY nabo-
paTopHOW ANArHOCTUKU: ONA KOPOHapHOM 60-
JNIE3HM N CTPYKTYPHbIX 3abofieBaHnii cepaua um
aopTbl:  MyfnbTUCOUpPalsibHasi KOMMbOTEPHAs
KopoHaporpadpua ¢ koHTpactoMm (MCK KA
n axokapaunorpadpusa (9xoKr); nona sabonesa-
HUIN MarncTpasbHbIX U Nepudepnveckmnx apte-
pUin N BEH — YNbTPa3BYKOBOE AYMJEKCHOEe
ckaHupoBaHue (Y34C). YunTtbiBas HACTOSLLYO
aNNaeMMYeckyto 06CTaHOBKY, MPUHLUMOM OT-
6opa 60MbHbIX A19 MHBA3MBHOIO JIeYeHMd cTa-
HOBUTCS NpaBuio “onepupoBaTb TOJSIbKO TOr-
[a, Korga Henb3si He onepupoBaTtb”. JaHHbIN
noaxod, He NUWeEeH WU HaydyHO OOOCHOBAHHbLIX
[0oKa3aTeNbCTB, Hanbonee ApPKNM N3 KOTOPbIX
Onsa OosbHbIX KOpPOHapHOM 00Ne3Hbio cTana
nyonukaunsa pesysbTatoB MHOMOLEHTPOBOIro
nccnegosanusa ISCHEMIA (5). Mpu Hanuynn
y naumeHTa npuM nepBUYHOM obOpalleHunun
K Kapauonory xanob “kopoHapHOro” xapakTe-
pa 6e3 npealwecTBYOLWEro Kapanosnorm-
4eCckoro aHaMmHe3a 1 6e3 NoKasbHbIX HapyLUe-
HUI KNHETNKW NEBOIO XeNyaoyka onpenensio-
wmm asnsaoTca pedynstatel MCK KA Ecnn
y naumeHta no peadynstatam MCK KAl HeT

TMpuHLUMBI Pa6OTbI CTYXObl PEHTreH3HAOBACKYJISIPHON XUPYPIrinv C MN1aHOBbLIMY NaLneHTamm

B apy naHaemumn COVID-19
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Puc. 3. Npumep adHekTMBHOro 0TEHECTBEHHOIO YCTPOMCTBA, NO3BONSIOLLErO 06ECneynTb
OMCTaHUMOHHbIN MOHUTOPUHT IKT.

Puc. 3. By kopnyca, rae naumeHTbl NPOXOAAT PaHHIOW peabunmtaumio nocne Xmpypruieckmx
1 9HO0BACKYJSIPHBLIX onepauumii Ha cepaue u cocynax (noc beikoBo, Mock 061., yn. OnapuHckas, 11).
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MPU3HAKOB aTEPOCKIEPOTUYECKOrO NOPaXeHUs
CcTBOJSIA N1IeBOW KOopoHapHon aptepun (JIKA),
NPOKCMMasIbHbIX OTAENOB MEPEeaHEN MeXOKeny-
noudkoBov aptepun (MNMMXKB) mnnm nopaxeHusa
3KBMBANIEHTHOIO BbllLEyka3aHHOMY, TO HEOOXO-
OMMOCTb JanbHenwero nHBa3mBHOro obcne-
LOBaHUA U NIe4EHUS onpenenseTcsa NnepeHocu-
MOCTbIO PU3NYECKUX HArpy3oKk Ha GOoHEe ONTu-
MasibHO nekapCcTBeHHOW Tepanuu. Ecnn
CMMNTOMbI CTEHOKapAMM XOPOLIO KOHTPOU-
PYyOTCA MEOVKAMEHTO3HO U 3HAYMMO HE yxy[-
AT Ka4eCTBO XU3HU NauueHTa, TO Mbl OOJK-
Hbl MHDOPMUMpPOBaTb BOSILHONO O COMOCTaBU-
MbIX pesynbrartax MHBAa3MBHON 7]
KOHCEepBaATUBHOW CTpaTernin ne4eHnsa n 0 ToMm,
4YTO B JAHHOM CJlydae OCHOBHOW LIENbiO peBa-
CKynsipn3aunm SBNseTca He CToNbkKo 6opbba 3a
yayylleHMe MporHo3a 3abosieBaHus, CKOJIbKO
— 3a Ka4yecTBO XW3HU. [pn 3TOM HEOBXOANMO
MOMHUTb, YTO MNOCSIe 9HO0BACKYAAPHOro BMe-
LaTenbCcTBa y CTabuibHOro 60/1bHOro He TOJIbKO
MPOUCXOONT OXMOAEMOE YIy4lleHNE Ka4yecTBa
XXN3HW, HO 3TOT OOJIbHOW CTAaHOBUTCHA “3aBUCU-
MbIM” OT LENOro paga npenapaTtoB — Hanpumep
OT A/INTESIbHOro NpmuemMa ABOMHOW Ae3arperaHT-
HOM Tepanun, 4To 0OYCNOBNMBAET PUCKU, CBSA-
3aHHbIE KaK C reMopparnyeckmmMmm OCNOXHEHNS-
MU, TaKk N C NLLIEMUYECKNMU — B CITy4aE€ BbIHYX-
[EHHOro oTkasa OT npuema aTux rnpenapartos.
CeroaHs Mbl C YBEPEHHOCTbIO MOXEM CKa3aTb,
4YTO NEpPBMYHAA BU3yann3aLms KOPOHAPHbIX ap-
Tepuii B cnyyae, korga y ctabuibHOro naumeHTa
(co cteHokapanen 1-3PK) oTcyTCTBYIOT 0ObEK-
TUBHbIE JaHHble 00 yXe nepeHeceHHoOM nHdap-
KTe Muokapaa, He OosikHa ObiTb WMHBA3WBHOWN
(puc. 2).

B anoxy6ypHoro passutusi smart-TexHonormnm
HaM CTanu AOCTYNHbl METOAbl ANCTAHLUMOHHOIO
OKI-MOHUTOPUPOBAHUS, KaK B MOSIHOLEHHOM
dopmate 3Kl no 12 oTBEAEHUAM, TAK U MOHU-
TOPUHI CeEPOEYHOro putMa C perucTpauuven
CTaHOAPTHbIX U YCUJIEHHbIX OTBEOEHUN. ITU
Hepoporme n ap@eKTUBHbIE YCTPOWCTBA Npes-
CTaB/jieHbl M Ha OTEYECTBEHHOM pPblHKE -—
Hanpumep Kapaovodpnewka ECG Dongle Full
(BAO “HoppasuHp”, POCCUHA, www.cardio-
cloud.ru) (puc. 3)

B cnydae B3BeWEHHOro MHMOOPMUPOBAH-
HOrMO peLleHnss Bpaya 1 nauyieHTa BbIMOJSIHATb
MHBA3MBHYIO KOpPOHaporpaduio, Mbl B CBOEN
npakTuke pPekoMeHOyeM NauUEeHTY, KOTOPbIN
OXMOAeT pe3ynbTaToB s1labopaTopHbIX UCCne-
DOBaHU (Tak Ha3blBAEMOro “rocnutanbHOro
MUHUMYMA”), BO3OEPXMBATLCS OT aKTUBHbIX
KOHTAKTOB C OKpPYyXalowuMMnu, UCMonb30BaTb
Macky W nepyaTtkum, cobnogaTb FMrmeHy pyk,

nnua B TedeHnmn 3—5 aHen oo rocnutanu3auumn.
HenocpenCcTtBeHHO B A€Hb rocnutanmsaymm
Mbl namepsiem Ha Bxoae B J1AO 6eckoHTaKkT-
HbIM TEPMOMETPOM TemnepaTtypy O60JIbHOMY
1 (MpU HOpMabHbIX MoOKa3aTensax) BbINOJHAEM
MCKT opraHoB rpygHoOwM KNeTku s Nckaye-
HUS cneunduUiyeckux MHPUNLTPATUBHbLIX N3Me-
HEHUIMN NErknx, xapakTepHbIX O BUPYCHON
nHeBMOHUM. CaMo nccnenoBaHmMe BbINOJTHAET-
cs1 crneymanucTamum npm cobniogeHmnm BCeX Npo-
TUBO3NUAEMUNYECKMX TPeboBaHWn, camM mnaum-
E€HT TakKe HaxoOgMTCs B nepyatkax U B Macke.
lMocne kaxaoro nauyeHTa NnpoBOAUTCA NpoOBe-
TpuBaHVe 1 0bpaboTka nomelleHuns. B cnydae
BbISIBIEHUA W3MEHEHUI, XapakTepHbIX A
COVID-19, naumeHT u3onampyeTcs U cnew-
TPaHCNOPTOM O0CTaBAAETCHA B MHPEKLUMOHHbIN
cTaumoHap 1uauv rno MecTy XUTENbCTBA B 3aBU-
CUMOCTU OT TSXKECTU COCTOSAHUS, Y4UTbIBad,
KOHEYHO, 4TO peyb MOET O KIMHUYECKM CTa-
OUNbHbIX NaumeHTax 6e3 cneunduyecknx xa-
nob 1 c HopMasnbHOI TemMnepartypou Tena.

PasmelleHme 60MbHbIX B nanatax AO0JIKHO
COOTBETCTBOBaTb TpeboBaHUAM CcOoON0aEHUS
T.H. COUMANIbHOW OUCTaHUMM, a MPU BO3MOX-
HOCTU MX cnegyeT noMewatb B OTAENbHYHO
nanaty. lNpn 3TOM NepemMellgHne naumeHToB
rno 60NbHUYHBIM KOpUAOPaM, pekpeaLmsam pas-
pelwaeTca TONbKO C MeOULMHCKUMU LEeNsaIMun
1 c cobnlogeHN MM BCE TEX XE METOL0B NHOM-
BUAyabHON 3allnTbl MALNEHTOB 1 NepcoHana.
B peasibHbIX YCIOBUAX XXM3HWN HALWIEro CTauno-
Hapa, Mbl CTPEMUMCS, 4TOObl ONNTENIbHOCTb
npebbiBaHNS OONbHOrO0 Ha KOWKEe C y4eToMm
BbIMOJIHEHHOW HEOCJ/IOXXHEHHOW 3HO0BACKY-
NSAPHOV nMpouenypbl He NpeBbiana 2—3 gHeNn.
Bpems HabnopeHna naumMeHTa B nanate MH-
TEHCUBHOW Tepanuu nocne npouenypbl 0Obly-
HO He npeBbIWAEeT 2-5 4, M NauneHT cpasy
rnocne npouenypbl NepeBOAUTCS B nanarty,
MUHYs1 610K KapamopeaHnmauun.

Ana xupyprmuyeckom peackynspusaummu,
rocnmTannsaumsa naumeHTa cHavasna OCyLulecT-
B/ISIETCS B KapAWOJIOrMY4ECKOE OTAeflieHne Ha
3-5 pgHew, panee, Nnpu OTCYTCTBUM Moao3pe-
HUN Ha MHPEKUMIO — B KAPANOXMPYPruiyeckoe
OTOENEHNE — HAKaHYyHE NN HEMOCPEACTBEHHO
B O€Hb onepauumn. Nprn 3ToOM Npy HEOCOXHEH-
HOM MOC/IEONEPALUMOHHOM TEYEHUN CPEOHUN
KOMKO-OeHb cocTaBnaetr 5-6 pgHen. lNocne
BbIMNCKU OOJNbHbIX, MEPEeHEeCLUNX OTKPbITble
KapOmMoxupyprmyeckme unm cocyamctble one-
paumn, G60MAbLUMHCTBO HaWMX MaUMEHTOB Ha-
MpPaBAAOTCS B 3aropoHOE KapamMoornyeckoe
oTaoeneHne onsa npoaosiKeHusa HabnogeHus
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B ycnoBusax naHgemMmu, Ha Hal B3rnan, 00-
wasicb ¢ naymeHtamu on-line Ha HayanbHOM
aTane obcnenoBaHns, O4eHb BaXXHO BbIAENATb
KaTeropmto 60JIbHbIX, OTCPOYKA IeHEeHUS KOTO-
pbIX YpeBaTa Pas3BUTUEM CEPLE3HbIX Kapau-
anbHbIX coObITMA. K TakumMm naumeHTam OTHO-
caTcda 60nbHbIE, ONUCbIBAlOLLME KITMHUKY BNEP-
Bble BO3HMKLLUEN CTEHOKapOMU UM NauneHThbl
C AnuTesNbHbIM aHaMHEe30M KOpOoHapHo 60-
Ne3Hn, oTMevaLme xapakTepHoe 3Ha4Y1MMoe
M3MEHEHME CBOEro COCTOAHMSA. BonbHble
C HU3KOW MepeHOCMMOCTbIO PU3NYECKOW Ha-
rpy3Kku, OAbILLIKOW 1N 60NEBLIMM OLLYLLEHUSIMIA
3a rpyaovMHon n B npekapauanbHoi obnactu,
C ann3ogamMu NoTepU CO3HAHUS, AOJIKHbI ObITb
rocnuTaan3npoBaHbl MNocse TepMOMETPUn
M KOMMbIOTEPHOM TOMOrpadun nerknx B 610K
WHTEHCMBHOM Tepanuu, rae nocne ctpatudu-
Kaumn pucka (nabopatopHas AMArHOCTUKA,
kanbkynauma 6annoB no wkane GRACE) Ha
dOHE NeKapCTBEHHOM NOAOEPXKW BbINOJIHSA-
totca OxoKI n mHBasBMHaA KopoHaporpadus
NP COOTBETCTBYIOWMX HaA TO NOKa3aHUAaX.
BonbHbIE C KPUTUYECKMM a0OpPTaNbHbIM CTEHO-
30M U BbICOKUM XUPYPrMYECKM PUCKOM, MpPO-
Tekalwmm C peumanBamMn oTeka Jerkmx, no-
Teper Cco3HaHUS U KIIMHUKOW HecTabusbHOMN
CTeHOKapaMnM B HalleM y4pexneHuUn Ha nep-
BOM 9Tane nogpeprarTcs 6ani0HHOM BasbBy-
nonnacTtuke. BtopbiMm aTanom nocne ctabunm-
3auUMn COCTOAHMSA UM BbINOJIHAETCS 9HO0MPO-
Te3MpoBaHMe aopTasibHOro KianaHa.

