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IeJsb Hcc/IeqOBAHUA: OIIEHUTH OPTaHONIPOTEKTUBHBIE 3(h(heKThI BEHO-apTepUaaIbHON 9KCTPAKOPIIOPAJIb-
HOI MeMOpaHHOI1 okcureHaryy (OKMO) u BHyTpraopTaabHOHN 6a/1/I0HHOH KOHTpITy/Ibcanuu (BABK) Bo Bpemst
YpPECKOYKHOI0 KOPOHApHOI'0 BMeIlIaTe/IbCTBa BbICOKOTro prcka (UKB BP) nmpu ocTpoM KOpOHapHOM CUHIpOME.

MarepuaJjbl 1 MeTOJbI. B ricciieoBaHue BKIIOYMIIM 51 nanueHTa U pasje/niad Ha JBe UccienyemMble
rpynmnsl. I'pynna 1 (HKB+3KMO) n=29 — nanueHTbl, KOTOPbIM BO BpeMs YpEeCKOKHOI'0O KOPOHApHOT'0 BMe-
I1aTe/IbCTBA BEICOKOTO PUCKA OKa3blBa/lach MeXaHUYeCcKas Mo AepsKKka KpoBOoOpallieH s B BUJle BEHO-ap-
TepHuaJbHOH 9KCTpaKopIopaabHOI MeMOpanHo# okcurenanuu. I'pynmna 2 (UKB+BABK) n=22 — nanueHTs],
KOTOPBIM BO BpeMs YpECKOKHOT'0 KOPOHAPHOI'O BMeIlaTe/IbCTBA BBICOKOI'O PHCKa OKa3blBajlach MeXaHU-
yeckasl MOAjepskKa KpoBooOpallleHUsI B BUJle BHYTPUAOPTAIbHON 0a/JIOHHOU KOHTpIyJIbcanuu. s
CpaBHEHUSI OPraHONPOTEKTUBHBIX CBOMCTB MEXaHUYECKON MONIep KKU KpOBOOOpallleHus1 B UHTpa— U
IocJ/IeolepalioHHOM ITepHrojie OIeHUBAIN JUHAMUKY NHCTPYMEHTAJIbHBIX U J1a00OpaTOPHBIX MAPKEPOB Op-
FaHHOTO NOBPEXKAEHUS: 3JIEKTPOKAPIUOTrPAMMBbI, 9XOKapAUOTIPaMMBbI, COJlepsKaHUs TPooHUHA I, 0611ei 1
MB ¢pakiuu kpeatuHdochokrHa3bl, KpearnHuHa, NGAL, carypaliuyu BeHO3HOH KPOBH.

PeayawraThl. Ha ciienyroiue CyTKu I10cje BMellare/J bCTBA OTMeYaJ/Iy caeqyolre noKasareau uccue-
JIyeMbIX ITapaMeTpoB: TporoHuH [ — 0,18 (0,1; 2,3) ar/ma B rpynmne YKB+3KMO u 1,64 (0,92; 2,36) Hr/MJ1 B
rpyniie YKB+BABK (p=0,045); ceiBoporounbiiit NGAL — 139,4 (88,1; 166,7) ur/mi B rpynne YKB+OKMO u
212,3 (102; 279) B rpynne YKB+BABK (p=0,027); noueuHas nucyukius (ctaguu R, I, F mo RIFLE) — 2 (6,8%)
Habumonenus B rpynne YKB+9KMO u 7 (31,8%) B rpymiie YKB+BABK (p=0,021); mosinopranHas HeoCTaTou-
HOCTbH (2 u 60Jiee 6astoB o SOFA) — 3 (10,3%) Habuonenus B rpymie YKB+9KMO u 12 (54,5%) B rpymiie
YKB+BABK (p=0,001).

3akmrouyenue. Beno-aprepuansHas IKMO no cpaBHeHuIo ¢ BABK oka3sbiBaeT 60J1ee BhIpaskeHHbIN Op-
raHOIIPOTEKTUBHBIN a(p(peKT myTeM JOCTUKEHNUsI FeMOJUHAMUYeCKON CTaOUIBHOCTH, UTO, B CBOIO OYepe[b,
IpenymnpeskaIaeT pa3BUTHe TUIIOKCUU U TTOCeyIollell opranHoi nucdyHkuuu. KpoMe Toro, B yCJIOBUSX
BeHO-apTepuanbHoii IKMO obecrieunBaeTcs Jydlilee KaUeCcTBO U IIOJTHOTA PEBACKY/IAPU3AIUHY, & TAKKe
CHM’KaeTCs TOCHUTaIbHasA JeTaJIbHOCTb.

Knroueswte cnoea: opearonpomeryus; 4peckoicHoe KOPOHAPHOe 8MeULaInenbCIneo; IKCIMpakopnopalbHas
MeMOpaHHast OKCUEHALUUST; BHYMPUAOPMANbHASL OANNIOHHAS, KOHMPIYAbCAYUSL; OCMPbLIL KOPOHAPHBLL CUHOPOM

Purpose of the study: to evaluate the organoprotective effects of veno-arterial extracorporeal membrane
oxygenation and intra-aortic balloon pump during high-risk percutaneous coronary intervention in acute
coronary syndrome.

Materials and methods. Patients required mechanical circulatory support (n=51) were divided into two
study groups: patients who received mechanical circulatory support by veno-arterial extracorporeal membrane
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oxygenation (ECMO) (Group 1, n=29) during high-risk percutaneous coronary intervention, and Group 2 pa-
tients who received mechanical circulatory support by intra-aortic balloon pump (IABP) during high-risk per-
cutaneous coronary intervention (Group 2, n=22). The dynamics of instrumental parameters and laboratory
markers of organ damage were evaluated by electrocardiography, echocardiography, determining troponin I,
creatine phosphokinases and creatinine levels, NGAL, venous blood saturation to compare the organoprotec-
tive properties of mechanical circulation support in the intra- and postoperative period.

Results. The following values of the parameters were found the next day after the intervention: troponinI—0.18
(0.1; 2.3) ng/ml in the ECMO group and 1.64 (0.92; 2.36) ng/ml in the IABP group (P=0.045); serum NGAL —139.4
(88.1;166.7) ng/ml in the ECMO group and 212.3 (102; 279) in the IABP group (P=0.027); renal dysfunction (stages R,
I, Faccording to RIFLE) — 2 (6.8%) observations in the ECMO group and 7 (31.8%) in the IABP group (P=0.021); mul-
tiple organ failure (2 or more points according to SOFA) — 3 (10.3%) cases in the ECMO group and 12 (54.5%) in the
IABP group (P=0.001).

Conclusion. Veno-arterial ECMO in comparison with IABP has a more pronounced organoprotective effect
by achieving better hemodynamic stability, which, in turn, prevents hypoxia and the subsequent development
of organ dysfunction. In addition, in conditions of veno-arterial ECMO, better completeness and quality of

revascularization is ensured, and hospital mortality is also reduced.

Keywords: organoprotection, percutaneous coronary intervention, extracorporeal membrane oxygenation,

intra-aortic balloon pump, acute coronary syndrome
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BBenenue

UpeckoskHOe KOpOHApHOE BMeIlaTeJIbCTBO
BBICOKOTO pucka (YKB BP) — aTo coOupaTeIbHbIN
TepMUH, 00beTMHSIIONTNN 110/ COOOH IeJTyI0 TPyII-
1y (paKTOPOB, HAJIMYUE UJIM COYETaHUEe KOTOPBIX
OIpeJIeISIOT BBICOKUM PUCK TEXHUYECKUX U TeMO-
JIUHAMUYECKUX OCJIOKHEHUH YpeCKOKHOU peBac-
ryjasgpudanuu. OTHUM U3 BeIyIIUX KPUTEPUEB
BBICOKOTO pHCKa SIBJISIETCSI MHOTOCOCYIHMCTOE
HopaskeHue KopoHapHbIX apTepuii (KA) (1, 2]. I1pu
3TOM ONTUMaJIbHAsI TAKTHUKA PEeBACKY/IApU3auU
ABJISIETCS MPEIMETOM AUCKYCCUU, ¥ TIPU MHOT'OCO-
CyqucTOM nopaskeHuu KA npeaodyreHue oTqaeT-
Ccd onepanuu KOpOHApHOTO LIIYHTUPOBAHUA [3].
OpHako CyllecTBYIOT KJIMHHUUYECKHe CUTyalluu,
KOIJIa B omepalyuyi KOPOHAPHOTO ITYHTUPOBaHUSA
MOSKET OBITH OTKa3aHO Ha OCHOBAaHUU BBICOKOTO
pucka no mkaJse STS nim EuroScore II. IIpu atom
BeAyILIUMU KPUTEPUSIMU, OIIPEeISI0IIUMU PUCK,
AIBJISIFOTCSI OCTPBIA KOpOoHApHBIN cuHpoM (OKC),
HHU3Kas (ppakiyss BeIOpOCA JIEBOTO SKEJTyJOYKa
(®B JIJK), koMOpOUIHEIHA (POH, O5KUPEHUE, BHICO-
KU PUCK TeMOpparuyeckux OCJ0KHEHUU Ha
¢doHe IBOMHOM aHTHUArperaHTHON Tepanuu (4, 5].
KoHcepBaTuBHasI TaKTHKa B CJlydae OTKa3a OT
peBackyisapudanuu npu OKC conpoBoskpaercsa
BBICOKOMU (28%) rociuTaabHOU JIETATbHOCTBIO.

