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Llenb: paspaboTatb 1 anpobuposaTtb anropuTm NpesoTBpaLleHna peHoMeHa HEBOCCTAHOBNEHHOTO KOpoHapHoro KposoToka (PHKK) npu sHaoBacky-
NAPHOM NIe4eHUM NaLMeHTOB ¢ MHbAPKTOM MUOKapAa ¢ nogbemom cermeHTa ST (MMnST).

Matepuan n meToabl: BbINONHEHO MPOCMEKTUBHOE OLHOLIEHTPOBOE PaHAOMU3MPOBAHHOE UCCieA0BaHMe, BKYaolwee B ceba 100 naumeHToB ¢
anarHosom MMnST, nepeHEcLuMX CTEHTUPOBAHWE KOPOHAPHbIX apTepuit. B nepsyto rpynny BkAtoYeHo 50 naumeHTOB, NPOONepUPOBaHHbIX C NpUMe-
HeHvem anroputma npodunaktukm ®HKK, Bo BTOpYO rpynny BKAYeHO 50 nauueHToB, NepeHECILMX PYTUHHYIO TPAHCAIOMUHA/BHYIO BaNNoHHYIO
aHrMONNaCTUKY U CTEHTMPOBAHME KOPOHAPHbIX apTepuii. Ipynna pucka passutna PHKK onpeaenanack ¢ MCNonb3oBaHWEM NPOrHOCTUYECKOW MOAENN,
npegnoxeHHoit J.W. Wang v coasTopamu.

Pe3ynbratbl: 06e rpynnbl 66U CPaBHUMbI O AHAMHECTUYECKUM, KNIMHUKO-BMOXMMUYECKMM U UHCTPYMEHTA/IbHBIM AaHHbIM. [1py NOYTU paBHOM Ko-
NIMYecTBe NaLMeHTOB rpynbl BbICOKOTO pucka passutua PHKK B obeunx rpynnax (36% 8 nepsoit, 40% BO BTOPOA), AaHHOE OCNOMNKHEHME CTAaTUCTUYECKN
3HAYMMO pPeXKe Pa3BMBaANOCh NPU UCMOMb30BAHMM NPEANIOKEHHOMO anroputma nedenus (14% npotms 36%, p=0,01), Npu aTOM yBeNMYEHMEe Knacca
OCTPOW cepAeyHOM HeAOCTaTOYHOCTM CTaTUCTUHECKM 3HAUYMMO Yalle BCTpeyanoch Bo BTopoit rpynne (2% npotvs 16%, p=0,03).

3aK/l0ueHue: 1CNob30BaHNE NPEA/IOKEHHOTO aNropuTMa npesoTepatieHnsa PHKK nosbiwaeT speKTUBHOCTb 1eyeHma nauneHTos ¢ MUMnST.
KntoueBble cnoBa: uHgpapkm muokapda ¢ noovémom ceameHma ST, pe8acKynApuU3aYUA MUOKAPOd, YPECKOXHHOE KOPOHAPHOE 8Mewamenscmeo, ge-
HOMEH He80CCMAHOB/1EHHO20 KOPOHAPHO20 KPOBOMOKA.
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Objective: To develop and test an algorithm for no-reflow phenomenon (NRP) prevention during endovascular treatment of patients with ST-elevation
myocardial infarction (STEMI).

Methods: A prospective single-center randomized study included 100 patients diagnosed with STEMI who underwent coronary artery stenting. Group
1 included 50 patients who were operated using an algorithm for the NRP prevention, while Group 2 included 50 patients who underwent routine
transluminal balloon angioplasty and stenting of the coronary arteries. The NRP risk was assessed using the predictive model by Wang JW et al.
Results: Both groups were comparable in terms of anamnestic and clinical data, biochemical and instrumental examination results. High NRP risk was
determined in 36% of Group 1 patients and 40% of Group 2 patients. NRP developed significantly less often in Group 1 patients compared to Group 2
(14% vs. 36%, p=0.01). Worsening of Killip class of acute heart failure was found significantly less common in Group 1 patients compared to Group 2
(2% versus 16%, p=0.03).

Conclusion: The proposed algorithm for NRP prevention increased the effectiveness of treatment for STEMI.
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BBEAEHUE

®eHOMeH HEBOCCTaHOBNEHHOTO KOPOHAPHOMO KPOBOTOKA MU
deHomeH no-reflow —3To noctpenepdy3MoHHOE OCNOKHEHME, XapaK-
Tepu3ytoLLeeca OTCYTCTBMEM BOCCTAHOBNEHWA BEHEYHOTO KPOBOTOKA
Ha aNMKapAMaNbHOM, CyB3aNMKapaManbHOM U/MAY MUKPOCOCYANCTOM
YPOBHE B YCNOBUAX UCKAKOYEHUA AUCCEKLMWU CTEHKU apTepuu Uau
Tpombo3a [1]. OTcyTcTBME BOCCTAHOBAEHMA KPOBOTOKA U MOBPEXae-
HUe MWOKapAa, CBA3AHHOE C MMOEesbio KMBbIX BO BPEMSA MLLEMUM
KapAMOMMOLMTOB, Bbi3BaHHOE penepdysneir Nocne YpeckoHOro
KopoHapHoro BmeluaTenbcTsa (YKB) co cTeHTMpoBaHWEM MHdaPKT-3a-
BUCUMOWA apTepun (M3A), MOXKeT yBennumTb 30Hy MHbapKTa Ha 50%
W 4aCTUYHO OBBACHAET, MOYEeMy, HECMOTPA Ha ONTUMaJIbHble CTpaTe-
rMu penepdys3nm MMOKapAa, YpPoBeHb CMepTHOCTU aocTuraeT 10%, a
3260/1€BaEMOCTb XPOHUYECKOW CEPAEYHON HELOCTATOUHOCTbLIO NocC/e
MMRST cocTasnseT nout 25%, conpoBoXxAancb HebAaronpuATHbIM
nocneonepaLmMoHHbIM M AOATOCPOYHBIM KAMHUYECKMM MPOrHO30M
[2]. Ha TeKkywmit MOmeHT AoKa3aHHON 3PHEKTUBHOCTLIO B pamKax
npodunaktnkn GHKK obnagatot Tonbko BeeseHue 6okatopos llb/
Illa peuenTopoB TpomboumToB [3] M, B page cayyaes, maHyanbHas
acnupaumoHHan TpombakTomma. OfHako, 06a MeToAa NoTeHLMaNbHO
BNIEKYT 33 c06OI OMACcHOCTb AJ1A NaLMeHTa, a B pekoMmeHaaumsax Espo-
neickoro obLLecTsa KapAMOIoroB No BeAeHuto naumeHTos ¢ UMnST
ot 2017 r. KacaTenbHo penepdy3nMOHHOIO MOBPEXAEHUA B LLEIOM U
®HKK, B 4acTHOCTU, He BblAENEHO YETKMX FPYNM PUCKA, B KOTOPbIX UX
PE30HHO MPUMEHATb. TaKKe BaKHbIM (aKTOPOM ABAAETCA TO, YTO,
3avactyto, PHKK BepudumLmpyeTca Ha OCHOBAHWM OTCYTCTBUA paspe-
weHuna cermenTa ST yepes 60-90 MUHYT nocse penepdysuu, T.e. yKe
nocne OKOHYaHMA ONepaTUBHOMO BMELLATENbCTBA, BO BPeMA KOTOPOro
HY}KHO OblI0 NPefoTBPATUTL €ro PasBUTHE, NPY STOM He HaBpeauB
naumenTy [2].