BonbHbIM C pas3nanyHbIMU  MPOSABIEHNSMN
CUCTEMHOIO aTepockeposa, Harnpumep, ¢ Km-
HUKOI CcTabubHOW NepemMexaroencsa XpomMo-
Tbl 63 0OCTOBEPHbIX TPODUHECKNX UBMEHEHW
TKaHEeM HUXHUX KOHEeYHOCTEW, Takke B [OeHb
nepBoro Bu3mMTa amMbynaTOPHO BbINOSHAETCS
Y34C n MCKT aopTbl 1 apTepuin ¢ KOHTpacT-
HbIM YCWUJIEHMEM, 4YTO MO3BONSET CcTpatudu-
LMpOBaTb PUCKN Y KaXKOO0ro rnaumeHTa u onpe-
LENNTLCS C MMaBHbIM BOMNPOCOM, KOTOPbIA Mbl

The COVID-19 pandemic, which humanity
faced this spring, has exposed a vulnerability of
the existing system of social and medical care.
The need to address a number of fundamental
problems has become obvious, or else we will
not be able to effectively overcome such chal-
lenges, and possibly even more dramatic ones,
both in the present and in the foreseeable fu-
ture.

Under the threat of a rampant spread of the
severe respiratory infection, which is more

pewaemM B YCNOBUSX MOBbILWEHHOW 3annaemMu-
yeckol onacHOCTU, a UMeHHO: 6e3onacHo Nn
NPOAOIKNUTL AAQHHOMY OOSIbHOMY OMNTUMAasIb-
HYIO NIeKapCTBEHHYIO Tepanuio, He npuberas
K rocnmtanusaumm m K MHBA3VBHbLIM BMeELUa-
TenbcTeam?

Mo Hawemy ybexaeHuio, TONbKO B OOHOM
c/lydae MOXHO OyaeT cumTaTb WUCMbITaHUS
U XepTBbl, KOTOPbIE MPUHECNA 3NUOEMUS
COVID-19 HeHanpacHbIMU, ECJTN YHeNOBEYeCTBO
B LLEJIOM 1 MEANLVHA B YACTHOCTM UCMONb3YyeT
MONIYYEHHbLIA OMbIT U HAYHET MJaHOMEPHO
M OCO3HAHHO MEHSITb CTPYKTYPY OKa3aHud nna-
HOBON MeOULUUHCKOMN NMOMOLWM C akKUEHTOM Ha
on-line npnembl crneuuanncToB, C yBEINYEHU-
€M POoJIM HEMHBA3VBHbLIX METOO0B BU3yan3a-
UMM N ONArHOCTUKK, C NPOEKTUPOBAHNEM Me-
ONUMHCKNX YY4PEXOEHUA HOBOIO TMMa, cnocob-
HblX MPOTUBOCTOATbL  yrpo3amMm  BbICOKO
KOHTArnmo3HbIX MHPEKUMn. BTo O0KHbI ObiTb
“CKBO3HbIE” y4YpexaeHusi, B KOTOPbIX MOTOKMU
MaumMeHTOB ABUXKYTCH B OOHOM HanpaBieHUn n
WCKJ/TI0YAETCS CKOMJIEHME MaUMEHTOB B pekpe-
AUMOHHbIX 30HaxX, C BO3MOXHOCTbIO CO34aHus
T.H. LLUTIO30B C BblAENEHNEM “YUNCThIX N FPASHbIX
30H”, C BOBMOXHOCTbIO, B CJ/lydae BO3HMKHOBE-
HUA WHPEKUMOHHOW Yrpo3bl, OpraHusaumm
anbTeEPHATUBHBIX “4UCTbIX” NyTEN ABUXEHUS
MOTOKOB BOJIbHbIX, C PAa3BUTMEM CTaLMOHAPOB
“ooHOro gHa” roe 60MbLWKVHCTBO NpoLueayp Bbl-
MOJSIHAETCA C WCMOJIb30BAHNEM MasIOMHBA3BU-
HbIX TPAHCKATETEPHbIX N SHO0BACKYAPHbIX Me-
Toamk. Heobxoommo co3pgaBaTb BO3MOXHOCTMU
ObICTPOro pasBepTbiBaHUSA AO0MOSIHUTENBHOIO
3HAUYUTENBHOIO KOJIMYECTBO WHMPEKUMOHHbIX
cTaumoHapoB, obecrneyeHHbIX cpeacTBaMn UH-
OMBUAyanbHOM 3alUnTbl U XMU3Heobecneymsato-
WYM MeaNUMHCKUM oBopyaoBaHnemM. Cuntaem
HeobxoaMMbIM, pPa3paboTky U BHeapeHne obsa-
3aTefIbHOro UCMNOJIb30BaHME HOBOrO CTaHdapTa
MepP N CpencTB UHOMBUAYANIbHOW 3aluUThl A1
BCEX Y4aCTHMKOB 1e4ebHOoro npoLiecca.

dangerous for elderly and people with cardio-
vascular, endocrine and oncological diseases,
it is necessary to change the principles and
algorithms for diagnostics and treatment for
these groups of patients (1-3). It is necessary
to seriously consider changing the logistics of
the preventive medical examination process
and the conditions of stay in both outpatient
and inpatient medical institutions (4).

We would like to discuss topics in this publi-
cation exactly in the context of the goals stated
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above. We also would like to discuss what we
can change right now, and what kind of a long-
term plan of changes is required in highly spe-
cialized cardiovascular hospitals in relation to
work with elective patients with chronic coro-
nary disease, symptomatic atherosclerosis of
aorta, visceral, main and peripheral arteries,
and with structural cardiac diseases. This refers
to all abovementioned categories of patients
without an active infectious viral disease.

The main principle that changes stereotypes
of our work set up over the years, is that all pa-
tients, regardless of their status at the time of
diagnosis or surgery, should be considered as
potential transmitters or targets of an acute in-
fectious process. Based on this principle, a
sequence of actions for patient’'s diagnostics,
decision-making and surgical treatment should
be aligned. The main provisions of the epidemi-
ology, diagnostics and treatment of cardiovas-
cular diseases in the context of COVID-19 pan-
demic are most comprehensively reflected in
the document updated on June 10 of this year
and published on the website of the European
Society for Cardiology (Fig. 1): ESC Guidance
for the Diagnosis and Management of CV
Disease during the COVID-19 Pandemic (htt-
ps://www.escardio.org/Education/COVID-19-
and-Cardiology/ESCCQVID-19-Guidance).

In this article, we do not intend to discuss the
main provisions of this deep and extensive
document. We propose only to focus on a num-
ber of issues, the solution of which is currently
necessary and possible in our realities.

Ideally, this would include implementation of
the program which we suggest to call "the prin-
ciple of two visits”: the first one is diagnostic
and the second one is therapeutic. It is advisa-
ble to organize all the remaining steps, includ-
ing primary visit, creating a schedule of preop-
erative examination and postoperative monitor-
ing, intheform of remote (on-line) consultations.
Primary, regular or urgent visit to a specialist is
possible by filling out a questionnaire or by
phone or messenger in a question-answer
mode. If there is an available history of the dis-
ease, it is desirable to provide a report on the
previous examinations and treatment also in
electronic form. Based on the result of this con-
sultation, it is necessary to create a list of pre-
scriptions for the fulfillment of which in-person
visit to a medical institution is required, in our
case, to a medical and diagnostic department.
All manipulations should be scheduled in order
to reduce the simultaneous presence of a large
number of patients in the institution. It seems

ideal to organize, if possible, the patients flow in
one direction, when patients enter a medical
institution through one entrance and move from
room to room toward a separate exit. At that,
the following rule is observed: one room for one
patient. Of course, all the necessary infection
control measures must be observed, which we
will not discuss in detail now. Currently, imaging
techniques complemented with laboratory di-
agnostic data are becoming the most important
tool when making a decision on further treat-
ment tactics: multi-slice computed tomography
coronary angiography with contrast (MSCT-
CA) and echocardiography (ECHO CG) for cor-
onary disease and structural diseases of the
heart and aorta; duplex ultrasound (DUS) for
diseases of the main and peripheral arteries
and veins. Considering the current epidemic
situation, the following rule becomes the princi-
ple of selecting patients for invasive treatment:
“operate only when it is impossible not to oper-
ate”. This approach is not deprived of scientific
evidence; the most striking for patients with
coronary disease was the publication of the
multicenter study ISCHEMIA results (5). If a pa-
tient presents with complaints on a "coronary”
nature during the initial visit to a cardiologist
without a previous history of cardiac diseases
and without local disorders of the left ventricle
kinetics, the results of MSCT-CA are decisive. If
based on the MSCT-CA results, the patient has
no signs of atherosclerotic lesion of the left
coronary artery (LCA) trunk, proximal parts of
the left anterior descending artery (LAD), or
equivalent lesions, then the need for further in-
vasive examination and treatment is deter-
mined by the tolerance of physical activity at
the background of the optimal drug therapy. If
the symptoms of angina pectoris are well con-
trolled with medications and do not significantly
affect the patient’s quality of life, then we should
inform the patient about the comparable results
of invasive and conservative treatment strate-
gies. We should also say that in this case the
main goal of revascularization is rather to im-
prove the quality of life than the disease prog-
nosis itself. It should be also remembered that
after the endovascular intervention a stable
patient will have not only an expected improve-
ment in the quality of life, but such patient
becomes “dependent” on a number of drugs -
for example, on a long-term use of dual anti-
platelet therapy, which causes risks of both
hemorrhagic and ischemic complications in
case of necessitated failure to take these drugs.
Today we can say with confidence that a pri-
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Fig. 3. The rehabilitation clinic for the patients after cardiovascular surgical and endovascular interventions
(Moscow region, Bykovo town, Oparinskaya str., 11).
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mary imaging of coronary arteries in a stable
patient (with angina pectoris of I-1ll FC) should
not be invasive, if there are no objective find-
ings of a previous myocardial infarction (Fig. 2).

In the era of the rapidly developing smart
technologies, we have access to remote ECG
monitoring methods, both the full-rate 12-lead
ECG and the heart rate monitoring with the
standard and enhanced leads recording. These
affordable and effective devices are also pre-
sented in the domestic market, for example, the
Cardioflash ECG Dongle Full (CJC Nordawind,
RUSSIA, www.cardio-cloud.ru) (Fig. 3).

If a physician and a patient make the well-
informed balanced decision to perform invasive
coronary angiography, according to our experi-
ence we recommend for the patient, who is
awaiting the laboratory tests results (so-called
“hospital minimum”), to refrain from active so-
cial contacts, wear mask and gloves, and prac-
tice hand and face hygiene within 3-5 days
before hospitalization. On the day of hospitali-
zation, we measure the patient's temperature
with a non-contact thermometer at the en-
trance to the Department and (if the parameters
are normal) perform chest MSCT to exclude
specific infiltrative changes in the lungs charac-
teristic of viral pneumonia. The examination it-
self is performed by specialists in compliance
with all anti-epidemic requirements; the patient
is also wearing gloves and a mask. After each
patient, the room is ventilated and cleaned.
If the changes specific to COVID-19 are re-
vealed, the patient is isolated and transferred
by special transport to an infectious hospital
or at the place of residence, depending on the
condition severity, taking into account, of course,
that we are talking about clinically stable pa-
tients without specific complaints and with
a normal body temperature.

Accommodation of patients in the wards
must comply with the requirements of so-called
social distance and, if possible, the patients
should be placed in single wards. At that, move-
ment of patients along hospital corridors and
facilities is allowed only for medical purposes
and in compliance with the same methods
of individual protection of patients and staff.
In real settings of our in-hospital department,
we strive to ensure that duration of the patient's
stay, taking into account the performed uncom-
plicated endovascular procedure, does not ex-
ceed 2-3 days. After the procedure, patient’s
observation period in the intensive care unit
usually does not exceed 2-5 hours, or the pa-
tient is transferred to the ward immediately

after the procedure, without entering the car-
diac intensive care unit.

For surgical revascularization, the patient is
firstly admitted to the cardiology department
for 3-5 days, and then, if no infection is sus-
pected, to the cardiac surgery department just
before or directly on the day of the surgery.
In case of uncomplicated postoperative period,
the average number of bed-days is 5-6 days.
After discharge, most of our patients who have
undergone open cardiac or vascular surgeries
are referred to the suburban cardiology depart-
ment to continue observation and treatment
for 5-7 days (Fig. 4).