Takum obpasom, UKB, BhITOJTHSEMOE 10
SKM3HEHHBIM IOKAa3aHUAM, HeCceT BBICOKUN PUCK
OCJIO’KHEHWU, B IEPBYIO 04epeab — reMOnHa-
MHUYECKHUX, YTO, B CBOIO O4Yepeab, BJjiedeT 3a
co00if HapyIIeHre JOCTaBKUA KHUCJIOPOIa opra-
HaMm. [UTIOKCUSA ABJISAETCA OJHUM U3 KIIOYEBBIX
MEXaHU3MOB Pa3BUTHUA KPUTHUYECKUX COCTOSTHUU
u ionopranuoi Hegocrarounoctu (ITOH) [6]. B
CBSI3U C 3TUM IIpUMeHeHUe YCTPONUCTB MeXaHu-
YeCKOU Mmoaaep kK KpoBoobOparenus (MIIK) Bo
BpemMsa UKB BP saBiserca naroreHeTHYeCKHU
000CHOBAHHBIM.

Introduction

High-risk (HR) percutaneous coronary inter-
vention (PCI) is an umbrella term that combines a
whole group of factors, the presence or combina-
tion of which determine the high risk of technical
and hemodynamic complications of percutaneous
revascularization. One of the leading criteria for
high risk is multivessel coronary artery disease
(CAD) [1, 2]. In this instance, the optimal tactics of
revascularization is a matter of discussion, and in
case of CAD, coronary bypass surgery is preferable
[3]. However, there are clinical situations where
coronary bypass surgery may be denied on the basis
of high risk on the STS or EuroScore II scales. At the
same time, the leading risk criteria include an acute
coronary syndrome (ACS), low ejection fraction of
the left ventricle (LVEF), comorbid background,
obesity, and a high risk of hemorrhagic complica-
tions with double antiplatelet therapy [4, 5]. In case
of refusal of revascularization during ACS, conser-
vative tactics is employed accompanied by high
(28%) hospital mortality. Thus, PCI for vital indica-
tions carries a high risk of complications, primarily
in hemodynamics, which entails a alteration of oxy-
gen delivery to organs. Hypoxia is one of the key
mechanisms for the development of critical condi-
tions and multiple organ failure (MOF) [6]. In this
regard, the use of mechanical circulatory support
devices (MCSD) during HR PCI is pathogenetically
significant. Among the existing MCSD methods, the
most common and studied are IABP, veno-arterial
(VA) extracorporeal membrane oxygenation
(ECMO), Impella (Abiomed Inc, Denver, Massachu-
setts), TandemHeart (CardiacAssist, Inc., Pittsburgh,
PA). Each of these methods has its advantages and
disadvantages. For example, TandemHeart, having
a sufficiently high pump delivery rate, provides only
one-ventricular support and requires sufficient ex-
perience of atrioseptostomy during device installa-
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Cpenu cymectByromumx Metoqos MITK Hanbo-
Jiee paclipOCTPaHeHHbIMU 1 U3y4eHHBIMU SIBJISIIOTCS
BHyTpHaopTa/JbHasA 0ajoHHAsA KOHTPITY/IbCAIUs
(BABK), BeHO-apTepraabHasi 9KCTPaKOPIIOpaabHas
MeMmbpanHass okcureHamuss (BA 9KMO), Impella
(Abiomed Inc, lenBep, Maccauycerc), TandemHeart
(CardiacAssist, Inc., ITutTcOypr, IleHcuIbBaHUS).
Kaskap1il U3 aTUX METOIOB MeeT CBOU IIPenMYyIiie-
cTBa 4 HejocraTku. Tak, Hanpumep, TandemHeart,
rMes1 JOCTAaTOYHO BBICOKYIO IIPOU3BOIUTEIHBHOCTD
HACOCA, OKA3bIBAET JIUIIIb OJHOKETYJOUYKOBYIO ITOJI-
JEP>KKY U TpeOyeT MOCTAaTOYHOTO OTIITA aTPHUOCETI-
TOCTOMMHU IIpU YCTaHOBKe YycTpolictBa. Impella
TaK:Ke HKMEeT XOPOLIyI0 IIPOM3BOIUTEBHOCTD,
OJTHAKO TIPW HEOOXOTUMOCTH ABYXJKEJYIOYKOBOHI
MOJIEP’KKU  TpeOyeTcss  MMIJIAHTAIAs  JIBYX
YCTPOMCTB, UTO CO3/1a€eT CYyIleCTBeHHbIE OrpaHnye-
HUs1 BBUJTY KpaiiHe BBICOKOU CTOMMOCTHU YCTPOMCTBA.

BABK Ha npoTsiskeHnH HeCKOJIbKUX JIECSITKOB
JIeT ObIyIa «30JI0ThIM cTaHapToM» MITK mpu kap-
JMOTEHHOM IIIOKe Ha (hOHE UIIIEMIUYECKOH 60Ie3HN
cep1ia, ONHAKO OlleHKa YPOBEHsI I0KA3aTeIbHOCTU
3(ppeKTUBHOCTH METOJa IPOIOJIBKAET CHUKATHCS
B HOBBIX PEIAKIMIX KIMHUYECKHX PeKOMeH A,

BA 3KMO noMuMO BBICOKOU TPOU3BOIU-
TeJIbHOCTH U IBYXOKeIYI0YKOU ITOIIepsKKU UMeeT
BO3MOKHOCTH 00€ecIedeHusI 9KCTPaKOPIIOpaIbHO-
ro razoobmeHa, HO Ipu BceM npu aroM OKMO —
camasl MHBa3uWBHasi Meronuka cpenu MIIK, uto
MOJKeT OBITh CBSI3aHO C OOJIBIIIEN YaCTOTOH
0CJIO}KHEHUH [7]. BMecTe c TeM, CTerieHb OpraHHO-
'O IIOBPEsKIeHNsI B YCJIOBUSIX TOT'O UM MHOTO BUIA
MIIK npu UKB BP saBjsiercssi Majion3yuyeHHON
TeMOU BBUJTy BbIPayKeHHOH «y30CTU» 9TOU Karero-
puu IaueHToB. B MoqaBJIsIIONIEM YuC/Ie CIy9aeB
npejicTaBjaeHHbIe paboThI 1o Teme YKB BP mipecite-
JIYIOT LleJIb — M3y4eHle KaueCTBA peBaCKYJIApU3a-
LU, ee BJIWSHUSA Ha OTJajleHHble UCcX0nbl. OTHAKO,
OJTKAUIITAI TTOC/Te0NIePAIINOHHBIN TTEPUOI, Tpe-
OyIOIMil THTEHCUBHOW TepaItvy, 3a4acTylo BbITa-
JlaeT 13 I10JIs1 3PEHUsI ucciiejoBaresieil.

[esb ncciefOBaHMUs — OIEHUTh OPTaHOIIPO-
TEeKTUBHBIE 3 (EKTHI BEHO-apTePUATbHOU 9KC-
TpaKopIopaabHON MeEMOpPaHHON OKCUTEHAINHN U
BHYTPHAOPTAJIBHON 6QITIOHHON KOHTPITY/IhCAIH
BO BpeMsl UYPECKO}KHOT0 KOPOHApHOTO BMeIa-
TeJIbCTBA BBICOKOTO PUCKA IIPU OCTPOM KOPOHAp-
HOM CHHJApOMe.

MarepuaJa 1 MeToabI

HabronaTeTbHOE PETPO-IIPOCIEKTUBHOE HCCIe-
JIoBaHWe MpoBesu B mepuon 2015-2019 rr. Ha 6a3e Ha-
Y4YHO-MCCJIE€0BATEeIbCKOI0 NUHCTATYTA KOMILJIEKCHBIX
po6JIeM cepIeTHO-COCYIUCThIX 3aboseBanmii I. Keme-
poBo. B nccienosanue BKIIOYAIN 51 MManueHTa, KOTo-
prle nogBepriiuck YKB BP npu OKC. Mccnenosanue
OBI7I0 OMOOPEHO JIOKAJIBHBIM 9THYECKUM KOMHUTETOM
Hay4Ho-uccaen0BareibCKOro NHCTATYTA KOMILIEKC-
HBIX IPO0OJIEM CEP/IEYHO-COCYAUCTHIX 3a00IeBaHIH.

tion. Impella also has good pump delivery rate, but
given the necessity of two-ventricular support, im-
plantation of two devices is required. The latter sig-
nificantly restricts its use due to the high cost of the
device. For several decades, mechanical circulatory
support by intra-aortic balloon pump (IABP) was
the standard of MCSD for cardiogenic shock in a
coronary heart disease; however, the effectiveness
of the method continues to decline in new versions
of clinical recommendations. In addition to high
productivity and two-ventricular support, VA ECMO
has the ability to provide extracorporeal gas ex-
change, but ECMO is the most invasive technique
among MCSD which may be associated with a
higher frequency of complications [7]. At the same
time, the degree of organ damage under the condi-
tions of a particular type of MCSD for PCl is a poorly
studied subject because this category of patients is
limited. In most cases, the papers presented in the
topic of HR PCI, pursue the goal of studying the
quality of revascularization and its effect on long-
term outcomes. However, the immediate postoper-
ative period requiring intensive care often falls out-
side the field of view of researchers. The aim of the
study was to evaluate the organoprotective effects
of VA ECMO and IABP during high-risk percuta-
neous coronary intervention for acute coronary
syndrome.

Materials and Methods

An observational retro-prospective study was con-
ducted during the period 2015-2019 on the premises of
the Research Institute for Complex Issues of Cardiovas-
cular Diseases of Kemerovo. The study included 51 pa-
tients who underwent HR PCI with ACS. The study was
approved by the local ethics committee of the Research
Institute for Complex Issues of Cardiovascular Diseases.