HecmoTpsa Ha MHOrOYMCIEHHbIE PaHee BbINOIHEHHbIE UCCNea0-
BaHWA C NPUMEHEHMEM Pa3nYHbIX MeTogos npeaoTepalleHna PHKK,
BOMPOC €ro NPodGUaKTUKM OCTaETCA OTKPbITbIM [4]. [laHHble uccneno-
BaHWI, NOCBALLEHHBIX 3TOM Npobneme, BeCbMa NPOTUBOPEUMBDI, UTO,
BEPOATHO, TaK:Ke 06YC/I0B/IEHO HEOAHOPOAHOCTbIO BbIGOPOK A/1A1 ITUX
UCCNEeS0BaHMI U OTCYTCTBMEM BO3MOXKHOCTM BbINOIHUTbL UX Ha rpynne
BbICOKOrO puUCKa pa3suTua peHomeHa no-reflow [5].

LLENb UCCNEQOBAHMUA

Paspabotatb M anpobupoBaTb anropuTM npesoTBPALLEHUA
®HKK npu sHg0BackynapHOM neyeHun naumeHtos ¢ MMnST.

MATEPUAN U METOADbI

[aHHasa pabota npeacTaBnseT coboit NPOCNEKTUBHOE OAHO-
LIeHTPOBOE PaHAOMMU3NMPOBAHHOE KAMHUYECKoe uccnefoBaHue, npo-
BeAEHHOe Ha nauueHTax, NPOXOAMBLUMX JleYeHne C OCHOBHbIM Juna-
rHo3om MMnST B NepBoOi KAMHUKE (XMPYpPrM YCOBEPLIEHCTBOBAHUA
Bpayeit) um. M.A. KynpusaHoBa BoeHHO-MeAMLMHCKON aKagemmumn Um.
C.M. Knposa, noaxofaLimx nof, KpUtepun BKAOYEHUA B UCCef0Ba-
HUe M UCKNIOYEHUA U3 Hero. PaHaoMM3aUma NpoBOAMAAChL Cneayto-
WMMm 06pa3om: nocae MoCTyMAeHWs NaLMeHTa BCKPbIBAICA OAMH U3
100 3apaHee 3aroToB/IEHHbIX KOHBEPTOB, COAEPKaLLMX AUCT Bymaru
C YKa3aHMeMm K KaKoi rpynne OTHeCTM uccnegyemoro. Y nauueHTos
B NepBOVi rpynne nocse BbINONHEHUA AMarHocTMYeckoro atana YKB
paccunTbiBanCA pUck pa3sutua ®HKK u, eciv oH Bbla BbICOKMM, UM
NPOBOANNN PEHTFeHXMPYPruyecKoe neyeHne ¢ UCnoab3oBaHuem an-
ropuTMa, NPeACTaBAeHHOro Ha puc. 1.

Bo BTOpYIO rpynny BOWAW NaLyMeHTbl, KOTOPbIM BbIMONHAINCH
aHrMonNacT1Ka v cTeHTUpoBaHue U3A 6e3 npruMeHeHMs NpeaioxkKeH-
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INTRODUCTION

NRP is a post-reperfusion complication characterized by the
lack of restoration of coronary blood flow at the epicardial, sub-
epicardial, and/or microvascular level without arterial wall dissec-
tion or thrombosis [1]. Failure to restore blood flow and myocar-
dial damage associated with the death of cardiomyocytes during
ischemia caused by reperfusion after percutaneous coronary in-
tervention (PCl) with stenting of the infarct-related artery (IRA)
can increase the infarct area by 50% and partly explains why, de-
spite optimal strategies for myocardial reperfusion, the mortal-
ity rate reaches 10%, and the incidence of chronic heart failure
after STEMI is almost 25%, with an unfavorable postoperative and
long-term clinical prognosis [2]. Currently, only the administration
of platelet GP llb/llla inhibitors [3] and, in some cases, manual
thrombus aspiration has proven effectiveness in NRP prevention.
However, both methods potentially entail danger for the patient,
and the 2017 recommendations of the European Society of Car-
diology for managing patients with STEMI regarding reperfusion
injury in general and NRP, in particular, do not identify well-de-
fined risk groups in which they may be reasonably used. Another
critical factor is that NRP is often verified based on the lack of ST
resolution at 60-90 minutes after reperfusion, i.e., after the end
of the surgical intervention, during which it was necessary to pre-
vent NRP development without any harm to the patient [2].

Despite numerous previous studies using various methods
of NRP prevention, it remains an unresolved issue [4]. Relevant
data are contradictory, which is probably due to the heterogene-
ity of samples for these studies and the inability to perform them
in the NRP high-risk group [5].

PURPOSE OF THE STUDY

To develop and test an algorithm for NRP prevention during
endovascular treatment of patients presenting with STEMI.

METHODS

The study was a prospective single-center randomized clin-
ical trial conducted in patients undergoing treatment with the
primary diagnosis of STEMI in the P.A. Kupriyanov 1st Continuing
Medical Education Surgery Clinic of the S.M. Kirov Military Med-
ical Academy, meeting the inclusion and exclusion criteria. After
admission the patients were randomly divided into two groups:
Group 1 and 2 (group number was indicated on the card from
the closed envelope randomly selected for each patient). Fig. 1
presents an algorithm that was applied to Group 1 patients after
the PCI diagnostic stage with NRP risk assessment. If NRP risk was
found high, the patients underwent treatment according to the
algorithm below.

Group 2 included patients who underwent angioplasty and
IRA stenting without application of the proposed algorithm. The
primary endpoint assessed in the prospective part of the study
was the NRP development during the perioperative period. Pa-
tients’ data included a collection of complaints, medical and life
history, physical examination, clinical and biochemical blood
tests, electrocardiography (ECG), postoperative echocardiogra-
phy, and coronary angiography.

Inclusion criteria: the patient’s primary diagnosis “acute
coronary syndrome with ST-segment elevation”, primary PCl, and
successful IRA stenting.



beccoros EIO ¢ coasm. ITpodpuaakTika HeBOCCTaHOBAHHOTO KOPOHAPHOTO KPOBOTOKA

BECTHMK ABMILIEHHEBI
Tom 26 * No 3 * 2024

JloYKB Before PCI

Ha srame YKB  During PCI

[TocTyniieHue nanueHTa B peHTT€HONEePAUOHHY 0
Patient entering the cathlab

Brimonnenne kopoHaporpadun

Coronary angiography

Hiskwit prck pazsutis PHKK

Beicoxuii puck passutist HKK

Low risk of NRP

Onpezenenue rpymmnsl pucka
pazButust ®HKK B xone YKB

Determination of the NRP risk
group during PCI

Highrisk of NRP

BrimonHe e aHrHOIIaCTHKI
n cTeHTrpoBaHmst I3A

Angioplasty and IRA stenting

Horo anroputma. OCHOBHOM KOHEYHOW TOYKOM, OLLEHMBAEMOW B MpPO-
CMEKTUBHOW YacTn UccnepoBaHus, ABnaaca GakT passumslierocs PHKK
B NepuonepaLmoHHblii nepuog,. ObcneaoBaHe NaLMEHTOB BKKOYa-
N0 B cebs: cbop *Kanob, aHamHe3a 601e3HU U KU3HWU, OObEKTUBHbIN
OCMOTP, KAMHWUYECKMUI U BUOXMMMUYECKMIA aHaNN3bl KPOBU, INEKTPO-
Kapanorpaduio (IKI), axokapamorpadmio nocae onepaumm 1 KOPoHa-
porpaduto.

Kputepuu BKAKOYEHMA: NEPBUYHBIN AXArHO3 NaLMeHTa «OCTPbIi
KOPOHaPHbIM CMHAPOM C MOALEMOM cermeHTa ST», BbIMOAHANOCH
nepsuyHoe YKB; ycnewHoe cteHTMpoBaHue U3A.