In the pandemic context, in our opinion,
when communicating with patients on-line at
the initial stage of the examination, it is very
important to identify the category of patients
for whom delay in treatment may threaten the
development of serious cardiac events. Such
patients include those who describe clinical
signs of new-onset angina pectoris or patients
with a long history of coronary heart disease,
noting a specific significant change in their
condition. Patients with poor exercise toler-
ance, shortness of breath and pain in the chest
and praecordium, with episodes of loss of con-
sciousness, should be hospitalized in the inten-
sive care unit after thermometry and computed
tomography of the lungs. There, after the risk
stratification (laboratory diagnostics, assess-
ment on the GRACE scale) and if indicated,
Echo-CG and invasive coronary angiography
are performed with drug support. In our institu-
tion, patients with critical aortic stenosis and
high surgical risk, with recurrent pulmonary
edema, loss of consciousness and clinical signs
of unstable angina pectoris undergo balloon
valvuloplasty at the first stage. After stabiliza-
tion of the patient’'s condition, aortic valve re-
placement is performed as the second stage.

Patients with various manifestations of sys-
temic atherosclerosis, for example, stable in-
termittent claudication without reliable trophic
changes in the lower extremities, also undergo
ultrasound and MSCT of the aorta and arteries
with contrast enhancement on the first outpa-
tient visit. This allows us to stratify the risks for
each patient and to answer the main question
that we are solving in conditions of increased
epidemic danger, namely: “Is it safe for this
patient to continue with optimal drug therapy
without hospitalization or invasive interven-
tions?”

In our opinion, challenges and sacrifices
brought by the COVID-19 epidemic may be
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considered as not wasted in the one case only:
if humanity in general and medicine in particu-
lar uses the gained experience and begins to
systematically and consciously change the
structure of routine medical care focusing on
the on-line consultations of specialists, with the
increasing role of non-invasive methods of im-
aging and diagnostics, with the medical institu-
tions of new design, capable of withstanding
the threats of highly contagious infections.
These should be “pass-through” institutions in
which patient flows move in one direction and
accumulation of patients is excluded in the rec-
reation ares, with the possibility of creating so-
called gateways with the allocation of “clean
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YcTpoucTBa ANnA MeXxaHUYEeCKOU NoAAEPKKH
KpoBOOOpalleH1s U HOBbl€ TEXHOJIOTUH
B /ieueHUHU UH(hapPKTa MUOKapAaa

C. Patobunbckasi, M. KapaHtaepc

JlatBUAicKni Kapanoa0rnd4eckni LeHTP, KInHN4eCcknii YHUBEPCUTETCKUK rocrnTaslb
um. Maynsa CtpaguHbLua, Pura, Jlatsus

NHpapkT muokapaa (VMIM), 0C/n0XHEHHbIV KapAnOoreHHbIM LLIOKOM, MPUBOANT K MOBbILLIEHUIO
riokasaresievi uHBanuau3auuuv v JietTaJbHOCTW. B cywecTByrowmx pekomMeHzaumnsx
EBponevickoro o6LiecTsa kapavosoruy rnpesnicbiBaeTcsl NCroib30BaHNE KPaTrkoCpPO4YHOM
MexaHU4eckovi noanepxku kposoobpatiueHus (MIIK) npu pegpakTepHoM KapanoreHHOM
LLIOK, a TakXe B Ka4eCTBe PYTUHHOU MPOLUEAYPbI Py MEXaHUYECKUX OCII0XHEeHusX IM. B Tex
c/lyqasix, Korga npuv yxyaleHuy pyHkumy cepasa scaenctene VIM'y naumeHToB coxpaHseTcs
3aBVYICUMOCTb OT MHOTPOIIHbIX MPernaparoB, C/eAyeT WUCMO0J1b30Barb AOJrocpoyHyo MIIK.
B pabote npuBoantcs 0630p coBpeMeHHbix MeToaoB MIIK, onuceiBaroTCS MEXaHU3MbI UX
JeVicTBUS U paccMaTpuBaloTCcs Hambosiee pacrpoCcTpaHeHHbIe rpobsieMbi, KOTOPbIE MOryT
BO3HUKHYTb PV MCIOIb30BaHUN TOIO WU MHOIO rnpubopa. B KoHLe paboThkl KPaTko OMUChI-
BaroTCs yCcTpoucTBa Asisi akecTpeHHor MIIK.

KnroueBblie cnioBa: H)apKT Myuokapaa, KapaumoreHHbIN LLOK, MexaHndeckas rnogaepxka
kpoBoobpaLteHus, IKMO, Impella, Tandemheart, YIJI)K, BiVAD, YI1IX.

Mechanical circulatory support devices
and new technologies for the treatment
of myocardial infarction
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Mpyocardial infarctions (Ml) complicated by cardiogenic shock result in a high rate of morbidity
and mortality. Current ESC guidelines recommend considering short-term mechanical
circulatory support (MCS) in refractory cardiogenic shock and as well as routinely in the
setting of mechanical complications of MI. For those patients, who remain inotrope dependant
due to cardiac function deterioration caused by Ml, long-term MCS is to be considered. This
paper gives a broad review of the currently available options for MCS as well as provides some
insights into their mechanisms of action and common issues that can be encountered when
using each device. A brief description of emergent MCS devices is given near the end of the
paper.

Keywords: myocardial infarction, cardiogenic shock, mechanical circulatory support, ECMO,
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Cnuncok cokpalieHuvmn

Ao — aopTa

BiVAD (biventricular assist device) — 6uBeH-
TPUKyNsipHas BCcnomMoraTtefabHasa cucrtemMa

KLU — kapAnOoreHHbIN WOoK

ESC (European Society of Cardiology) —
EBponeiickoe 00LecTBO Kapanonorum

JIM — neBoe npegcepavie

JDK — neBbIin xxenygoyek

YIMJDK — ycTpOWCTBO MOgOepXKu NEBOro
Xenynouka

J1A — nero4yHas aptepus

O3KJ1 — paBneHmne 3akIMHUBAHUSA B J1eroy-
HbIX Kanunnspax

N - npaBoe npencepavie

X — npaBblii Xxenypoyek

YMIMK — ycTponcTBO nNogonep>kku npasoro
Xenynoyka

CALl — cuctonmn4yeckoe apTepuanbHoe OaB-
neHne

KapanoreHHbin WOK

N coBpeMeHHble pyKoBoACTBa
EBponeiickoe obLectso kapamonorum (ESC)

onpenensieT KapAauoreHHbIn WOoK Kak KoMOuHa-

umto yeTblpex kputepues (a+b +c +d) (1).

a. lMNoTOHMSA, KOTOPAas COXPaHAETCS B TeHeHne
6onee 30 MuH, onpepensiemas kak CAL
HXe 90 MM PT.CT. MK Kak HEOBXOANMOCTb
BBEOEHMSA Ba30MpPeccopoB A1 nopaepxa-
Hua CAL > 90 mm pT.CT.

b. M'mnonepdy3nsa TkaHen, NPosIBASIOLWAACS KaK
OHO M3 CreayloLWmnx COCTOAHNN:

1) NBMEHEHME NCUXNYECKOrO COCTOSAHUS;
2) xonogHas, nunKas Koxa v KOHEYHOCTWU;
3)onurypusa ¢ BblAENIEHMEM MOYU MEHEE

30 mn B yac;

4) apTepuanbHbIii naktTat bonee

2,0 Mmmonb/n

c. lNMoBbilWeHHOe faBneHue 3anoJIHEHUS NIEBOIO
Xenynoyka, noaTBepXAeHHOE O4HUM N3 chne-
OyIoLWmMX NPU3HaKOB:
1)Npu3Haku 3acTos B Nerkmx, obHapyxXeH-

Hble BO BPEMS KJIMHMYECKOro obcneno-

BaHMs (BHOBb BO3HUMKLUEE OPTOMHO3) UAn

peHTreHorpadunm rpyaHon KNeTku;

2)A3KJ1, onpeneneHHoe nyTem:

i) KaTeTepusaumm Nero4HOm apTepuu;

ii) JoNNAepoBCKOWM axokapamorpadpum
(BpemMs 3amMenieHnss MUTPasbHOM
E-BosiHbI 130 MC 1 meHee).

3. KOHEYHOEe [JMacToNiM4eckoe JaBneHne

B JIEBOM XEeNynoyke npu karetepmsaumn

Bbilwe 20 MM PT.CT.

d. KapguoreHHasa npuynHa woka:

1. HepocTtaTto4yHOCTL HarHeTaTesIbHOM YHK-
LMK1 NEeBOro Xenyno4dka ¢ ppakumen Bbl-
6poca Huxe 40%, N3MepeHHo ¢ NoMOo-
IO OHOIr0 U3 cleayLwmx MeTo40B:

i) BEHTpUKYynorpaduu 1eBOro Xesnyno4yka;

ii) axokapgunorpadpun.

2. Lok, BbI3BaHHbIN MEXaHUYECKMN NPUYK-
HamMu:

i) ocTpasa Tshkenas MuTpanbHasa peryprm-
Tauus u/mnm paspbiB MUTPaNbLHOrO arn-
napara;

ii) TAKenoe xpoHudeckoe 3aboneBaHue
KflanaHoB cepaua (aopTasibHbld Uun
MUTpPasbHbIA CTEHO3, aopTasibHad He-
OOCTaTO4YHOCTb U T.4.);

iii) paspblB MeXOKEeNyA04KOBOW MNepero-
pOaKM CBOBOAHOM CTEHKN Xenyaoyka.

3. LLiok, BTOPUYHBIV NO OTHOLLEHUIO K Bbipa-
XKEHHOW MNpaBOXenyaoo4koBOWM HeaocTa-
TOYHOCTU UAN TAXENON ANCHYHKLMU npa-
BOrO Xefyao4ka ftodon aTnonorun.

4. Lok, BbI3BaHHbIVM OpagnapuTMunen unm
TaxviapuTMmnen.

Onyb6nmkoBaHHbIE B HACTOSILLEE BPEMS PY-
KOBOACTBA 1 aHanuTuieckue ctatbnt ESC npe-
[OCTaBnsaloT 0O0CHOBAHHbLIA KOMMIEKC PekKo-
MeHOaUun No BeAeHUIO NaunMeHTOB, BKIIOYas,
MOMMUMO NPOYEro, MOHUTOPWHI NauneHTa, ne-
YyeHVe NepPBONPUYNHBI NOPaXEHUd, UCMOb30-
BaHME MHOTPOMHbLIX NpenapaTtoB 1 Ba3onpec-
COpOB, a TakXke pasfiM4yHble METOoObl MEXaHU-
4YEeCKOWV nopnepXkn. PyTMHHOE NpUMEHEeHne
OaNNOHHOW KOHTPMyNbCcaunn PEKOMEHOYETCS
TOJILKO B TEX CNy4yasx, KOrga LWOK Bbi3BaH Me-
XaHUYECKOW MPUYNHOWN. B GONbLUMHCTBE Cy-
YyaeB cnenyet pPacCMOTPETb KPATKOCPOYHYHO
YPECKOXHYK MEXaHUYECKYIO MOAAEPXKY KPO-
Boo6pauteHua (MIMK), ecnu apyrne metoabl He
MPMBOAST K JOCTUXEHUIO XeNaeMblX 3HaYEHUI
CAZL n nepdy3nm KOHEYHbIX OPraHoB, a Takxe
B OTAEJNIbHbIX CJlydHasix Mo YCMOTPEHUIO Jieva-
wmx Bpayewn (1).

Jonrocpo4yHasa MIMK He nmeeT onpeneneH-
HOro Kflacca pekoMeHgaunin n Bcerga oosmkHa
06CcyXOaTbCa MECTHOW KapAamosiornyeckom
Opuragow (1).

MexaHuuyeckas nogaepxka
KpOBOOOpaLLeHus

TepMuUH “mexaHnyeckas nogaepxka KpoBo-
obpalleHns” OTHOCUTCS K YCTPOICTBaM, KOTO-
pble NPefoCTaBAsalOT MEXaHUYeCKyo NMOMOLLb
naumeHTam C TSXKENOoW cepaeyHon Unm neroy-
HOM HEOOCTAaTOYHOCTBIO C LEeNblo afeKBaTHOM
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KoHevHo-anacTtonmyeckoe
DaBneHne B aopTe
6e3 noanepxkn

KoHe4yHo-guacTonnyeckoe
[aBfeHne B aopTe
C NOAOEPXKKON

Puc. 1. Mo matepuanam [4]. a — noeansHoe nonoxeHne 6annoHa; 6 — BNIMSHME HapalLMBaHUsS JABEHUS Ha aopTalib-

HYIO KPUBYIO.

nepdysum TKaHeNn N opraHoB-mMmuLleHen. [py-
rmmMmun cnosamm, yctpomncrtea MIMK npnmeHsoT-
ca (BPEMEHHO MM NOCTOAHHO), 4TOObLI A0MNOS-
HUTb WM 3aMeHUTb pPaboTy NOPaXeHHOro
cepaua nnm nerkux (2).

Yctpoinctea MITK MOXHO knaccupuumpo-
BaTb HECKOJIbKMMU cnocobamu (2, 3):
1. Mo onUTEeNbLHOCTU NevyeHus:

B KPATKOCPO4HOE:

e BHyTpUaopTalibHblli OaNfOHHbIA KOH-

Tpnynscatop (BABK), Tandemheart,
Impella, 9KMO;
m JOJITOCPOYHOE (XMpypruyeckasa mmnnaH-
Tayms):

o YIJDXK, YIIMTX, BiVAD.
2. No cnocoby uMnnaHTauum:
B 4YPECKOXHOe (60NbLUMHCTBO KPaTKOCPOY-

HbIX YCTPOMNCTB);

B XMPYPruyeckoe (HeEKOTOPbLIE KPATKOCPOY-

Hbl€ 1 BCe O0JITOCPOYHbIE YCTPOMCTBA).