The inclusion criteria were a combination of two or
more of the following symptoms: ACS or myocardial in-
farction, severity of CAD according to Syntax Score >23,
LVEF<45%, contraindications for emergency coronary
bypass surgery. These criteria are consistent with HR PCI
criteria approved by the international clinical expert con-
sensus led by the Society for Cardiovascular Angiography
and Interventions (SCAI) in 2015 [2]. Hemodynamically
significant rhythm disturbances, systolic blood pressure
<90 mmHg, any acute organ dysfunction, or 2 and more
points by the SOFA organ dysfunction scale, clinical
death before the intervention were the exclusion criteria.

Patients required mechanical circulatory support
were divided into two groups: Group 1 (ECMO group) —
patients who had the support of VA ECMO during HR PCI
(n=29), and Group 2 (IABP group) — patients who were
supported by IABP during intervention (n=22).

According to the inclusion criteria, 51 patients were
selected, among which there were 33 men (64.7%) and 18
women (35.3%). The median age of the patients in the en-
tire population was 64.5 (57.5; 74). The ECMO group in-
cluded 29 patients, the IABP group — 22 patients. Ac-
cording to the main clinical and demographic
parameters, such as age, comorbid background, obesity,

severity and nature of CAD, myocardial contractility, the
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Tabsmna 1. KinuHudyeckas 1 feMorpacguyeckasi XapakTepUCTHKA TAIMEHTOB.
Table 1. Clinical and demographic characteristics of patients.

Parameters Values of parameters in groups P
ECMO, n=29 IABP, n=22

Age 64 (57;74) 66 (58,5; 78) 0.91
Male gender, % 68,9 59 0.46
Body mass index 31 (28; 36) 27.5(25; 32) 0.09
Diabetes 8 (27,5%) 5(22,7%) 0.58
A history of myocardial infarction 13 (44,8%) 14 (63,6%) 0.18
Stroke anamnesis 5(17,2%) 4 (18,1%) 0.97
A history of chronic obstructive pulmonary disease 4 (13,8%) 2 (9%) 0.54
A history of chronic renal failure 8 (27,5%) 6 (27,2%) 0.98
LVEE % 45 (31; 59) 38.5 (34; 50) 0.71
LVEF < 35% 4 (13,8%) 6 (27,2%) 0.23
EuroSCORE IT 2.81 (1,66; 4,62) 2.4 (0,79; 3,62) 0.65
LMCA stenosis > 50% 16 (55,1%) 11 (50%) 0.71
SYNTAX Score 28 (26; 35) 31.5(27; 32) 0.63

Note. For tab. 1 and 2. PCI — percutaneous coronary intervention; ECMO — extracorporeal membrane oxygenation; IABP —
intra-aortic balloon pump; LVEF — left ventricular ejection fraction; EuroSCORE — European system for cardiac operative risk
evaluation; LMCA — left main coronary artery; SYNTAX Score — Synergy between Percutaneous Coronary Intervention with
TAXUS and Cardiac Surgery. Significance of intergroup differences was recognized at P<0.05.

IIpumeuanwue. [yis1 TabJ1.1, 2: Parameters — mapamerpsl; values of ... in groups — 3Hadenwus ... B rpynmnax; ECMO — akcrpa-
KopropanbHas MeMOpaHHasi okcurenanusi; IABP — BHyTpuaopTaibHas 0a/1I0HHAs KOHTPITY/IbCAIlusl; age — Bo3pacT; male
gender — MyskcKoIi 11oJ1; body mass index — ungexc maccel Tes1a; diabetes — nquaber; a history of myocardial infarction — un-
¢apkT Mrokap/ia B aHaMHese; stroke anamnesis — HHCY/IBT B aHaMHe3e; a history of chronic obstructive pulmonary disease —
XpOHUYEeCKasi 00CTPYKTUBHAsI 00/1€3Hb JIErKUX B aHaMHe3e; a history of chronic renal failure — xponunueckas 60J/1e3Hb 1OYEK;
LVEF — ¢pakius narunanus jgeBoro skeiynouka; LVEF <35% — dpakius narunanus jgeBoro skesygouka <35%; EuroSCORE II —
eBpoIeiicKas IIKaJa OLleHKU PUCKa IIPU KapJAUOXUPyprudecKux BMeniareabcTBax; LMCA stenosis >50% — cTeHO3 cTBOJIA
JIeBOM KOpoHapHOU aprepun >50%; SYNTAX Score — Iikasa OLEeHKH TSIXKECTH OPaKeHHsI KOPOHApHOTO pycJia. Significance

of intergroup differences — gocTOBEpHOCTH MEKTPYIIIOBBIX pas3/IMYMil IpU3HaBaau pu p<0,05.

KpurepusamMu BKJIIOYEHUs B UCCJIEJOBAHUS OBLIO
coueTaHue JBYX U 00Jiee U3 HUKeTepeUNCIEHHBIX ITPU-
3HaKkoB: OKC niu nHgapKT MHOKapa, TAKeCTh ITopa-
sKeHUs1 KOpOHAapHBIX apTepuii mo Syntax Score >23, ®B
JIK <45%, npoTUBONIOKAa3aHUsI K 9KCTPEHHOU orepa-
I KOPOHAPHOT'O LIIYHTUPOBaHUs. ITU KPUTEPUH CO-
miacyorcs ¢ kpurepusamu YKB BP, yTBepsxkaeHHbIMU
MesKIyHAPOJHBIM KJIMHUYECKUM 9KCIIePTHBIM KOHCEH-
cycoM Bo In1aBe ¢ Society for Cardiovascular Angiography
and Interventions (SCAI) B 2015 rony [2]. Kpurepuu uc-
KJIIOYEHUA OBLIU CJeAylolue: TeMOZNHAMHYECKH
3HAaYMMble HapylLIeHUsI pUTMa, CUCTOJIMYECKOe apTepu-
aJbHOe JaBsieHue <90 MM PT. CT., Jilobast ocTpasi OpraH-
Hasg guchyHKLUsA, aubo jke Hanauyue >2 6AJJIOB TI0
mKajge opraHHoil gucyHkuum SOFA, KIMHUYECKas
CMEepTh [0 HavaJ/la UHTEPBEHIIUHU.

HccienyeMbIX IalMEeHTOB pasfiedyd Ha [JBe
rpynnel. I'pynna 1 (UKB+9KMO) — nanueHTsl, KOTO-
peiM Bo BpeMmA YUKB BP okasbiBa/ii MEXaHUYECKYIO O/ -
JIlep>KKy KpoBoobpaiienusi B Bujge BA 9KMO (n=29).
I'pynna 2 (UKB+BABK) — mainueHTBI, KOTOPBIM BO
BpeMA UKB BP okasbiBaiyu MexaHUYECKYIO IIO//IEPIKKY
KpoBooOparenus B Buae BABK (n=22).

CornacHO KpUTEpUsIM BKJIIOYEHU B UCCJIEOBaHUe
orobpasu 51 manyeHTa, u3 HUX 33 My>k4uH (64,7%) u 18
skeHIIUH (35,3%). MenuaHa Bo3pacTa MaueHToB Bcel
reHepaJibHOI COBOKYITHOCTH cOCTaBuUJIa 64,5 (57,5; 74). B
rpyniry YKB+9KMO Bomnu 29 mamueHToB, B IPyIITy
YKB+BABK — 22 nmariuenTa. [10 0CHOBHBIM KJIMHUKO-IE-
MorpaguyecKUM apamMeTpaM, TAKUM Kak BO3PacT, KO-
MOPOUIHEIN (DOH, O3KUPEHHE, TSIPKECTDh U XapaKTep I10-
paskeHHs KOPOHApHBIX apTepull, COKpaTUTeJbHasA
CIIOCOOHOCTH MUOKAP/IA, IPeICTaBJIeHHbIe TPYIITBI HE
HMMeJIM CTaTUCTAYeCKU 3HAYMMBIX pa3jndni (Tabur. 1).
Bce manuenThl ©MeJId MHOIOCOCyUcTOe Nopaskenue KA

presented groups did not have statistically significant dif-
ferences (table 1). All patients had a multivessel CAD with
an initial score of Syntax Score >23: stenosis of two or
more large epicardial arteries and/or their branches with
a diameter at least 2.5 mm and a degree of stenosis of at
least 70% and/or stenosis of the left main coronary artery
(LMCA) not less than 50%.

In the ECMO group, in 21 (72.4%) patients, cannu-
lation was performed through open surgical access in the
femoral artery and femoral vein, in the remaining 8 cases
(27.6%) — using the puncture method with the help of
endovascular stapling device Prostar XL (Abbott, USA).
In 28 cases (96.6%), arterial cannulation was performed
through the common femoral artery, and in one case
(3.4%) — through the right subclavian artery, due to se-
vere atherosclerosis of the ileofemoral arterial segment.
In all cases venous cannulation was performed through
the left common femoral vein. The cannulas were posi-
tioned under fluoroscopy so that the end of the venous
cannula was set at the level of the right atrium, and the
end of the arterial cannula was in the aortic bifurcation.
15-17 Fr cannulas were used for arterial cannulation,
21-23 Fr. — for venous cannulation. ECMO flow rate was
controlled for a perfusion index of 2.0-2.5 1/min/m?. An-
ticoagulation was supported by bolus administration of
unfractionated heparin to maintain a target activated
blood coagulation time of 200-250 seconds.

In the IABP group, a balloon device of 8 Fr 30 or 40
cm3 - depending on anthropometry and the balloon de-
vice manufacturer’ recommendations — was installed by
puncture using the Seldinger technique through the
common femoral artery. In all cases IABP synchroniza-
tion was performed automatically through the tensio-
metric port of the balloon device in the aorta in relation
to heart rate of 1:1. Anticoagulation was supported by
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C MICXOTHBIM Oa/IIoM 110 Syntax Score >23: CTEHO3BI ABYX
1 O60J1ee KPYIHBIX SNTMKAPANATbHBIX apTeprUi 1/ WJIA UX
BeTBell AuaMeTpoOM He MeHee 2,5 MM CO CTeIlleHbIO CTe-
HO3a He MeHee 70% U/UJIU CTEHO3 CTBOJIA JieBOH KA
(CtJIKA) e menee 50%.

