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AHHOTALMSA

AKTyajabHOCTh .Il0 naHHbRIM BceMupHON OpraHuzanuu 31paBOOXPAHEHUS
(BO3), cepaeuno-cocyaucteie 3a00aeBanus (CC3) sSBIAIOTCS OCHOBHOW MPUYUHON
CMEPTHOCTU Y WHBAJIUIHOCTH B CTPAaHAX MHPA, CPEOU KOTOPBIX BEAYLIEE MECTO
3aHrMaeT mHpapKT Muokapaa ¢ mogbemoM cermenta ST (MMIIST)[1].Hecmotps
Ha TPOTrpecc, JOCTUTHYTHIA B JICUCHHH MHOTHUMHU 3(P(EKTUBHBIMHU TIperiapaTaMH,
AHTUOIUIACTUKOW WU XHUPYPrUYECKUMH METOJAMH JIEUCHHS, €XKErOJHO OT HEro
ymupaer 17,3 MAIIIMoOHa 4en0BeK, 4yTo cocTaBisieT 30% BCeX MPUYMH CMEPTHOCTH
B mupe. IIpornosupyercs, uto B 2030 romxy stra mudpa yBenmuuutcs a0 23,6
mae.L.B Poccunm cepaedHO-cOCyauCThie 3a00IIeBaHUS COCTAaBIAT 55,4% B
CTpYKType cMepTHOCTH. 90% cmepTeil BbI3BaHbl MIIEMUYECKON O0JIE3HBIO cepaua
u 10% npyrumu dopmamMu cepledyHO-COCYIUCThIX 3aboineBanuii. [lo maHHBIM
AMEpPUKaHCKON KapAMOJIOTHYECKOM acCoIMalliy, 4acToTa MEePBUYHOrO0 MH(apKTa
muokapaa (MM) 3a rox coctasisier 550 000, a peunausa UM — 200 000. Oxoso
15% naunentoB ¢ UMnST ymwuparoT, npuyeM NOJOBHHA W3 HUX YMHUPAKOT B
TedeHHe Yaca MocJie MOABJIeHNs CUMITOMOB.? [2].

[To uroram BU3UTOB B Y30eKkucTan 53 mpoIieHTa cCMepTel Cpeid HaCEeICHUS
B Bo3pacte 30-70 J5eT MO-NPEKHEMY BBI3BAHBI CEPACYHO-COCYAUCTHIMU
3aboneBanusaMu. CepaedyHO-COCYaUCThIC 3abojieBaHus yBeauumimch Ha 20
MPOIICHTOB 3a MOCJEAHUE IISITh JIET, Ja)Ke Cpeayd MOJoAbIX Jrojaci[3].B Hameit
CTpaHE B MOCJEAHHE JABa JECATUIICTUS HAOIIOJAeTCs pOCT 3a00JIEBAEMOCTH M
CMEpPTHOCTH OT CEpPACYHO-COCYAUCTON MaTOJIOTMM, a COCTaB IOKa3aTenen
CMEPTHOCTH HE OTIMYaeTcsi oT ocTanbHOro mupa. [lo manneim P.JI. KypbGanoBa u
ap. (2014), 11% noxwunioro HaceneHus: B Y30ekucrtane crpagaot UBC. [4].

B nacrosimiee Bpemsi panusis penepdysust npu octpom UM ¢ mogpemom

cermeHTa ST cuuTaercs OJHOM W3 aKTyaldbHBIX MPOOJIEM KapAUOJIOTUU, H

!Cepneuno-cocyauctsie 3a6onesanus // Undopmaruonnsii 6romnerens BO3 Ne317. O6nosneno B Mae 2017 1.
Mozadpdapuan ., Bemmxamua D.JIx., T'o A.C. u ap. CraTucTuKa CepAeYHO-COCYAUCTHIX 3a00NeBaHMH U
WHCYNbTOB — oOOHOBIeHHME 3a 2016 rom: oT4eT AMEPHKAaHCKOW KapIUOJOTHYEeCKON acconmmamuu. Tupax.
2016;133:e38-e60.
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IIPOBOJUTCS P SKCIIEPUMEHTAIBHBIX U KIMHUYECKUX HAayYHBIX MCCIIEIOBAaHUU C
LEIbI0 IIOMCKA HOBBIX IOJIXOJOB K €r0 pPAHHEW JIMAarHOCTHKE, YJIYyYIIECHUIO
MPOrHO3a U JTIOCTHXKEHUIO BBICOKas 3(P(EKTUBHOCTH B JICUCHUU U MPODUIAKTHKE.
CornacHo o0030py EBpomneiickoro o0mecTtBa KapAHOJIOIOB, BO MHOTHX
UCCIIEIOBAaHMUSIX ObUIO TOKa3aHO, YTO JOTOCHUTajlbHas (hapMaKoIoTHuyecKas
penepdys3ust cronb ke dbdextuBHa, kak UKB u crenTupoBanme. B cBszm ¢
HEJ0CTAaTOYHOU 00€CIEeYeHHOCThI0 MHTEPBEHLIMOHHBIMU J1a00paTOPUSMU BO BCEM
MUpE U, TeM OoJiee, B HaIIeW CTpaHe, HEBO3MOXXHOCTh MPOBEACHUS WHBA3UBHOMN
penepdyszun BceM mnaunueHtam ¢ MMIIST cBunerenscTByeTr 00 akTyallbHOCTH
npo6isieMbl. B Y30ekucTtane ¢ KaxJIpIM THEM YBEJIUYUBAETCS KOJIMYECTBO LIEHTPOB,
CIIOCOOHBIX BBIMIOJIHATh MHTEPBEHIIMOHHBIE TTpoLeaypbl. OqHAKO TOT (akT, YTO B
HACTOAIIEE BpPEMs CYIIECTBYET OTHOCUTEIBHO Malo IEHTPOB, CIIOCOOHBIX
BBINIOJHATE JKCTpeHHyt0o UKB, eme pa3 nokasplBaeT Ba)XHOCTh MIMPOKOIO
UCIIOJIb30BAaHUsl  AOTOCHUTAIBHOrO TpoMOonu3uca. CorjmacHo pesyibTaTam
COBPEMEHHBIX HAy4YHbIX MCCIEAOBAaHUU, penepdy3uoHHass Tepamus TeM
rddexTrBHEE, YEM paHbllle OHA HayaTa [3, 6].

Ceroguss B ycHOBHSX pehOPMUPOBAHUSA CHCTEMbI 3PABOOXPAHEHMS
Haleil pecnyOJIMKU OJHUM W3 MNPUOPHUTETOB SBISIETCS OOECIEYEHUE BBICOKOTO
KauecTBa MEJMIMHCKUX Yyciayr.B CBS3M ¢ 3TUM, B YAaCTHOCTH, JOCTUTHYTHI
OIpe/ieTICHHbIE TBOPUYECKHE PE3yJbTaThl B 00JIACTU TUArHOCTUKUA M HEOTIIOKHOM
MEIUIMHCKONW TOMOILIM OOJIBHBIM OCTPbIM MH(pAapKTOM MHOKapaa. OIHAKO B 3TOM
HaIpaBJIEHUN HEOOXOIMMbl HAyYHO OOOCHOBAHHBIE PE3YJIbTATHI Ul YIyUIICHHS
OKa3aHUs TIOMOIIY ITpU MH(pApPKTE MUOKap/a.

CeromHss B COOTBETCTBHM C TMISIThIO MPUOPUTETHBIMU HAIpPaBICHUSIMU
pa3Butusi PecnyOnuku VY30ekuctan Ha 2017-2021 ronmel, B COOTBETCTBUU CO
CTpATErMeN NEMCTBUN MO COBEPIICHCTBOBAHUIO CUCTEMBI COLUMAIBHOW 3aIUTHI U
3/IpaBOOXPAHEHUs] HACEJIEHUsl, B TOM YHMCJIE «IMOBBIIEHUE yA00CTBa U KayecTBa
MEAMIIMHCKOE U COLUMAIbHO-MEAMLMHCKOE  OOCITY)KMBAaHWE  HACEJICHHUS,
dbopMupoBaHUEe 370pOBOrO 00pas3a *U3HHU CPEIM HACEJICHHs» 5 BaKHBIX 3a/ad,

HarpaBJeHHbIX Ha [/]. s perenus 3Tux 3aaa4 HeoOX0AUMO pa3padoTaTh HOBHIE



noaxoael K TpoMmOoautnueckoi Tepanuu MMIIST u sKCTpeHHBIM 4YpECKOKHBIM
kopoHapHbIM BMeriatenbcTBaM (UKB). [Ipodunaktuka ycyryonenus qucyHKIUN
MHOKap/a 3a CYET YMEHBIIEHHUSI 30HbI HEKPO3a MHOKapAa SBISETCS OJHHUM U3
COBPEMEHHBIX HaIpaBJICHUN [8].Onenka BJIMSIHUS JIOrOCHUTAJILHOMU
penepdy3noOHHON Tepanuu Ha AucPyHKIUIO MUOKapnaa y OombHbix ¢ MMIIST,
COBEPIICHCTBOBAHUE MEP JICUCHUS] JOTOCIUTAIBHOTO TPOMOOJU3HUCA SBISETCS B
HACTOSILIEE BPEMS OTHOW U3 aKTYaJIbHBIX 33/1a4.

B nameit ctpane oHUM M3 aKTyalIbHBIX HallpaBICHUN CUUTAETCs pa3padoTKa
HOBBIX MOAXOJO0B, MO3BOJISIIOIINX CHU3UTh OCIIONKHEHUS U CMEPTHOCTH oT UM 3a
cuer npuMmeHenus TJIT Ha morocnuTanbHOM 3Tarne HEOTIO0XKHOM MEIMIMHCKON
MOMOIIM, OPTraHU30BAHHOW C UCIIOJIb30BAHUEM MPABUIBHBIX KIMHUYECKUX U
OpraHU3alMOHHO-METOANYECKHUX MTOAX0I0B.

CooTBeTcTBHE HCCIEIOBAHUI TNPUOPUTETAM PA3BUTUS HAYKH H
TexHosioruii B PecnyOsmke Y30ekucran./[aHHOE ucCleIOBaHUE BBINOJHEHO B
paMKax Hay4YHO-UCCIEIOBATEIbCKOTO  HAIpPaBJICHUS  Pa3BUTUS HAYKH W
TEXHOJIOTUI pecnyOnukn «MeauuHa 1 papMaKoIorus.

YpoBeHb H3yueHHOCTH NpodJiemMbl.K HacTosleMy BpeMEHU JOKa3aHO, YTO
BOCCTAHOBJICHUE aJICKBATHOI'O KPOBOTOKA B KJIMHUYECKH 3HAUYUMOW KOPOHAPHOM
apTepuM YMEHBIIAET CTENEeHb HEKpPO3a MHOKapja, CIOCOOCTBYET COXPaHECHUIO
CTPYKTYPHO-(DYHKITMOHAJILHOTO  COCTOSIHHSI ~ JIEBOTO  KEIyJO4YKa, CHHUXKAET
BHYTPUOOJIbHUYHYIO  JICTAIBHOCTh M JICTAJIBHOCTh W  HWHBAJIMIHOCTH. B
JIOJITOCPOYHOM HabJoneHuu. [4,5].

B nacrosimiee BpeMs panHss penepdys3us Ipu OCTPOM HH(PApKTE MHOKap/a
SBJISIETCS aKTyaJIbHOM MpOOJIEMOM, MPOBOIUTCS PN IKCIEPUMEHTAIbHBIX U
KJIIMHAYECKUX HWCCIIEIOBAHMM, HAMPABICHHBIX HA MOBBINICHUE ((HEKTUBHOCTH U
yIy4IIEHUE CBOEBPEMEHHOM JUArHOCTUKU U MPOTHO3a, JISUECHUS ¥ TPOPUIAKTUKHU.
B mocnegnue roapl Ha JOTOCHHUTAIBHOM JTane penepdysus, NEepBUUHOE
ypeckokHoe kopoHapHoe BwmemmaTenbcTBo ([TUKB) xak HWMIIST mnosiBummch

JaHHBIC O TOM, YTO pPaHHsA penep(bymsl OKa3bIBACT IIOJTOXKHUTCIIBPHOC BJIIMAHHUC Ha



OCJIO)KHEHHSI MH(DApKTa MUOKapa, Mpoiecchl pernepdy3noHHOro MOBPEXKICHUS U
CMEpTHOCTS. [9.].

MHorue wuccienoBaHus TMOKa3bIBAIOT, 4YTO BpPEMs SBIETCA PEIIAIOIIAM
dbaktopoM 3PGHEKTUBHOCTH U ycmexa penepy3MOHHBIX  BMEMIATENbCTB.
BoccranoBnenne mnepdy3un MHOKapAa B KOPOTKHE CPOKHM MPHUBOJUT K
YMEHBUIEHUIO 0YaroB HEKpO3a, NpeJoTBpalleHUuIo ocioxHeHud [9]. s
JOCTHKEHHMSI  Takoro  pesynbrara HeoOxomumo  mposeaenue TJIT  Ha
JOTOCHUTAIBHOM Tiepuojie [6]. B oqHOM Hccie0BaHUM CMEPTHOCTD y MAallMEHTOB
¢ UMIIST coctaBuna 3,3% npu nposenenuu TJIT Ha norocnutansHOM 3tane, 8%
Ipu TpoBeleHHH B OonpHMIe W 12,2% mnpu OTCYTCTBUU pernepdy3noHHON
tepanui. COOTBETCTBEHHO, TOJI0OBAsI BBKMBAEMOCTb IMAIIMEHTOB cocTaBmiia 94, 89
u74% [11].