KpuUTepum UcKNtoYeHun:

Ha/IM4Me NPOTUBOMNOKa3aHui K BeeaeHuto lIb/Illa 6nokato-
pos;

nocTynaeHne nauueHTa 6e3 Co3HaHWUsA, OTCYTCTBME 3HAUU-
moro nogbéma ST npu nocTynneHunu;

Bpemsa «bonb-6annoH» 6onee 12 yacos;

ocTpas cepaeyHan HegoctatoyHocTb no Killip IV ctenenn
0o YKB;

Baenenve pactBopa SnTahrOATHIA
180 MKT/KT BHYTpHBEHHO OOJIFOCHO,
3areM UH(]Y3UOHHO 1,5 MKI/KT/MUH

Eptifibatide 180 mcg/kg IV bolus, then
1.5 meg/kg/min IV infusion

Iocre MpoBe/ICHNS TIPOBOTHAKA TACTAIHHES
okxtro3uH ripH crenierrt TIMI Thrombus Grade >4
TIPOBE/ICHNE MaHyaJIbHOM TPOMOACTIMPAIIH

After placement of the catheter distal to the
occlusion, manual thrombus aspiration with TIMI
Thrombus Grade >4

ITpu TexHMYECKON BO3MOYKHOCTH — BEINOTHEHHE
TIPSIMOTO CTeHTHpOBaHws I3A

Direct IRA stenting if technically possible

Exclusion criteria:

Contraindications to the administration of GP llb/Illa
inhibitors.

Unconsciousness of the patient upon admission, no sig-
nificant ST elevation on admission.

“Pain-balloon” time more than 12 hours.

Killip class IV of acute heart failure before PCI.

Left bundle branch block on ECG before surgery.
Presence of an installed pacemaker.

Thrombolytic therapy at the prehospital stage.
Impossibility to collect anamnesis for any reason.

The NRP risk group was determined using a predictive mod-
el developed by Wang JW et al [6]:

- age 255 years = 5 points;

- pain-balloon time >4 hours = 2 points;

- plasma glucose concentration 212.0 mmol/l = 4 points;
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e Hannume IKI npusHakos 6/10Kagbl NEBOM HOMKM MyyKa

lvca po onepauuy;

®  Hanuyme yCTaHOBNIEHHOTO KapAMOCTUMYNATOPA;

*  TPOMBONUTUYECKasA TEPANUA Ha JOTOCMMUTabHOM 3Tane;

®  HEBO3MOXHOCTb afeKBaTHOTro cbopa aHamHe3a Mo Ka-

KUM-IMB0 NpUymHam.

lpynna pucka passutna ®HKK onpeaenanacb ¢ ncnonb3oBaHK-
eM NPOrHOCTUYecKoW Moaenu, paspabotaHHoii Wang JW et al [6]:

- Bo3pacT 255 net = 5 6annos;

- Bpems «60ob-6annoH» >4 yacos = 2 6anna;

- KOHLIEHTPaLMA [MIOKO3bl B NAa3me Kposwu 212,0 mmonb/n = 4

6anna;

- KOAIMYeCTBO HelTpoduaoB B Kposw 28,81x109/n = 8 6annos;

- Knacc ocTpoit cepaeyHoit HegoctatoyHocTm no Killip IV = 3 6an

na;

- cteneHb TIMI thrombus grade fo YKB 22 = 5 6annos;

- KonnaTepanbHbI KpoBoTOK A0 YKB no Rentrop <1 =2 6anna.

- Puck passutua @HKK cumntanca BbICOKMM npu cymme 6annos

paBHol 14,

®eHomeH no-reflow BepudmMLMpoBanca Ha OCHOBAaHUM MUHU-
MYM OAHOTO U3 CNeayHoLWmX KpUTepues:

- CTeneHb KOPOHAPHOTO KPOBOTOKa Mo LWwkane «Thrombolysis In

Myocardial Infarction» (TIMI) meHbLue 3;

- cTeneHb no wkane «Myocardial Blush Grade» (MBG) meHbLue 2;

- NpU ycnewHon penepdy3nn CHUXKeHWe aneBaLmm cermeHTa ST

- Ha JKT 6bIn0 meHee 70% cnycTa 60 MUHYT OT BpeMeHU peka

Hanusaumm apTepumn.

Ha porocnutanbHOM 3Tane Npu NocTaHOBKe NpeABapuTenbHOro
AmnarHo3a «OcTpblIli KOPOHAPHbIV CUHAPOM C NOABEMOM cermeHTa ST»
nauMeHTaM BBOAWACA pacTBOp renapuHa Hatpua 5000 ME BHyTpu-
BEHHO, NepopanbHO AaBanuck 300 Mr aLeTUACANNLMNOBOW KMCNOTbI
1, B page cnyyaes, 180 mr Tvkarpenopa uam 300-600 mr knonuaorpe-
N1a NPU HaIMYMM NPOTUBOMOKA3aHMIM K Ha3HaYeHWIO TUKarpenopa. Ha
stane YKB nocne BepuduKaLMM NOpaXKeHWA KOPOHAPHbBIX apTepuit
nauyeHTam AONONHUTENbHO BBOAM/ICA PACTBOP renapuHa HaTpusa B
no3upoeke 75-100 ME/Kr macchl Tena, ecav BeefeHue 610KaTopos
llb/Illa membBpaHbl TPOMBOLMTOB HE MPeayCMaTPUBANOCh NPOTOKO-
JIOM 1ccneaoBaHns, B 06paTHOM cnyyae renapuH BBOAWACA M3 pac-
yéta 50-75 ME/Kr. B ganbHeiillem MHTPAOMNEPaLMOHHO C NOMOLLbIO
aHanusatopa Hemotech onpegenannco 3Ha4yeHUA aKTMBMPOBAHHOTO
BPEMEHU CBEPTbIBAHUA KPOBM C Aa/IbHEWLIMM NOAAEPHKAHUEM [aH-
HOro nokasartens Ha yposHe 250-300 cekyHa,. Ecam Ha porocnutans-
HOM 3Tane He Oblia NPUMMEHeHa Harpy3oyHas [03a MHIMOUTOPOB
P2Y12 peuentopos TPOMBOLMTOB OHa AaBasiaCb MHTPAOMNEPALLMOHHO.
Mocne npoueaypbl cTeHTMpoBaHuA U3A, npu OTCYTCTBUM MPOTUBO-
NOKa3aHWii, Ha BPemA HaxOXAEHWUA B OTAENEHUW peaHMMaLLMu, Npo-
[oMKanacb aHTUKOArynAaHTHaA Tepanua B BMAe NOAKOXHOIO BBese-
HWA NPOPUNAKTUYECKON [O3MPOBKM PACTBOPA SHOKCANAPUHA HaTpUA
U3-3a OrpaHUYEHHON MOABMMKHOCTM MaLmeHToB. Bo BTOpoW rpynne,
B PamKax NPOPUAAKTUKM reMopparmyeckux OCNOMKHEHWI, aHTUKOa-
TYNAHTHAA Tepanua NPoAO/XKanach Yepes 5 4acos Noc/ie OKOHYaHWA
UHdy3um antTudubatmga.

B cnyvae Bepudmkaumm ®HKK Ha ocHoBaHWM aHruorpadmue-
CKMX JaHHbIX Y MALMEHTOB BTOPOM rpynmnbl MM BBOAWACA anTUdKOa-
TUA NO CXeMe B PaMKax KyrnuMpoBaHWUA OCNOKHEHMA.

MNpoBeseHWe UccnefoBaHUA 0A0BPEHO SIOKANIbHBIM STUYECKUM
KOMUTETOM BoeHHO-MmeanumHcKol akagemun um. C.M. Kuposa (npo-
Tokon Ne 255 ot 26.10.2021 r.)

Cbop u GopmupoBaHMe MCCAeLyeMblX AaHHbBIX BbINOAHAANCH
¢ nomolupto naketa Microsoft Excel for Windows 7, ctatucTudeckuii
aHanM3 1 nocTpoeHue rpaduKoB BbINOAHANNCH C NPUMEHEHMEM MPO-
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- blood neutrophils count 28.81x109/I = 8 points;

- Killip class IV of acute heart failure = 3 points;

- TIMI thrombus grade (TTG) before PCI >2 = 5 points;

- Rentrop grade <1 collateral circulation before PCl = 2

points.

- The NRP risk was considered high with a score of 14.