B rpynnie YKB+9KMO y 21 (72,4%) nanueHTa Ka-
HIOJISIUIO BBINOJIHAJIYN Yepe3 OTKPBIThIN XUpypruue-
CKUH JOCTYII B 00J1acT! OeIpeHHON apTepru 1 bepeH-
HOM BeHbI, B OCTaJbHBIX 8 ciaydasax (27,6%) —
IYHKIIMOHHBIM CITOCOOOM C MCITOJIb30BaHNEM 9HI0BAC-
KYJIIPHOTO cIIMBalomiero ycrpoicrsa Prostar XL (Ab-
bott, CIIIA). B 28 cnyuasx (96,6%) aprepualibHYIO KaHIO-
JIANWIO BBIIOJIHAJIM 4Yepe3 OOIIyl0 OeIpeHHYIo
apTepuIo, ¥ B ONHOM ciydae (3,4%) dyepes Ipasylo IO -
KJIIOYMYHYIO apTepuio, BBUAY BBIPAa’KEHHOI'O arepo-
CKJIepo3a myieodeMopaJbHOIO apTepuaIbHOIO Ccer-
MeHTa. BeHO3HYI0 KaHIOJIAIMIO BO BCeX Ciydasix
BBINIOJTHAIN Yepe3 obIryio 6eapeHHyo BeHy. KaHomn
MO3UIIMOHUPOBAJIUA B YCJIOBUSAX PEHTT€HOCKOIINU TaK,
4yTOOBI KOHEI] BEHO3HOH KaHIOIN OBIT Ha YPOBHE IIpa-
BOTO IIpeJicepAns, a KOHell apTepuaJbHOU — Ha YPOBHE
6udypraruy aopTel. /s apTepruaJTbHON KaHIOJAINN
WCTIOJIb30BaIN KaHioau 15-17 Fr, mjis BeHO3HOUW —
21-23 Fr. O6bemHast ckopocth mepdysnu IKMO Bapb-
upoBasnack B mpepesnax 70-100% oT pacyeTHOU s
obOecrieyeHus nep@ysnoHHOrO UHAEKca — 2,0-2,5 Ji/
MWH/ M2, AHTUKOATYJISAIHAIO MTOIIEPsKUBATA OOJTIOCHBIM
BBeleHreM He(dPaKIMOHUPOBAHHOIO rellapuHa [JIf
nojAepsKaHus 1ieJ1IeBOr0 aKTUBUPOBAHHOIO BpeMeH!U
cBepThIBaHusA KpoBu 200-250 ceryH,.

B rpynnie YUKB+BABK 6assioHHOE yCcTpo#cTBO (8
Fr, 30 nsin 40 cM®), B 3aBUCHMOCTH OT aHTPOIIOMETPUH U
peKOMeHJanui IPOU3BOIUTEIISI OAIIOHHOTO YCTPO-
CTBa, YCTaHABJIUBAJIU IIYHKIIMOHHO 10 MeTonuKe CeJlb-
JUHTepa yepes o0IIyio 6epeHHyIo apTepuio. CHHXpO-
Husanusa BABK BoO Bcex ciaydasdx BBINOJHAJIA B
ABTOMAaTUYEeCKOM pesKUMe Yepe3 TeH3MOMeTpUUeCKUI
opT 6aJITIOHHOTO YCTPOHCTBA B A0PTE B COOTHOIIIEHUH
€ 4aCTOTOH cepAedyHbIX COKpaleHuii 1:1. AHTUKoaryJsi-
VIO TOJeP KUBAIN OOJIIOCHBIM BBeleHNeM Hedpa-
KIMOHUPOBAHHOIO reltapyuHa [jisl oA lep>KaHuA 1eJjie-
BOT'0 aKTUBMPOBAHHOT'O BpEMEHU CBePThIBAaHUS KPOBU
200-250 cexkyHz,

MOHUTOPUHT LIEHTPAJIbHOU TeMOJUHAMUKU OCY-
11IeCTBJIAIN ITyTeM IIPSIMOM TEH3UOMETPUU B JIy4eBOU ap-
TEePHUU U [IOCPEACTBOM KaTeTepU3alliy JIETOUHOU apTeprn
KareTepoM CBaH-TaHna. /[y cpaBHEHUsI OPraHONPOTEK-
TUBHBIX cBOMCTB MIIK B MHTpa- 1 I1oc/IeonepaioOHHOM
Tepuoje OlleHUBa/IA AUHAMUKY MHCTPYMEHTa/IbHbIX 1 J1a-
60OpaTOpHBIX MAPKEPOB OPTAaHHOT'O TOBPEKIECHNS: AJIEK-
TPOKapAUOrPaMMbl, 9XOKapAMOIPaMMBbl, COINEP)KaHUS
TporonnHa I, 06mieit u MB dpaxrim kpeatrHbOCHOKH-
Hasbl, kpearuHuHa, NGAL (neutrophil gelatinase-associ-
ated lipocalin — suriokamH, acCOMMOPOBAHHBIN C JKeJsa-
TUHA30d HEeUTpO(duUJIOB), caTrypauud BEHO3HOU KpPOBU
(SvO,). Kpome TOr0, OLIeHMBAJIN ITIOJTHOTY U KA4eCTBO pe-
BaCKY/IApU3aLUu 110 IIKasle Syntax. CrelleHb BbIpaYKEHHO-
CTHU OPTaHHOH IUC(YHKIINY OLIeHUBaIX 110 IKajaaM SOFA
(2 1 6outee 6asutoB), RIFLE (cramuu R, I, F). Takske orieHu-
BaJId 4acTOTy Pa3BUTUSA TaKuX ocsaoskHeHui MITK kak
0CTpOe HapyIIeHre MO3TOBOT0 KPOBOOOpAIIeHus, Hapy-
IIIeHVie KPOBOOOPAITEHNS B HIPKHIX KOHEYHOCTSX, TI0Yey-
Hasl ¥ [Tle4eHOYHas1 NUCHYHKINSA, FeMOJIN3, a TAK)Ke FeMop-
paruyeckye ocJIOKHeHUs. KimHuuecku 3HaYUMOH 1714
KpOBOTeYeHNs IPUHNIMAIACh cTeneHb 3a o mkaie BARC.

bolus administration of unfractionated heparin to main-
tain a blood coagulation time of 200-250 seconds.

Monitoring of central hemodynamics was carried
out by direct tensiometry in the radial artery and by
catheterization of the pulmonary artery with a Swan-
Ganz catheter. To compare the organoprotective proper-
ties of MCS in the intra- and postoperative period, the
dynamics of instrumental and laboratory markers of
organ damage were assessed: electrocardiography,
echocardiography, troponin I level, creatine phosphoki-
nase-MB, creatinine, neutrophil gelatinase-associated
lipocalin (NGAL), venous blood saturation (SvO,). In ad-
dition, the completeness and quality of revascularization
was evaluated according to the SYNTAX score. The sever-
ity of organ dysfunction was evaluated according to the
scales of SOFA (2 or more points), RIFLE (stages R, I, F).
The incidence of such complications of MCS as an acute
cerebrovascular accident, circulatory disorders in the
lower extremities, renal and hepatic dysfunction, hemol-
ysis, as well as hemorrhagic complications were also
evaluated. The grade 3a on the BARC scale was taken as
clinically significant for bleeding.

Statistical processing was performed using SPSS
software. To verify the nature of the distribution of the
trait, the Shapiro-Wilk test was used. Due to the fact that
more than 80% of the signs were not repaired by the law
of normal distribution, quantitative data were presented
by the median with an interquartile intervals (Me (25%;
75%)). Qualitative data were indicated as percentages
(%). For the intergroup comparison of quantitative data,
the Mann-Whitney test was used; for comparing quali-
tative data, the Pearson Chi-square was employed. Sig-
nificance of differences between groups was determined
at P<0.05.

Results and Discussion

Comparative characteristics of the key re-
search results are presented in table 2. The average
duration of the endovascular intervention in the
ECMO group was 100 (70; 150) minutes. The total
ECMO support time was 225 (180; 240) minutes.
There was arrhythmia of the type of ventricular fib-
rillation in the ECMO group in 1 case (3.4%), and
there was a short-term transient depression of the
ST segment by ECG in 7 (24.1%) cases that, in con-
dition of MCSD, was not accompanied with a sig-
nificant violation of hemodynamics. Depression of
the ST segment coincided with manipulations on
LMCA. However, regressed myocardial ischemia
was registered by ECG at the end of manipulations
on LMCA. In all cases the ECMO procedure was dis-
continued immediately after PCI. Hemodynamic
and cardiac rhythm stability without high doses of
inotropic support, mean arterial pressure> 65
mmHg, cardiac index> 2.2-2.5 I/min/m? during
flow rate of 0.8-1 1/min for 15-20 minutes were the
criteria for weaning from ECMO.

The average duration of the endovascular in-
tervention in the IABP group was 44 (28; 87) min-
utes. The total IABP time support was 538 (179;
1072) minutes. There were arrhythmias such as ven-

tricular fibrillation or ventricular tachycardia, which
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TaGsnna 2. CpaBHeHHe Pe3yJIETaTOB HCCJIeJOBAHUH.
Table 2. Comparative characteristics of the research results.