Pesynpratel cepum kiamHmYeckux (TIMI-10A, TIMI-10B, ASSENT-1,
ASSENT-2) uccnenoBannii STREAM mnoka3siBator, 9to y narueaToB ¢ UMIIST
BO3MOXXEH JIOTOCHUTAJIBHBIM TPOMOOJIM3UC TEHEKTEIUIa30i U  IOCIeayrolen
[TYKB nocne nosiBieHUs MNEPBBIX CUMIITOMOB 3a00J€BaHUS B TEUYEHHE 3 4YaCcOB
neMOHCTpupyeT d3(PGdeKTUBHOCTh TpoTUB pernepdysun muokapaa [47]. Mo
HACTOSILETO BPEMEHHU B HAIIEW CTPaHE HE Pealn30BaHa B ITOJIHOW MEpE mporpaMmma
JOTOCHUTAIBHOTO TPOMOOJIM3UCA, YTO SIBJISETCS OCHOBAaHUEM [JIsl MPOBEICHUS
JAHHOTO MCCIIEI0BAaHHUS.

PIT-3071 Ilpe3unenra PecnyOnuku Y30ekuctan ot 20 utons 2017 roga «O
MEpax Mo JaJIbHEUIIEMY Pa3BUTHUIO OKa3aHUsl CIIEUAIN3UPOBAHHON MEIUIMHCKON

noMoIu HaceneHnio Pecriyommku Y36ekucran B 2017-2021 romax» u PI1-1652 ot

28 wHosiOpst 2017 rToma , 2011 «VYriuyOneHue HHTETpallM CUCTEMBbI
3PaBOOXPAHEHUS.
CBa3b HCCJIeT0BAHUSA c HAYYHBIMHU IJIAHAMH HAYYHO-

HCCJIEea0BaATECIBCKOI'O YIpPEKIACHUSA, rae BBIIIOJIHCHA AUCCEpTALIAL.
I[HCCCpTaLII/IOHHOG HCCICAOBAHHC BBIIIOJHCHO B PaMKaX MHHOBAIIMOHHOI'O I'paHTa

Ne N-CC-2017-6-4 «Peanuzaiusi anropuTMOB NMPOTHO3UPOBAHUS JU3aIallTUBHOTO



pPeMOJICTUPOBAHUS JIEBOTO JKEITYI0UKa IIPU OCTPOM MH(pAPKTE MUOKap/ia» B IIaHE
HUP Pecny6amkaHCKOT0 HAYYHOTO IIEHTpA CKOPOH MEIUITMHCKOM MTOMOIITH.

Heab wucciaenoBanusi. llenmpro paboThl  SIBISETCS OIEHKA  BIUSHUS
JOTOCIIUTAIBHOTO TPOMOOJIM3KMCa Ha KIMHUYECKOe TeYeHue 3a0osieBaHus,
GyHKIIMOHATBHBIE TIOKA3aTeNId JICBOTO OJKEIYI0YKa, COCTOSHUE KOPOHAPHBIX
COCYJIOB, pEMOJICTUPOBAHME M JHACTOJIMYECKYI0 aKTUBHOCTh Yy OOJBHBIX
nHpapKTOM MHOKapaa ¢ moabeMoM cermenta ST.

3agaum uccjie10BaHMS:

e (OrneHka KJIIMHUYECKOTO TEeUEHUS HUMIIST, JUHAMUKU
ANEKTpOKapAuorpaduueckux Hu Ja0OpaTOPHBIX M3MEHEHUH Yy TallMeHTOB,
MEePEHECIINX penepdy3uoHHYIO Teparuo v JOTOCTIUTAIBHBIM
TPOMOOJIU3UCOM;

e VY Gomnbubix ¢ UMIIST nocne norocnmransHoit penepdy3un no YKB oneHuTh
COCTOSIHUE KOPOHApHbIX cocynoB Mo wmkaine TIMI wu onpenenurs
3¢ pexTUBHOCTD penepPy3uu, MPOBEAECHHON B CTAIllMOHAPE;

e OIlleHKa CHUCTOJIMYECKUX, JAUACTOJIMUYECKUX TMapaMeTpoB U TapaMeTpoB
pEMOJICTTUPOBAHUS JIEBOTO JKEJIYJI0UKa Yepe3 TPU MecsIa rnocie penephy3uu y
nanureHToB ¢ UMIIST, nepeHecunx 10rocnuTaibHbIA TPOMOOIU3HC.

e OIEHUTDh BJIUSHUE HIIEMUYECKOTO TMOCTKOHIUIIMOHUPOBAHUS HA MCXOJIbI
JOTOCTTUTAIBHOTO TpoMbOou3nca y manueHToB ¢ UMIIST.

O0bexkT wuccaenoBanus:PeBackynspuszanus MuoOKapaa BbimojgHeHa 108
nanuentam ¢ UMMII B Bo3pacte ot 28 10 69 net (cpeanuii Bo3pact 56+4,3 roga).

Ilpeamer  MCC/IETOBAHUA:COCTOUT U3  Mpenapara  CTPENTOKUHA3HI,
WHTEPBCHIIMOHHON  J1abopaTopuu,  dXOKapauorpaduyeckumx  IoKa3aresei
CUCTOJIMYECKONM ¥  auactonmueckor (ynkmuu JIB, anruorpaduaeckoro
OTpEACIICHUS.

MeToabl  HcCeIOBAHUSI:  DJIEKTpoKapauorpadus, 3xokapauorpadus,
JonIiep-3xokapauorpadus, koponaporpadpus, KOK MB.

Haquaﬂ HOBHM3HA UCCJICA0OBAHUA COCTOUT U3:



BIIEpBbIE B Hallled pecnyOjIuMKe MPOBEACHO BIUSHUE JIOTOCIUTAIBLHOIO
TpoMOONIM3UCa Ha COCTOSTHUE MHOKapJia JIEBOTO JKEIyJouka Yy OOJbHBIX
nH(}apKTOM MHUOKapa ¢ moabemMoM cermenta ST u penepdysueit Muoxkapaa;

BiusitHue Muokapaa JIEBOrO  JKEIyJOYKa Ha KIMHUYECKOE TEUYEHUE
3a00JIeBaHuUs OIICHUBAIN Y OOJBHBIX HHPAPKTOM MHUOKAp/a C MOAbEMOM CErMEHTa
ST, mepeHecIMX AOTOCHHUTAIBHYIO U BHYTPUTOCHHUTAIBHYIO TPOMOOIUTHYECKYIO
Teparuio;

BIIEPBBIE B KJIMHUYECKUX YCJIOBHUSAX HW3YYEHO BIIMSHUE HWIIEMUYECKOTO
NOCTKOHJUIIMOHUPOBAHUSA HA PE3ylbTaThl JOTOCIUTAIBHOIO TPOMOOJM3UCA NPHU
uHpapKTe MUOKapAa ¢ nobeMoM cermenTa ST;

BIIEPBBIE B pe3yJibTaTe NPUMEHEHHUS JOTOCHUTAIBHOIO TPOMOOIHM3UCA Y
OonbHBIX HH(papKkTOM MHOKapaa ¢ mnoabemoMm cermeHta ST 3a 3 wMmecsna
HaOIroAaIach TUHAMUKA KIMHUKA U (DYHKLIHUH JIEBOTO KEITYAOUKA.

HccaenoBath mpakTuyeckue pe3yJbTaTbl BOIPOCCOCTOUT M3 TE€X, KTO B
JIOME!

OHO OCHOBaHO Ha TOM, YTO NMPUMEHEHHE penepPy3uu Ha JOrOCHUTAIBLHOM
aTarne npu HHPapKTe MUOKapaa ¢ moxbeMoM cermMeHTa ST CHUXKAET OCIOKHEHUS U
noBbIaeT 3pPekTUBHOCTL penepdhy3nOHHOTO Mpoliecca;

OHO OCHOBaHO Ha TOM, YTO dXOoKapauorpadus B MepBbie THU 3a00JICBaHUS Y
00JbHBIX MH(PAPKTOM MUOKap/ia ¢ moxbeMoM cermMeHTa ST mo3BosseT onpeneauTh
YYaCTKU JTUCPYHKIUU MHUOKapHa, OLEHUTh 3()PEKT mpoBeleHHON penepPy3uu u
MPOTHO3 3a00JICBaHUS.

Hayuynasi M npaxkruyeckasi 3HAYUMOCTb Pe3yJbTATOB MCCJICAOBAHUS.
HaydHast 3Ha4YMMOCTh pE3yJNbTaTOB MCCIEIOBAHUS, CJI€JaHHBIE BBIBOJABI U
NPEMIOKEHHBIE TMPEJIOKEHUS SBISAIOTCS TEOPETUYECKH 3HAYUMMBIM BKJIaJ0M B
U3yYeHUE  JIMarHOCTHMKM M JICYEHHS]  JTUCPYHKIUU  JIEBOXKEITYJOUYKOBOU
peryprutauuu  npu  uHpapkre Muokapaa. KinuHuueckas 3(PpEGEKTUBHOCTH
JIOTOCTTUTAIBHOTO TpoMbonu3uca y nanueHtoB ¢ UMnST HayuyHO moaTBepikIeHa.
Pe3ynpTaThl HCCleOBaHUA OOBSCHSAIOTCS TEM, YTO OHHU MO3BOJWIM YIYUYLIUTh

HAay4YHBIC BbBIBOABI 110 IIATOI'CHE3Y, KIMHHUKC, JUArHOCTUKC W  JICUCHHUIO



penepdy3noHHOTO CHHApPOMA, AUCPYHKLIMU JIEBOTO KeNylouka IpU HHpapKTe
MUOKapAa.

[IpakT4eckasi 3HaUNMOCTb PE3yJIbTATOB MCCICAOBAHUS 3aKII0YAETCS B TOM,
4TO B pe3ydbTaTe IOJYYEHHBIX MWCCICAOBAaHUN JOCTUTHYTa ONTUMHU3ALUA
JOTOCHUTAIBHOW TPOMOOJIUTHYECKON Tepalliy U TIATENbHBIX 10,1X0/10B Ipu YKB
y 6ombHbIX ¢ UMIIST. Ucnonb3oBaHnne METOAOB OTOCHHUTAIBHOW penepdy3un
IpU OCTPOM MH(ApKTEe MUOKap/ia 00eCIeYnBaET SIKOHOMUUECKYIO 3(h(PEKTUBHOCTB.
PesynpraTe! HCCIICIOBAHMS ITO3BOJISIIOT IIOBBICUTH 3¢ (HEeKTUBHOCTD
penepdyszunonHoi Tepanuu npu UMnST, cHU3UTE 4acTOTY U TSKECTh HayaJIbHbIX

OCJI0KHEHUH 3a00JIeBaHMS.



AHHOTALUSA

JAuccepranmss MaB3yCHHUHI [0J3apOaurn  Ba 3apyparu. JKaxoH
corimukHA cakiam TamkwioTHHUHT (OKCCT) mabimymotiapura Kypa, FOpak-KOH
tomup Kacaumkiaapu (FOKTK) Oyryn nyHé wmamnakatinapuaa ViauMmM —Ba
HOTUPOHJIMKHUHT acocui cababnapu xucoOnanaau, ynap opacuaa ST cermeHT
kyTapunran muokapa uHpapkru (STaMWN) erakun ypunnu sramiaiiau [1]. KOKTK
JaBoJalllJark  KYymiuad camapaiyd JOpH [penapaTiiapuHu, AaHTUOIUIACTHKA Ba
XUPYPrUK JTaBOJAII YCYJUIAPUHHU KIMHUK aMaluéTra KEHT >KOpUN S3TUJINIIN Kabu
IOTYKJIapra SpUILWITaHIuIUra Kapamau, xap Wuiau 17,3 MIIH MHCOHHHM HOOYyA
KWIMOKJIa, aiiHu maiitaa Oy nyHéaaru Oapua ynum cabGaGnapununr 30%wuHU
Tamkuil 9taad. [lporHo3 kwiumHummya, Oy kypcatkuu 2030 #unga 23,6
MUJUTMOHTaYa omamu’. Poccusna 1opak KOH TOMHP KaCaUIMKIApU  YIIHM
CTpYKTypacura 55,4%HM Tamkmin Kwiagd. YIuMHEHT 90 % HU 10paK HIIEMHUK
kacaumurd Ba 10% HU Opak KOH TOMUP KAaCAJUIMTMHHUHI OOIIKA KYpUHUILIAPU
Tamkui Kwiagu Amepuka FOpak XamkaMusaTu MablyMOTIapura Kypa «Oup Hui
nunaa Ooupinamun muokapna uHpapkru (MU) Ounan kacamrtanum 550 000, MU
petmauu 200000 xomatam Tamkui dtagd. STaAMU 6emopnapuaunr 15% HOOyR
Oynmaau Ba MWIyJApHUHT SPMUCHIA YIUM OKHMOATH KacCaTUK CHUMITOMIIAPH
OONIIAHUIIMAAH OUp coaT nuKuaa coaup 6ymamxm»? [2].