3. Mo T1ny noaaep>Xku:
B JIEBOXEJTYOO4YKOBOE:

e Impella (JK-Ao), Tandemheart (J1I1-
A0), HEKOTOpbIE BapMaHTbl JOJIrOCPOY-
Hbix YITJTXK;

B NPaBOXENYL04YKOBOE:

e Impella (IMXK-J1A), Tandemheart (I1M-

J1A), XK centrimag;
m OVMIBEHTPUKYISIPHOE:!

e OKMO, BMBEHTPUKYNSPHLIA centrimag,
KOMOMHaUMa YCTPOWCTB (Hanpumep,
impella u tandemheart).

4. Mo MexaHn3My OeNCTBUS:
i) BHyTpraopTasibHble KOHTPMY/bCaTOpPbl

(BABK);

ii) HaCOCbI C N3MEHSIOLWLMMCS 0ObEMOM

(HeartmateXVE);

iii) ueHTpobexHble Hacockl (Heartmate 3,
Heartware, O9KMO, Tandemheart);

iv) Hacocbl oceBoro Tuna (Heartmate 2,
Impella).

Knaccundbukaums no mexaHnamy OencTBus
aBngeTcs rpyobiM 0000LEHMEM, MOCKOJIbKY
MEeXaHM3M [OeNCTBUSA 3a4acTyio cneumnpuyeH
ONs KaXaoro ycTponcTea, OAHaKO OOSbLUMH-
cTBO ycTponcte MIMK MOXHO OTHECTU K O4HOW
M3 4YeTblpex BbiEynoMsaHYTbiX rpynn. bonee
rnybokoe MOoHMMaHMe MexXaHM3MOB pPaboThbl
YCTPONCTBa MMEET ONpPEeAENEHHbIV CMbICI, MO-
CKOJIbKY [aeT npenctaBfeHNE O BEPOSATHbIX
M BO3MOXHbIX Npobnemax, KoTopble MOryT
BO3HMKHYTb BO BPEMS UCMOJNIb30BAHMSA KaXKa0-
ro ycTpowcTBa.

BannoHHble KOHTPNY/LCATOPbI

BABK npenctasnset coboii, no cyTtu, pac-
wrpsieMblii 6anioH, KOTOPLI BBOOAUTCS B HAC-
XOASLLYI0 a0PTy ANCTaSIbHEE YCTbS IEBON NOA4-
KJTIOYMYHOW apTepuun. ITOT BGasnsioH nepuoamn-
YeCcKkM HanoJsiHaeTca (BO BpemMs AMacTOJibl)
M OMOPOXHAETCH (B Ha4ane CUCTOJibl) rasoo-
OpasHbIM rennem, KoTopbii nogaetca B 6an-
JIOH N3 UMnnHapa, NPUKPErIEHHOro K KOHCON
ynpaeneHns HacocomM. ONOpoXHEHME B Ha4a-
fle CUCTOJIbl 3HA4YUTENIbHO CHMXaeT MNOCTHa-
rpy3ky 1, cnenoBaTtefibHO, ynydlaeT paboTy
Xenyaoykos. HanonHeHwe B gmacTosie NoBbl-
waeT AMacToNMYeCcKoe OaBfieHMEe B aopTe WU,
crnenoBaTesibHO, KOPOHapHOe nepdy3noHHOEe
nasneHve (4) (puc. 1).

Hacocbl ¢ nameHsiowmmcs oo6LeMmom
Hacocbl ¢ nsmeHsiowmmcs 06bLemMom (no-
JNIOXUTENbHOE BbITECHEHWE) COCTOAT U3 KamMe-
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Puc. 2. Hacoc ¢ namensiowmmcs o6beMmom (no matepuanam (5)).

pbl N MeLLIKa, KOTOPbIE LIMKITMYECKU HAaNOJIHS-
I0TCA 1 ONopoXHATCS. MNogaya anekTponuTa-
HUA K [OBuUraTtenio BHYTPU YyCTpoOMcTBa
obecneymBaeTcs 4epe3 BHeWHU Kkabenb.
[Buratenb nepemMellaeT naacTuHy ToJsikaTens
BBEPX U BHU3, pacLUNPAa KU CXMMas KamMepy C
M3MeHsLwrMcs o6beMoM. BnyckHble U Bbl-
MYyCKHbIE KnarnaHbl NoaAepXuBaloT Hanpasne-
HMEe KPOBOTOKA. DT HACOChI NPON3BOAAT Ny/b-
CUPYIOLWUIA NOTOK U UMUTUPYIOT HACOCHYIO pa-
6oty cepgua. OHM 0ObIMHO CO34al0T LIYM BO
BPEMSI LUUVKJIOB HaMNOJIHEHUSI U OMOPOXKHEHUS.
OTo NpMBOAUT K NPAMO noaaepxke nepdysnmn
OpraHoOB-MULLEHEN 3a CYET YBEJINYEHUSA cep-
Oe4yHoro Bblbpoca 1 cpeaHero aptepuanbHOro
naesnenHusa (3) (puc. 2).

LleHTpoGeXHbie HacoChbl

LleHTpob6exHble Hacochkl (B OCHOBHOM pabo-
yue KoJseca C ionacTsaMm B NOAOCTK) Tpagmum-
OHHO MCNOMIb30BAINCHL B KAYECTBE KPAaTKOCPOY-
HOWM MOoAOEpPXKM Kak cpencTBo anga obecneyve-
HMA NMBO WNCKYCCTBEHHOrO KPOBOOOpaLLeHUS
BO BpeMs ornepauun, nmbo npaBoXesnyaovko-
BOW, NEBOXENYOOYKOBOW UAN BUBEHTPUKYNSAP-
HOW MexaHU4YeCKOoM NoaaepXxkn kpoBoobpalle-
HuA. Takme Hacocbl co3gatoT NMB0 C MOMOLLBIO
paboyero koneca, NM60 BCTPOEHHbIX KOHYCOB
BUXPEBOV MOTOK, B pe3ysibTaTe 4Yero ocyLlecT-
BNSieTCS HenyJsbcupyollee KpoBoobpallgHue.
KpoBb BCacbiBaeTCs 4epes BEPLUMHY KOHyCca U
BbIMYCKAETCH 4epe3 MopT, OPUEHTUPOBAHHbIN
Mo KacaTtesibHOM K kopnycy. B otnnyne ot Haco-
COB C MOJIOXKMNTESIbHbIM BbITECHEHMEM, 3TU Ha-
COCbl HE CO3aloT NPSIMOHANPaB/IEHHOE BbICO-

KOe pgaBJ/ieHMe B Cliydae 3aKyrnopkn m MeHee
CKJIOHHbI nNepekayYnBaTb BO34YyX, NMOCKOJIbKY Ha-
nnyme Bo3anyxa B Hacoce npmBoaunT K rnpekpa-
LLeHNIO BCacCbliBaHUA B BUXpPeE. Takme Hacochbl
LLUNPOKO OOCTYMHbI, MPOCTbl B MCMNOJIb3OBAHNN
N OTHOCUTENbHO Hepoporn. OgHako OHU Tpe-
OYIOT CUCTEMHOI aHTUKoarynsiuum, Heaonro-
BEYHbI 1, KaK NpPaBwuio, NPUBOAAT K BbICOKOMY
YPOBHIO remosinsa. Hacocbl OcyLlecTBASIOT
npsiMytlo Noaaepxkky nepdysnm opraHoB-Mu-
LeHen 3a cyet yBeJsindyeHmnd cepne4yHoro Bbl-
Opoca 1 cpenHero apTepuanbHOro AaBneHus
(3) (puc. 3).

Hacocbl oceBoro tuna

OceBble (pPOTOPHbIE) HACOCHI, KOTOPbLIE
MO>XHO OnmMcaTb MPOCTO Kak “nponenfaep B TPy-
6e”, cogepxaTt BpallalLninca poTop CO Crm-
panbHbIMU NONMacTAMU, KOTOpble M3rnbarTcs
BOKPYI LeHTpanbHOro Bana. BHellHui kabenb
obecrneyrBaeT 3JIeKTPO3HepPrnen aBuratesb,
KOTOPbIY BpaLlaeT poTop 3a CHET aniekTpomar-
HUTHOMN nHayKumun. Bpalwaowmmncs potop 3a-
OunpaeT KPOBb N3 BMYCKHOM KaHIOAN B OTBOASA-
LLYIO KaHIOJO, M KPOBOTOK MNPaKTUYECKN HE
nMynbCUPyeT. TN HACOChl OOLIYHO BECLLYMHbI U
NnoTPeBNSAOT MEHbLLE 3HEPIUU, YHEM MYNbLCUPY-
loue yctponrcTtea. bnarogaps MeHbLLIeEMY KO-
JNINYECTBY ABWXYLLUMXCS HACTEN M KOHTaKTHbIX
MoALLUNMHUKOB OHM 06/1a0aoT SBHBIM MPenmy-
LLEeCTBOM MNOBbILWEHHOW MNPOYHOCTU. Hacochl
OCYLLECTBASIOT NPSMYIO MOAOEPXKY Nepdy3nn
OpraHoB-MULLEHEN 3a CYET yBEIMYEeHUs cep-
[Ee4YHoro Bbibpoca 1 cpegHero aptepmanbHOro
nasnenuda (3) (puc. 4).
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BpawiaoLmiics KoHyc
C ragKor NOBEPXHOCTbIO

BbixogHoM
MOTOK KPOBU

BxopgHon
MOTOK KPOBU

Puc. 3. LieHTpobexHbIin Hacoc (no maTtepuanam (5)).

Kopnyc
Hacoca

BbixogHowm
MOTOK KPOBU

MpuBog

BxopgHoi
MOTOK KPOBU

Puc. 4. Hacoc oceBoro tuna (no matepuanam (5)).

MNokazanuna k MINK

MokasaHna k npumeHeHunio MIMK moryT
ObITb 06BEOMHEHDI B ClieaytoLve obLime rpyn-
nbl (6):

* pedpaKkTepPHbIN KapamMoreHHbin wok (KLL),
OCJIOXHSIOWNIA OCTPbIN MHDAPKT MuoKapaa
(ONM);

« MexaHun4eckme ocnoxHeHnsa ONM;

* YDECKOXKHOE KOPOHapHOe BMeLLATENbCTBO
BbICOKOIO pUCKa;

+ KLU, BbI3BAHHbIN MHBbIMW MPUYNHAMMU;

* OTAEsIbHblE NauUMEeHTbl BbICOKOIro pucka,
Yy KOTOPbIX MPOBOOUTCS 3aMeHa aopTasibHOro
KnanaHa;

s pedpakTepHas WM peunanBupytolaa
dUBPUNIALNS XKENYA0YKOB / XenynoykoBas
Taxmkapamsa n abnsauus Xenyaoo4ykoBOW Taxu-
Kapauun BbICOKOro pucka.

CnepnyeT OTMETUTb, 4TO KaXA0€ YCTPOWCTBO
VIMEET CBOU JOCTOMHCTBA M HEAOCTATKM, MO3TO-
My peLleHne 06 MUCMOoNb30BaHMN KOHKPETHOIO
yCTpOWCTBa BCerga crenyet NpuHUMaThb B UH-
OMBMAOyanbHOM Mopsanke, a Takke Bcerga y4u-
TbiIBaTb MECTHbIE PYKOBOACTBA M ONbIT (6).

NMpoTnBonokasaHus
n ocnoxHeHua MIMK

MpotuBonokasaHusa K MINK B OCHOBHOM CBS-
3aHbl C TpaToOW PecypcoB uam 6ecnonesHbiM
MCMOJSIb3OBAHMEM 3TOW TEXHOIOMMN, MOCKONb-
Ky Bce metoabl MIMK TpebyloT 3HAYUTENbHbIX
pecypcoB. Takxke npu ucrnonb3oBaHuy MITK
BCerga cneayet yunTbiBaTb BOSMOXHOE 000CT-
peHne TaXeNon paHee CylleCTBOBaBLUENW na-
TONOrMm, NOCKOJIbKY YacTo TpebyeTcs A0MnoJ-
HUTenbHas aHTUTpomMbOoTUYeckass Tepanus.
Takum 006pa3oM, OCHOBHblE MPOTMBOMOKa3a-
HUA K npuMmeneHntio MIMK cnepgytowme (6):

« ANTEeNbHas CepaeyHO-NIeroyHas peaHun-
maums (CJIP) c HapyLlieHHOM nepdy3uve;

* NPEKJIOHHbIN BO3PAacT;

* 3/10KQYECTBEHHAsA OMyxO0Jlb Ha MO3AOHEN
cTaguu;

* CyLEeCTBYOLWAS ANCHYHKLMSA OPraHoB;

* BHYyTPUYEPENHOE KPOBOUIANSHUE;

* MPOTMBONOKA3aHUSA K aHTUKOArynasitHTHOMN
Tepanuu;

s Tskenoe 3aboneBaHne nepudepnyeckmx

YctpovicTsa a1 MexaHN4eCcKol NoAnepXKy KPOBOOBOPAaLLEHVSI Y HOBbIE TEXHOJIOMU
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HecmoTpsa Ha cywecTBOBaHME HEKOTOPbIX
cneundunyecknx oJist KOHKPETHbIX YCTPOWCTB OC-
nioxkHeHun MINK, B ocHOBHOM ocnoxHeHus MIMK
[OBOJIbHO CXOXW [J151 BCEero crnekrpa yCTpOoWnCTB
1 0ObI4YHO OenATCs Ha 4 OCHOBHbIX TUMa (6):

* CUCTEMHbIE: MHPEKLNSA N CENCUC;

+ cocyaucTble: 0BCTpykuma nepudepunye-
CKMX COCYL0B U ULLEMUS TKaHEN;

* HEBPOJIOrM4ecKkme: aMOONNYECKNI NHCYNLT;

* reMaTosiormyeckme: TPOoMOOUUTOMNEHUS
(BKkJIHOYAA renapuH-nHOYLMPOBaHHYO TPOMOO-
LNTOMEHUIO), FEMONIN3 N KPOBOTEYEHME.