Parameters Values of parameters in groups P
ECMO, n=29 IABP, n=22

Duration of the endovascular intervention, min 100 (70;150) 44 (28; 87) 0.001
Duration MCS, min 225 (180; 240) 538 (179; 1072) 0.001
Life-risk arrhythmia during PCI 1 (3.4%) 2 (9%) 0.39
MCS stop in cath lab 29 (100%) 11 (50%) 0.001
SvO, during of the endovascular intervention 67 (61;74) 59 (51; 65) 0.04
High doses of inotropic support 2 (6.8%) 11 (50%) 0.001
LVEE % 46 (33; 60) 39 (30; 49) 0.69
Troponin I, ng/ml 0.18 (0.1; 2,3) 1.64 (0.92; 2.36) 0.045
Creatine phosphokinase-MB, ME/] 46 (18;137) 200 (33; 405) 0.04
Stages R, I, F by RIFLE score 2 (6.8%) 7 (31.8%) 0.021
Serum NGAL, ng/ml 139.4 (88.1; 166.7) 212.3 (102; 279) 0.027
Mechanical ventilation duration, hours 13.5 (2; 23) 48 (2; 96) 0.001
MOF (2 = SOFA score) 3(10.3%) 12 (54.5%) 0.001
SOFA score 3(1;4) 6(3;8) 0.02
Residual SYNTAX score 10 (2; 19) 18 (11; 24) 0.01
Bleeding, 3a BARC score 13 (44.8%) 4 (18.1%) 0.046
Hospital lethality 1 (3.4%) 5 (22.7%) 0.034

Note. MCS — mechanical circulatory support; SvO, — venous oxygen saturation; NGAL — neutrophil gelatinase-associated
lipocalin; MOF — multiple organ failure; NGAL — neutrophil gelatinase-associated lipocalin; SOFA — sequential organ failure
assessment score; BARC — bleeding academic research consortium score. Significance of intergroup differences was recognized
at P<0.05.

ITIpumeuanue. Duration of the endovascular intervention — Ipog0J/I>KUTEIEHOCTE OCHOBHOT'O 9HJOBACKYJISIPHOTO 9TaIla, MUHYT;
duration MCS — npogo/sKUTe/IbHOCTh MeXaHUYeCKOU OoAepsKKU KpoBooOpamenus; life-risk arrhythmia during PCI — sxus-
HeyTrposKalolye HapylIeH!si pUTMa BO BpeMsl YpeCKOKHOI'0 KOpOHAapHOro BMenareabctsa; MCS stop in cath lab — okonuanue
MeXaHHYeCKOU ITOIepKKU KPOBOOOpaIlleH!sI B peHTreHonepanuoHHol; SvO, during of the endovascular intervention — cary-
pauys BEHO3HOW KPOBY BO BpeMsi OCHOBHOTO 9HJOBACKY/IsIpHOTO aTana; high doses of inotropic support — BbICOKHE 103bI HHOT-
ponHo# noaepskky; troponin I, ng/ml — tpononus I, Hr/mut; creatine phosphokinase-MB, ME/l — kpearundocdoxkunasa-MB,
ME/q; Stages R, I, F by RIFLE score — craguu R, I, F no mxase RIFLE; serum NGAL, ng/ml — cbIBOPOTOYHBIH JIMTIOKAWH, aCCO-
LUHMPOBAHHBIN C JKeJIaTUHA301 HelTpoduioB, Hr/mir; mechanical ventilation duration, hours — nIpogoJ/KUTETELHOCTS MEXaHU-
YeCKOU BEHTUJIAINHY JerkuX, yackl; MOF (2 2 SOFA score) — moJimopranHast HeJJoCTaTOYHOCTD (2 = 6aJsiioB 1o 1ikaje SOFA);
SOFA score — 11KaJjia OLleHKU BbIPAXKEHHOCTH opranHoi qucdynkiuy; residual SYNTAX score — ocTarouHblii 6aJ1i1 IO 1IKaJjle
SYNTAX; bleeding, 3a BARC score — kpoBoTeueHue 3a craguu 1o mkasne BARC; hospital mortality — rocnurasbHas 1eTaaIbHOCTb.
Significance of intergroup differences — qocToBepHOCTH MEKIPYNIIOBBIX PA3JIMYUI IpHU3HaBaIu Ipu p<0,05.

CraTucTU4ecKyl0 00pabOTKy BBIMOJHUJIA C WC-
M0JIb30BAaHUEM MIPOTPAaMMHOTO obecniedeHusi IBM SPSS
Statistics. [ly11 IpoBepKHM XapakTepa pacnpeneseHUus
MpU3HAKA MCIOJMb30BaIN KpuTepuil [Ilanupo-yuska.
Beuny Toro, uto 60see 80% MpU3HAKOB He TIOYNHSAJIACH
3aKOHY HOPMAaJIbHOI'O paclipeie/ieH s KOJIM4eCTBEHHbIe

required immediate defibrillation, and was also ac-
companied with a violation of systemic hemody-
namics in 2 cases (9%) during the procedure. IABP
support continued in the intensive care unit in 11
(50%) patients; in other cases, support was discon-

OaHHbIE ITpeaCTaBuJIn MeﬂHaHOﬁ C UHTEPKBAapPTUJIbHBIM
nHrepBanoM (Me (25%; 75%)). KauecTBeHHbIE TaHHBIE
yKas3aau B BAje NPOneHToB (%). s MesKTpynInoBoro
CpaBHEHUSA KOJNYECTBEHHBIX NTaHHBIX HCIIO/JIb30BaJIN
KpuTepuii MaHHa—-YUTHH, /i1 CPAaBHEHUSI Ka4yeCTBEH-
HBIX JAHHBIX — XH-KBaapar [Ilupcona. CraTucTu4yecku
3HAYUMbIM cyuTa Iy 3HaueHnue p<0,05.

Pe3ynbrarhl U 00Cy:K/AI€HHE

CpaBHUTEJIBHYIO XapaKTEPUCTUKY KJII0UEBbIX
pe3yJIBTaToOB MCCIIeIOBAHNS TPEICTABUIIN B Ta0-
qaurie 2. CpeHsIA IJUTEeIbHOCTh OCHOBHOTO 9H/IO-
BacKyJIsApHOro arana B rpynme YKB+3KMO cocra-
Busa 100 (70; 150) munayT. Ob1Iee Bpemss IKMO
nogaepskku cocrasuiio 225 (180; 240) munyT. B
rpynnie  YKB+OKMO Bo BpeMmsa BBINOJHEHUA
OCHOBHOTI'O 9HJOBACKYJIIDHOTO JTamna B 1 cay4dae
(3,4%) oTMe4asn HapyIIIeH!sI pUTMA I10 TUITy (puod-
PULIALIAY $KeJTyJ0YKOB, a Takxe B 7 (24,1%) ciy-
4asgx OTMeYasi KpaTKOBPEMEHHYIO IIPEeXOIAIIyIO

tinued after PCI immediately in the cath lab. Hemo-
dynamic and cardiac rhythm stability without high
doses of inotropic support, mean arterial pressure
>65 mmHg, cardiac index >2.2-2.51/min/m? against
abackground of decrease in IABP support to 1:2 and
1:4 were criteria for weaning from IABP.

The need for inotropic support in ECMO
group was observed in 17 (58.6%) patients with a
duration of 12 (3; 17) hours, while in the IABP
group —in 12 (54.5%) with a duration of 22 (13; 39)
hours (P=0.001). High doses of inotropic support
(adrenaline >0.1 pg/kg/min, dobutamine >10 pg/
kg/min) were observed in 2 (6.8%) patients in the
ECMO group, and 11 patients in the IABP group
(50%) (P=0.001). Inotropic support in the PCI +
IABP group required a combination with vasopres-
sor support with norepinephrine in 2 (6.8%) cases.
There were no statistically significant differences
between the groups. When comparing LVEF the
next day after the intervention and the values were
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nenpeccuto cermentra ST mo 9KI, uro Ha ¢one
MIIK HE cOnpoBOXAAJIOCH 3HAYUMBIM HApyLICHU-
eM reMoiiHaMuKHU. /lenpeccus cermenTa ST coB-
nagaJia ¢ Manunynanuamu Ha CtJIKA, ogaako npu
IpeKpaleHnd MaHUOYIAIUNA Ha [OocjelHeM
HaCTynaJl perpecc UileMuy MUOKapAa I10 JTaHHBIM
IKI. Bo Bcex ciryvasx npouenypy IJKMO npekpa-
a1 HenocpeacTBeHHO nocyie YKB B peHTreHo-
nepaiuoHHOH. Kputepusmu oriydenus or 9GKMO
OBLIN: CTAOUILHOCTH TEMOTMHAMUKY U CEPIEYHO-
r'o0 pUTMa C UCIIOJb30BaHUEM WJIN €3 MCII0JTb30-
BaHUS TepaneBTUYECKUX 103 UHOTPOITHOU IO~
JIEPsKKY, CpeHee apTepuaabHOE TaBJaeHne >65 MM
PT. CT., CEpJIeYHbIN UHEKC >2,2-2,5 j1/MUuH/M? Ha
¢one o6beMHOI ckopocTy tepdyauu 0,8-1 1/ MuH
B TeyeHue 15-20 MUHYT.