Vrkasuiran XaTJIOBJAp acocuaa V36eKHCT0Hz[a 30—70 €mparu axoiu
VpTacuga yiuMm XonamiapuHUHT 53  ¢Gou3u XaHy3radya HOpak-KOH TOMHD
KacaJUTMKJapura TyFpu KenMmokna. CyHrru Oem Hwina Opak-KOH TOMHP
kacammmkinapu 20  ¢owmsra, xarro €nuiap opacuaa xam kymaiiran  [3].
MamnakatuMu3zga OXMPrd UKKU YH WHIIMKIA IOpaK-KOH TOMHUP MaTOJOTUACH]IaH
KaCaJUIaHWII Ba YIUM  XOJATJIAQpUHUHT  OIIMINK  Ky3aTWIMOKIA, VIUM

Kypcarruuiapu TapkuOu 3ca kaxonaaruaad (apk kuiamainau. P.JI. Kyp6aHnoB Ba

3Cardiovascular diseases // WHO Fact sheet Ne317. Updated 2017 May.
4 Mozaffarian D, Benjamin EJ, Go AS et al. Heart disease and stroke statistics - 2016 update: a report from the
American Heart Association. Circulation. 2016;133:e38-e60.



Gomkanap (2014), MabaymoTHra Kypa Y3Gekucronna 11% &mm kaTTa axonu
FOUK Ownnan kacamnanagu. [4].
Kaxonma xo3upru kyHma ST osnmeamusiim yTkup MMUpma spra penepdysus
KapJIUOJIOTUSIHUHT JI0J13ap0 MyaMMmoJiapuiaHn Oupu xucoOjgaHuO, yHU 3pTa
TAIIXMCIAIl, TPOTHO3HM SXIIMJIANAA sHru4da EHAONIYBIap Xamia JaBoJall,
npoduIaKkTUKacuAa [OKOPH CcaMapaJopiidKKa OJpUIIUII  Makcaauaa KaTop
HKCIIEPUMEHTA Ba KIMHUK WIMHH-TAJKUKOTIIAp amaira omupuiaMokaa. EBpomna
KapAHOJOIJIap XaM)KaMUATH TEKIIMPYB HaTKajdapura Kypa QapMakoIOTHK
penedys3usHun mupoxoHaraya amanra ommpumi TOKA Ba creHTnam kabu
camMapaJopJurd KyNTWHa TaAKUKOTIapaa ucbornanrad. byTyH nayHéna Ba
KOJlaBepca OM3HMHT MamilaKaTUMH3/a HMHTEPBEHIIMOH JlabopaTopusuiap OwiiaH
TYJIUK TabMUHJIAHMarauiuk cababmu, SToMUW orpuran Oapua OemoprapHU
WHBa3UB penepdys3ust KNI UMKOHUATH HYKIUTH MyaMMOHUHT J03apOIUTHHU
KypcaTamd. Y30EKMCTOHAA XaM  HHTEPBEHIMOH aMalTuEéTIap  OakKapHIl
MMKOHUSIUTHUIA 3Ta MapKa3JapHUHI COHU KyHAaH KyHra opTuO 6opmoxaa. Jlekun
xo3upaa mommianHd TOKA kuna onaauraHn Mapkasiap HUCOATaH KaMIIMIH,
mudoxoHaraya TPOMOOIM3WCHU KEHI KyJulalll MYyXMMJIUTUHU $SHAa Oup MapTa
kypcataau. byrynru kyHma onu0 OopwiraH WIMHE — TaJAKUKOTIAQPHUHT
HaTIKajmapura Kypa penepdy3uoH Tepamusi KaH4a dpTa OoluiaHca, IIyHYa
camapayia 0ynuim ucobotiaanras 35, 6].
byryaru kyHga pecryOnuMKaMu3ra COFJIMKHH Cakjiall TU3UMUHHU HCIOX

KWIKII TIapouTHAa Kypcatuiaétrad THOOUN Xu3Mar cu(aTHHU I0OKOpU Japakasa
TabMUHJIAII YCTYBOp MyHanmumnuiapgaH Oupu xucobinanamu. by Oopana, xycycas,
YTKUp MuOKapa HWHGMAapKTH OujaH oOfpuraH Oemopiapja TallXuc KyWWIn Ba
HIOMIMINHY THOOMI €praM KypcaTtuin Oopacuaa MyailsiH WKOIWN HaTwKajgapra
sputunau. Ly 6unan Oupra, Muokapa UHGAPKTU yUyH KypcaTuin€rrad €paaMHu
AXIIWIIALI YYYH YOy WYHAIUIIIA JaIuiiiapra acoc/ianraH HaTHXKallap Kepax.

Byryarn kyHga Y30ekucton PecnyGmmkacmmm  2017-2021  itmmap
PUBOXJIAHTHUPUIIHUHT ~ OemTa ycTyBOp HyHamumm Oyiinua  Xapakatiap

cTparcrusacura MYBO(i)I/IK axXO0JINHHU WOKTUMOUM XHUMOS KWJIWII Ba COFJIMKHH CaKJIalll
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TU3UMUHU TaKOMWUIAIITUPUII, XYMJIQJaH, «axojura TUOOMA Ba MKTHUMOUA-
THOOMI XU3MAT KYpcaThIll KyJaliuru xamaa cupaTUHU OLIUPUIIL, axoJid ypTacuia
COFJIOM TypMyII TAp3MHU INAK/UIAHTHPUIDY I'a KapaTHITaH MyXUM Basudanap
Oenrmnanran [7]. YmOy Basudanapaun amanra ommpui, SToMU  yuyH
TPOMOOJUTHK Tepanusra ssHru €HJaNlyBIapHU UIIa0 YUKUII Ba MIOMIMIMHY TEpU
opkanu kopoHap apanamrysiap (TOKA) muokap HeKpo3u 30HACUHU KaMaWTHPUIIL
OpKAJId MHOKapJl IUCOYHKIUSICUHUHT Ky4an® OOPHUIIMHUHT OJJIUHUA OJUII
noisap6 WyHamunuiapaan Ooupumup [8]. SToMU Ounan orpuran OGemopiapna,
mudoxoHaraya penepPy3moH  TEepamUsSTHUHT MUOKapa JauchyHKIHsCUTra
KapaTWiraH TabCUPUHM Oaxodall, mudoxoHaraya TpoMOOIU3U3 JlaBOJAll yopa-
TaOUpIAPUHN TAKOMUJUTAIITHPUII XO3UPry KyHJa 10a3ap0 mMacananapaan Oupu
XrcoOIaHaIu.

Mamnakatumusga mu@oxoHaraya TPOMOOIHU3UC YTKA3UIIHU TYFPU KIMHHUK
Ba TAIKWJIMKA-yCIyOuil €HaantyBiap OWiaH TAlIKWJ KWIMHTAH MIOMWIMHY THOOUH
épnamaa mmdoxoHaraya OOCKHYHAA TJIT wHu Kymwiam opkamu MU
ACOPATJIAHMIIIMHU Ba YJIUM KypCaTKUYMHM  KaMauTupa OJQJWraH sHIru4a
EHI0TYBIIAp UIIUTA0 YMKHUII A0T3ap0 MyHamunuiapaad Oupu 6y xucobiaHaau.

TagkukoTHHUHT Y306ekucron Pecnybimkacuaa (an Ba TeXHOJIOTHSHH
PUMBOAKJIAHTHPUIIAATY YCTYBOp HyHaJuuuiapura myBopurauru. Maskyp
TaIKUKOT pecrnyOnrka (GaH Ba TEXHOJIOTHsUIAp PUBOXIAHUIUHUHT V. « TuOOUET
Ba (papMaKoJIOTUs» yCTYBOP MYHAIMIIN Toupacuia Oaxapuiras.

MyaMMOHMHI YpPraHwiranjJuk aapaxacu. byryaru xyHra xenu0, KIUHUK
KUXaTAaH OOFIUK OVJIraH KOpoHap apTepusiia eTapiau KOH OKUMUHU THUKJIAHUIIN
MHUOKap]l HEKPO3WHUHT XKMUHU KaMaWTHUPHINHY, Yal KOPHUHYA CTPYKTYpaBUi Ba
GbyHKIIMOHAT XOJAaTHHU cakiamga &paaMm Oepuild, KacalixoHada YIUM, Y30K
MyZaTid Ky3aTyB Japuaa 23ca YJIAM Ba HOTMPOHJIMKHU KaMauTHUPHUILIUA
ncbotmanrad. [4,5].

Xo3upru KyHJa YTKUp MUOKapa uHpapkTtuma 3prta penepdysus noa3apo
MyaMMO XHMCOOJaHaIu, OUp KaTop SKCIPEeMEHTal Ba KUJIMHUK TAJIKUKOT HIILIApU

o0 OOPUIIMOK/A, cCaMapaJOpPJIMKHU OIIMPHUII Ba Y3 BaKTHIA TAIIXUC KYWWII Ba
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MPOTHO3HU SXIIWJIAll, JAaBOJall Ba OJAWHU OJumra kKapatwirad. Oxupru
Humiapaa mmdoxoHarada penepdysust KWK, OUpiIaMyd TEPU OpKaId KOpOHap
apanamyB (BPTOKA) kabu STsMHUpa spra penepdys3uss Muokapa HHGAPKTH
acoparJiapu, peneppy3uoH IIMKACTIAHUINMA >Kapa€Hiapura Ba  VIUM
KypcaTruuiapura WKOOM TabCHp KYpCaTUIIM XaKuAa MabIyMOTJIAp ManiJIo0
oymmu. [9.].

Kynruna TaakukoTap WIYHH KypcaTaAukud penepy3uoH apanaiiyB
caMapaJiopJIurd Ba IOKOPU KYpcaTKUWIapuJa BaKT MyXuM (paKTop XHUCOOJIaHAIH.
Kucka BakT opanuruja KadWTa THUKJIAHTaH MUOKapa Tnepdy3usicu HEKPOo3
VUOKJIapHU KHUYpaWUIINra, acopaTjiapHd OJIIMHU onuinra onub kemamu [9].
bynnait Hatwxkara spummiiga TJIT amanuétunu mmdoxonaraya Oynran gaBpja
amaira omupumi 3apyp [6]. OnubG OopwiraH TaaKUKOTJIAPHUHT Oupuia
kypcatwimmmya, ST>5MM Ounan ofpuran OemopsapHuHr yaumu TJITHu
mudoxonaraua Oaxkapwiranga 3,3%, mmdoxonaga YTkazunaranga 8%,
peniepdy3uoH Tepanus yTkazuiamaranaa 12,2% kysatwirad. [llynra moc paBunina
OoemopiapHuHT 1 Huumuk simoByaniury 94, 89 Ba 74% Hu Tamkwi >Trax [11].

Kartop xmmnuk (TIMI-10A, TIMI-10B, ASSENT-1, ASSENT-2) STREAM
TaJIKUKOTIapuaa TAAKUKOTH HATIXKaJIapu 3ca IIyHHu kypcataauku, SToOMU Ounan
ofpuran 6emMopisiapja 3 coaT BaKT OpaJIUFUJa KaCAUIMKHUHT OMPUHYU CUMIITOMU
naijgo OynraHga TeHeKTeriaza Epaamuaa ImudoxoHarada JaBpjaa YTKa3WIraH
TpoMmOonu3uc Ba kehnHuyanuk ytkazunran BTOKA muokapn penepdysuscunan
camapajopJuruHu  kypcataau [47]. Xo3uprm KyHra Kajgap OW3HUHT
MaMajlakaTuMu3a ImudoxoHaradya TPOMOOIM3UC KWIUII AACTYpH TYIUK Hyira
KYWHJIMaralJury yuoy TaJKUKOT YTKa3uIUIIura acoc Oyiaau.

V36exucron Pecny6rmmkacu Ipesuaentuaunr 2017 imn 20 nronmarn TTK—
3071-con «Y3bekucron PecnyOmukacu axommenmra 2017-2021  jimnapaa
UXTUCOCTAIITUPUITaH TUOOUHN €paM KYpCaTUIIHM SHA/la PUBOXIIAHTUPHUII YOpa-
tanoupnapu Tyrpucugantu Ba 2011 i 28 nosopaaru [1K-1652-con «Cornukuau
cakjanl TU3MMHMHHM MCIIOX KWJIUIIHK SHaJa YyKypJAaIITHPUII 4Yopa-Taadupiapu

TyFpucugantu Kapopnapu xamaa mMaskyp (Gaosvarra TeTUIUTH OOIIKa MEebEpUi-
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XYKYKUH XyxokaTiapaa OenruiiaHraH BasudajiapHU aMalira OUIMPHINIA Mas3Kyp
JUCCepTaIus TaAKUKOTH MyailsiH Japaxaja Xu3mMaT KAJIaau.

TaagkMKOTHHHr  guccepranus  Oaapwiran  MJIMHA  TagKUKOT
MYACCACMHMHI WIMMIA-TAAKUKOT HMILUIAPU pexanapd OuaaH OOFJIMKJIUIH.
Huccepranus TaakukoTu Pecrybnuka momminay ThOOuit EpnaM HIMUN MapKasu
MIMHA-TAJKUKOT MIUIapu pexacupard Nel-CC-2017-6-4 «YTkup MuoKapn
uH(papKTHIa dYan KOpUMHYA Je€33JalTHB  PEMOJCIUIAHUIIUHU  MPOTHO3JAII
QITOPUTMJIADUHU  JKOPUI 3THUI» HMHHOBALMOH TPaHTH JOWpacuja amalra
OLLIPHIIIN.