The NRP was verified based on at least one of the following
criteria:

- coronary blood flow (TIMI scale) <3;

- Myocardial Blush Grade (MBG) < 2;

- with successful reperfusion, ST resolution £70% 60 minutes

after recanalization.

At the prehospital stage, when acute coronary syndrome
with ST-segment elevation was preliminarily diagnosed, patients
received sodium heparin 5000 IU 1V, acetylsalicylic acid 300 mg,
and, in some cases, 180 mg of ticagrelor or 300-600 mg of clopi-
dogrel orally if ticagrelor was contraindicated. At the PCI stage,
after verification of coronary artery lesions, patients were addi-
tionally given sodium heparin 75-100 1U/kg or 50-75 IU/kg if ad-
ministration of GP Ilb/Illa inhibitors was provided for by the study
protocol. After that, activated clotting time was measured intra-
operatively using the Hemotech analyzer and further maintained
at 250-300 seconds. If a loading dose of P2Y12 platelet inhibitors
was not given at the prehospital stage, it was administered intra-
operatively. After the IRA stenting procedure, while in the inten-
sive care unit, due to the limited mobility of the patients, antico-
agulant therapy was continued by subcutaneous administration
of enoxaparin sodium prophylactic dosage, if not contraindicated.
In Group 2, as part of the prevention of hemorrhagic complica-
tions, anticoagulant therapy was continued for five hours after
the eptifibatide infusion was completed.

If NRP was verified angiographically in Group Il patients,
they were given eptifibatide as scheduled to relieve the compli-
cation.

The study was approved by the local ethics committee of
the S.M. Kirov Military Medical Academy (protocol No. 255 of Oc-
tober 26, 2021)

The collected data were entered and formatted using Micro-
soft Excel for Windows 7, statistical analysis was performed, and
the graphs were created using R software. Shapiro-Wilk test was
applied to determine the normality of distribution. As data devi-
ated from normal distribution, the analysis was carried out using
nonparametric methods. The results were presented as median
with interquartile range — Me [25q; 75q], and in the form of mean
values with standard deviation (M%SD), quality indicators were
presented as shares (%). Quantitative indicators were compared
using the Mann-Whitney test, while qualitative indicators — by
Chi-square test and the small samples used Fisher's exact test.
The difference between the study groups was considered statis-
tically significant at p<0.05. The effectiveness of the NRP preven-
tion method was also assessed using logistic regression analysis.

RESULTS

Among the anamnestic data, age, gender, smoking, history
of previous myocardial infarction, pre-infarction angina and dia-
betes mellitus, arterial hypertension (AH) degree at the time of
admission, time from the onset of the STEMI attack to myocardial
reperfusion, antiplatelet and anticoagulant therapy before hospi-
talization were considered. A comparative analysis of the listed
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rpammHoro obecneyeHus R. Mpu aHanM3e NapameTpUYecKmx gaHHbIX
npeasapuTensHo nposoawaca Tect Lannpo-Yuaka Ha HOpManbHOCTb
pacnpeseneHuns. Beuay OTCYTCTBMS HOPMAsbHOTO pacnpeneneHus,
aHaNM3 MPOBOAMACA HenapaMeTPUYECKUMMU MeTofamMU. 3Ha4yeHuA
6blNM NpeacTaBAeHbl B BUAE MeAMaHbl C MEXKBAPTWU/bHbIM pa3ma-
xom — Me [25q; 75q] 1 B BUAE CPeAHMX BEMYMH CO CTAHAAPTHbIM
OTKNOHeHMemM (M+SD), KayecTBeHHble NOKasaTenn — B BUAE LoneW
(%). KonnuecTBeHHble NoKasaTenu CpaBHUBAIUCL MO KpuUTepuio MaH-
Ha-YWUTHW, KauecTBEHHbIE — N0 KPUTEPUIO XM-KBAAPaT, a NPy ManbIx
KOMIMYeCcTBax — MO TOYHOMY KpuTeputo Puiwepa. PasHuua mexay
nccaesyembiMu rpynnamMn CYMTanach CTaTUCTUYECKM 3HAYMMOM Mpu
p<0,05. 3pdeKTMBHOCTL MeToAa NpenoTBpaLleHna passutua GHKK
TaK }Ke 6blNa OLEHEHa C MOMOLLbIO IOTUCTUYECKOTO PErpeccMOHHOro
aHanu3sa.

PE3Y/bTATDI

Cpean aHaMHECTMYECKMX AaHHbIX NMPOaHANM3MPOBaHbl Takue
baKTOpbl NAaLMEHTOB, KaK BO3PACT, MO/, KYPEHWE, Hanuue npesLue-
CTBYIOLLMX MHDAPKTOB MMOKAPAA, NPeabiHPAPKTHOW CTEHOKapAUK U
caxapHoro auabeTta B aHaMHE3E, CTeNeHb apTepPUasbHON TMNEPTOHUM
(AT) Ha MOMEHT NOCTynAeHWs, NepUos BPeMeHW, NPOLUeaLIniA oT
Hayana npuctyna UMnST go penepdysum mrokapaa, NpUMEM aHTMa-
TPEraHTHOM M aHTMKOAryNfsHTHOM Tepanuu Ao rocnutanusaumu. Mpu
CPaBHUTENIbHOM aHa/sM3e MePEeYUCNIEHHbIX [aHHbIX CTAaTUCTUYECKU
3HAUYMMBbIX PA3IMUMI MeXaY rpynnamm BbIABAEHO He bblno (Tabn. 1).

Tabauya 1 PacnpedeneHue nayueHMos 8 ucciedyemblx 2pynnax
no OGHHLIM QHaMHEe3a

data did not reveal statistically significant differences between
the groups (Table 1).

When comparing the distribution of biochemical tests re-
sults, inflammatory markers, ECG and postoperative echocar-
diography data, the main attention was paid to such indicators
as the WBC count, neutrophils, lymphocytes, mean platelet vol-
ume, plasma glucose, mean intraoperative blood clotting time,
left ventricular ejection fraction, local contractility of the left
ventricular walls in the IRA pool after revascularization, the peak
of the ST-segment before revascularization and the ST-segment
elevation before revascularization. There were no significant dif-
ferences in preoperative parameters and the mean blood clotting
time intraoperatively between the study groups. According to
postoperative echocardiography, in Group 2, hypo- and akinesia
were significantly more common while normal motion of the left
ventricular walls in the IRA pool was less common compared to
Group 1; the ejection fraction was insignificantly less in Group 2
patients than in Group 1. The results of the biochemical tests, in-
flammatory markers level, ECG and postoperative echocardiogra-
phy data are presented in Table 2.

When comparing groups by pool and type of IRA lesion,
there were also no statistically significant differences in the stud-
ied groups (Table 3).