CpenHssa AJINTEJIbHOCTh OCHOBHOTO 3Tara B
rpynne YKB+BABK cocraBuiia 44 (28; 87) MUHYTEL.
Oo61ree Bpems nommep:kku BABK cocTaBuiio 538
(179; 1072) muHyT. Bo BpeMsa npoueaypsl B 2 CJIy-
4Jaax (9%) oTMedasy HapylleHusA pUTMa 110 TUILy
pubpuNIAIAN KEJITYTOUKOB WU JKETYTOIKOBOHI
TaXUKapauH, YTO TPeOOBAJIO HEMEJIEHHOM 3JIeK-
TPOUMITYJIbCHOM Tepalluy, a TaKKe COIPOBOYKIA-
JIOCh HapylIeHUeM CUCTEMHOU reMOIMHAMUKH. Y
11 (50%) nmanmenToB nopaepskky BABK nipopo.i-
’KaJiu B OT/IeJIEHUW WHTEHCUBHOU Tepanuu, B
OCTaJIbHBIX CJy4asax IOANEpP)KKY IpeKpalatu
nocae YKB HemmocpeCTBEHHO B peHTreHoIepa-
nuoHHON. Kpurepusimu omiydeHusi or BABK
OBLIN: CTAOUILHOCTH TEMOTUHAMUKY U CEPIEYHO-
r'o0 pUTMa C UCIOJb30BAHUEM UJIN 6€3 MCII0JIb30-
BAaHMA MHUHHUMAJbHBIX TepaneBTUYECKUX [103
WHOTPOITHOM MOJIJIEPYKKY, CPeTHEE apTepraIbHOe
JllaBjieHre >65 MM PT. CT., CEp/IEYHBIH WHJIEKC
>2,2-2,5 n/MuH/M? Ha (pOHe YMEHbILIEHUs IO0[-
nepsxkku BABK o 1:2 u 1:4.

[ToTpeOGHOCTh B MHOTPOITHOM TOIIEpPs;KKE B
rpyrmie YKB+9KMO nabsronanu y 17 (58,6%) narm-
€HTOB C IPONOJIKUTEJILHOCTBIO 12 (3; 17) 4acos,
torpa Kak B rpynne YKB+BABK — vy 12 (54,5%) ¢
IIPOAOJIKUTEJILHOCTBIO 22 (13; 39) yacos (p=0,001).
BrIxop 13 TepaneBTUYECKOTO TUana3oHa HHOTPOM-
HOU mojjiepkku (ampeHanuH >0,1 MKr/Kr/MuH,
nmoOyTamuH >10 MKr/kr/muH) B rpymre YKB+OKMO
Habsogamu 'y 2 (6,8%) manweHToB, B TPYIIIIe
YKB+BABK — y 11 (50%) nmanuenTtos (p=0,001),
IIpPYeM MHOTPOIIHAs IONJEpsKKa B TIpylie
YKB+BABK B 2 (6,8%) cirydasix Tpe6oBaia KOMOU-
HaIlUM C Ba30IIPECCOPHOM MOIIEPKKOM HOpaipe-
HasnHoM. [Tpu cpaBrenun @B JIK Ha ciepyromue
CYTKMU II0CJIe BMeIlaTe/IbCTBa He OTMedaJsId CTaTh-
CTUYECKU 3HAUMMbIX OTJINIMI MeKTy MCCIIeTyeMbl-
MU I'pyIIIaMU: 3HAYEHUA COCTaBUIU 46 (33; 60) u
39% (30; 49) B rpynmax YKB+9KMO n UKB+BAEBK,
COOTBETCTBEHHO (p=0,69).

C mosuruii obecriedyeHus CTabuJIbLHOM reMo-
IUHAMUKU BO BpeMsA u nocae YKB, 9KMO mnoka-
3asa cebs kak gyummii Mmetox MITK. V3BecTHO,

46 (33; 60) and 39% (30; 49) in the ECMO and IABP
groups respectively (P=0,69).

From the standpoint of ensuring stable hemo-
dynamics during and after PCI, ECMO showed it-
self to be the best method of MCSD. It is known that
with the development of severe hemodynamic dis-
turbances up to cardiogenic shock during PCI, the
VA ECMO is a more effective MCS method [8]. The
frequency of life-risk arrhythmia during the main
stage of PCI was not statistically different between
the groups. Nevertheless, the development of such
arrhythmias in ECMO conditions was not accom-
panied by a deterioration in systemic hemodynam-
ics, while in IABP conditions, on the contrary, there
was a cardiac arrest and immediate electrical pulse
therapy aimed at restoring the effective heart
rhythm was required. Also, one of the key criteria
for excommunication from MCS was the presence
of a satisfactory cardiac index value in the range of
2.2-2.5 I/min/m? without high doses of inotropic
support. In conditions of IABP, the use of inotropic
support was statistically significantly more often
required, moreover, in maximum therapeutic
doses, or in combination with norepinephrine. At
the same time, weaning from [IABP occurred in
50% in the operating room; in other cases, MCS
prolongation was required, which indicates more
pronounced manifestations of heart failure syn-
drome in this group, despite statistically insignifi-
cant differences in LVEF after a day between the
study groups. This is also confirmed by the SvO,
data, which statistically significantly differed be-
tween the groups directly during PCI. In the ECMO
group, the median SvO, was higher, which indi-
cates the best oxygen delivery with this MCS
method. However, we did not observe statistically
significant differences in this indicator in the post-
operative period.

The level of troponin I the day after PCl in the
ECMO group was 0.18 (0.1; 2.3) ng/ml, in the IABP
group — 1.64 (0.92; 2.36) ng/ml (P=0.045). The level
of creatine phosphokinase-MB the next day after
PClin the ECMO group was 46 (18; 137) IU/], in the
IABP group — 200 (33; 405) IU/1 (P=0.04). Thus, sta-
tistically significant differences in the levels of these
markers of myocardial damage between the stud-
ied groups also indicate a high degree of transferred
myocardial ischemia during the procedure under
conditions of IABP.

Renal failure (RF) was observed in the ECMO
group in 2 (6.8%) patients, in the IABP group — in
7 (31.8%) patients (P=0.021). Moreover, stage R was
observed in 2 (6.8%) cases in the ECMO group and
in 5 (22.7%) cases in the IABP group (P=0.1); stage |
was observed in 0 (0%) cases in the ECMO group
and in 1 (4.5%) case in the IABP group (P=0.247);
Stage F was observed in 0 (0%) cases in the ECMO
group and in 1 (4.5%) case in the IABP group

(P=0.247). The NGAL level the day after PCI in the
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4TO TIPY PA3BUTHUH TAKEJIbIX TeMOJUHAMUYECKUX
HapylIeHUH BIJIOTh 10 KApAUOreHHOTO 1I0Ka BO
Bpems UKB 6osee appexTuBHBIM MeTogoM MITK
asJgercsa BA OJKMO [8]. YacroTa sku3HeyrposKalo-
IIUX HapylIeHWd puTMa BO BpeMs OCHOBHOTO
arana YKB craTucTr4ecKy He OTJINYajiach MEKIy
rpynmnamu. TeM He MeHee pa3BUTHE TAKUX ApUT-
Muil B ycjoBusax OKMO He compoBOKAAJNOCH
yXy[OLIeHueM CHCTEMHON reMOIMHAaMMKU, TOTIA
Kak B ycjioBuAX BABK, HanlpoTus, oTMevasny ocTa-
HOBKY KpOBOOOpAIleHns, 4YTO NOTpedoBaso
HeMeJlJIeHHOU 9JIeKTPOUMITYJIbCHON Tepanuu,
HaIlpaBJeHHOW Ha BOCCTaHOBJIeHUE 3D PEKTUB-
HOTO puTMa cepAna. Takske OTHUM U3 KJIHYEBBIX
KputepreB oTrydeHuss ot MIIK ObL10 Hamuune
YIOBJIETBOpUTEJIbHOTO 3HaYeHus CH (B mpepesiax
2,2-2,5 ji/mMuH/M?) 6€3 TIPEeBBINIIEHUS TEPATIEBTHU -
YeCKOTO0 JUana30Ha MHOTPOIIHBIX NTpenapaTos. B
yciaoBuax BABK crarucTrnyeckyu sHa4YMMO dalie
TpebdOoBaJIOCh UCIOJb30BaHNe WHOTPOITHBIX Ipe-
MaparoB, IpUYeM B MaKCUMAJIbHO TepamneBTHUYEe-
CKUX JT03aX, JTU00 B KOMOWHAITUY C HOpaApeHaI1-
HOM. Bmecre ¢ Tem omiydeHue oT BABK
npoucxonuso B 50% cjydaeB B OIlepaIliOHHOH, B
OCTaJTBbHBIX CIy4Yasix TpeboBasach MPOJTOHTALIHS
MIIK, 4yTo ykasbIBaeT Ha 0oJjiee BbIpa’KEHHbBIE
MPOSIBJIEHUSI CUHPOMA CEPJ/IEYHON HeJI0CTATOY-
HOCTH B 3TOH IpyIIle, HECMOTPS Ha CTaTUCTUYe-
CKU He3HauuMble owinuusa @B JIJK B uccaenye-
MBIX IpyHnIax CIycrss cyTku nocsae YKB. 9rto
MMOJITBEPYKAAETCA U NaHHBIMU Sv0,, KOTOpBbIE CTa-
TUCTUYECKU 3HAYUMO Pa3/JINYaJIUuCh MEKIy IPYII-
IIaMHU HelocpencTBeHHO Bo Bpems UK B BP. B rpyir-
e YKB+9KMO menmana SvO, OblLjia BBIIIIE, YTO
YKa3bIBAET Ha JIYYIIyIO JOCTABKY KMCJI0POAa IpHA
manHoMm Metoge MITK. Bmecre ¢ TeM, He HaOJ1I00a-
JU CTAaTUCTHUYECKN 3HAYUMBIX OTJIHUYUH 39TOTO
IO0KAa3areJisl B TOCJIeO0IepalliOHHOM IIepUO/Ie.