KoHKpeTHble ycTpoincTBa

KpatkocpouyHaa MIMK

BHyTpmnaopTtanbHblii

0OasINIOHHbIVi KOHTPMY/IbCaTOP

+ Bnepsble ncnonb3oBaH B 1967 .
+ OnuncaHne

v' 3TO NONUSTUNEHOBbI 6anNNoH, yCTaHOB-
JIEHHbIV Ha KaTeTepe, KOTOPbI BBOAUT-
CH B HUCXOOSALLYO aOpPTy NMPUMEPHO Ha
1-2 cMm amcTanbHee NeBown NoAKOYNY -
HON apTepun.

+ MexaHunam gencreuda

v BannoH HaMNoJIHAETCH reniMemM Bo Bpemst
ONacTosfibl U cayBaeTCcs BO BPEMSA CU-
cTonbl. Bo Bpemsa anacTtonbl HagyBaHue
OanfoHa yBenuuyMBaeT AamacTonuye-
CKOE€ OaBfieHMe B aopTe, 4TO yCuameaeT
KOPOHapHbIN KPOBOTOK. Bo Bpems cu-
CTOJIbl ONOPOXHEHME BannoHa CHUXaeT
nocTHarpy3ky neBoro xenyaodka (J1K)
1 yBENMYMBAET cepaeYHbIN BbIOpOC (7).

+ Pesynbrar

v ITOroBbIM pEe3ynbTaToM SBMASETCHA MO-
BblLLEHME CpeOHero apTepuanbHOro
nasnenunsa (CALL), CHMXeHue KoHeu-
HOro Aamacrtonuyeckoro obbema JIXK
M KOHEYHOro AMacTONIMYECKOro naene-
Hua JIK, a Takxe cHuxeHue noTped-
HOCTU MUokapgda B kucnopoae. Obec-
rneymBaeTcsa remogmHamMmyeckasa nop-
aepxka ~0,5 n/muH (7).

+ [poTrBONOKa3aHUs K NPUMEHEHMUIO 3TOro

ycTponcTBa (6):

v Taxenasa aopTanbHasa peryprutauus;

v/ KpyrnHas aHeBpu3mMa OpIOLLIHOW aopThl;

v’ ouccekuus aopThbl.

+ OCnoXHeHNs1 NPUMEHEHWNS 3TOro YCTPOW-

cTBa (6)

v HenpaBu/ibHOE MOJIOXEHVE YCTPONCTBA:
pUCK 3aTpyaoHeHUst KpOBOTOKA B MOA-
KJIIOYNYHOW, MOYEeYHOW mnnm Opbikeey-
HOWM apTepuu;

v/ paspbIB UM ANCCEKLUUA a0pPThl;
v/ BO3aylUHAsA 3MO0NuUsa UM TPoMOOaM-

donus;

v’ paspbis BABK.

TandemHeart
+ Bnepsble ncnonb3osaHo B 2004 r.
+ OnucaHne
v TandemHeart — 910 9KCTpakopnopanb-

HOE YyCTPOWCTBO NOAAEPXKKN KPOBOTOKA
13 IEBOrro Npeacepama B aptepun. B ot-
nunyme ot BABK n Impella, kotopbim Tpe-
OyeTcs TONbKO apTepualbHbll O0CTYN,
ona TandemHeart Heobxoamm kak Be-
HO3HbIM, Tak 1N apTepuasibHbIA OOCTYn.
B nepByio o4epenb Ans BBeAEHUS
YCTPOWCTBaA BbIMOJIHAETCHA TpaHCCen-
TanbHasa NyHKLMSA N3 NpaBoro npeacep-
ans B nesoe. [locne BBeoeHUs B NeBoe
npencepane npoBogHMKa n goctaTod-
HOro pacLMpeHnss TpaHCCenTasibHOro
oTBepCcTUA, 4depe3 OeapeHHylo BEHY
BBOAUTCSA KaHiona pasmepom 21 Fr u
MPOBOOUTCS BBEPX MO HMXKHEW MOON
BEHe, Yepes npaBoe npeacepavie B ne-
Boe npeacepane. KaHwonsa nmeet 60b-
LLOEe OTBEPCTME HA KOHLLE U HECKOJBbKO
OOKOBbIX OTBEPCTUIA, Yepe3 KOoTopble
NPOXOAUT BCacCbiBaHME HACbIWEHHON
KNC/IOPOOOM KPOBU JIEBOrO npencep-
aoms. HabpaHHas KpoBb NOAAETCS B 3KC-
TpakopnopasnbHbIA LEeHTPOOEXHbIN Ha-
COC, KOTOpbIN MnepeKkaynBaeT KpPOBb
B KaHIOMO BO3BpaTa apTepuasibHOM
KpoBu pasmepom 15-19 Fr B 6enpeH-
HOM apTepuun. YNpassieHMe HacOCOM
OCYLLECTB/IFETCSH YEPES BHELLHIOK KOH-
conb (7).

+ Pesynbrar
v 3a cueT 3ab60pa KPOBM 13 NEeBOro npen-

cepausa yCTPOMCTBO CHMXAET AaBJieHne
B JIEBOM Npegcepammn, 4To yMeHbllaeT
KOHEYHbIN auacTtonmyeckmnii oobem JIK
N KOHEYHOE OMacToNMYeCKoe aaBeHne
JIXK. lMocTHarpy3ka cnerka yBenmymaa-
eTCcsl U3-3a NPUToKa KPOBU B OOJbLLYIO
KaHIoNo BO3Bparta B 6beapeHHon apTe-
pun. IToroBeiMm pesynstatomMm siBA(eTcs
yBenuyeHme cepaeyHoro Bbibpoca, CA/L,
N KOPOHapHOW nepdysunv Npu CHUXEH-
HOM Hanps>KeHUN CTEHKU MMokKapaa.
TandemHeart pa6otaetr “B TaHgeme”
C HacTosAWMM cepauem; Takum obpa-
30M, aopTa No-npexHemy nepdpysvpy-
€TCs C MOMOLLbIO eCTECTBEHHOIO HACO-
ca JDK, a Takke Hacoca TandemHeart.
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OpHako mn3-3a CBsI3aHHOro ¢ Tandem-
Heart ymeHbLLUEeHNS NpeaHarpysku n yee-
JINYEHMs MNOCTHarpy3km y4dactue cob-
CTBEHHOIo cepAua B cepaeyHOM BbiOPO-
ce 0b6bI4HO nagaeT. Hepeako Ha gucnnee
oTobpaxaeTcs POBHas HeMNybCUPYIO-
wasa KpuBasi apTepuanbHON KPoBW, Mo-
KasblBawoLlas HebosbLUIOW BkIad, MNyfb-
CUpPYIOLWEro KpoOBOTOKa OT cepaua.
femoguHamMumnyeckas nogaep>xxka cocTaB-
naet ~3,5-5,0 n1/M1H 1 3aBUCUT B OCHOB-
HOM OT pa3Mepa KaHioNM BO3BpaTa B
6enpeHHon aptepun (7) (puc. 5).

+ [poTtuBonokasaHus (6):

v NpaBoXeslyaoykoBas cepaeyHasi Heno-
CTaTOYHOCTb;

v yMepeHHasa unu Taxenas aopTtanbHas
peryprutayms.

+ OcnoxHeHwus (6):

v pucnokauusi aHTerpagHoi unn peTpo-
rpagHoOm KaHioam (NPUTOYHOM M BO3-
BpPaTHON);

v TaMnoHaga cepaua, Bbi3BaHHAs MyHK-
uMen nesoro npeacepaus;

v/ MexaHN4eCcKoe MOBPEXOEHMNE HUXKHEN
MOJION BEHHI;

v/ BOBMOXHbIA MeXnpencepaHbiii LWyHT
rnocne yganeHus yCTpomncTaa.

Impelia

- Bnepsble ncnonb3osaHo B 2005 1.

« MexaHun3m gencreusa

v Impella cocToUT N3 MUHMATIOPHO Oce-
BOW HACOCHOW CUCTEMbI, KOTOpasa He-
NPepbLIBHO NepekavymBaeT KpoBb 13 JIK
B BOCXOZSILLYIO a0pTy, TEM CaMbIM yBe-
nnymBasi cepmedHblii Bblbpoc. Hacoc
yCTaHaB/IMBAETCA Ha KaTteTepe, KOTO-
pbI1 BBOOUTCS pPETPOrpagHoO 4epes
aopTalibHbIA  kKnanaH, 0Obl4HO 4Yepes
6enpeHHyto apteputo (7).

+ Pesynbrar

v 3abupas KpoBb HENnocpeacTBEHHO U3
JDK, Impella cHuxaeT KoHeuHbl ana-
cTonuyeckmn obbemMm JIK M KOHEeYHOo-
amactonunyeckoe gaeneHne. KpoBb Bbl-
OpacbiBaeTCs B BOCXOASLLYIO a0pPTY, 4TO
MOBbILLAET AaBJ/IEHNE B KOPHE aopThl U
yBEINYMBAET KOPOHapHYO nepdysuio
BO BpeMs anacTosbl. UToroebiMm pesynb-
TaTOM SBISIETCHA YBEINYEHUE Cepaeud-
Horo Bblbpoca, CALL n KopoHapHOI nep-
dYy3rnm NpU CHUXKEHHOM HaNpPSXeHnn
CTeHKM mMuokapga. lremoguHamumnyeckas
nopaepxka coctaenget ~2,5-5,0 n/MuH
B 3aBMCUMOCTU OT ycTpowncTtea (7).

Puc. 5. TandemHeart (no matepunanam (8)).

JAsuratenb Hacoca
Bbixogswmii
KPOBOTOK

o [lnameTp katetepa: 9Fr

e MakcrmanbHas CKoOpoCTb
KpoBoToka: oo 4,3 n/MuH

Bxogsawmn
KPOBOTOK

Kartetep
“nurrenn”

Puc. 6. Impella (no matepuanam (7)).

+ MpoTtuBonokasaHus (6):

v MPUCTEHOYHbIN TPOMO JTXK;

v HapyLLueHnst GYHKLUMM aopTasibHOro Kiia-
rnaHa: CTEeHO3 aopTbl YMEPEHHON un
TSAXKENOWM CTENEHMN, PpeEryprtaums aopThl
YMEPEHHOW UNUN TSXKESON CTeneHn unu
Ha/M4me MEexXaHW4yeCckKoro aopTasibHOro
KnanaHa;

v/ aHOManuu aopTbl: aHEBPU3MA, CUSIbHBbIN
KaJNbLMHO3 U BblpaXeHHas N3BUTOCTb;

YctpovicTsa a1 MexaHN4eCcKol NoAnepXKy KPOBOOBOPAaLLEHVSI Y HOBbIE TEXHOJIOMU 61
B 1Ie4eHUn nHpapKTa Mruokapaa
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Puc. 7. 9KMO (no martepumanam (9)). a — BB 3KMO,
3a60p KpoBU B BeapeHHOM BeHe 1 BO3BpaT B IPEMHYIO
BeHy; 6 — BB 9KMO, 3ab6op kpoBu B 6e4pPEHHON BEHE 1
BO3BpaT B OeapeHHyio BeHy; B — BA SKMO, 3a60op kpoBu
B 6epeHHOl BEHe 1 BO3BpaT B OEAPEHHYIO apTepuio;
r — BBA 9KMO, 3abop kpoBu B HeapeHHON N SpeMHOMN
BEHax 1 BO3BpaT B 6eApEHHYI0 apTepuIo.

v/ HCYNbLT UM TPaH3UTOpHAas ullemMmnde-
ckas ataka (TUA) B TeueHune nocnegHmnx
3 mecquesB.

+ OcnoxHenus (6):

v nmoBpexaeHne aopTasibHOro KnanaHa;

v/ HEOOCTATOYHOCTb A0PTAILHOIO KNarnaHa;

v TaMnoHaga VAN paspbiB, Bbl3BaHHbIN
nyHkumen JIXK;

v Xenyoo4koBble apuUTMUnN (MexaHu4ec-
KO€e pasgpaxeHue).

OKMO (BeHO3HO-apTepuasibHas)
- Bnepsble ncnonb3oBaHo B 1972 r.
+ MexaHnam pencrteuda

v/ BniyckHas kaHions BBoOUTCS yepes be-
OPEHHYI0 BEHY 1 pa3mellaeTcsa B npa-
BOM npencepaun. BbinyckHaa kaHionsa
BBOOUTCH Yepe3 6enpeHHylo apTepuio
MU pasMellaeTcs B aopte. JlnweHHas
KMcnopoda KpoBb M3 MpaBoro npeg-
cepamvst ¢ NoMOLLLbIO 9KCTpakopnopasb-
HOro LLEHTPOOEXHOro Hacoca nepeka-
yMBaeTCs B MEMOpPAaHHbLIV OKCUreHaTop
ansa razoobmeHa. 3atem oboralleHHas
KUC/IOPOAOM KPOBb MepekavynBaeTcs
obpaTHO nauMeHTaM 4epes KaHIoJIIo
B 6enpeHHo apTtepuu (7).