TaakukoTHUHr Maxkcagm ST osneBanusuii MuOKapa HWH(apKTH Ouiax
ofpuran Oemoprnapja mudoxoHaraya TPOMOOJU3UCHUHI KACAJUIMKHUHT KIMHUK
KEUHUIIUTa, Yan KOPUHYAHUHT (YHKIUOHAT KYpCaTKUWIApH, TOXK TOMUPIAPUHUHT
X0JIaTUTra, PEMOJEIUIAHUII Ba JUACTOJNHK (DaoNMATUIa TabCUPUHU OaxojalijiaH
ubopar.

TaagkuKoTHUHT Basudaapu:

[Iudoxonaraya TPOMOONMU3UC YTKA3UII OpKaIH penepdy3uoH Tepamnus
Oaxxapuiran oemopiapaaru ST>MHWNHuHT KJIIMHUK KEUHILIUHH,
AIIEKTPOKapAMOrpaduK Ba JadbopaTop y3rapuiniap AMHAMUKACUHUA 0axoJialir;

SToMU 6ynran 6emopnapaa mmdoxonaraya penepdysusaan cynr TOKA
opkaiii TOX Tomupiap xonatruau TIMI mikanmacu Oyiinua Oaxosam  Ba
mudoxoHaaa YTkazwirad pernedysusian camapaJopIuruiHy aHUKIIalll,

[udoxonaraua tpombonmsuc yrkazwiran SToMU 6ynran Gemopriapaa
penepdy3usaH CYHT, y4 OWJIaH CYHT Yan KOPWHYAHUHT CHCTOJIMK, THACTOJIUK Ba
peMoieIIIaHuII KYpCaTKUWIapUHU OaxoJiall.

SToMU OGynran Oemopiapja HIIEMHK TMOCTKOHIAIIMOHUPIIAHUITHUHT
mudoxoHaraya TpOMOOIM3UCHUHT HATHKaJlapura TabCUPUHU OaxoJialll.

TaankukoTHUHT 00bekTH: 108 Haap STAMU Ounan orpuran 28 €mgan 69
¢mraya Oynran (Ypraua &mm 56+4,3 Wua) MUOKapA PEeBACKYJISAPU3AIUACH

Oakapwiiran 6emMopiiap xucooaaHaau.

13



TanKUKOTHHHI MNpeIMeTH: CTPENTOKMHA3a Ipenapard, HHTEPBEHIMOH
nabapatopusi, UK cuCTOIMK Ba AMACTONMK (YHKIMSUIAPDHU 3XOKapauorpadux
KYpCcaTKUYJIapyuHU, aHTHOTpapUK aHHUKJIALIIAH HOOparT.

TagKuKOTHHHI ycyJulapW: 3JeKTpokapauorpadus, 3xokapauorpadus,
nonruiep-3xokapauorpadus, koponaporpadpus, KOK MB.

TagKNKOTHUHT MJIMHUI SHTWIKMTY Kylugaruiapiad uoopar:

WIK MapoTala, pecnyOnukamuszna ST CerMeHT »5JieBalusiii  MHOKapH
uHbapkTH OWiIaH OFpHUraH, MHUOKapH penepdy3uscd amaira OIIMPHUJITaH
OoeMopiap/ia yan KOpMHYa MUOKapAM XoJlaTura mudoxoHaraya TpOMOOJIN3UCHUHT
TabCUPU UCOOTIIAHTaH;

ST cermeHT 3J1eBalUsIM MUOKapA UH(PAPKTU OWiIaH OfpUraH, mudoxoHaraya
Ba MK(}OXOHaAa TPOMOOJUTHK Tepamnus amaira OUIMpuUiraH OeMmopiapia yamn
KOpMHYA MHUOKapJAMHMHI KACaUIMKHUHT KJIWMHUK KEUYHUIIWIa TabCUpJapU
0axoJjaHTaH;

WIK MapoTala, KIMHMK Mmapoutaa ST CerMeHT »sieBalusid MHOKap
uH(papKTHIa mudoxoHaraua TPOMOOJIHU3UC HaTWKaJlapura WIIEMHUK
NOCTKOHAMIIMOHUPJIAHUIIIHUHT TABCUPH YPraHUJITaH;

ik Mapotaba, ST cerMeHT KyTapuiiraH MUOKapA UH(papKTU OWjaH OFpUTaH
mudoxoHarayua TPOMOOJIU3UC KyJutani HaTWXacuaa KaCaJUIMKHUHT
KJIMHUKAaCUHUHT Ba 4Yan KOpUHYA (aoJUSATUHM JAMHAMUKacu 3 oM JaBoMHIA
Ky3aTHUJITaH.

TaaKUKOTHHHT aMaJIMii HATHXKAJIAPM Kyluaruiapaad noopar:

ST cermenT kyrtapwiran MuoOKapy uH(papkTuaa mudoxoHaraya
penepdy3ussHM  KYJJalml —OpKaJd —acoparjiap KaMm  yupaiud, penepdys3us
XKapaCHUHUHT caMapaloOpIury OIIMIINIa UMKOH OEpHILN acOCIaHTaH;

ST cermeHT kyTapwiraH Muokapa WHGMapKTH OuiaH orpuraH Oemopiapaa
KACAIUTMKHUHT  WJIK  CyTKajapujaa dxokapauorpadus  yTKazuil  MHUOKap.
JTUCPYHKIMACH COXaapUHU aHUKJIAI, YTKa3uirad pernepdy3ussHUHT caMapacuHu

Ba KaCaJlJIMK ITPOTrHO3HMHU 6ax0nau1 HUMKOHHWHU 6CpI/IH_II/I aCoCJIaHT aH.
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TagKUKOT HATHXKAJIAPUHUHI WIMHHA Ba aMajJuMi axaMusTH. TaaKukoT
HATHKATAPUHUHT WIMUN aXaMUATH, OJUHTAH XyJoca Ba KUPUTWITaH Takiaudiap
MUOKapJl HMH(papKTUAa 4Yal KOpUHYA KalTap MUCHYHKIUSCHHU TAIIXUCIAll Ba
JaBOJlalll XYCYCHUSITIIADUHM YpraHUWINra Ha3apuil >KUXaTAaH CEe3WIApiId Xucca
kymumuaan  uoopar. Iludoxonaraua tpomOomusucauAr STA>MU  Gynran
Oemopiiapfa KIWHUK CcaMapajopiiurd  WIMHH TacAWKJIaHIUA. TagKUKOTHHHT
HaTWXKalapu MUOKapJ wuHapkTuga penepy3uss CUHAPOMHU, Yal KOPHUHYA
TUCHYHKIMSCH MAaTOT€HE3W, KIMHUKACH, YHU TAlIXUCJAIl Ba JaBOJjalira JOUp
WIMHI  XyJlOcaJapHU TaKOMUJUIAIITUPUII HUMKOHWUHM  O€praHjurua  OujiaH
U30XJIaHAIH.

TagKUKOT HaTWIKAJAPUHUHT aMajud axaMUATH, OJMHIaH TaJKUKOTIap
Hatmxacuga SToMU Ounan orpuran 6emopiapnaa mudoxoHaraya TPOMOOTUTHK
tepanus Ba TOKA nmarn myxrta €HIamyBiIapuHid ONTHMAJUIAIITHPULLITA SPULLIHIIIH.
Yrikup Muokaps nHpapkTHAa IHdOXOHAraya pernepdy3ns METOIIAPHHA KyIUIAII
UKTUCOIMI caMapaJopivKHU TabMUHIaWIud. TaakukoT Hatwxkanapu STrMMUna
peneppy3uoH Tepanus CaMapaJOpIUTMHH OUIMPHIL, KACATUIMKHUHT JAacCTIA0KU

acopatjapy 4aCTOTAaCH Ba IUAATHHU KaMaWTUPHUII UMKOHUHH Oepa.
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Abstract

Relevance and necessity of the dissertation topic.According to the World
Health Organization (WHO), cardiovascular diseases (CVD) are the main causes
of death and disability in countries around the world, among which ST segment
elevation myocardial infarction (STeMl) takes the leading place [1]. Despite the
progress achieved in the treatment of many effective drugs, angioplasty and
surgical treatment methods, it kills 17.3 million people every year, which is 30% of
all causes of death in the world. It is predicted that this figure will increase to 23.6
million in 2030°. In Russia, cardiovascular diseases account for 55.4% of the death
structure. 90% of deaths are caused by ischemic heart disease and 10% by other
forms of cardiovascular disease. According to the American Heart Association,
"the incidence of primary myocardial infarction (MI) in one year is 550,000, and
the recurrence of Ml is 200,000 cases. About 15% of STeMI patients die, and half
of them die within an hour of the onset of symptoms.°[2].

Based on the visits in Uzbekistan53 percent of deaths among the population
aged 30-70 are still caused by cardiovascular diseases. Cardiovascular diseases
have increased by 20% in the last five years, even among young people [3]. In our
countryln the last two decades, there has been an increase in morbidity and
mortality from cardiovascular pathology, and the composition of death indicators
does not differ from the rest of the world. R.D. According to Kurbanov et al.
(2014), 11% of the elderly population in Uzbekistan suffer from IUD. [4].
Currently, early reperfusion in ST-elevation acute MI is considered one of the
urgent problems of cardiology, and a number of experimental and clinical
scientific researches are being carried out in order to find new approaches to its
early diagnosis, improve the prognosis, and achieve high efficiency in treatment
and prevention. According to the European Society of Cardiology review,
prehospital pharmacologic reperfusion has been shown to be as effective as TOCA

and stenting in many studies. Due to the insufficient supply of interventional

SCardiovascular diseases // WHO Fact sheet #317. Updated 2017 May.
®Mozaffarian D, Benjamin EJ, Go AS et al. Heart disease and stroke statistics - 2016 update: a report from the
American Heart Association. Circulation. 2016;133:e38-e60.
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laboratories in the whole world and, moreover, in our country, the inability to
perform invasive reperfusion of all patients with STeMI shows the urgency of the
problem. In Uzbekistan, the number of centers capable of performing
interventional procedures is increasing day by day. However, the fact that there are
currently relatively few centers that can perform emergency TOCA shows once
again the importance of wide use of pre-hospital thrombolysis. According to the
results of today's scientific research, reperfusion therapy is proven to be more
effective the earlier it is started [5, 6].

Today, in the conditions of reforming the health care system of our
republic, one of the priorities is to ensure the high quality of medical services.In
this regard, certain creative results have been achieved, particularly in terms of
diagnosis and emergency medical care for patients with acute myocardial
infarction. However, evidence-based results are needed in this direction to improve
care for myocardial infarction.

Today, in accordance with the five priority directions of the development of
the Republic of Uzbekistan for 2017-2021, in accordance with the strategy of
actions to improve the social protection and health care system of the population,
including "increasing the convenience and quality of medical and socio-medical
services to the population, forming a healthy lifestyle among the population”5
important tasks aimed at [7]. Implementation of these tasks, development of new
approaches to thrombolytic therapy for STeMl, and prevention of exacerbation of
myocardial dysfunction by reducing the zone of myocardial necrosis in emergency
percutaneous coronary interventions (TOCA) are among the current directions [8].
Evaluation of the effect of prehospital reperfusion therapy on myocardial
dysfunction in patients with STeMI, improvement of prehospital thrombolysis
treatment measures is currently one of the urgent issues.

In our country, the development of new approaches that can reduce MI
complications and mortality by using TLT in the pre-hospital stage of emergency
medical care organized with proper clinical and organizational-methodical

approaches is considered one of the urgent directions.
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Compliance of the research with the priorities in the development of
science and technology in the Republic of Uzbekistan.This study was carried out
within the framework of the V. "Medicine and pharmacology" research direction of
the republic's science and technology development.

The level of study of the problem.To date, it has been proven that clinically
relevant reperfusion in the coronary artery reduces the extent of myocardial
necrosis, helps maintain the structural and functional status of the left ventricle,
and reduces in-hospital mortality and long-term follow-up mortality and disability.
[4,5].

Currently, early reperfusion in acute myocardial infarction is an urgent
problem, a number of experimental and clinical researches are being conducted,
aimed at improving the effectiveness and timely diagnosis and prognosis, treatment
and prevention. In recent years, evidence has emerged that early reperfusion in
STeMI, such as prehospital reperfusion, primary percutaneous coronary
intervention (BTOCA), has a beneficial effect on myocardial infarction
complications, reperfusion injury processes, and mortality. [9.].

Many studies show that time is a critical factor in the effectiveness and
success of reperfusion interventions. Myocardial perfusion restored in a short
period of time leads to reduction of necrosis foci, prevention of complications [9].
To achieve such a result, it is necessary to perform TLT in the pre-hospital period
[6]. One study showed that mortality in patients with STeMI was 3.3% when
prehospital TLT was performed, 8% when performed in the hospital, and 12.2%
when no reperfusion therapy was performed. Accordingly, the 1-year survival of
patients was 94, 89 and 74% [11].