CopepsyxkaHue TpPOIIOHMHA | Ha caenyoiue
cytru nnocse YKB B rpynnie YKB+9KMO cocrasu-
Jo0 0,18 (0,1; 2,3) Hr/mu, B rpynne YKB+BABK —
1,64 (0,92; 2,36) ur/ma (p=0,045). ComepskaHue
K®K MB Ha caenyomue cyrku nocjie UKB B
rpynne YKB+9KMO cocrasuiio 46 (18; 137) EIl/ 1,
B rpynne YKB+BABK — 200 (33; 405) El/x
(p=0,04). Takum 06pa3oM, CTAaTUCTUIECKH 3HAYU-
Mbl€ pPa3JUUYUA CONEPsKAHUA ITUX MapKepOoB
MOBPEKICHUA MAOKApAa MeKAy UCC/IefyeMbIMU
TpyIIIaMU TaK)Ke YKa3bIBAIOT Ha OOJIBIIYIO CTe-
TeHb ITlepeHeCEeHHOU UIIeMUY MUOKapAa BO BpeMsi
npouenypsl B ycaoBusax BABK.

[Toueunas nucynkuusa (I[11) mo mkase
RIFLE ormeuanu B rpymnne YKB+9KMO y 2 (6,8%)
nanueHTos, B rpynie YKB+BABK y 7 (31,8%)
marnueHToB (p=0,021). TIpuyem craguio R HabIIO-
nanu B 2 (6,8%) ciyyasax B rpynne YKB+3KMO u B
5 (22,7%) cayuasx B rpynne YKB+BABK (p=0,1);
cranmio I Habmomanu B 0 (0%) cay4yasix B TpyIIne
YUKB+9KMO u B 1 (4,5%) caydyae B rpymnne

IABP group was 139.4 (88.1; 166.7) ng/ml, in the
IABP group — 212.3 (102; 279) (P=0.027). RE as-
sessed on the RIFLE scale, was observed more often
in the IABP group. When assessing the incidence of
RF separately for each stage, no significant differ-
ences were found. Serum NGAL confirms a lower
degree of kidney damage in the ECMO group. There
are some studies where the incidence of acute renal
failure during percutaneous revascularization of
LMCA and coronary artery bypass grafting in pa-
tients with existing chronic renal failure were com-
pared, and it was shown that RF developed less fre-
quently in PCI [9]. There is no information, which
MCSD-based methods were used for those inter-
ventions. It is known that the development of RF in
ACS significantly increases the risk of death [10].
The study of RF as a complication of IABP, preced-
ing the operation of coronary bypass surgery, does
not show a reliable connection between these phe-
nomena [11], but, in turn, does not show compar-
ative data with revascularization in the form of PCI,
in which IABP is used much more often. IABP is
known to improve renal blood flow [12], but the
correct anatomical comparability of the balloon
and aorta is extremely important since this mis-
match entails renal complications [13]. E Pap-
palardo et al. showed that with the development of
cardiogenic shock, IABP does not protect against
RE and with its development the risk of death sig-
nificantly increases [14]. Studies on the develop-
ment of RF with using ECMO show a high inci-
dence of this complication, but the fact that the
etiology of RF is associated with the primary dis-
ease and impaired oxygen delivery to the kidneys
rather than with the use of ECMO is always stipu-
lated. ECMO in this situation is just one of the in-
tensive care methods that supports global perfu-
sion and provides oxygen transport to all organs
[15]. Thus, the development of RF in ACS has been
investigated only in severe patients, while this issue
has not been studied in initially hemodynamically
stable patients. However, the results of this study
showed that with HR PCI, the use of IABP was most
commonly associated with the development of
renal dysfunction compared to ECMO.

MOF was observed in 3 (10.3%) cases in the
PCI + ECMO group and in 12 (54.5%) cases in the
IABP group (P=0.001). The median score in the
ECMO group was 3 (1; 4) points, while in the IABP
group it was 6 (3; 8) points (P=0.02) by SOFA score.
Thus, we observed not only a more frequent devel-
opment of MOF in the IABP group, but also a
greater degree of severity of MOE

The duration of the endovascular intervention
of PCI was higher in the group using ECMO. This
was due to the fact that, because of MCSD speci-
ficity and better hemodynamic stability, the opera-
tor had more opportunities for the most complete
revascularization that evidenced by significant dif-
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YKB+BABK (p=0,247); craguio F—B 0 (0%) cirydasax
B rpynme YKB+OKMO u B 1 (4,5%) caydae B rpymiie
YKB+BABK (p=0,247). Copepsxkanue NGAL na cJie-
gylomue cytky nocse YKB B rpynnie YKB+BABK
cocraBun 139,4 (88,1; 166,7) Hr/mJ, B rpymnne
YKB+BABK — 212,3 (102; 279) (p=0,027). Takum
o0pas3oM, MbI HaOJTIOHA/IM pasButre [1]] mo mkaste
RIFLE wame B rpynne YKB+BAGK. [Ipu onenke
4acToThl pa3BuTus [1]] oTaeq bpHO Mo KaXKI0H cTa-
JINY IOCTOBEPHBIX pa3JINYMi He BBISIBU/IN. 3HAUe-
HUS CollepsKaHusA cbIBOPOTOUHOTO NGAL nmoarsep-
SKJaeT MEHBIYIO CTelIeHb IIOBPE)KIeHNA [I04YEK B
rpynnie YKB+9KMO. M3BecTHBI UCCIeN0OBaHUsA,
KOI7la CpaBHUBAJ/IACh YaCTOTA PA3BUTHUSA OCTPOU
MOYEYHOU HEeJOCTAaTOYHOCTU TIPU YPECKOKHOU
peBackynapusanuu CtJIKA u onepanyy KOpoHap-
HOI'0 IIYHTUPOBAHUS Y NAIIMEHTOB C UMeIoIeNcs
XPOHUYECKON TTOYEeUYHOH HEI0CTATOYHOCTHIO, ITie
nokasaso, 4ro [1/1 B ycnosusax UKB pasBuBasace
pexe [9]. BMecTe ¢ TeM, He IIpeCTaBJIeHO, KaKue
MeTonbl MITK ncnosb30BaInCh MPU TaHHBIX BMe-
mratesbcTBax. OqHAaKO U3BECTHO, UYTO pa3Butue [1]]
npu OKC cy1iecTBeHHO IOBBIIIAET PUCK CMEPTHU
[10]. UccaenoBanue I1]] kak ocioxkHenusi BABK,
IIpeIIeCTBYIOIIero olnepanui KOpOHApHOIo MIyH-
TUPOBaHMsI, HE TIOKA3bIBAET JOCTOBEPHOU CBSI3U
MEKIY 9TUMU ABJIEHUAMMU [11], HO, B CBOIO 0Yepens,
1 He OTpaskaeT CPaBHUTEJIbHBIX TAHHBIX C PEBACKY-
Jasspusanueit B Busie YKB, npu kotopom BABK nipu-
MeHsIeTCs 3HaUYnTeJIbHO vaille. M13BecTHO, uTo BABK
yJIydIlIaeT IoYeYHbIi KPOBOTOK [12], oqHAKO KpaitHe
Ba)KHOU SIBJIAETCS TPABUJIbHASA aHATOMUYECKasi
COIIOCTaBUMOCTH OaJIJTOHA M aOPThI, TaK KaK 3TO
HECOOTBETCTBHE BJIEYET 3a COOOM [I0YEYHbIE OCJIOK-
Henwus [13]. E Pappalardo u coaBTopbI TOKa3aJiu, YTo
NpA PAa3BUTHU KapAuoreHHOro moka BABK He
3amuiiaet ot [1]], a mpu ee pa3BUTUM 3HAYUTETBHO
BO3pacTaeT pUCK JieTaJabHOro ucxoxa [14]. ccneno-
BaHUA N0 pasButuio [IJ[ mpu wuCHogb30BAHUU
IOKMO mnokaspIBalOT BBICOKYIO 4YacTOTy 3TOrO
OCJIO}KHEHMsI, HO BCETJla OTOBAapHUBAETCS TOT (DAKT,
uTo aTroJiorusi [1]] cBsizaHa ¢ MepBUYHBIM 3a00JIe-
BaHWeM U HapylleHneM JOCTaBKU KACJIOPOJa K 1104~
KaM, a He ¢ ucnosab3oBanueM JKMO. 11 9KMO B
9TOU CUTYalUU SBJISIETCS UMEHHO OJHUM U3 METO-
JIOB UHTEHCUBHOM Tepaniu, KOTOPbIU MOIEP KUBA-
eT 1obasbHy0 Iepy3nIo 1 00ecIieYnBaeT TPaHC-
IIOPT KHUCJOpoAa KO BceM opra”HaMm [15]. Takum
obpasowm, passurue [1]] mpu OKC siBJisieTcs u3yueH-
HOU TeMOU TOJIBKO y NallieHTOB B KPUTUYECKOM
COCTOSTHUY, TOIZIA KaK 9TOT BOIIPOC Y UCXOAHO I'eMO-
IMHAMUYECKA  CTAa0MJIbHBIX  MAIIeHTOB  He
naydasica. Peadynbrarbl TaHHOTO MCCJIENOBAaHUA
nokadany, yto npu YKB BP ncnonb3oBanne BABK
yariie aCCOLMUPYETCsI C pa3BUTHEM ITOUEYHOH IHC-
¢yHKIIMM TT0 cpaBHeHUIo ¢ IKMO.

IIOH, kak coobiTre Hab roma u B 3 (10,3%)
ciydasax B rpynie YKB+3KMO u B 12 (54,5%) coy-
4vanax B rpynne YKB+BABK (p=0,001). IIpu onenke

ferences in the residual SYNTAX score between the
studied groups. The residual SYNTAX score in the
ECMO group was 10 (2; 19) points while in the IABP
group it reached 18 (11; 24) points (P=0.01). Also,
the endo-endovascular surgeons themselves sub-
jectively noted the best comfort when performing
PCI in ECMO conditions.