+ Pesynbrar

v BeHosHo-apTepuanbHas 9KMO He cHu-
>XaeT npenHarpysky B JIK, HO yBenn4iu-
BaeT NOCTHarpy3Kky ¢ MOMOLLbIO 0bpaT-
HOro KPOBOTOKA B aOPTYy Yepesd KaHIJo0
B 6epnpeHHon apTtepun. KomMOuHupo-
BaHHbIN 9P PEKT yBENMNYEHHbIX MpeaHa-
rpy3km v noctHarpy3km JDK npuBoauTt
K neperpyske JDK € noBbilLEeHUEM
KOHEeYHO-AMacTonmyeckoro obbema
N KOHEYHO-OAMACTONIMYECKOro Aasrie-
H1a B JIXK, 4TO yBENMYMBaET Hanpsaxe-
HMe CTEHKM N NoTpebneHne Kncnopoaa
Muokapaom. fremoamHamumyeckas nog-
nepxka ~4,0-7,0 1/MUH CO 3HAYUTENb-
HbiM noBbilleHnem CALL n obuiero cep-
AevHoro Bblibpoca (7) (puc. 7).

MpoTreBonokasaHusa (6):

v Taxenass aopTaljibHas peryprurauus,
Tak Kak Npuv 3TOM yBENMYNBAETCA Nnepe-
rpyska JXK.

OcnoXxHeHus, cBa3aHHble C 0OpaTHbIM

KPOBOTOKOM B a0pTe M HEUCMPABHOCTLIO

ycTporicTsa (6):

v TpoM603 KOHTYypa AKMO;

v/ cuctemMHas rasosasi aM060s;

v/ BO3MOXHOCTb pa3pbliBa KOHTypa U KPo-
BOTEYEHUS;
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Ta6nuua. O630p xapakTepucTK YyCTPOMCTB KpaTkocpoyHoli MIMK (no matepuanam [10])

BABK |Impella2.5 | ImpellaCP | Impella5.0 | oyaem BA 9KMO
MexaHnsm AopTa JIX — aopra |JTXX — aopta | JDK — aopta| JIXK — aopta | [l — aopTta
MoTok, N/MuH 0,3-0,5 1,0-2,5 3,7-4,0 Makc. 5,0 0,5-5,0 3,0-7,0
Paamep kaHonn, Fr 7-8 13-14 13-14 21 15-17 aptep.,| 14-16 apTep.,

21 BeHo3Hast |18-21 BeHO3Has

Pa3amep 6enpeHHom >4,0 2,0-5,5 5,0-5,5 8,0 8,0 8,0
apTepun, Mm
CWHXPOHHBI 1nn cTabuIbHbINA Ja Het Het Het Het Het
CEPOEYHbIA PUTM
MakcumanbHOe Yncno Moonexut | 7-10 gHein | 7-10 nHel 2-3 Hen. 2-3 Hen. 3-4 Hep.
[HEl UCnonb30BaHUSA obcyxaeHuo
UMMnaHTa
Cuna cepae4Horo Beibpoca T ™ ™ ™ ™ ™1
MocTHarpyska l l d l T 7T
CAL T NG ™ ™ ™ g
Ko ik \2 A ) L A -
O3NA 2 L L A ) -
MpegnHarpy3aka JIX - ) ) Ll N d
KopoHapHas nepdyans T T ) T - -

v TUMOKCUA BEpXHel 4yacTu Tena, Bbi-
3BaHHasA HegoCcTaTO4YHOW 0OpaTHOM OK-
cureHauvewu;

v nporpeccupytoulas gunataums JIK;

v/ HEeMCMpPaBHOCTb OKCUreHaTopa.

AonrocpoyHas MIMK

[MpakTnyeckoe npumeHeHne MIK npu kap-
ONOreHHOM LLOKE MOXHO pasfesnnTb Ha 5 oc-
HOBHbIX 00N1ACTEN, @ UMEHHO:

* MOCT K pELUEeHNo/ MOCT K MOCTY (KpaTKo-
cpoyHas MIK);

* MOCT K KaHgupaTtype (On4a TpaHcrnjaaHTa-
unn);

* MOCT K TpaHCruiaHTauunu,;

* MOCT K BbI3O0POBJIEHUIO;

* KOHEeYHas uenesas Tepanus.

YK

Bnepsbie ncnonb3osaHo B 1963 r.
MexaHn3M — XMpypruyeckm MMnaaHTupo-
BaHHbI Hacoc, coeguHsawowwmn JIIM —->
aopTty unu JIK —> aopty (3)

PesynbraT: pa3rpyska J1eBOro xenynoyka
M yBENMYEHNE CEPAEYHOro Bbibpoca, 4To
MPUBOAUT K yCUJIEHUIO NMepUdepmndeckoro
KpoBOOOpAaLLEHNS U yNydlLeHUO nepdy-
31N OpraHoB-MuLLEHEN (3).
OcnoxHeHus: KpoBOTeYEeHME, TPOMOO3M-
6onua, nHdekumm, aopTanbHas HegocTa-
TOYHOCTb, HEAOCTATOYHOCTb NPAaBOro Xe-
nynoudka (3).

YrrmK

YctpowncTeo, aHanormndHoe YIJIK.

MexaHn3m: XUpypruyeckm UMMNAaHTUPO-
BaHHbIN Hacoc, coeguHsowmn MM — co
CTBOJIOM Nlero4yHom aptepuu (3).
PesynbraTt: yBenmyeHme HanonHeHusa JIK,
YTO yNy4lLaeT CepaeyHblii BbIOPOC 1 apTe-
puanbHoe pasrieHne, pasrpyxaet MM u
X, noBbiWwaa npmn 3TOM fIeroyHoe apTe-
puanbHoOe 1 KanunnsipHoe gasneHue (3).
OCnoXHeHUs1 — KpoBOTeYeHNe, TPOMOO-
ambonus, nnpekumn (3).

BbuBeHTPUKYNsipHbIE
BCriomMorartesibHble yCTPOiCTBa

Yctporictea BiVAD o6bl4HO npenctaBns-
10T coboi YK n YIIMK, ncnonb3lyemsblie
BMECTE, UM MOJIHOCTbIO NCKYCCTBEHHOE
cepaue (3).
Hanpumep, yctponcteo Syncardia TAH,
CoCTOsLLEE U3 ABYX MCKYCCTBEHHbIX Xe-
NYy00YKOB, N3rOTOBJIEHHbIX N3 BUONOrN-
4eCKy COBMECTMMOrO nnactmka. BHyTpun
KaXXA0ro Xenygoyka Haxoamtca rmokas,
noxoxas Ha 6ansoH membpaHa, N3BeCT-
Has Kak gnadpparma. duadparma genut
Xenynodek Ha OBe KaMepbl: Kamepy
KPOBW, B KOTOPOW COLEPXUTCH KPOBb,
nonajaroLwas B Xenyaoyek, U Kkamepy
Bo3ayxa. [ige TpyOkm, Ha3blBaeMble Ka-
HIONAMU, MPUCOEAVNHEHDbI K BO34YLLUHbIM
KaMepam XenygoykoB. STV KaHIONU Bbl-
BOAATCS U3 TeNna yepes OPIOLLHYIO CTEH-
KY 1 NPUCOEOMHSAIOTCS K ABYM TpybKam,
Ha3blBAEMbIM MHEBMOMPMBOOOM. ITU
MHEBMOMNPUBOAbI COEAVNHEHbI CO BHELL -
H/UM HaCcOCOM, Ha3blBAEMbIM KOMMPEC-

YcTtporicTBa ansi MexaHNYECKOW NoaAepXKy KPOBOObpaLLEeHUs] N HOBbIE TEXHOI0Mm
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Puc. 8-1. Evaheart 2.

Puc. 8-2. Heartmate 3.
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Puc. 8-3. Impella 5.5.

Puc. 8-4. Aortix.

il oomn _ 23 _i—

copom. BHewHun komnpeccop co3na-
€T MMNYJIbCbl BO34yXa 1 Bakyyma, KOTO-
pble MPOXOAAT 4epe3 MHEBMOMPUBOL,
N pasgysaloT M cayeBaloT gmadparmol,
BbITQ/IKMBAIOLLME KPOBb B XENyOo04KU
1 obpaTHo (3).

Hoeble ycTpouncTBa
Bce pucyHkm B aTOM pasgene (puc. 8.1-8.10)
B34Tbl N3 [11].

Evaheart 2 - koHCTpyKUMS rMapoamMHamMm-
yeckoro paboyero kosieca ¢ OTKPbITbIMU NloMna-
CTSIMU 1 OONbLUMMU 3a30paMu 4151 KPOBOTOKaA.

Ob6ecneumBaeT COXpaHeHWe nynbcaumu
aopTbl, HU3KMe padboyre o6opPOoThl, HU3KOE Ha-
npsixxeHve caopura, MMHUManbHOe MoBpeXxne-
HMEe POPMEHHbIX 3/IEMEHTOB KPOBU U HU3KYIO
BEPOATHOCTb TpoMbOO03a (puc. 8-1) (11).

Heartmate 3 - BbirogHbIE KOHCTPYKTUBHbIE
0COOEHHOCTM BKJtOHaAlOT paboyee Koneco C
MarHMTHOW NOABECKON, NpeagHasHa4YeHHoe ans
HEMPEPLIBHOM NOAOEPXKM KPOBOTOKA B Teye-
HMe 10 neTt nNpu HU3KOM MOTPeBNEeHUn 3Hep-
rMn. PexuMm MCKYCCTBEHHOroO nyabca MOXEeT
MMETb MHOXECTBO MOJIOXUTESIbHbIX 3PPEKTOB,
BKJIIOYAs ynyylleHne obpaTtHOro peMoaennpo-
BaHWS MMokapaa, NpeaoTepalleHme Tpomobosa
aopTasibHOro krjanaHa, cpalleHuss CTBOPOK U
BHOBb BO3HUKLUE HeJoCTaTO4HOCTU aopThl,
CHUKEHME apTepUasibHOM XECTKOCTH, yiyyLue-
HMe PYHKUUA OPraHOB-MULLEHEN N YMEHbLUE-
HMe KpoBOTeYeHu (puc. 8-2) (11).

Impella 5.5 vmnnaHTnpyeTca 4epes noa-
KJTIOUNYHYIO apTeputo 1 obecnevynBaeT KPOBO-
TOK 00 6 n/MuH B TeveHue 30 gHen.

B0O3MOXHbI paHHME BCTaBaHME 1 BbIMNCKA.

OnTnyeckne paTynkmM yCcTpoicTBa oTobpa-
XalT KpPUBbIE OaBfieHUs B aopTe U JIEBOM
Xenynoyke B peasbHOM BPEMEHU, YTOObI NOA-
TBEPOUTH NpPaBUIbHOE pa3MeLleHune YyCTPOn-
CTBa, a Takxke OnTUMM3NpPoBaTb rEMOgMNHaAMU-
Ky 1 OTKJIlO4EHME yCcTpomncTea (puc. 8-3) (11).

Aortix — 9T0 ycTaHaBnMBaeMoe C NOMOLLbIO
KaTeTepa BHyTpuaopTasbHOE YCTPOWCTBO,
obecneymBaloLlee HEMPEPbIBHbIA KPOBOTOK
M npegHasHa4YeHHOEe AJia JIeYeHUs OCTPOon
OEeKOMNEHCUPOBAHHOW CcepaeyHon HepocTa-
TOYHOCTU C KapAMOpPEHasbHbIM CUHOPOMOM.
YCTPOMCTBO OCHALLEHO MUHMATIOPHLIM POTOP-
HbIM HACOCOM, KOTOPbLIA 3ak/lo4YeH B Kapkac
U3 HUTUHONA, MNPUKPENJEHHbIN K KaTeTepy.
YCTPONCTBO BBOOUTCS YPECKOXHO B HUCXOOS -
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LLYIO a0OpTy N pasrpyxaeT NEeBbI Xenyaoyek,
yMeHbLLas COMPOTMBIEHNE MPOKCUMAabHOIo
oTaena aopTbl, obecrneynsas npu 3ToM yBenu-
YyeHue KPOBOTOKA B ANCTaNIbHOM OTAENe aopThl
(pvic. 8-4) (11).

Bannon iVAS umMnnaHTupyetcss B aopTy
yepes pas3pes B JIeBOM MNOOMbILLIEYHOW apTe-
puun. bannon o6bemom 50 Mn HapyBaeTcs BO
BPEMSA OMACTOMbI, YBENUYMBAS KOPOHAPHbLIN
KPOBOTOK, M CAyBaeTCsa BO BPEMSA CUCTOJIbI,
yMEHbLLAsA NocTHarpysaky (puc. 8-5) (11).

TORVAD 3aMeTHO OTANYaEeTCs OT MyJibCUPY-
towmx YIJIDK nepBoro rnokosieHns MeLkoBua -
HOro Tuna. s OAHOBPEMEHHOI0 HaNOIHEHUS
n BbiTankmeaHnsa TORVAD Bpawaetr ogviH n3
OBYX MarHWTHbIX MOPLUHEN B TOpOUOASIbHOMN
(KonbLeBoOn) kKamepe, co3nasasl ogHoOHanpas-
JIEHHbIN NYNbLCUPYIOLWMIK NOTOK. B TO Bpems kak
OOMH MNOpPLUEHb BPEMEHHO GUKCUPYETCA Kak
“BUpTyasibHbIN KNanaH”, Opyror BpallaeTcs
BOKPYIr Topounga, co3gaBas noToK Yepes KaHan
wmpuHon 1,7 cm, COMOCTaBUMBbIN C KPYMHOMN
aptepuen. MNMpu 5 n/muH n 70 mm pT1.cT. TORVAD
co3pgaeT HanpsxeHne capura npumepHo 10 Ma,
4TO 6M3KO K PUINONOMMYECKUM 3HAYEHUSIM
(puc. 8-6) (11).