Among the angiographic and perioperative parameters,
the cardiac dominance, the damaged segment of the IRA, the

Table 1 Distribution of patients in study groups according to anamnesis

AHanusupyembliit GpakTop IGr:L"p": Ié:z\:l:nza B
Analyzed factor h=50 =50
Bospacr, net 61.0 [56.0; 68.0] 63.0 [57.0; 69.0] >0.05
Age, years
My»<cKoii non 36 (72%) 37 (74%) >0.05*
Male
Bpems «601b-6an110H», Yachl 5.042.7 5.243.1 50.05
"Pain-balloon" time, hours T T ’
Kypetine 18 (36%) 25 (50%) >0.05*
Smoking
MM B aHamHese o o x5k
History of M| 4 (8%) 6 (12%) >0.05
CaxapHbliii anabet o o %
Diabetes mellitus 8 (16%) 6 (12%) >0.05
rlpe,f:l,blHd)a.pKTHaH. CTeHoKapAaus 17 (34%) 20 (40%) 50.05*
Pre-infarction angina
Mpuém aHTarperaHTHOM MOHOTEPaNUn o o *
History of antiplatelet monotherapy 28R B ) >0.05
Mprém ABOMHOM aHTMArperaHTHOM Tepanuu o 0 -
History of dual antiplatelet therapy 4 (8%) 3 (6%) >0.05
[Mp1ém aHTUKOarynsaHTOB o o e
History of anticoagulant therapy i 7(E) >0.05
Het, No 23 (46%) 26 (52%)
Al Ha momeHT
nocTynnexmsa | cTeneHb, 1% degree 13 (26%) 11 (22%)
AH at the time of Il cTeneHb, 2" degree 10 (20%) 8 (16%) >0.05%**
admission
Il cteneHs, 3™ degree 4 (8%) 5 (10%)

NpumeyaHwe: p — CTaTUCTUYECKas 3HAUYMMOCTb Pa3NNUMIA NOKasaTenein mexay rpynnamu (no kputepuio MaHHa-YuTHu); * — no kputepuio Xu-keagpart; ** — no TouHomy

KpuTeputo duwepa; *** — no Kputeputo Xu-kBaapar 419 NPOU3BO/bHbIX TabuL)

Note: p — statistical significance of differences in indicators between groups (according to the Mann-Whitney test); * — according to the Chi-square test; ** — according to

Fisher’s exact test; *** — based on the Chi-square test for arbitrary tables)
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Mpu cpaBHeHWUM pacnpeneneHns BUOXMMUYECKUX NOKasaTenei
KPOBM, MapKEpoB BocnaneHus, AaHHbix K 1 nocneonepaLoHHbIX
3XOKapamorpaduit B uccnesyemont BbIoopKe NaLMEHTOB yAENEHO OC-
HOBHOE BHUMaHWMe TaKMM MOKa3aTenam, Kak KOJIMYeCTBO NeVKOLIMTOB,
HeWTPOPMNO0B, IMMPOLUTOB, CPeLHNI 06bEM TPOMOOLMTOB, I/1H0K03a
NAa3Mbl KPOBM, CpefHee BpeMA CBEPTbIBAHUA KPOBU MHTpaonepaLy-
OHHO, GpaKLMA BbIOPOCA, /IOKA/IbHAA COKPATUMOCTb CTEHOK /1€BOrO
enynouka B bacceiiHe U3A nocne peBackynsapu3aLLm, MUK CErmeH-
Ta ST [0 peBacKyNapM3aLMM U CyMMapHbIi nogbém cermenTa ST Ao
peBackynapu3aumm. CTaTUCTUYECKM 3HAUYUMbIX PasUUA  Mexay
npefonepauyoHHbIMU NOKa3aTeNsMu U CPesHUM BpeMeHeM CBEPTbI-
BaeMOCTH KPOBM MHTPAoMNepaLMoHHO B UCCeAyeMbIX rpynnax BbiAB-
NeHo He 6b11o. Mo AaHHBIM NOCNEeoNepPaLMOHHbIX SXOKapAMOrpamm
B KOHTPO/IbHOW Tpynmne CTaTUCTUYECKM 3HAYMMO Yallle BCTPeyanuchb
TUMO- U aKUHE3UM U PeXke — HOPMOKMHE3NM CTEHOK JIEBOTO MKenya0u-
Ka B bacceliHe M3A, pa3HuLa Bo dpaKuumm BbIbpoca Mexay rpynnamm
pa3nnMyanach Ha ypoBHe TEHAEHLMU K €€ YMEHbLUEHUIO B KOHTPOb-
HOW rpynne.

CBOAHblE pe3ynbTaTbl aHaNM3a BUMOXMMMYECKMX MOKasaTenew,
MapKEPOB BOCManeHus, aaHHbix IKI 1 nocneonepaLMoHHbIX IXOKap-
avorpaduii npeacTassieHbl B Tabn. 2.

Mpw cpaBHEHMM rpynn no 6acceiiHam v TUNy nopaskeHus M3A B
uccnesyembix rpynmnax Takxe He 6bl10 CTaTUCTUYECKM 3HAUYUMbIX Pas-
myuni (tabn. 3).

Cpeau aHrnorpadmyeckmx 1 neprmonepaLyoHHbIX NapaMeTpoB
TaK*Ke OLLEHMBaIUCh TUM KPOBOCHAOXEHNA MUOKapAa, OTAE/ MopakKe-

Tabnuya 2 CpasHeHue bUOXUMUYECKUX NoKazamesel Kposu,

Mapképos socnaneHus, 0aHHbIx IKI U NOCAeoNEePayUOHHbIX IXOKaPAUOPAMM

KOHUEHTpaLms roKo3bl KPOBM B MAa3me, MMO/b/ N
Blood glucose concentration in plasma, mmol/I

Konuuectso neikountos, x10°/n
WBC count, x10%/I

Konuuecrso HelTpodunos, x10°/n
Neutrophil count, x10%/I
Konnuectso numooumtos, x10°/n
Lymphocyte count, x10°/I
CpegHuii 06bem TpomboLmMTOB, N
Mean platelet volume, fl

Muk cermeHTa ST, MM
ST-segment peak, mm

CpefHee aKTMBMPOBAHHOE BPEMA CBEPTbIBAHMA
MHTpPaonepaunoHHo, CeK
Mean activated clotting time intraoperatively, sec

®pakums Bbibpoca no CUmNcoHy, %
Simpson ejection fraction, %
HopmoKkunHes

JloKanbHaA COKPATUMOCTb CTEHOK Normal motion

IeBOro *Kenyao4ka B bacceHe N3A MnoknHes

Local contractility of the left Hypokinesia

ventricular walls in the IRA pool AKUHEs
Akinesia

CymMmMapHbI/ NogbEM cermeHTa ST, Mm
Sum of the ST-segment elevation, mm

MpumeyaHue: p — CTaTUCTUYECKAnA 3HAUYMMOCTb PA3NMUKA NOKa3aTenei Mexay rpynnamu (no Kputeputo MaHHa-YuUTHU; * — no Kputepuio Xu-KBagpat 418 NPOM3BO/bHbIX

Tabnuu)

frequency of multivessel lesions, the preprocedural IRA diame-
ter in the affected area, the lesion length and the balloon expo-
sure length during PCI, the number of predilatations before stent
implantation, the TTG, the IRA branching pattern were also as-
sessed. The two groups differed significantly only in the number
of IRA predilatations, which is understandable, given the differ-
ence in surgical tactics. Detailed data are presented in Table 4.

The study groups also did not significantly differ in the num-
ber of patients with NRP high risk. In Group 1, the number of
patients with NRP high risk was 36% (n=18), in Group 2 — 40%
(n=20), p=0.93. Moreover, the number of patients with devel-
oped NRP was significantly higher in Group 2, p=0.01 (Fig. 2).

Among 18 patients with a high NRP risk in Group1l, all re-
ceived GP lIb/llla inhibitors, in 13 cases thrombus aspiration was
done, in 3 cases balloon angioplasty was performed before stent-
ing.