The results of a series of clinical (TIMI-10A, TIMI-10B, ASSENT-1,
ASSENT-2) STREAM studies show that in patients with STeMI, prehospital
thrombolysis with tenecteplase and subsequent BTOCA after the first symptom of
the disease within 3 hours shows efficacy against myocardial reperfusion [47].
Until now, the program of pre-hospital thrombolysis has not been fully

implemented in our country, which is the basis for conducting this study.
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PQ-3071 of the President of the Republic of Uzbekistan dated June 20, 2017
"On measures to further develop the provision of specialized medical care to the
population of the Republic of Uzbekistan in 2017-2021" and PQ-1652-con dated
November 28, 2011 "Deepening the integration of the health care system This
dissertation research serves to a certain extent in the implementation of the tasks
defined in the Decisions on the Measures™ and other regulatory legal documents
related to this activity.

The connection of the research with the research plans of the scientific
research institution where the dissertation was completed.Dissertation research
was carried out within the framework of the innovative grant No. 1-SS-2017-6-4
"Implementation of prediction algorithms for left ventricular dysadaptive
remodeling in acute myocardial infarction" in the research plan of the Republican
Emergency Medical Research Center.

The purpose of the studylt is to evaluate the effect of pre-hospital
thrombolysis on the clinical course of the disease, functional indicators of the left
ventricle, condition of coronary vessels, remodeling and diastolic activity in
patients with ST-elevation myocardial infarction.

Tasks of the research:

Evaluation of the clinical course of STeMI, dynamics of electrocardiographic
and laboratory changes in patients who underwent reperfusion therapy with pre-
hospital thrombolysis;

In patients with STeMI, after pre-hospital reperfusion by TOCA, to evaluate
the state of coronary vessels according to the TIMI scale and to determine the
effectiveness of reperfusion performed in the hospital;

Evaluation of left ventricular systolic, diastolic, and remodeling parameters
three months after reperfusion in patients with STeMI who underwent prehospital
thrombolysis.

To evaluate the effect of ischemic postconditioning on outcomes of
prehospital thrombolysis in patients with STeMI.
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The object of the study:108 STeMI patients aged 28 to 69 years (mean age
56+4.3 years) underwent myocardial revascularization.

Subject of research:consists of streptokinase drug, interventional laboratory,
echocardiographic indicators of LV systolic and diastolic functions, angiographic
determination.

Research  methods:electrocardiography,  echocardiography,  doppler
echocardiography, coronary angiography, KFK MV,

Scientific novelty of the researchconsists of:

for the first time, in our republic, the effect of pre-hospital thrombolysis on
the condition of the left ventricular myocardium in patients with ST-segment
elevation myocardial infarction and myocardial reperfusion was performed,;

Effects of left ventricular myocardium on the clinical course of the disease
were evaluated in patients with ST-segment elevation myocardial infarction who
underwent pre-hospital and in-hospital thrombolytic therapy;

for the first time, the effect of ischemic postconditioning on the results of pre-
hospital thrombolysis in ST segment elevation myocardial infarction was studied
in clinical conditions;

for the first time, as a result of the use of pre-hospital thrombolysis in patients
with ST-segment elevation myocardial infarction, the dynamics of the clinic and
left ventricular function were observed for 3 months.

Practical results of the researchconsists of the following:

It is based on the fact that using pre-hospital reperfusion in ST-segment
elevation myocardial infarction reduces complications and increases the efficiency
of the reperfusion process;

It is based on the fact that echocardiography in the first days of the disease in
patients with ST segment elevation myocardial infarction allows to determine the
areas of myocardial dysfunction, evaluate the effect of reperfusion and the
prognosis of the disease.

Scientific and practical significance of research results.The scientific

significance of the research results, the conclusions drawn and the suggestions
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made are theoretically significant contributions to the study of diagnosis and
treatment features of left ventricular regurgitation dysfunction in myocardial
infarction. The clinical effectiveness of prehospital thrombolysis in patients with
STeMI has been scientifically confirmed. The results of the study are explained by
the fact that they have made it possible to improve scientific conclusions on the
pathogenesis, clinic, diagnosis and treatment of reperfusion syndrome, left
ventricular dysfunction in myocardial infarction.

The practical significance of the results of the study is that as a result of the
obtained studies, optimization of pre-hospital thrombolytic therapy and thorough
approaches in TOCA in patients with STeMI was achieved. Use of pre-hospital
reperfusion methods in acute myocardial infarction provides econAMIc efficiency.
The results of the study allow to increase the effectiveness of reperfusion therapy
in STeMI, reduce the frequency and severity of the initial complications of the

disease.
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CHAPTER I. IN-HOSPITAL THROMBOLYSIS IN ST ELEVATION
ACUTE CORONARY SYNDROME
(LITERATURE REVIEW)

§ 1.1. Pathogenesis of ST-elevation acute myocardial infarction

Acute coronary syndrome (ACS) is an initial presumptive diagnosis based on
the combination of clinical, electrocardiographic and laboratory symptoms, when
myocardial infarction or unstable angina (NS) can be suspected. This term includes
ST-segment elevation myocardial infarction (STeMlI) or non-elevation myocardial
infarction (NSTeMI) [60]. This term is mainly used in the pre-hospital phase and is
related to the need to choose a therapeutic direction at the first contact with
patients [61]. The diagnosis of AMI/NS is based on the clinical symptoms of the
disease, manifestation, exacerbation and/or aggravation of anginal attacks,
biomarkers of necrosis. ST-segment elevation or non-ST-segment elevation ACS is
a diagnosis made by the physician who first contacts the patient. In addition, on the
basis of ECG dynamics, markers of myocardial necrosis, repeated blood tests, it is
determined whether the patient has myocardial necrosis and is transformed into
unstable angina or Ml [137].

The morphological basis of ACS is the formation of a thrombus with
atherosclerotic plaque damage in the coronary artery. In this case, a large coronary
artery can be blocked, and then extensive transmural myocardial necrosis develops,
which is reflected in the form of an elevation of the ST segment on the ECG. In
incomplete coronary artery occlusion, ECG changes such as ST-segment
depression, negative T waves, or no ECG changes may be present [8, 10, 11, 137].

In acute coronary syndrome, there must be complete occlusion of blood flow
to cause ST segment elevation on the ECG. Damage to the endothelium plays an
important role in the development of the atherosclerotic process. Damage to the
endothelium with blood flow in the branches of the coronary vessels is considered
among the damaging hemodynamic factors, which is especially evident in patients

with coronary artery disease. Endothelial cell damage is caused by
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hypercholesterolemia, hyperglycemia, smoking, increased catecholamines,
immune complexes, and infections [22, 81, 82].

Coronary atherosclerosis and thin-walled fibroatheroma can cause sudden
rupture of the coronary artery. This leads to changes in the vascular endothelium,
resulting in the platelet cascade, activation, aggregation, adhesion and thrombus
formation. Increasing thrombosis causes partial or complete blocCAge of the
coronary artery. Myocardial damage occurs as soon as blood flow is restricted or
interrupted, which makes timely treatment necessary [25, 26, 66, 70].

In the arteries, lipid bodies are found in the early stages of the development of
atherosclerotic lesions. The phase of lipid bodies is believed to correspond to a
dynamic balance between the entry and exit of lipids into the cell. It is possible that
exposure to risk factors at this stage can achieve a reduction in the influx of lipids
into the follicle, promoting the development of the extracellular matrix and thus the
formation of follicle scars. In cases where the intake of lipids dAMInates the
excretion, the volume of the follicle increases, and the wall becomes thinner. At
this stage of development, the cocoon is easily fragile and prone to tearing [61, 64].

Atherosclerotic plaque is the main element of atherosclerosis. In the
atherosclerotic plague, a core is separated, which consists of lipids bounded by a
fibrous capsule. The area of the cochlea that protrudes into the vessel is called the
superficial layer, and the opposite part bordering the blood vessel wall is called the
cochlear base. Segments of the sphenoid valve that pass into the intact wall of the
arteries are called the "shoulder" region [61, 64, 69].

Free cholesterol and its esters are present in the core of pilaccha. Closer to the
edge of the nucleus are lipid-saturated macrophages called foam cells.
Macrophages, which supplied lipids to the cell nucleus, are destroyed, and their
content increases the cell nucleus. The shoulder areas of the capillary surface layer
are most affected by arterial contraction and dilatation, this surface is the thinnest,
most delicate part of the capillary, and capillary rupture most often occurs in these
regions [61].
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Cracking of the capillary wall is determined by a number of physical factors
and is more often observed in places where the fibrous cap is thinned and
infiltrated by foam cells. Eccentrically located scapula often ruptures from the
shoulder. Pathological comparisons of intact and ruptured mitral valves have
shown that the tendency to rupture depends on chronic "stress" of the arterial wall
or thinning of the wall, the location, consistency, and size of the nucleus, as well as
the geometry of the blood vessels.

Petal cracking is not just a mechanical process. Analysis of atherectomy
material from patients with MI showed the presence of macrophage-rich areas
within the stipule. Macrophages are able to destroy the extracellular matrix due to
phagocytosis and the secretion of proteolytic enzymes such as plasminogen
activators, metalloproteinases (collagenases, gelatinases, stromelysins). Its action
weakens the fibrous wall of the cell and contributes to its rupture.
Metalloproteinases and their tissue inhibitors are invALVFd in vascular
remodeling processes [58, 59, 60,61].

Thus, it can be assumed that metalloproteinases in platelets and monocytes
are invALVFd in platelet wall destabilization in patients with MI. Tissue factor is
the main activator of the coagulation cascade during platelet rupture [68, 70, 76].

Local factors of thrombus formation include erosion or wound on the wall of
the thrombus, changes in its geometry, which determine the degree of stenosis of
the artery, its composition (lipid-rich thrombus is the most thrombogenic). In
addition, it is necessary to take into account the size of the surface of the thrombus
with thrombogenetic proteins, which determine the further growth of the thrombus,
as well as the rescue reactions of the affected segment of the artery. Systemic
thrombogenic risk factors include the amount of cholesterol, lipoproteins,
fibrinogen, impaired fibrinolysis (increased inhibition of tissue plasminogen
activator), activation of platelets and blood clotting factors (increased factor VII,
thrombin generation), the role of infectious agents (Sovid 19, Chlamydia

pneumoniae, cytomegalovirus, Helicobacter pylori) [23].
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The development of Ml is based on the rupture of the atherosclerotic plaque
in the coronary artery, the formation of a pre-mural thrombus, first with platelet
("white") and then with fibrin ("red") on its surface. Regardless of the specific
causes of absolute or relative insufficiency of coronary vessels, four stages of
ischemic myocardial damage are distinguished: 1) stage of ischemia, 2) stage of
alteration, 3) stage of necrosis and 4) fibrosis [61].

In the first stage, local hypoxia leads to impaired release of ischemic factors
and metabolites from myocardial cells. Accumulation of damaged metabolic
products is an important factor contributing to the development of irreversible
damage. With a lack of oxygen, the cycle of three carbonic acids stops, a
deficiency of macroergic phosphorus compounds (ATF, creatine phosphate)
develops. Violation of the energy supply of myocardial cells is one of the initial
and main factors of their damage in coronary insufficiency. The first macroerg to
disappear is creatine phosphate. Its reserve reaches about 5 minutes [61, 141].

Violation of energy synthesis and resynthesis leads to the activation of
anaerobic glycolysis, which leads to the accumulation of lactate in the myocardium
and the development of acidosis. Intracellular acidosis also plays an important role
in the development of irreversible changes. Accumulating in the area of ischemia,
non-oxidized products, biologically active substances, in particular, bradykinin,
cause pain. Pain, in turn, triggers a stress response that increases the production of
catecholamines. Catecholamines increase myocardial oxygen demand, hypoxia
worsens. Thus, the ischemic zone can expand under the influence of pain. Strong
acidosis leads to inhibition of glycinaldehyde-3-phosphate dehydrogenase,
phosphofructokinase; the breakdown of glycogen and the production of ATF in the
process of glycolysis gradually stops. High activity of glycolysis is observed only
in the first minutes of ischemia [82].

Due to the lack of ATF, the operation of ion pumps gradually deteriorates.
Sodium and chloride ions accumulate inside the cardiomyocytes, and potassium
ions leave the muscle cells. Hyperhydration of cardiomyocytes occurs due to an

increase in sodium ions in the cell and an increase in the permeability of cell

25



membranes. An imbalance of ions and fluid develops in the myocardium. lon
imbalance underlies the disturbances in myocardial excitability, conduction,
contraction, and relaxation that characterize coronary insufficiency [61, 80, 81, 82,
87, 105].

Disruption of the function of calcium pumps leads to the accumulation of
calcium ions in the cytoplasm of heart cells. Calcium overload is another important
factor that causes irreversible changes in cardiomyocytes in coronary insufficiency.
Excess amount of calcium leads to violation of diastolic relaxation of
cardiomyocytes and development of myocardial contracture. As a result, the
systolic and diastolic functions of the left ventricle are disturbed. Marked hypoxia,
acidosis, calcium contracture, hyperhydration lead to structural and functional
disorders of cell membranes. Damage to cell membranes is exacerbated by the
activation of lipid peroxidation and the accumulation of free radicals, the activation
of calcium-dependent phosphorylases A2 and C, which dramatically increase the
breakdown of cell membrane lipids [61, 89, 90].

Accumulation of membrane phospholipids, primarily amphiphilic products of
hydrolysis of lysophosphoglycerides, in the sarcolemma of cells is of great
importance in damage to the membrane of myocardial cells. Amphiphilic proteins
change the physical properties of membranes, change the activity of membrane
bound enzymes, receptors and ion channels.