Among all patients, we did not note any com-
plications except hemorrhagic. BARC bleeding at a
score of 3a or more was observed in 13 (44.8%) pa-
tients in the ECMO group and in 4 (18.1%) patients
in the IABP group (P=0.046). Despite the obviously
better hemodynamic effects and minimization of
organ damage with ECMO usage, there is a high fre-
quency of hemorrhagic complications in the group
of use of this type of MCS. This, in turn, can dis-
credit the technique, as the blood transfusion that
may be required in connection with these compli-
cations is a predictor of the MOF development. The
high frequency of bleeding, most likely, is associ-
ated with the greater invasiveness of this method,
as well as with the relatively small team experience,
as the rate of hemorrhagic complications de-
creased. The obtained data are consistent with
global experience, which also notes that more fre-
quent and routine use of ECMO reduces the poten-
tial number of complications [16].

To sum up, the hospital mortality, which was
significantly lower and was noted in 1 (3.4%) case
in the ECMO group compared with 5 (22.7%) cases
in the IABp group (P=0.035). A randomized con-
trolled trial of SHOCK 2 did not show a decrease in
mortality when using IABP in patients with cardio-
genic shock [17], while ECMO according to other
non-randomized trials was associated with im-
proved survival [16]. A limitation of these studies is
that initially hemodynamically stable patients were
not studied.

Conclusion

Comparing with IABP, veno-arterial ECMO
has a more pronounced organoprotective effect by
achieving better hemodynamic stability, which, in
turn, prevents hypoxia and subsequent develop-
ment of organ dysfunction, which is confirmed by
both clinical and laboratory markers. In addition,
under the conditions of veno-arterial ECMO, better
completeness and quality of revascularization is
ensured, and hospital mortality is also reduced.
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110 IIKaJsie opraHHoi aucdynknuu SOFA Mennana
6astoB B rpyme YKB+OKMO cocrasmia 3 (1; 4),
Torga Kak B rpynme YKB+BABK cocrasuia 6 (3; 8)
(p=0,02). TakuM 0Opa3oM HaAOIONATN HE TOJHKO
boutee yactoe pasputue [IOH B rpynme YKB+BAEBK,
HO 1 OOJIBIIYIO CTENEHb BhIpaskeHHOCTH [TOH.
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JIATe IbHOCTE OCHOBHOTI'O 9HA0BACKYJISIPHO-
ro arana YKB 6bL1a BBIIIIE B TPYIIIIE C KCIIOJIH30Ba-
HueM OKMO. 9To CBA3aHO C TeM, YTO B YCJIOBUAX
atoro Buga MIIK npu Jiyuiiieil reMogHaMUYeCKON
CTaOMJIBHOCTH OTIEPATOP UMeJT OOJIbIIIE BO3MOYK-
HOCTeH J/Is1 MAaKCUMaJIbHO ITOJTHOM peBacCKy/IsApuU-
3aly¥, YTO TMOATBEPsKIAeTCsI TOCTOBEPHBIMU
OTIMYUAMHA B ocTarouyHoM SYNTAX mesxny uccie-
nyeMbIMu rpynnamMu. Octatounbiii SYNTAX B rpym-
e YKB+9KMO cocrasuia 10 (2; 19) 6as0B, Torma
Kak B rpyme YKB+BABK cocraswmir 18 (11; 24) 6a-
J10B (p=0,01). PeHTTeHO3HI0BACKYIAPHBIE XUPYPrU
CYOBEKTHBHO OTMEYaJIy JIYYITUi KOMQOPT TIpHu
BoInosiHeHn YKB B ycsioBusax IKMO.

Kakux-1160 0CI0KHEHU, KpOMe reMoppa-
TUYECKUX, CPed BCEX MAllMEHTOB HE OTMEYaJIu.
KpoBoTteueHnue c orieHKko# 3a u 60J1€ee 1o IKaje
BARC nabuonanm y 13 (44,8%) marveHTOB B TpyII-
e YKB+3KMO uy 4 (18,1%) mauueHTosB B IpyIiie
YKB+BABK (p=0,046). HecMoTpss Ha O4€BHUIHO
Jydllie reMoguHaMu4eckue a((peKTbl U MUHU-
MM3AIAI0 OPTAHHOTO NOBPEKAEHUS TPU UCITOJIb-
3oBaHnM JKMO, NMEHHO TTpY IPUMEHEHUH 3TOTO
Buaa MITK Habr0mamm 60IBIITYIO YaCTOTY TeEMOp-
paruvyeckux ocJIOKHEHUH. JTO, B CBOIO O4Yepeb,
MOYKET NUCKPEeOUTHPOBATh METOAWKY, TaK KaK
reMoTpaHcqy3nun, KOTOPbIE MOTYT ITOTPEOOBATHCS
B CBSI3U C 9TUMU OCJIOKHEHHUSAMH, CAMHU 110 cede
ABJIAIOTCA IpeauKTOpoM pasButust [IOH. boJib-
I1as1 YaCTOTa KPOBOTEUEHUH, 110 BCEN BUTUMOCTH,
CcBsI3aHa C 00JIbIlIell MHBA3UBHOCTBLIO 9TOI'O METO-
ma MIIK, a Takske C OTHOCUTEJbHO HEOOJbIINM
ONBITOM KOMAaH/IbI, 10 Mepe HAKOILJIeHUsI KOTOPO-
ro 4YacToTa TeMOopparudecKux OCJIOKHEHUHU
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6. Psbos I'A. TUNIOKCHST KPUTHYECKUX COCTOSTHUU. M.: MeauiuHa,
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7. Kopneniok PA., Bepewjazun H.E., Illykesuu /I.JI., Ianiokoe B.H. Me-
XaHUYecKasl IIofiJiepsKKa KPOBOOOpAIleH!sl IPU YPECKOSKHOM KO-

yMeHbIIaaack. [lojiydeHHble JaHHbIE COIIACYIOT-
Cs1 ¢ O0IIEMHUPOBBIM OITBITOM, KOTOPBIN CBHE-
TEeJBLCTBYET, 4YTO OoJiee YacToe W pPYTUHHOE
ucnoJib3aoBanue JKMO cHU»KkaeT moTeHIIMaJIbHOe
YUCJIO OCJIOKHEHU! [16].

Pe3ynsrupyroIieii BBIIIIEONCAHHOTO SIBJISIET-
CSl TOCTIUTA/TbHAS JIETAJTBHOCTD, KOTOpast ObIIa
3HA4YMMO HUKe U oTMedasiach B 1 (3,4%) caydae B
rpynne YKB+3KMO 1o cpaBrenuio ¢ 5 (22,7%)
ciayvasamu B rpynne YKB+BABK (p=0,035). Pango-
MU3HUPOBAHHOE KOHTPOJIMPYEMOE UCCIeJ0OBaHNue
SHOCK 2 He mokasajo CHH)KeHUS JIeTaJbHOCTU
npu npuMeHeHuu BABK y manueHToB ¢ Kapauo-
FeHHbIM IIOKOM [17], Torma Kak NpUMeEHeHWe
9KMO 1o raHHBIM APYTrUX He paHAOMU3UPOBAH-
HBIX UCCJIEIOBAHUH aCCOITUUPOBAHO C YIyUIIIeH!-
eM BbDKHBaeMoCTH [16]. OrpaHuYeHUWEM 3THUX
HMCCJIeIOBAaHUM, OIIATH K€, AIBJISIETCS TO, YTO UCXO]I-
HO TeMOJMHAMHUYEeCKH CTa0UJIbHbIE HalleHThI He
00CJIeJ0BAJINCE.

3akJjaouenue

BA 9KMO 1o cpaBHeHuio ¢ BABK oka3biBaer
0osee  BBIpa)KEHHBI OPraHONPOTEKTUBHBIN
a3 eKT myTeM NOCTHUKEeHUs JIydlllell reMOoquHa-
MHY€eCKOUN CTabUIbHOCTH, UTO, B CBOIO O4epenb,
MpeaymnpeskaaeT pasBUTHE TUTMOKCUU U IIOCTe-
Iyioleil opranHoil gucyHkiuu. Kpome toro, B
ycaoBusax BA OKMO oOecneunBaeTcs Jiydiinee
KaueCTBO U IIOJIHOTA PeBACKYJISIPU3ALNY, a TAKKE
CHUSKAETCSI TOCIUTATbHAS JIETAJTbHOCT.

KoHdaukT mHTEpEecoB. ABTOPHI 3asIBJISIOT
00 OTCYTCTBUU KOH(JIUKTA UHTEPECOB.
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JuccepTanyiy Ha COMCKaHUE y4YEHOH CTEeNeHH JOKTOpa HayK 0e3 OIyOJHMKOBaHHsS OCHOBHBIX
Hay4YHBIX pe3yJIETaTOB B BeIYIIHX KypHaJIaX U H3JaHUAX, IepedyeHb KOTOPIX yTBep:kdeH Bricieii aTTe-
CTAallMOHHOI KOMHCCHEH, OyyT OTKJIOHEHBI B CBSI3H ¢ HapylieHHeM I1. 10 ITos1oxkeHus 0 OpsAAKe NpH-

CYy;KAE€HHUA YIEHBIX CTereHe.

ITepeuens skypHaioB BAK, nsnaBaembix B Poccuiickoii @efepanuu 1o criernuagsbHocTy 14.01.20 «AHe-
CTe3MOJIOTHUA U PEaHNMAaTOJIOTHA», B KOTOPBIX PEKOMEHyeTCs IMyOJIUKANKA OCHOBHBIX PE3Y/IBTaTOB JIHC-
cepranuii Ha COMCKaHNe YIeHOH CTeleH! JOKTOpa U KaHAUAaTa MeJUIINHCKUX HAYK:

*  AHecme3uonozusi U peanumMamonous;
*  Obwas peaHuUMamonozusl.

www.reanimatology.com

GENERAL REANIMATOLOGY, 2020, 16; 1