The number and nature of perioperative complications in the
study groups were also assessed. They were compared in terms of
the incidence of bleeding, coronary artery perforation, dissection
of stented arteries, and worsening of Killip class of acute heart fail-
ure (Table 5). It should be clarified that in all cases bleeding was not
life-threatening, including patients receiving GP Illb/llla inhibitors.
There was also one case of Type Il perforation according to the Ellis
classification with a catheter at the distal segment of the IRA in a
low NRP risk patient of Group 1 (i.e., GP lIb/Illa inhibitors were not

Table 2 Comparison of blood biochemical tests, inflammatory
markers, ECG data and postoperative echocardiograms

| rpynna Il rpynna
Group 1 Group 2 p
n=50 n=50
8.83[7.6;10.3] 7.73[6.9;9.1] >0.05
9.52+2.43 9.83+2.54 >0.05
7.49+2.22 7.11+2.56 >0.05
1.74+0.61 1.72+0.61 >0.05
9.5 [8.6; 10.4] 9.3 [8.1; 10.2] >0.05
0.35 [0,20; 0.47] 0,3 [0.18; 0.39] >0.05
292424 27717 >0.05
4916 42+4 >0.05
7 (14%) 3 (6%)
34 (68%) 26 (52%) =0.01*
9 (18%) 21 (42%)
1.2610.74 1.04£0.79 >0.05

Note: p — statistical significance of the difference in indicators between groups (using the Mann-Whitney test; * — using the Chi-square test for arbitrary tables)
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Tabnuya 3 PacnpedeneHue no bacceliHam u muny nopaxceHus M3A
8 uccnedyembix epynnax

BacceiiH u Tun
nopaxkeHua U3A
IRA pool and type of lesion

n
OKKANto3MA 12
o Occlusion
=
CyboKKkno3uMA 7
% Subocclusion
= Kputnyeckuii cteHos 3
Critical stenosis
OKKAto3UA 10
Occlusion
x
(@}
Cyb0oKKt03UA 6
< Subocclusion
(@]
Kputnueckuin cteHos 1
Critical stenosis
OKKANto3UA 6
< Occlusion
o
= Cy60KKN03MA 3
g Subocclusion
[ o
Kputnueckuii cteHos )

Critical stenosis

Table 3 Distribution by pools and type of IRA lesion in the study groups

| rpynna Il rpynna
Group 1 Group 2
n=50 n=50 P

% n %
24 15 30
14 6 12 >0.05
6 2 4
20 7 14
12 6 12 >0.05
2 2 4
12 7 14
6 5 10 >0.05
4 0 0

Mpumeyanus: p — CTaTUCTMYECKas 3HAYMMOCTb Pa3aIMYMiA MoKasaTenei (No KpuTepuio XM-KBaZpaT AAs NPousBobHbIX Tabauu); MHA — nepeaHas HUCXOAALLAA apTepus,

OA - ornbatoLas aptepus, MKA — npaBas KOpoHapHas apTepus

Notes: p — statistical significance of differences in indicators (according to the Chi-square test for arbitrary tables); LAD — left anterior descending artery, Cx — circumflex

artery, RCA — right coronary artery

HWA N3A, 4acToTa MHOTOCOCYANCTOrO NOPAXKEHWA, UCXOAHbIN AMaMeTp
M3A B 30HE NOPAXKEHMA, MPOTAKEHHOCTb MOPAXKEHMA U BO3AENCTBUSA
6annoHom npu YKB, KonmuecTBO NpeaunaTaLmii nepes UMNAaHTaLm-
ell cteHTa, cteneHb TTG (TIMI thrombus grade), Tun ctpoeHus U3A.
lpynnbl CTaTUCTUYECKM OT/IMYAANCH TONbKO MO KONMYECTBY Npeauna-
Tauuit M3A, 4To IOrMYHO, YYMTbIBAA PA3HULY B XMPYPrUUYECKoM TaKTh-
Ke. MoapobHble faHHble NpeacTaBneHbl B Tab. 4.

Vccnepyemble rpynnbl Tak:Ke CTAaTUCTUYECKU He OT/IMYAIUCh MO
KONMYEeCTBY MaLMeHTOB C BbICOKMM puckom pa3sutua PHKK. B nep-
BOM rpynne KOJMYECTBO MaLMEHTOB C BbICOKUM PUCKOM COCTaBWJIO
36% (n=18), Bo BTOpPOI — 40% (n=20), p =0,93. MpWM 3TOM KOMYECTBO
60nbHbIX ¢ passuBLLMMc PHKK 6b110 3HaUMTENBHO Bbille BO BTOPOiA
rpynne, p=0,01 (puc. 2).

Cpeay 18 naumeHToB € BbICOKMM puckom passuTusa PHKK B nep-
BOIA rpynne scem 6bian BeeaeHbl 610KaTopbl l1b/Illa peuentopos, 8 13

He 6bino ®PHKK without NRP

50
45
40
35
30
25
20

43 (86%)

1s 32 (64%)

10
7 (14%)

| rpynna Group 1

used in this case). The damaged vessel was occluded with a balloon
catheter proximal to the perforation zone under nominal pressure
for 5 minutes; during control angiography, no extravasation of the
contrast agent was observed. There was also a single case of coro-
nary artery dissection during balloon angioplasty of a calcified ath-
erosclerotic plaque in a Group 2 patient. The dissection area was
promptly covered with a stent.

Worsening of Killip class of acute heart failure after revas-
cularization was significantly more common in Group 2 than in
Group 1. In Group 1, it occurred in only one patient with high NRP
risk 10 minutes after implantation of the stent in the IRA. Despite
following the proposed treatment algorithm, control angiography
after PCl revealed TIMI grade |, without signs of thrombosis and
vessel dissection; on the ECG, the ST-segment did not return to

6611 PHKK with NRP

Puc. 2 PacnpedesnieHue nayueHmos ¢ pa3eus-
wumca ®HKK 8 uccnedyemoix epynnax

Fig. 2 Distribution of patients with NRP in the
study groups

18 (36%)

Il rpynna Group 2
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Tabnuya 4 CpasHeHue aHeuo2pagpu4ecKux u nepuonepayuoHHbIX
nokasamenel

PaccbinHoi Tmn U3A
Distributive type of IRA

MHorococyamucToe nopaxeHune
Multivessel lesions

MpoTAXEHHOCTb NopaxeHua N3A, mm
IRA lesion length, mm

WHTaKTHbIM guameTtp U3A, mm
Preprocedural IRA diameter, mm

MpOTAKEHHOCTb BO3AENCTBUA 6aNNOHOM, MM
Balloon exposure length, mm

KonunuecTtBo npegunatauuii
Number of predilatations

MpoKcMManbHbI

Proximal
Otaen nopaxenus U3A CpenHuii
Damaged segment of IRA Middle
[ucTanbHbi
Distal
CreneHb TTG 0-3
TTG grade 4.5
Mpasbli
Right
Tun KpoBOCHAGKeHMUs ﬂegebu‘/‘l

MWUOKapaa Left

Cardiac dominance C6aNaHCMPOBaHHbIiA

Codominance

Table 4 Comparison of angiographic and perioperative parameters

Il rpynna
Group 2 p
n=50
23 (46%) 25 (50%) >0.05*
18 (36%) 16 (32%) >0.05*
15.7+6.8 18.4+9.2 >0.05
3.3[1.8; 4.2] 3.6 [2.1; 4.3] >0.05
20.445.7 25.7+5.8 >0.05
0.1+0.2 1.440.51 =0.001
38 (76%) 33 (66%)
10 (20%) 14 (28%) >0.05**
2 (4%) 3 (6%)
13 (26%) 12 (24%)
>0.05*
37 (74%) 38 (76%)
42 (84%) 40 (80%)
1(2%) 3 (6%) >0.05**
5 (10%) 4 (8%)

MpumeyaHue: p — CTaTUCTUYECKaA 3HAYMMOCTb Pa3NMUMIA NOKasaTenel Mexay rpynnamu (no kputepuo MaHHa-YutHu; * — no kputepuio Xu-ksagpar; ** — no kputepuio

XU-KBaApaT 415 NPOU3BONbHBIX TABAULL)

Note: p — statistical significance of differences in indicators between groups (using the Mann-Whitney test; * — using the Chi-square test; ** — using the Chi-square test for

arbitrary tables)

CNyYasx BblNosHeHa Tpombacnupaums, B 3 — BbiNosHeHa 6annoHHas
aHrMONNaCcTMKa nepes, CTeHTMPOBAHUEM.