Damage to the sarcolemma is one of the direct causes of cell death during
myocardial ischemia. If the sarcolemma maintains its ability to regulate ion flow
and intracellular fluid volume, then the cell maintains its integrity. If the cell
membrane cannot maintain the homeostasis of Ca2+, Na+, K+, and water,
irreversible contracture, severe swelling, and cell death develop. Alteration - stage
develops gradually. During the entire first stage, and it can last 1-1.5 hours, the
pathological changes of this stage are restored. Restoration of normal blood flow
within 15-18 minutes leads to full recovery of all heart functions. After 20 minutes,

not all cells are regenerated. The duration of ischemia up to 40 minutes is
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accompanied by the death of approximately 50% of cells. With ischemia lasting
more than 1-1.5 hours, almost all cells die [61].

Proteolytic enzymes released in large quantities from lysosomes destroy
cardiomyocytes, myofibrillar membranes. Excess calcium resulting from the
activation of calcium-dependent phosphorylases enhances further destruction of
the lipid layer of cell membranes. Secondary coronary spasm events can develop in
ischemic myocardium, which determines the occurrence of the phenomenon of
"no-reflow". Secondary coronary spasm is explained by the accumulation of high
concentrations of potassium ions, norepinephrine, thromboxane, which can cause
significant narrowing of small coronary vessels, as well as swelling and
compression of coronary vessels. The processes of alteration and autolysis
increase, and if the changes are irreversible, they turn into necrosis [95].

Necrosis begins to appear 30-40 minutes after the onset of pain. Interstitial
swelling occurs, cells die, are surrounded by neutrophils, which are later replaced
by macrophages, lymphocytes. Myocardial necrosis within the ischemic zone is
not a one-time event, but a gradual process that starts from the cells of the
subendocardial zone and spreads to the subepicardium. The dead area of the
myocardium turns into a mass without a homogeneous structure. A number of
enzymes and proteins are released from the necrotic myocardium - signs of injury,
their detection in the blood is used to diagnose myocardial infarction.

Signs of dead cardiomyocytes include the following enzymes: creatine kinase
(KK), lactate dehydrogenase (LDG), aspartate aminotransferase (ACT), glycogen
phosphorylase (GF). The highest "cardiospecificity" is characteristic of the MV-
creatine kinase (KFK MV) isoenzyme. Creatine kinase consists of two subunits,
labeled M (muscle) and B (brain). There is VV-isoenzyme in the brain, MM-
creatine kinase in the muscles, MV-creatine kinase in the heart, and LDG
cardioisoenzyme alpha-lactate dehydrogenase (a-LDG) is also specific for the
activity of cardiomyocytes.

Hyperenzymatemia usually appears long after the direct injury (6-12 hours),

has a peak within 2 days, and begins to decrease by 4-7 days of illness. In this case,
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the amount of GF increases first, then KK and KFK-MV, and then the activity of
LDG and its "heart" isoenzyme a-LDG increases. The most informative 8-24 hour
study of the activity of enzymes in dynamics, their activity is determined in 97-98
percent of patients with myocardial infarction. Protein markers of myocardial
infarction include myoglobin (Mg) and contractile proteins troponin T (TnT) and
troponin | (Tnl) [51].

TnT and Tnl are contractile proteins that are normally absent in serum. They
appear only with necrosis of cardiomyocytes and (especially Tnl) are one of the
most sensitive and early signs of myocardial infarction. The content of these
proteins in the blood rises 3-4 hours after a painful attack. In addition,
determination of Mg makes it possible to diagnose recurrent myocardial infarction,
which develops a few hours after the first death of cardiomyocytes. The reason for
this is that the small size of Mg molecules allows them to leave damaged
membranes directly into the blood, freely pass through the glomerular filter and
quickly leave with urine, therefore, during myocardial infarction, the amount of
Mg in the blood increases quickly and decreases just as quickly. Therefore, a
repeated increase in Mg levels may indicate a "recurrent” heart attack [51].

After the stage of necrosis, the stage of fibrosis begins, in which the site of
necrosis is replaced by connective tissue, turns into a scar, and the loss of dead
muscle mass is compensated by regenerative hypertrophy of the remaining
cardiomyocytes. Reparative changes appear much earlier. The proliferative cell
response begins within 24 hours after the onset of infarction and reaches a
maximum after 6 days. On the fourth day, a macrophage reaction develops outside
the wall of leukocytes, and young, active fibroblasts appear. The neoplasm of
argyrophilic and collagen fibers increases. By the 10th day, the formed connective
tissue is detected, from which newly formed capillaries begin to move to the
necrosis zone. Gradually, connective tissue is formed, the number of collagen
fibers increases, and the number of vessels and cells decreases. In most cases, by
the end of 6-8 weeks, a scar is formed at the site of the infarction. However, these

terms change depending on the size of the heart attack and the reactivity of the
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patient's body. The final formation of the scar in the myocardium, as a rule, ends in
3-4 months [124].

Studies have shown that myocardial necrosis begins 20 minutes after the
onset of coronary artery occlusion and spreads as a wave front from the
endocardium to the epicardium. Necrosis of the subendocardial layer of the heart
muscle develops after 20-40 minutes of occlusion of the vessel responsible for the
infarction. However, with 40 minutes of occlusion, 72% of ischemic myocardium
can be preserved when coronary blood flow is restored. If reperfusion occurs 3
hours after the start of the process, this rate is only 33%, and if occlusion lasts up

to 6 hours, only 16% of the ischemic myocardium can be saved [22, 23, 124].

§1.2. Methods of myocardial reperfusion in ST-elevation acute myocardial
infarction

To date, there are three reperfusion methods for restoring coronary blood flow
in an infarct-related artery: pharmacological - thrombolytic therapy (systemic or
intracoronary injection of thrombolytics); x-ray endovascular - on the basis of
TOCA, balloon angioplasty and stenting of the artery due to infarction; surgery -
urgent autovenous or arterial shunting of coronary arteries is widely used. Each
reperfusion method has certain advantages and disadvantages. Currently, coronary
angioplasty with stenting has become the most effective method in the world to
restore blood flow to the infarcted artery [17, 83, 84, 94, 110].

The current standard of care for patients with STeMI includes urgent TOCA
with stenting of the infarct-related artery within the first 120 minutes after the
onset of an anginal attack. This allows restoration of coronary blood flow in more
than 90% of patients [1, 2, 57, 69]. At the same time, the current recommendations
emphasize that a pharmacological method of myocardial revascularization -
thrombolytic therapy (TLT) - can be used in patients whose hospitalization in a
specialized center is delayed for any reason. As a result of systemic thrombolysis,
thrombus disintegration is achieved and the patency of the blocked coronary artery

is restored. Restoration of blood flow leads to the preservation of cardiomyocyte
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life and electrical stability, limiting the zone of necrosis, normalizing myocardial
function and reducing mortality in patients with STeMI. Thrombolysis is
considered effective if after 90 minutes there is a significant decrease in the
intensity of the pain syndrome, more than 50% decrease in the ST segment, and the
appearance of reperfusion arrhythmia [69].

Rapid restoration of blood flow to the damaged myocardium limits the spread
of necrosis and reduces mortality. Such results can be achieved pharmacologically,
with a thrombolytic drug, or mechanically, by performing an operation called
primary balloon angioplasty or by placing a stent. Each method has its own
advantages and limitations [27, 28, 24, 21, 58, 106].

Thrombolytic therapy is widespread and effective, but its use sometimes leads
to hemorrhagic complications. Thrombus lysis is not achieved in 10-15% of
patients receiving thrombolytic drugs. Only half of patients who undergo antegrade
coronary revascularization return to normal, and a small number of these patients
develop reocclusion after discharge from the hospital. To overcome these
shortcAMIngs, new thrombolytic agents have been developed to increase the early
patency of coronary arteries and reduce the likelihood of hemorrhagic
complications. In addition, the use of reduced doses of thrombolytics in
combination with potent antiplatelet drugs (eg, with a glycoprotein Ilb/llla
inhibitor) restores antegrade blood flow as effectively as full doses of
thrombolytics and reduces the number of reocclusions.[59, 60].

Thrombolytic therapy is prescribed for the treatment of STeMI if TLT can be
started within 12 hours of the onset of symptoms, if there are no contraindications,
and if coronary angioplasty is not immediately possible [5]. Thrombolysis is most
effective in the first 2 hours. After 12 hours, the risk of intracranial bleeding
associated with thrombolytic therapy outweighs any benefit [23, 24, 26]. Since
irreversible damage occurs within 2-4 hours after infarction, reperfusion should be
strictly performed within the specified time interval. Thrombolytic drugs are
contraindicated in the treatment of patients with intractable angina, NSTeMI, and

symptoms of cardiogenic shock [23, 123].
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Excellent thrombolytics cause rapid reperfusion, achieve high stable
permeability, are specific for recently formed thrombi, easy and rapid
administration, low risk of intracerebral hemorrhage and systemic bleeding, have
no antigenic properties, adverse hemodynamic effects, or interactions with
clinically relevant drugs. it should have no negative effects and be econAMiIcally
cheap [23, 86, 87]

Currently available thrombolytic agents include streptokinase, urokinase, and
alteplase (recombinant tissue plasminogen activator -RTPI). Thrombolytic agents
similar to RTPI in structure, such as reteplase, tenecteplase and metalize, are
distinguished by their high efficiency. The thrombolytic agent used in a particular
individual is based on the facility's capabilities and the patient's age [17, 19, 20].

Depending on the thrombolytic agent used, additional anticoagulation with
heparin or low molecular weight heparin may be beneficial [15, 33]. With RTPI
and related agents (reteplase and tenecteplase), heparin is needed to keep the
coronary artery patent. Due to the anticoagulant effect of fibrinogen loss caused by
treatment with streptokinase and urokinase, it is less necessary there [11].

Thrombolytic therapy to stop myocardial infarction is not always effective.
The level of effectiveness of the thrombolytic agent depends on the time of onset
of myocardial infarction, and the best results are achieved if thrombolytic agents
are used within two hours after the onset of symptoms [17, 18]. Thrombolytics
have a failure rate of up to 50% [19] In cases where a thrombolytic agent fails to
open an infarct-related coronary artery, the patient then undergoes "infarct-rescue"
percutaneous coronary intervention (and coronary angioplasty) with antiplatelet,
anticoagulant therapy [20] . In this setting, percutaneous coronary intervention is
known as “rescue TOCA” or “rescue TOCA.” Complications, especially bleeding,
are significantly higher with rescue TOCA than with primary TOCA [41, 57, 59,
60, 69].

With excessive production of oxygen free radicals during reperfusion,
intracellular antioxidants and free radical scavengers (superoxide dismutase,

catalase, glutathione peroxidase, glutathione, ascorbic acid, vitamin E) cannot
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cope, and tissues are damaged by free radicals. Free radicals attack all components
of myocytes. Lipids, which make up the main part of cell membranes, are
especially susceptible to attack by free radicals, leading to the formation of lipid
peroxides and hydroperoxides, as well as aldehydes. The second important target
of free radical attack is membrane proteins responsible for ion transport and
cellular ion homeostasis, as well as protein structures of the mitochondrial
respiratory chain [95].

Thus, free radical damage to myocytes leads to disruption of the barrier
function of membranes, changes in ion homeostasis of cells, damage to
mitochondrial respiratory chain structures, and degradation of membrane lipids
(hydroperoxide and lipid peroxides) or intracellular proteins. All of these
significantly affect the functional state of myocytes, as well as their viability [95].

The phenomenon of the "oxygen paradox" is closely related to the
development of the so-called "calcium paradox™. DJ Hearse et al. (1978) noted the
occurrence of oxygen paradox as well as calcium paradox during reoxygenation of
the heart after anoxia and emphasized the close relationship of these phenomena,
labeling this phenomenon the "reoxygenation phenomenon™. The beginning of
tissue oxygenation leads to the re-energization of the electron transport chain,
which leads to the uncontrolled absorption of calcium by the mitochondria.
Simultaneously, the activated electron transport chain initiates the production of
oxygen-activating electrons, which is the first step in the oxygen paradox [44].
Calcium ions, in turn, play an important role in the activation of lipid peroxidation
[102]. During reperfusion, the concentration of calcium in the cytoplasm increases,
probably due to damage to the normal mechanisms of sequestration of this ion by
the sarcoplasmic reticulum and contractile apparatus. High cytoplasmic gradients
and uncontrolled calcium sequestration by mitochondria disrupt the respiratory
chain and derail ATF production [51, 54, 58].

Emergency myocardial reperfusion in STeMI can prevent irreversible cardiac
changes and life-threatening complications if the patient is admitted to the hospital

within the first 6 hours after the onset of symptoms. The time to restore antegrade
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blood flow in the coronary artery associated with epicardial infarction is a factor
that determines the effectiveness of all reperfusion methods [1, 2, 15, 64, 65].

In some cases, reperfusion is not only able to restore the function of ischemic
myocardium, but can also cause paradoxical dysfunction of cardiomyocytes due to
"reperfusion injury" [76, 95, 98], which may be more severe than ischemia [105,
107]. The severity of myocardial reperfusion injury (MRI) depends on the duration
of acute myocardial ischemia and the diameter of the infarcted artery. The larger
the diameter of the coronary arteries, the more obvious the complications. In the
process of stenting the narrowed area of the main trunk of the left coronary artery,
the effect of such a mechanism of MRS is dangerous. In such cases, effective
restoration of coronary blood flow, mainly in pathologically induced CHF, leads to
acute myocardial stromal engorgement, severe heart failure, and possible
debilitating cardiogenic shock [141].