Neptune — HOBOE€ yCTPONCTBO, NCMOJIb3YIO-
wee puanyeckme CBOWCTBA KosebaHuUnm mMem-
OpaHbl 4ns co3aaHna NybCUPYIOLLLEro KPOBO-
Toka (puc. 8-7) (11).

BiVACOR cocTouT U3 eanHCTBEHHOIro Bpa-
LLaloLWwerocs aucka, KoTopbl nNoaoep>XX1BaeT-
Csl cunamMy MarHMTHOW feBuTaumMn U pacnona-
raeTtcsa Mexay OTAENbHbIMM KaMepamMu npaBo-
ro 1 NeBoro xenynoykoB. Ha obeunx ctopoHax
OncKa pacnosioXeHbl 1onacTu, KOTopblIe OA4HO-
BPEMEHHO 1 HE3aBMCUMO OpYyr OT Apyra co3ga-
IOT NOTOK OT KaXOoro Xenygoyka. YHUKanbHas
OCOBOEHHOCTb YCTPOWCTBA MO3BOFET NSMEHSATb
OTHOCUTENIbHOE OCEBOE MOJIOXEHME AMCKa B 3a-
BUCUMOCTW OT YCJIOBUI HAarpy3ku Ans Kaxaoro
Xenyaoodka. 3ta KOHCTPyKUumst obecnedymBaeTt
ajantaumio NaccMBHOro MoTOka B COOTBET-
cTBUIK C kKpnBoi PpaHka—CTapanHra n guHamm-
yeckoe yrnpasneHne 6anaHcom NpaBoro u IeBo-
ro BbIxoasLlero rnortoka (puc. 8-8) (11).

Puc. 8-5. BannoH iVAS.

YHaoynupyiow,as
mMemOpaHa

Puc. 8-7. Neptune.
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RealHeart coctont "3 gByx He3aBUCUMO
GOYHKUMOHUPYIOWMX MNOPLUHEBLIX HACOCOB.
Kaxablih Hacoc UMeeT npeacepane n xenyno-
yek, pasgeneHHble aTPUOBEHTPUKYASPHbBIM
KnanaHom. [BumxeHne aTpUOBEHTPUKYISIPHON
MJOCKOCTU K NMPpencepamsM CHUXaeET Xenyno4-
KOBOE€ [aBfieHne, NocpeacTBOM Yero OTkpbiBa-
IOTCS KnarnaHbl U 3anoJIHAITCA XeNyoouKku.
ABuxeHne atpnoBEHTPUKYIAPHOW MJOCKOCTU
K XXesnyaoykam 3akpblBaeT aTPMOBEHTPUKYIAP-
Hbl€ KfanaHbl U Bbi3biBAET XENy404KOBbIN Bbl-
Opoc (puc. 8-9) (11).

Yctponcteo Carmat coctont ns aByx kamep,
B KOTOPbIX MeMOpaHa 13 Obl4bero nepukapaa
oTOEensieT kKaMmepy KPOoBU OT KaMmepbl rmapaBnu-
4YeckoW >XMAKOCTWU. DNeKTporngpaBiamyeckoe
Puc. 8-8. BIVACOR. [aBneHve Ha MembpaHbl BbIBPAChIBAET KPOBb
yepe3 oAHOoHanpaBJ/iEHHble GMONPOTE3bl Kna-
naHoB. [lpegnonaraercs, 4YTO MOBEPXHOCTU
6rnonpoTesa, KOHTaKTUPYIOLWME C KPOBbIO, Yy4-
LLalT reMOCOBMECTUMOCTb 1 MO3BONSIOT U3be-
XaTb CUCTEMHOWM aHTukoarynsumm. BcTpo-
€HHble OaTynMku B3aMMOAEWNCTBYIOT C anro-
PUTMOM YyrpaB/ieHUsl, KOTOPbIN pearvpyeT Ha
M3MEHeHUs Npea- U NOCTHarpy3Kku, 4To NO3BO-
naeT ynoBneTBoOpuUTb duanonorndyeckne no-
TpebHocTu (puc. 8-10) (11).

Puc. 8-9. RealHeart.

| YeTbipe 610NpPOTE3a KanaHoB

Kaxabli xenynodek

pasgeneH Ha [iBe YacTu:

OofHa anst KpoBM 1 BTOpas

ANS rMapaBanyeckor XngkocTtum

[lBa MukpoHacoca

HanpaBASIOT CaMOopPEryanpyoLnincs
MyNbCUPYIOLLNI NOTOK K TPEM TMMaM CEHCOPOB
1 BCTPOEHHOMY 3JIEKTPOHHOMY YCTPOWCTBY

Mmpapasnuyeckas
XNOKOCTb

Puc. 9-10. Carmat.
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Abbreviations
Ao - aorta
BiVAD - biventricular assist device
CS - Cardiogenic shock
ESC - European Society of Cardiology
LA — left atrium
LV — left ventricle
LVAD - left ventricular assist device
PA — pulmonary artery
PCWP - pulmonary capillary wedge pres-
sure
RA - right atrium
RV - right ventricle
RVAD - right ventricular assist device
SBP - systolic blood pressure

Cardiogenic shock

and current guidelines
The ESC defines cardiogenic shock as a

combination of four criteria (a+ b +c +d) (1).

a. Hypotension which persists for more than 30
minutes, defined as SBP below 90 mmHg or
as the need to administer vasopressors to
maintain SBP > 90 mmHg.

b. Tissue hypoperfusion which is seen through
one of the following:

1. Altered mental status

2. Cold, clammy skin and extremities

3. Oliguria with urine output below 30 ml per
hour

4. Arterial lactate above 2.0 mmol per liter

c. Elevated left ventricular filling pressures
confirmed by either

1. Signs of pulmonary congestion seen dur-
ing clinical examination (new orthopnea)
or chest radiography

2. PCWP derived form
i. Pulmonary artery catheterization
ii. Doppler echocardiography (mitral E wave

deceleration time at or below 130 ms

3. Left ventricular end diastolic pressure at
catheterization above 20 mmHg

d. Cardiogenic cause of shock:

1. Left ventricular pump failure with an ejec-
tion fraction below 40% measured by one
of the following:

i. Left ventriculography
ii. Echocardiography

2.Shock secondary to mechanical causes:

i. Acute sever mitral regurgitation and/or
mitral apparatus rupture

ii. Severe underlying valvular heart dis-
ease (aortic or mitral stenosis, aortic
insufficiency etc.)

iii. Rupture of ventricular septum of ventri-
cular free wall

3.Shock secondary to predominant right
ventricular failure or severe right ventricu-
lar disfunction of any cause
4.Shock due to bradyarrhythmia or tachy-
arrhythmia
Currently published guidelines and opinion
papers by the ESC provide a robust set of rec-
ommendations for patient management, in-
cluding but not limited to patient monitoring,
culprit lesion treatment, inotrope and vasopres-
sor use and various mechanical support mo-
dalities. Routine balloon counterpulsation is
recommended only in cases where a mechani-
cal cause for shock is present, however, short-
term percutaneous mechanical circulatory sup-
port (MCS) in general is to be considered
whenever the other methods used do not result
in achieving the desired target SBP and end
organ perfusion as well as in selected cases at
the discretion of the treating physicians (1).
Long term MCS does not have a specific rec-
ommendation class and should always be the
result of deliberations of the local heart team (1).

Mechanical circulatory support
The term “mechanical circulatory support”
refers to devices that provide mechanical as-
sistance for patients with advanced heart or
pulmonary failure in order to obtain adequate
tissue and end-organ perfusion; in other words
MCS devices step in — either temporarily or
permanently — to either supplement or replace
the action of the failing heart or lungs (2).
The classification of MCS devices can be
approached in multiple ways (2, 3):
1. By treatment duration:
m Short Term
e |ntra-aortic baloon pump
Tandembheart, Impella, ECMO
m Long Term (surgical implantation)
e LVAD, RVAD, BiVAD
2. By way of implantation:
m Percutaneous (most short-term devices)
m Surgical (some short-term and all long-
term devices)
3. By assistance type:
m Left ventricular
e Impella (LV-Ao), Tandemheart (LA-A0),
multiple long-term LVAD options
m Right ventricular
e |Impella (RV-PA), Tandemheart (RA-PA),
RV centrimag
m Biventricular
e ECMO, Biventricular centrimag, com-
bination of devices (e.g. impella and

(IABP),
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Balloon inflated

mm Hg

Diastole
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systole
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end-diastolic pressure Assisted aortic

end-diastolic pressure

Fig. 1. a — Ideal location of the balloon. b — Effect of augmentation on the aortic arterial trace. Adapted from [4].

4. By mechanisms of action
i) counterpulsation pumps (IABP)
ii) volume-displacement pumps
(HeartmateXVE)
iii) centrifugal pumps (Heartmate 3, Heart-
ware, ECMO, Tandemheart)
iv) axial-flow pumps (Heartmate 2, Impella)
The classification through mechanism of ac-
tion is a gross generalisation, since mechanism
of action oftentimes is device specific, however,
most MCS devices can be put into one of the
four aforementioned groups. There is some
merit in a more profound understanding of de-
vice operation mechanisms, as this provides an
insight into probable and possible issues that
may arise during use of each apparatus.

Balloon pumps

The IABP is basically an expandable balloon
that is inserted into the descending aorta, just
distal to the origin of the left subclavian artery.
The balloon is periodically filled (during diasto-
le) and emptied (at the onset of systole) of he-
lium gas, which is supplied to the balloon from
a cylinder attached to the control console of the
pump. Deflation at the onset of systole greatly
reduces the afterload and hence ventricular
performance improves. Inflation in diastole
raises diastolic aortic pressure and hence coro-
nary perfusion pressure increases (4).

Volume-displacement pumps

Volume-displacement (positive-displace-
ment) pumps consist of a chamber or sac that
fills and empties cyclically. An external driveline
provides electrical power to a motor within the
device. The motor drives a pusher plate up and

down repeatedly, expanding and compressing
the volume-displacement chamber. Inflow and
outflow valves maintain the direction of blood
flow. These pumps produce a pulsatile flow and
mimic the pumping action of the heart. They
tend to generate noise during their filling and
emptying cycles. This results in direct end-or-
gan perfusion support through and increase in
output and mean blood pressure (3).

Centrifugal pumps

Centrifugal pumps (basically bladed discs in
a cavity) have traditionally been used as short-
term support as a means to provide either intra-
operative cardiopulmonary bypass or either
right, left or biventricular mechanical circulato-
ry support. These pumps generate a vortex ei-
ther through impellers or through nested cones
to drive non-pulsatile blood flow through a cir-
cuit basically. Blood is drawn in through the apex
of the cone by the vortex and expelled through a
port that is oriented tangential to the housing.
Unlike positive displacement pumps, these
pumps will not generate high forward drive pres-
sure in the face of occlusion and are less prone
to pump air, because air in the pump leads to a
loss of suction at the vortex. They are widely
available, easy to use and relatively low cost.
However, they require systemic anticoagulation,
are not durable long-term and tend to create
high levels of haemolysis. This results in direct
end-organ perfusion support through and in-
crease in output and mean blood pressure (3).

Axial flow pumps
Axial flow (rotary) pumps, which simply could
be described as a “propeller in a pipe” contain
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Pulsatile
LVAD attached

Fig. 4. Axial flow pumps (adapted from (5)).
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a rotating impeller with helical blades that curve
around a central shaft. An external driveline
provides electrical power to a motor that drives
the rotation of the impeller by electromagnetic
induction. The spinning impeller draws blood
from the inflow cannula to the outflow cannula,
and blood flow is essentially non-pulsatile.
These pumps are typically quiet and use less
power than the pulsatile devices. Due to a de-
creased number of moving parts and contact
bearings, they offer the distinct advantage of
enhanced durability. This results in direct end-
organ perfusion support through and increase
in output and mean blood pressure (3).

Indications of MCS

The indications for the use of all MCS could be
summarized into the following general groups (6):

+ Refractory CS complicating acute myo-
cardial infarction (AMI).

+ Mechanical complications of AMI

+ High risk percutaneous coronary interven-
tion.

+ CS due to other causes

- Selected patients undergoing high risk
aortic valve replacement.

+ Refractory or recurrent ventricular fibrilla-
tion/ventricular tachycardia and in high risk
ventricular tachycardia ablations

It must be noted that each device has its
own merits and downsides, hence, use of
a specific device should always be decided
upon in a case by case basis and local guide-
lines and experience must always be taken
into account (6).

Counterindications
and complications of MCS

The counterindications for MCS use are
mostly to do with resource waste or pointless
use of this technology as all MCS modalities are
resource intensive. Possible exacerbation of
severe pre-existing pathology is also always
a consideration when using MCS as frequently,
additional antithrombotic therapy is required.
Thus, the main counterindications to MCS
use are as follows (6):

- Prolonged CPR with inadequate perfusion

+ Advanced age

+ Advanced malignancy

+ Existing organ dysfunction

+ Intracranial haemorrhage

+ Contraindication to anticoagulation

- Severe peripheral vascular disease (PVD)

Although some device specific complica-
tions of MCS are worth noting, mostly MCS

complications are quite similar across the whole
spectrum of devices and four main types are
usually stated (6):

+ Systemic: Infection and sepsis

«Vascular: Peripheral vascular obstruction
and tissue ischemia

* Neurologic: Embolic stroke

+ Hematologic: Thrombocytopenia (including
heparin-induced thrombocytopenia), haemo-
lysis, and bleeding.