TaKKe OLEHMBANUCL KONMYECTBO M XapaKTep nepuonepawy-
OHHbIX OC/IOXKHEHWI B UCCaeayemblx rpynnax. Mx cpaBHWBaiu Mo
YacToTe Pa3BMBLUMXCA KPOBOTEYEHMI, YBEIMYEHUIO K/acca OCTPOM
cepaeyHol HegoctatouHoctu no Killip, yactote nepdopaumm Kopo-
HapHbIX apTePUiA, YacToTe ANCCEKLMM CTEHTUPYEMbIX apTepuii (TabA.
5). Mpu 3TOM cnepyeT YTOUHWUTb, YTO BCE KPOBOTEUEHWUSA HE HOCUIN
JKU3HEYrpOXKatoLWMI XapaKTep, B TOM YUCNE Y TEX NMALLMEHTOB, KOTO-
pbiM BBOAMAMCH BiokaTopsi |lb/llla peuenTtopos. TakKe 6biia ogHa
nepdopaums Il Tuna no knaccudumkaumm Ellis nposogHUKom auctans-
Horo cermeHTa M3A B | rpynne, y nauMeHTa HU3KOTO PUCKA Pa3BUTUA
®HKK (1.e. 610KaTtopsbl llb/Illa B gaHHOM cnyyae He NPUMEHSAIUCD).
MoBpeXAEHHbIM COCyA, OKK/I3MPOBanuM 6aNOHHBIM KaTeTepom
NPOKCMManbHee 30Hbl neppopaumn nos HOMWMHANbHbIM AaBje-
HMEM Ha 5 MUHYT, NPU KOHTPO/IbHOM aHrMorpadum sKcTpasasaumm
KOHTPACTHOTrO BellecTBa He Habaoganock. Takke Obln eaUHUYHBIN
CNyYaii AMCCeKLMM KOPOHapHOM apTepun Bo Bpems 6asIoHHOM aH-
TMONAACTUKM KaNbLMHMPOBAHHOM aTEPOCKNEPOTUYECKON BAALIKKM Y
naLuueHTa BTOPOW rpynnbl. YHacTOK AMCCEKLMM Bbln CBOEBPEMEHHO
NepeKpbIT CTEHTOM.

394

the baseline, and systolic blood pressure began to decrease be-
low 90 mm Hg. The patient required inotropic support, and an
intraoperative decision was made to place an intra-aortic balloon
pump (IABP). After its placement, the patient was transferred
to the intensive care unit. The next day, the patient's condition
stabilized, the ST-segment reached baseline, the IABP was re-
moved, and inotropic support was withdrawn. The patient was
transferred to the ordinary ward on the third day after surgery. In
Group I, the Killip class of acute heart failure worsened in 8 pa-
tients. It is important to note that all eight patients were at high
NRP risk.

Univariate logistic analysis also showed that the use of the
proposed model of NRP prediction and the application of the pro-
posed algorithm for NRP prevention in high-risk patients signifi-
cantly increased the chance of a favorable outcome (OR=3.4; 95%
Cl: 1.2-10.8).

DISCUSSION

The approach to NRP prevention in this work is based on
the pathophysiological links of its development. It is known that
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Tabauya 5 CpasHeHue nepuonepayuoHHbIX 0CA0MHEHUL
8 uccnedyembix epynnax

OcnoKHeHue
Complication

KpoBoTeueHune

Bleeding

YBennyeHune Knacca ocTpon cepAevyHoM HeAO0CTaTOYHOCTH
Worsening of Killip class of acute heart failure
MNepdopauma N3A

IRA perforation

Ounccekuna N3A

IRA dissection

Table 5 Comparison of perioperative complications in the study groups

| rpynna Il rpynna
Group 1 Group 2 p
n=50 n=50
3 (6%) 2 (4%) >0.05
1(2%) 8 (16%) =0.03
1(2%)
1(2%)

MprmeyaHue: p — CTaTUCTUYECKAA 3HAUMMOCTb PA3NNUMIA MEKAY rpynnamm (Mo TouHomy Kputepuio duiepa)
Note: p — statistical significance of differences between groups (according to Fisher’s exact test)

Mccnesyemble rpynnbl CTaTUCTUYECKM 3HAYMMO OT/IMHAAUCH
Mexay cobol No yBeNMYEHUIO Knacca OCTPOW CepaeyHon HepocTa-
TOYHOCTM MOC/Ne PEBACKYNAPU3aLMK. B nepBoii rpynne gaHHoe cobbl-
TVe NPOM30LLO TOMBKO Y OAHOrO NaLMeHTa rpynrbl BbICOKOTO pUcKa
pa3suTna PHKK uepes 10 MMHYT nocsie MMNAAHTaLMK cTeHTa B M3A.
HecmoTpa Ha cnefloBaHUe NPeaNoKEeHHOMY anropuTMy eveHuns, Npu
KOHTpOAbHOM aHrMorpadum nocne YKB BbiseneHa cteneHb TIMI |, 6e3
Npu3HaKoB Tpombo3a M auccekummn cocyaa, Ha KM cermeHT ST He
BO3BpALLANCA K U30AMHUKM, a cucTonnyeckoe ALl HaYano CHUKaTbCA
Huke 90 mm Hg. MauueHTy noHagobmnack MHOTPOMHAA NOAAEPHKKA,
MHTPaOoMNepaLyOoHHO BblfI0 NPUHATO PeLLEHUEe O MOCTaHOBKe BHYTPUA-
opTanbHOro 6anNOHHOIo KOHTPNy/bcaTopa. Mocne ero MNAaHTaLMK
naLmMeHT bbin NepeBeséH B OTAENEHUE PeaHUMALIUM U UHTEHCUBHOW
Tepanuu. Ha cneayowwmin eHb COCTOAHKE NaLMeHTa cTabunnsmposa-
N0Cb, CerMeHT ST LLOCTUT M30IMHWUM, BaNNOHHBIN KOHTPMYbCcATOp bbiN
U3BNEYEH, MHOTPOMHAA NOAAEPHKKA OTMEHEHA, U Ha TPETUit AeHb no-
CNe onepaLmu naumeHT 6bin nepeseaéH B 0bLLyto nanaTy. Bo BTopoit
rpynne y 8 nauWeHTOB YBEMYUACA KNAcC OCTPOI cepaeyHoln Heno-
CTaTOYHOCTU. BasKHO OTMETUTb, YTO BCe 8 NaLMeHToB bblav U3 rpynnbl
BbICOKOIO pucKa pa3sutmna OHKK.

OfHOAKTOPHBIN NIOMUCTUYECKMIA aHAN3 TaKXkKe MoKasan, yTo
NpYMeHEHWe NpPessoKEHHOW MOAeNU ANA NpejcKasaHuA BeposT-
HocTu passutua ®HKK 1 ncnonb3osaHve npeaioKeHHOro anropuT-
Ma npegotepalieHna ®HKK y naumeHToB rpynnbl BbICOKOrO PUCKa
CTATUCTUYECKM 3HAYMMO YBESIMYMBAET LWAHC 6NaronpuATHOrO UCXoAa
(OWW=3,4; 95% AN: 1,2-10,8).

OBCYXXEHUE

Noaxog K npepoTspalLeHnto PHKK B faHHOM paboTe ocHoBaH
Ha Pas3obLeHMN NAaTOPU3MONOTUYECKUX 3BEHBEB €T0 Pas3BUTUA. M3-
BECTHO, YTO BefyLMMKU MEXaHWU3MaMKU BO3HUKHOBEHUA (eHoMeHa
no-reflow saBnsatoTca guctanbHas ambonmsauma MUKpodparmeHTa-
MU Tpomba, dparmeHTaMn U COAEPKUMbIM aTEPOCKIEPOTUYECKOM
ONAWKM M OBCTPYKLMA MWUKPOBACKYAAPHOTO pycna Muokapaa. Mo-
cnefHee ABNAETCA C/OMHbIM CUCTEMHBIM OTBETOM Ha acenTUyecKoe
BOCMa/ieHne BCAEACTBME ULLEMUU CEPAEYHOM MbILLbl, OCHOBHbIMU
naTodK13MONOTMYECKMMI 3BEHBAMM KOTOPOTO ABAAKOTCA CMa3m, OTEK
KanuWANfpHOTO PYCna U BbIXOA, B MEPUKANUANAPHOE MPOCTPAHCTBO
HENTPOdWUIOB, NPOLYLMPYIOLLMX SKCTPALENONAPHbIE NOBYLIKU. Co-
BOKYMHOCTb 3TUX NPOLLECCOB NPUBOAUT K CTA3y KPOBU M XapaKTEpPHOM
ana ®HKK KAMHMKO-UMHCTPYMEHTaNbHOM KapTuHe [7]. KoBapcTBo faH-
HOro NaTTepHa, B TOM YMC/Ie 3aK/I0UAETCA B TOM, YTO €10 NOCNeACTBUA
He BCErAa BUAHbI HA aHTMOrpaduUeckoii KapTuHe u rmbesb Kapamo-
MMOLIMTOB NPOAO/KAETCA NOC/E BU3YaNbHO YCreLHON penepdysuu,