The current standard of care for patients with STeMI includes emergency
percutaneous coronary intervention (TOCA) with stenting of the infarct-related
artery within the first 120 minutes after the onset of anginal attacks. This allows
restoration of coronary blood flow in more than 90% of patients [2, 10, 11, 12, 13,
69, 134].

The effectiveness of thrombolysis is limited by time parameters and sharply
decreases with the passage of time from the beginning of the pain attack (that is,
from the beginning of the formation of coronary thrombosis). Thrombolysis is
most effective within the first 2 hours from the onset of symptoms, and after 12
hours the risk of complications outweighs the possible benefit [2]. Increases the
risk of hemorrhagic complications during thrombolysis. Risk factors for the
development of hemorrhagic complications in patients with CKD include: older
age, female sex, history of bleeding, renal failure, ongoing intracoronary
interventions, recent pharmacological reperfusion, as well as ionotropic, diuretic,
and II, V/III a-receptor blockers. treatment with glycoprotein blockers. Among the

hemorrhagic complications, one of the most serious complications is bleeding
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inside the brain. TLT is contraindicated in patients with a high risk of hemorrhagic
complications and a high risk of bleeding [38, 39, 69].

For thrombolysis, fibrinolytic agents (plasminogen activators) are used, under
the influence of which the inactive plasminogen protein circulating in the blood
turns into an active plasmin fragment, which leads to fibrin lysis and thrombus
destruction [4, 18]. There are three generations of thrombolytics:

Streptokinase | is a highly purified protein derivative of plasminogen activator
produced by group C B-hemolytic streptococci. Streptokinase forms a complex
with plasminogen and converts plasminogen to plasmin, it does not have
fibrinospecificity.

Alteplase Il is a genetically engineered recombinant preparation of human
tissue plasminogen activator. When administered intravenously, it selectively
activates plasminogen adsorbed to fibrin. It has a specific effect on fibrin without
significantly reducing the amount of fibrinogen in the blood plasma. Compared to
streptokinase, alteplase has a faster and more specific fibrinolytic effect and is
resistant to plasminogen activator inhibitor. Due to its fibrinospecificity,
hemorrhagic complications are less frequent on the background of its use.
Hypersensitivity reactions are rare [5, 6].

[11 - tenecteplase. As a result of the modification of the alteplase molecule, a
new fibrinolytic was created, which has a more specific fibrinospecificity and a
higher resistance to the endogenous inhibitor of plasminogen activator | (PAI). The
half-life of the drug is increased to 20 minutes, which allows it to be administered
in the form of a single bolus [5].

Thus, direct plasminogen activator has high fibrin specificity, which
significantly reduces the time of effective thrombolysis, and has a high degree of
safety due to very low systemic effects, which reduces the risk of hemorrhagic
complications and hypotension [96]. Since these drugs are not allergenic, they can
be used again and again, unlike streptokinase. An additional advantage of
tenecteplase is that it has the greatest resistance to PAI 1, which allows

thrombolysis with a single bolus injection. In contrast to alteplase, tenecteplase
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only slightly enhances the aggregation of collagen-sensitive platelets, which
reduces the risk of re-occlusion of coronary arteries after effective thrombolysis [8,
88, 92].

The ASSENT-II multicenter clinical study, which included almost 16,949
patients with STeMI, evaluated the efficacy and safety of TLT in two groups of
patients. One received alteplase <100 mg intravenously over 90 minutes; in the
second, 30-50 mg of tenecteplase (depending on the patient's body weight) was
administered intravenously as a single bolus over 5-10 seconds. It was found that
the 30-day mortality rates of patients in both groups did not differ (6.15% in the
alteplase group and 6.18% in the tenecteplase group), and adverse effects were
significantly lower with the use of tenecteplase [9]. Prehospital TLT not only
reduced in-hospital mortality by 17% in patients with OCD [45], but also extended
life expectancy by an average of 2.5-3 years [11].

The ASSENT-III PLUS trial investigated the efficacy and safety of
prehospital thrombolysis with tenecteplase. The time from first onset of symptoms
to treatment was shown to be reduced by 47 minutes compared to patients treated
in hospital. A positive clinical picture of the disease was noted in 53% of patients,
it was a decrease in the duration and character of anginal attacks, and positive
changes in the dynamics of the ST segment on the ECG were shown, which
contributed to a decrease in the 30-day mortality rate in the group of patients who
received TLT. This indicator increased with a decrease in the time of thrombolysis
from the time of clinical manifestation of the disease [131].

Patients whose myocardial infarction was stopped by prehospital
thrombolysis had a 12-month mortality rate 5.3 times lower than the group of
patients with myocardial infarction [136].

Urgent care is the first medical care that patients with OCD seek. Annually in
Russia emergency medical care makes about 50 million visits, including more than
25 thousand for OCD every day [5, 11, 13, 15, 17, 18, 21]. The ambulance team,
regardless of its profile, should implement a full range of therapeutic measures,

and reperfusion therapy with thrombolytics should be performed in patients with

35



STeMl, if it is not possible to quickly hospitalize them to a specialized vascular
center. Currently, TLT is considered the most convenient reperfusion strategy for
patients living in large areas with the distance of specialized centers providing
high-tech care [15]. The advantage of thrombolytic therapy (TLT) is that it is
simple to use, low cost, is performed in real clinical experience, and is performed
in all inpatients and prehospital patients with Ml.

In patients with ST elevation MI (STeMI) on ECG, the mechanical method of
reperfusion is more effective, in 95-98% of cases the function of the occluded
arteries is restored. Very rarely, early and late reocclusions, hemorrhagic
complications, including hemorrhagic strokes were observed [31].

Currently, it is almost impossible to perform reperfusion using primary
TOCA in patients with STeMI even in developed countries to cover all patients.
Therefore, if TOCA cannot be performed within the recommended time frame,
TLT within the first 12 hours of illness remains the reperfusion therapy of choice
and should be performed in all patients with STeMI [31, 46].

Prehospital TLT with tenecteplase by an emergency physician may be
preferred due to its convenience and high safety [38].

During the development of ischemia, regional disturbances of diastolic
function occur earlier, and with its increase, regional disturbances of systolic
function of the myocardium occur [67, 82].

In the presence of acute myocardial ischemia/reperfusion, left ventricular wall
stiffness increases [67, 77]. Currently, the development of this condition, the
pathogenetic mechanism of left ventricular diastolic relaxation disorder is as
follows: insufficient oxygen supply to the myocardium leads to a lack of
macroergic compounds, which in turn slows down the process of early diastolic
relaxation of the left ventricle. These changes affect the process of filling the
ventricular chamber in early diastole: due to a slower than normal decrease in left
ventricular pressure, the time when the pressure levels between the ventricle and
the ventricle are equal is reached later. This leads to an increase in the duration of

the isometric relaxation period of the left ventricular myocardium. After the mitral
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valve opens, the pressure gradient between the ventricle and the ventricle is less
than normal, and therefore the early diastolic filling flow is reduced. One type of
compensation is provided during ventricular systole, when the amount of blood
necessary to adequately fill the left ventricle is introduced during active contraction
of the ventricular chamber. Thus, the fractional contribution of the chamber to the
formation of the stroke volume increases [72, 73].

The presence of QQ myocardial diastolic dysfunction, in addition to existing
systolic, exacerbates QQ myocardial global dysfunction in acute myocardial
ischemia/reperfusion [73].

Aborted or ‘“abortive” myocardial infarction is defined as a significant
(>50%) decrease in the ST segment from baseline, ECG signs of transmural
myocardial ischemia, and the absence of a more than two-fold increase in creatine
phosphokinase, which indicates the degree of myocardial infarction. Coronary
angiography with percutaneous coronary intervention is the optimal management
strategy for especially high-risk patients with abortive Ml criteria after successful
prehospital thrombolytic therapy [27].

Kozlov S.V., Gorbenko P.l., et al. (2011) research studies proved that the
criteria for abortive myocardial infarction were significantly higher in the group of
patients with successful pre-hospital TLT and subsequent TOCA compared to
primary TOCA. Achieving criteria for an aborted MI is associated with a smaller
volume of myocardial necrosis. Independent predictors of sustained MI were the
degree of thrombosis of the infarcted artery and the time to start reperfusion
therapy. Although there were no significant differences in in-hospital and 30-day
mortality between patients treated with invasive and combined reperfusion therapy
with interrupted or “conventional” MI, there was a trend toward lower mortality
rates in these patients during long-term follow-up [7].

"Stunned myocardium" (stanning) is a non-permanent post-ischemic
contractile dysfunction of viable myocardium preserved by timely reperfusion [70,
71]. The phenomenon of "scarred myocardium" occurs in acute coronary blood

flow disturbances, when reperfusion is restored after recovery of the myocardial
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contractile function in proportion to the nature of the ischemic injury. Short-term
cessation of blood flow (up to 10 minutes) leads to small and short-term
myocardial dysfunction after blood supply is restored. Prolonged and clear
disruption of blood flow (more than 20-40 minutes) causes the development of
transmural myocardial infarction. If the ischemia is moderate, the decrease in
blood flow within 1-2 hours causes left ventricular dysfunction that persists for
some time (on average, 3 to 5 days) without the development of transmural injury
[70].

The precise relationship between coronary blood flow, myocardial oxygen
consumption, and the contractile function of the heart is a fundamental principle of
cardiac physiology. A decrease in coronary blood flow quickly leads to a violation
of myocardial function (first diastolic, then systolic), and these ECG changes
develop before the appearance of anginal pain. If coronary blood flow is restored
within 3 minutes, contractile function is rapidly restored in ischemic regions [3, 12,
19, 70]. If complete reperfusion is achieved 5-20 minutes after the onset of acute
ischemia, biochemical signs of ischemia and normalization of function are
observed after a few hours, days, or weeks, which is a state of "stunning™ of the
myocardium [3, 12, 19, 70, 141 ].

Restoration of coronary blood flow to normal values is a prerequisite for
complete recovery of myocardial function in a state of anesthesia [41]. On the
other hand, if coronary blood flow is quickly restored after an episode of acute
ischemia, but not completely (partial reperfusion), the ischemic area remains
hypoperfused and its contractile function decreases accordingly [70]. Three factors
lead to the pathogenesis of myocardial "paralysis": formation of excess free
oxygen radicals, overload of Ca2+ after reperfusion in cardiomyocytes, decrease of
sensitivity of myofibrils to Ca2+ [44, 65]. In turn, Ca2+ overload in the myoplasm
activates calpains, which induce proteolysis of myofibrils. The need to
resynthesize new myofilaments is one of the factors determining the period of
recovery of the contractile function of cardiomyocytes [95]. After restoration of

blood flow, there is an unregulated influx of Ca2+ through the damaged
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sarcolemma channels. Lack of macrophosphate energy leads to derailment of the
Ca2+ pump of the sarcoplasmic reticulum, which regulates the concentration of
cytoplasmic Ca2+ [141]. Ischemia lasting more than 30 min, on the other hand,
directly causes irreversible myocardial damage [141].

Thus, regardless of the type of reperfusion therapy, according to a review of
the literature, its early implementation leads to improved outcomes in patients with
STeMl.

1.3. Prehospital thrombolysis in ST-segment elevation acute myocardial

infarction.

NCDs remain the most common cause of death and account for 40-60% of all
deaths, 60—77% die outside the hospital, and more than 80% of them die suddenly
[59, 69, 103]. Recovery from the disease and the prognosis of life depend on how
quickly and highly qualified medical care is provided to the patient. In solving this
problem, great importance is given to emergency medical care at the pre-hospital
stage and, first of all, ambulance service [23,62,77]. Much research has been
devoted to improving the effectiveness of care for patients with MI.
[17,21,23,24,28,93]. However, there is still no clarity on the question of what are
the actual possibilities and methods of solving this problem by the TTYo service.
The main goal of improving the organization of emergency care for cardiology
patients is to reduce the mortality of patients with cardiovascular diseases at the
stage of hospitalization, which is carried out through early diagnosis of acute
coronary insufficiency, quality treatment of emergency medical care, timely
treatment of patients by cardiology pathology and cardiology group emergency
services. hospitalization [79,85,127].

Antithrombotic therapy has been shown in many studies to reduce mortality
in patients with MI, one of the most effective treatments. Despite the fact that
antithrombotic therapy is desirable as soon as possible, there are currently

insufficient specific studies to evaluate its prehospital effectiveness [99, 131, 132].
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A meta-analysis of a number of large studies showed that thrombolysis
performed within the first hour from the onset of the disease saved 65 lives out of
1000 treated patients (39 within the first two hours, and approximately 20 within 7-
12 hours) [41, 120] . Early (within the first hour after the onset of an anginal
attack) thrombolysis stops MI in 40% of cases and prevents foci of myocardial
damage. Therefore, the first hour after the onset of an anginal attack is called the
"golden hour"” for TLT [1, 2, 3, 4, 41, 138].

If TLT is started at the pre-hospital stage, the time interval before the start of
TLT can be shortened by 1 hour. Thus, at present, restoration of coronary blood
flow in the infarct-related artery during the first hours of Ml helps to: limit the
extent of myocardial damage, prevent the development, pathological remodeling of
the left ventricular myocardium, and lead to a reduction in mortality [5,68]. In this
regard, pre-hospital systemic TLT is of particular clinical and social importance
[140].