Specific devices

Short term MCS

Intra-aortic balloon pump
+ First used — 1967
+ Description

v It is a polyethylene balloon mounted on
a catheter that is inserted into the de-
scending aorta ~1-2 cm distal to the left
subclavian artery.

+ Mechanism of action

v The balloon is inflated by helium during
diastole and deflated during systole. In
diastole, inflation of the balloon increas-
es aortic diastolic pressure, which en-
hances coronary blood flow. In systole,
deflation of the balloon reduces left
ventricle (LV) afterload and increases
cardiac output (7).

+ Result

v' The net effect is an increase in mean
arterial pressure (MAP), reduction of LV
end-diastolic volume and LV end-dia-
stolic pressure, and decreased myocar-
dial oxygen demand. The hemodynamic
support provided is ~0.5 L/min (7).

+ Device specific contraindications[6]

v’ Severe aortic regurgitation

v’ Large abdominal aortic aneurysm

v" Aortic dissection

+ Device specific complications (6)

v/ Malposition: Risk of obstructing sub-
clavian, renal, or mesenteric arterial
blood flow

v’ Aortic rupture or dissection

v Air or plaque embolism

v" |IABP rupture

TandemHeart
+ First used — 2004
+ Description
v’ TandemHeart is an extracorporeal left
atrial to arterial assist device. Unlike the
IABP and Impella that require only arte-
rial access, the TandemHeart requires
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Fig. 5. TandemHeart (adapted from (8)).

both venous and arterial access. It is
inserted by first creating a transseptal
puncture from the right atrium into the
left atrium. After a guidewire is passed
into the left atrium and the transseptal
opening is sufficiently dilated, a 21 Fr
cannulais inserted via the femoral vein,
up the inferior vena cava, through the
right atrium, and into the left atrium.
The cannula has a large end-hole and
multiple side holes that allow for aspi-
ration of oxygenated left atrial blood.
The aspirated blood is pulled into an
extracorporeal centrifugal pump that
pumps the blood into a 15-19 Fr arte-
rial outflow cannula in the femoral ar-
tery. An external console controls the
pump (7).

Result:

v By taking blood from the left atrium it
reduces left atrial pressure, which re-
duces LV end-diastolic volume and LV
end-diastolic pressure Afterload is
mildly increased due to the blood flow
into the large outflow cannula in the
femoral artery. The net effect is an in-
crease in cardiac output, MAP, and cor-
onary perfusion, with a decrease in wall
stress. The TandemHeart works in “tan-
dem” with the native heart; therefore,
the aorta is still perfused via the native
LV pump as well as the TandemHeart
pump. However, due to the decrease in
preload and increase in afterload asso-

Pump motor
Blood outlet

o Catheter diameter: 9Fr
e Peak flow: up to 4.3 L/min

Blood inlet

Fig. 6. Impella (adapted from (7)).

ciated with the TandemHeart, the con-
tribution to cardiac output from the na-
tive heart usually falls. It is not uncom-
mon to have a flat, non-pulsatile arterial
waveform on the display console show-
ing little contribution of pulsatile blood
flow from heart. Hemodynamic support
is ~3.5-5.0 L/min, mostly depending on
the size of the femoral artery outflow
cannula (7).
« Contraindications (6)
v Right-sided HF
v’ Moderate to severe aortic regurgitation
« Complications (6)

v' Antegrade or retrograde cannula migra-
tion (both inflow and outflow)

v Left atrium puncture causing tampo-
nade

v Mechanical injury to the inferior vena
cava

v’ Potential of interatrial shunt after device
removal

Impella

+ First used — 2005

+ Mechanism

v Impella consists of a miniature axial-

flow pump system that continuously
pulls blood from the LV into the ascend-
ing aorta, thus augmenting cardiac out-
put. The pump is mounted on a catheter
that is inserted retrograde across the
aortic valve, usually via the femoral ar-
tery (7).
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Fig. 7. ECMO (adapted from (9)). a - VV ECMO, femoral
drain and jugular return; b — VW ECMO, femoral drain
and femoral return; ¢ — VA ECMO, femoral drain and
femoral artery return; d — VWA ECMO, femoral vein drain
and jugular vein & femoral artery return.

- Result

v’ By directly removing blood from the LV,
the Impella reduces LV end-diastolic
volume and end-diastolic pressure. The
blood is expelled into the ascending
aorta, which increases aortic root pres-
sure and increases coronary perfusion
during diastole. The net effect is an in-
crease in cardiac output, MAP, and coro-
nary perfusion, with a decrease in wall
stress. Hemodynamic support is ~2.5-
5.0 L/min, dependant on device (7).

+ Contraindications (6):

v" LV mural thrombus

v’ Aortic valve disorders: moderate to se-
vere aortic stenosis, moderate to severe
aortic regurgitation, or the presence of
a mechanical aortic valve

v Abnormalities of the aorta: aneurysm,
heavy calcification, or extreme tortuo-
sity

v" Recent stroke or transient ischemic at-
tack (TIA) in the past 3 months.

« Complications (6)

v’ Aortic valve injury

v' Aortic valve insufficiency

v' LV puncture causing tamponade/rup-
ture

v Ventricular arrhythmias (mechanical irri-
tation)

ECMO (veno-arterial)
+ First used — 1972
« Mechanism

v An inflow cannula is placed via the
femoral vein into the right atrium. An
outflow cannulais placed via the femoral
artery into the aorta. Deoxygenated
blood is removed from the right atrium
by an extracorporeal centrifugal pump
into a membrane oxygenator for gas
exchange, and the oxygenated blood is
then pumped back into the patient via
the femoral artery cannula (7).

+ Result

v VAECMO does not decrease LV preload,
but increases afterload due to the
retrograde flow via the femoral artery
cannula into the aorta. The combined
effect of both increased preload and
afterload of the LV results in an
overloaded LV with elevated LV end-
diastolic volume and LV end-diastolic
pressure, causing increased wall stress
and myocardial oxygen consumption.
Hemodynamic support is ~4.0-7.0 L/
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Table. Summary of short-term MCS device characteristics (adapted from [10])

IAPB | Impella2.5 | ImpellaCP | Impella5.0 | 'ai0em VA-ECMO
Mechanism Aorta LV — aorta LV —aorta | LV— aorta LV — aorta RA — aorta
Flow, L/min 0.3-0.5 1.0-2.5 3.7-4.0 Max. 5.0 0.5-5.0 3.0-7.0
Cannula size, Fr 7-8 13-14 13-14 21 15-17 artetial, | 14-16 artetial,
21 venous 18-21 venous
Femoral artery size, mm >4.0 2.0-55 5.0-5.5 8.0 8.0 8.0
Cardiac synchrony Yes No No No No No
or stable rhythm
Maximum implant days TBD 7-10 days 7-10days | 2-3 weeks 2-3 weeks 3-4 weeks
Cardiac power T ™ ™ ™ ™ ™7
Afretload l l l l T ™7
MAP T T T ™ T T
LV EDP l x A A A -
PAOP l A A A A -
LV preload - 1l ) 1l ) l
Coronary perfusion T T T ) - -
min, with significant increases in MAP RVAD
and total cardiac output (7). + Same devices as LVAD

+ Contraindications (6)

v’ Severe aortic regurgitation as this
increases LV overload.

+ Complications are to dowith theretrograde

L

flow in the aorta and device failure (6)

v Thrombosis of the ECMO circuit

v/ Systemic gas embolism

v Potential for circuit
hemorrhage

v Upper body hypoxia due to incomplete
retrograde oxygenation

v Progressive LV dilation

v’ Failure of oxygenator

rupture and

ong term MCS

The practical use of MCS in the setting of
cardiogenic shock can be classified into 5 main
areas, namely as a:

Bridge to decision / bridge to bridge (short-

term MCS)
- Bridge to candidacy (for transplant)
+ Bridge to transplantation
+ Bridge to recovery
+ Destination therapy

L

VAD
First used — 1963

+ Mechanism — a surgically implanted pump

connecting LA — Aorta or LV — Aorta (3).

+ Result — unloading of the left ventricle and

augmenting cardiac output resulting in
enhanced peripheral circulation, improved
end-organ perfusion (3).

+ Complications — Bleeding, thrombemboly,

infections, aortic insufficiency, right heart
failure (3).

+ Mechanism — a surgically implanted pump

connecting RA — with the pulmonary trunk
(3).

+ Result-increased LV filling, thusimproving

cardiac output and arterial pressure, unloa-
ding the RA and RV, while raising pulmo-
nary arterial and capillary pressures (3).

+ Complications — Bleeding, thromboemboly,

infections (3).

Biventricular assist devices
+ The BiVAD devices commonly are a LVAD

and RVAD used together or a total artificial

heart (3).

v For example, The Syncardia TAH that
consists of two artificial ventricles made
from biocompatible plastic. Inside each
ventricle is a flexible, balloon-like mem-
brane known as a diaphragm. The
diaphragm divides the ventricle into two
chambers: a blood chamber, which
holds the blood when it enters the
ventricle, and an air chamber. Two tubes
called cannulae connect to the air
chambers of the ventricles. The
cannulae then exit the body through the
abdominal wall and attach to two tubes
called drivelines. These drivelines are
connected to an external pump known
as a driver. The external driver produces
pulses of air and vacuum that travel
through the drivelines to inflate and
deflate the diaphragms, which push
blood in and out of the ventricles (3).
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Fig. 8-2. Heartmate 3.
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Fig. 8-3. Impella 5.5.
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Fig. 8-4. Aortix.
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New devices
All figures (Fig. 8.1-8.10) in this section
adapted from (11).

Evaheart 2 — an open-vane hydrodynamic
impeller design with large blood flow gaps.
Results in preserved aortic pulsatility, low op-
erational rom, low shear stress, minimal blood
trauma, and low likelihood of thrombosis (11).

Heartmate 3 - Favorable design features
include a magnetically suspended impeller that
is intended to provide continuous support for a
decade with low power consumption. An artifi-
cial pulse mode may have numerous beneficial
effects that include improved myocardial re-
verse remodeling, prevention of aortic valve
thrombosis, leaflet fusion, de novo aortic insuf-
ficiency, reduced arterial stiffening, better end-
organ function, and reduced bleeding (11).

Impella 5.5 is implanted through the sub-
clavian artery and provides up to 6 L/min of flow
for up to 30 days. Early ambulation and dis-
charge to home are possible. Optical sensors in
the device display real-time aortic and left ven-
tricular pressure waveforms to confirm appro-
priate device placement and optimize hemody-
namics and device weaning (11).

Aortix is a catheter-deployed, intra-aortic,
continuous-flow device for the management of
acute decompensated heart failure with cardio-
renal syndrome. It features a miniature rotary
pump that is caged within a catheter-based ni-
tinol strut system. The device is percutaneously
deployed in the descending aorta and unloads
the left ventricle by decreasing proximal aortic
resistance while providing distal aortic flow
augmentation (11).

Fig. 8-5. The iVAS balloon.

Ne 61, 2020



COVID-19

Fig. 8-6. TORVAD.

The iVAS balloon is implanted in the aorta
via left axillary artery cutdown. The 50-mL bal-
loon inflates during diastole to augment coro-
nary blood flow and deflates during systole to
reduce afterload (11).

TORVAD is distinctly different from first-
generation, sac-type, pulsatile LVADs. To si-
multaneously fill and eject, TORVAD spins one
of two magnetic pistons within a torus (dough-
nut-shaped) chamber to generate unidirec-
tional pulsatile flow. While one piston is tempo-
rarily fixed as a “virtual valve,” the other spins
around the torus to generate flow through a
1.7-cm-wide path comparable to a large artery.
At 5 L/min and 70 mm Hg, TORVAD generates
shear stress of approximately 10 Pa, which is
near physiologic values (11).

Neptune - a novel device that employs
wave membrane physics to generate pulsatile
blood flow (11).

Fig. 8-8. BiVACOR.

membrane

Fig. 8-7. Neptune.

BiVACOR consists of a single, magnetically
levitated spinning disc positioned between
separate right and left ventricular chambers.
On either side of the disc are impeller blades
that simultaneously generate independent flow
from each ventricle. A unique feature of the de-
vice allows the disc’s relative axial position to
change according to the loading conditions of
each ventricle. This design allows for passive-
flow adaptation with a Frank-Starling-like re-
sponse and dynamic control of right-left output
balance (11).

RealHeart consists of two independently
operated piston pumps. Each pump has an
atrium and a ventricle separated by an atrioven-
tricular valve. Movement of the atrioventricular
plane toward the atria decreases ventricular
pressure, which opens each valve and fills each
ventricle. Movement of the atrioventricular
plane toward the ventricles closes each atrio-
ventricular valve and triggers ventricular ejec-
tion (11).

Fig. 8-9. RealHeart.

YctpovicTsa a1 MexaHN4eCcKol NoAnepXKy KPOBOOBOPAaLLEHVSI Y HOBbIE TEXHOJIOMU

B JIEYEHUN NHPapKTa Mrokapaa




CoVID-19

Each ventricle is split into two parts: one

for the blood and one for the actuator fluid

Hydraulic fluid

Two micropumps supply a self-regulating pulsatile flow to
three types of sensor and an embedded electronic device

Fig. 8-10. Carmat.
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