the leading mechanisms for the NRP are distal embolization by
microfragments of a thrombus, fragments and contents of an
atherosclerotic plaque and obstruction of the myocardial mi-
crovascular bed. The latter is a complex systemic response to
aseptic inflammation due to ischemia of the cardiac muscle, the
main pathophysiological links of which are spasm, edema of the
capillary bed, and the release of neutrophils into the pericapil-
lary space, producing extracellular traps. Combining these factors
leads to blood stasis and a typical clinical and instrumental pic-
ture of NRP [7]. The insidiousness of this phenomenon lies in the
fact that its consequences are not always angiographically visible.
The death of cardiomyocytes continues after visually successful
reperfusion, and the lack of ST-segment resolution is explained
by arrhythmias. In this work, when verifying the NRP, the ECG dy-
namics were also taken into account.

Preventive administration of GP IIb/Illa inhibitors and man-
ual thrombus aspiration are not recommended for routine treat-
ment of patients with STEMI. However, in most studies stratifi-
cation risk scales for the NRP development were not applied,
and so far their results remain controversial. A notable example
is the TOTAL study, which was retrospectively analyzed in 2023.
The results of a subanalysis showed that the NRP incidence was
lower in patients in thrombus aspiration group who underwent
PCI with direct stenting of the IRA compared with patients af-
ter predilation with a balloon catheter [8]. At the same time,
the world literature data on the effect of balloon angioplasty
on the NRP risk are surprisingly controversial. In a number of
studies, including two meta-analyses, balloon angioplasty of IRA
is an independent predictor of NRP [9-12]. At the same time,
data from a meta-analysis by Azzalini L et al (2015) indicate that
according to the results of randomized studies, in contrast to
non-randomized ones, there was no significant difference be-
tween the groups with direct stenting and preliminary balloon
angioplasty of the affected artery [11]. In this study, in Group
2, balloon angioplasty was chosen as the method of IRA blood
flow restoration before stenting, as it is the most commonly
used in routine practice.

Limitations of the study. This study was performed in a
small group of patients and in a single center, which is an essen-
tial limitation. It should also be noted that in the study groups
there were no patients with cardiogenic shock, treatment of
which might have different results.
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a OTCYTCTBME pe30/toLmnK cermeHTa ST CNMCbIBAOTCA HA HapyLieHus
putMa. B paHHoii pabote npu BepudmKaumm peHomeHa no-reflow Tak
Ke yunTbiBanncb anHamuka K y naumeHTos.

MNpeseHTBHOE BBeAeHWe baokatopos llb/llla rvkonpoTenHo-
BbIX PeLLenTopoB TPOMBOLMTOB M MaHyanbHas Tpombacnupauus He
peKoMeH0BaHbl K PYyTUHHOMY MCMONb30BaHUIO MPU IeYeHUN Nauy-
eHToB ¢ MMnST. OfHaKo 6ONbLUMHCTBO UCCAEA0BAHWUMI, MOCBALLEHHbIX
M3YYEHWIO AaHHbIX METOA0B, MPOBOAMIOCH Oe3 NCMOIb30BaHUA CTPa-
TUPMKALMOHHDIX LKaN pUCcKoB pa3sutua OHKK, K Tomy e nx pesynb-
TaTbl MO CEN AeHb OCTAKTCA AMUCKYTAabenbHbIMU. APKMM NpYMepom
anaetca uccnegosaHune TOTAL, noasepriueeca peTpocneKkTUBHOMY
aHanmsy B 2023 rogy. Pe3ynbraTtbl cybaHanM3a Nokasanu, 4to BCTpe-
yaemocTb PHKK 6bi1a HUKe Y NaLLMEHTOB rpynmnbl TpoMbacnmpaumm,
noageprwwmxca YKB ¢ npambim cteHTMpoBaHnem U3A, B cpaBHeHWM €
nauyeHTaMmmn nocae npeaunataumm 6annoHHbIM Katetepom [8]. Mpw
5TOM, [laHHble MMPOBOI NUTEPATYPbI O BAUAHUM BANNOHHOW aHTMO-
NAACTUKM Ha BEPOATHOCTb BO3HUKHOBEHUA OHKK otmuatotea mHTe-
pecHbim 0bpasom. B pase uccnefoBaHWin, B TOM YnCe ABYX MeTaa-
Hanusax, 6annoHHas aHruonnactuka U3A ABnsAeTcA He3aBUCUMbIM
npeguktopom ®HKK [9-12]. NMpu 3Tom, AaHHbIE MeTaaHanu3a Azzalini
L et al (2015) roBopAT 0 TOM, YTO MO pe3y/bTaTaM PaHAOMMU3NPOBAH-
HbIX UCCNEeLOBaHWIA, B OTIMYUM OT HE PaHAOMM3UPOBAHHBIX, MEXAY
rpynnamu ¢ NPAMbIM CTEHTUPOBAHWEM U NPeABapUTeIbHON 6annoH-
HOM aHrMONNACTUKOW NOPAKEHHOW apTEPUM 3HAUUTENBHOW Pa3HMULLbI
He 6bin0 [11]. B gaHHOM MCCNea0BaHMM B rpynrne KOHTPOAA METOAOM
BOCCTaHOB/IEHWA KPOBOTOKa B V13A nepes, CTeHTUpOBaHKWeM Bbina Bbi-
6paHa 6anNOHHAA aHTMONNACTUKA, Kak Hanbosnee 4acTo npumeHse-
Mas B PYTUHHOM NpaKTHKe.

OrpaHuyeHna uccnepoBaHua. [JaHHoe uccnegoBaHue Bbinoa-
HEHO Ha Manoi rpynne NauWeHToB U B OAHOM LIEHTPe, 4TO ABNAETCA
BaXKHbIM OrpaHuyeHnem. Tak e cneflyeT OTMETUTb OTCYTCTBUE B UC-
cneflyeMblX rpynnax nauyeHToB € UCTUHHBIM KapAMOreHHbIM LLIOKOM,
Y A@HHOW rpynnbl NALMEHTOB Pe3y/bTaTbl IEYEHUA MOTYT OTAUYATHCA.

3AKNIOMEHUE

Mcnonb3oBaHWe NpeaioKeHHOro anropuTmMa npesoTBpaLleHns
®HKK nosbiwaeT apdeKTMBHOCTb NeveHns nauueHTos ¢ UMnST. Mpe-
BEeHTMBHOE BBeaeHMe 6aokaTopos lIb/llla rnKkonpoTenHOBbIX peLen-
TOPOB TPOMOOLMTOB, MaHya ibHas TpombacnmpaLms ¢ Nepexosom K
npaMomy cTeHTUpoBaHuto U3A nokasano csoto 3GGpeKT1BHOCTL 1 Hes-
OMacHOCTb NPU CTPATUOMKALMOHHOM MOAXOAE K BbIOOPY BObHBIX.

CONCLUSION

The use of the proposed algorithm for NRP prevention in-
creases the effectiveness of treatment of patients with STEMI.
Preventive administration of GP IIb/Illa inhibitors, manual throm-
bus aspiration with subsequent direct stenting of the IRA showed
its effectiveness and safety in a stratified approach to patient se-
lection.
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