However, even with effective thrombolysis, there is a possibility of
thromboembolism, the rate of which reaches 20%. In recent years, along with
aspirin, a new class of antiplatelet drugs - thienopyridines - have been used to
prevent thromboembolism, the most effective of which are currently prosugrel,
ticagrelor [108,110,116,137].

Intravenous beta-adrenoblockers (BABs) are important for preventing
complications in patients with M, including those undergoing prehospital TLT. In
a multicenter study, the use of BABs in patients during the acute period of
myocardial infarction reduced the risk of ventricular fibrillation by 15% (p<0.02),
the occurrence of recurrent myocardial infarction by 20% (r<0.05), and early post-
infarction angina by 25% (r<0 .02) has been proven to reduce [59, 69]. In addition,
BABs reduce MI mortality by 39% and overall mortality by 28%.

Studies on the use of angiotensin-converting enzyme inhibitors (AAFI) in the
prehospital stage in STeMI have not been conducted, but it is known that, in
addition to their main effect, their beneficial effects on the endothelium affect

many aspects of atherogenesis, including oxidative modification of low-density
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lipoproteins, adhesion of macrophages to the vascular wall, and their migration to
the vascular intima. It has been proven that it reduces the migration of vascular
smooth muscle cells to the center of the atherosclerotic focus. In addition, AAFI
reduces platelet aggregation and the production of plasminogen inhibitor, increases
the level of tissue plasminogen activator [1, 13, 46, 51, 52, 57, 91].

New blood clots are dissALVFd in fibrinolytic drugs, which helps to restore
permeability in the infarcted artery. The first use of a thrombolytic drug in acute
myocardial infarction occurred more than 50 years ago.

In 1976 E.I. Chazov and his colleagues were the first in the world to inject
fibrinolysin into the artery responsible for infarction. This experience made it
possible to understand that the use of the drug in patients with acute myocardial
infarction reduces the amount of damage to the myocardium, and also leads to a
decrease in complications and death. Angiography revealed that acute thrombotic
occlusion of the coronary artery is the main cause of myocardial infarction [3, 4, 5,
18]. According to their data, in-hospital mortality decreased by 25%, which
indicates the effectiveness of thrombolytic therapy. The practical application of
thrombolytic therapy in AMI was obtained after studies such as GISSI-I and
ISSIS-2 [133]. The drug for TLT was streptokinase, so it was included in the list of
standards for the treatment of AMI. Administration of a thrombolytic drug within
the first 60 minutes from the onset of AMI is considered the "gold" standard. It is
an important factor that directly affects the establishment of results that lead to
premature death. Studies such as (ASSENT-3 and ASSENT-3 PLUS) [4, 131]
show that a reduction in mortality in patients with AMI occurs with two early
administrations of a thrombolytic drug. Thrombolysis in the first two hours after
the onset of MI has proven itself to be the best method of early restoration of blood
flow to the artery responsible for the infarction. The advantage of pharmacological
reperfusion is the ability to use TLT in the prehospital phase within the first 60-90
minutes after the onset of MI [5]. The drug is used by a doctor on the basis of an
ambulance brigade or directly in a medical institution [6]. According to the
MINAP study, which included 34,722 patients [7, 18], prehospital thrombolysis is
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the most important factor in survival. But removal of the occlusive substrate does
not cancel the occurrence of residual hemodynamically significant stenosis.
loseliani D.G. According to (2004), such stenosis is observed in 70% of
patients after thrombolytic therapy. Also, with restoration of blood flow in the
artery responsible for the infarction, it was found that 8-24% of patients had a
significant hemodynamic disturbance. The cause of this phenomenon is probably
distal embolization. The advent of stents has removed many limitations of
emergency endovascular procedures in patients with acute myocardial infarction.
Limitations were caused by a high percentage of recurrent infarctions, which led to
a decrease in left ventricular function [8]. Moreover, before the era of stents,
intimal dissection was a common complication after angioplasty [9]. The
combination of thrombolytic therapy and urgent endovascular interventions
reduces the total number of complications [10]. Currently, the effectiveness of
combined pharmacoinvasive reperfusion is of interest for study. In the GRACIA-2
study [11], which studied 212 patients with AMI, one group received thrombolysis
before TOCA, and the other group received endovascular treatment without
prehospital thrombolysis. 70% in the thrombolytic therapy group had more than
70% ST segment depression. Regarding the LV conduction fraction and the size of
the infarct zone, they were comparable in both groups. Studies such as WEST and
CARESS-in-AMI have shown a positive effect of pharmacoinvasive treatment
[12]. The NORDISTEMI study [13, 40] included 266 patients with STeMl. All
patients underwent thrombolysis. Patients were divided into two groups with
immediate endovascular treatment and delayed endovascular treatment (median 4
days), with a lower incidence of death and acute cerebrovascular events in group 1
(6% vs. 16%, p=0.01). The optimal treatment strategy would be a combination
tactic of combining prehospital systemic thrombolysis with subsequent
endovascular treatment [14]. According to the literature, the phenomenon of "no-
reflow" also occurs in patients whose main blood flow has been restored [15]. The
frequency of occurrence of this phenomenon is from 5 to 50% [16]. Severe acute

myocardial infarction, arrhythmias, pericarditis, tamponade, congestive heart
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failure and its combination with "no-reflow" phenomenon negatively affect the
results of percutaneous coronary interventions [17]. The probability of recurrence
of acute myocardial infarction increases, so prevention of this event reduces the
risk of adverse outcomes in acute myocardial infarction [13, 74, 75, 132].

Systematic thrombolysis before the hospital:

Pre-hospital thrombolysis is carried out in a specially equipped reanimobile,
after an accurate diagnosis of STeOKS by a trained team.

A special ambulance brigade must be equipped with the necessary medical
equipment:

1. twelve-channel portable ECG,

2. defibrillator,

3. sets for cardiopulmonary resuscitation and portable artificial respiration
equipment;

4. equipment for infusion therapy;

5. sets for intravenous catheterization;

6. mobile communication and internet service for sending remote ECG to
specialists;

7. Medicines for AMI base therapy;

Algorithm of thrombolysis in the pre-hospital period:

« Making sure that no more than 12 hours have passed since the onset of
clinical symptoms:

« Making sure the diagnosis is correct:

«Obtain a standard 12-channel ECG to confirm the diagnosis, notify
specialists by phone if necessary, and make the final decision to perform TLT.

« Ensuring that the patient has no absolute contraindications for thrombolysis
in MI.

Indications for TLT: if the angina attack did not exceed 12 hours, when ST
segment elevation >0.1 mv in at least 2 consecutive chest branches or standard
branches is observed on the ECG, or when an acute blocCAde of the left leg of the

bundle of Hiss appears, it is considered appropriate to use thrombolytics.
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Contraindications to the transfer of TLT are as follows:

absolute contraindications:

« recent hemorrhagic stroke or acute cerebral circulation disorders of unknown
etiology;

« ischemic stroke, within 3 months after the stroke;

* brain tumor, primary and during metastasis;

* aortic aneurysm;

*signs of bleeding and hemorrhagic diathesis (except for the menstrual cycle);

» closed traumas of the brain and during the last 3 months;

*when the structure of cerebral blood vessels is disturbed, arterio-venous
malformation, arterial aneurysm.

Relative contraindications:

« in stable, high, hard-to-control hypertension;

* AG - during hospitalization - AB cyst. >180 mm.rt.st., diast. >110 mm.rt.st);

« deterioration of consciousness or pathologies of the brain box, in cases not
specified in absolute contraindications;

« within 3 weeks after performing cardio-pulmonary resuscitation or surgery;

* recent (for about 2-4 weeks) internal bleeding;

* puncture of veins uncomfortable to press;

« use of streptokinase - 5 days ago or the presence of an allergic reaction to it;

s pregnancy;

« period of recurrence of gastric ulcer disease;

« the use of indirect anticoagulants (the higher the MNO, the higher the risk of
bleeding).

Pre-hospital diagnosis and treatment tactics in STeOKS.

* brief anamnesis, physical examinations;

« Evaluation of UQS, QB, number of breaths, saturation;

« 12-channel ECG and ECG monitoring, peripheral vein catheterization;

* Be prepared for defibrillation and cardiopulmonary resuscitation.

Medication measures:
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* narcotic analgesic (morphine 2-4 mg 1V) until effective;

« oxygen therapy (O2 4-8 I/min, when SpO2 < 90%);

« aspirin (250-325 mg chewable if not given before).

« to drink clopidogrel 300-600 mg;

« nitroglycerin QB >90, pain, acute pulmonary edema, high QB;

* Decision to perform TLT (after the first examination of the patient, if it is
not possible to perform TOCA in 120 minutes, the doctor should decide to perform
TLT in 10 minutes)

During TLT, therapy is not required for safe arrhythmias such as reperfusion
arrhythmias (QE, accelerated IVR, BE). Sometimes during thrombolysis, life-
threatening arrhythmias (QT, QF) can be observed - therefore, during
thrombolysis, cardiomonitoring should be carried out continuously and a
defibrillator should be in front of the patient. Timely occurrence of reperfusion
arrhythmia indicates the effectiveness of reperfusion.

1.4. Ischemic postconditioning as a method of cardioprotection

Although TLT in STeMI reduced the risk of death by 7% and TOCA by 9%,
left ventricular dysfunction is still observed in the majority of patients. The degree
of LV dysfunction is the strongest predictor of mortality after STeMI and is related
to the duration of ischemia, the number of affected vessels, the patency of the
epicardial coronary artery, and the recovery of microcirculatory flow (up to 30%
failure (no-reflow)) [56]. However, there is broad consensus that reperfusion itself
also causes myocardial injury. Therefore, development of the most effective
methods of cardioprotection during reperfusion is one of the urgent problems of
modern cardiology [53, 54, 58].

Methods of cardioprotection studied in patients with STeMI can be divided
into four groups: 1) pharmacological (adenosine, quercetin, nicorandil,
erythropoietin, GIK mixture; 2) "mechanical” methods affecting coronary blood
flow and central hemodynamics; 3) methods affecting myocardial metabolism

(therapeutic hypothermia); 4) methods of stimulating endogenous protective
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mechanisms against ischemic and reperfusion injury (ischemic pre- and
postconditioning) [97, 98].

Distant ischemic preconditioning of the myocardium are endogenous
phenomena, the essence of which is to increase the resistance of the myocardium
to ischemic and reperfusion injury in response to short-term ischemia of an organ
or tissue anatAMiIcally distant from the heart (Fig. 1.1). In experiments on dogs, it
was shown that the size of myocardial infarction caused by occlusion of the
anterior interventricular artery (AlA) can be significantly limited by successive
episodes of short-term (5 minutes) occlusion of the bypass network [32, 37].

Distant postconditioning for the first timeG. AndreCA(2007) who observed a
reduction in myocardial infarct size in pig experiments when four 5-min episodes
of limb ischemia/reperfusion were performed immediately after infarct-related
coronary artery occlusion [32].

After a whileM. Basalai and b (2012) in their experiments on rats showed
that short-term (15 minutes) ischemia of the legs after the restoration of coronary
blood flow has a clear anti-ischemic effect on the myocardium not only in the first

minutes of reperfusion, but also during its 10th minute [37].
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Figure 1.1. Mechanisms of action of ischemic postconditioning
In recent years, remote ischemic pre- and postconditioning has become
increasingly popular in the treatment of various forms of ischemic heart disease, in

particular ST-segment elevation acute coronary syndrome (ACS) [73].
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In experimental conditions, myocardial infarction volume limitation by
therapeutic interventions performed at the beginning of reperfusion reaches 50%
[140]. The use of endogenous cardioprotective events has confirmed its
effectiveness in experimental and clinical trials [141]. Many pharmacological
attempts to reduce or prevent myocardial reperfusion injury in patients with AMI
have not yet led to significant clinical results. Thromboaspiration and intra-aortic
balloon counterpulsation failed to significantly influence infarct size and prognosis
in patients with STeMl.

Currently, two methods of cardioprotection, which stimulate endogenous
mechanisms of protection of the myocardium from ischemic-reperfusion injury,
are most actively studied: remote ischemic preconditioning and ischemic
postconditioning [85]. Both methods have shown the ability to reduce the size of
myocardial infarction in patients with STeMI according to a number of
experimental and clinical studies. However, the lack of clinical research in this
direction indicates the need for scientific work in this direction.

Despite the existence of experimental data on the cardioprotective
effectiveness of ischemic postconditioning, the results of clinical studies in patients
with STeMI are conflicting and insufficient to make a final conclusion about the

effectiveness of this method of cardioprotection.
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CHAPTER II

CLINICAL CHARACTERISTICS AND RESEARCH METHODS OF
PATIENTS WITH ACUTE MYOCARDIAL INFARCTION

§ 2.1. Clinical characteristics of the examined patients

108 STeMI patients aged 27 to 65 years (average age 51 + 5.2 years) who
were admitted to the cardiotherapeutic resuscitation department of the Bukhara
branch of the Republican Emergency Medical Research Center of the Ministry of
Health of the Republic of Uzbekistan within the first 6 hours after the onset of
symptoms were included in the study.

The diagnosis of STeAMI is made based on the clinical signs and
electrocardiographic criteria of the disease (EKX ST-elevation Ml diagnosis and
treatment recommendations, 2017) [59, 69].

Inclusion criteria were a typical clinical presentation of STeAMI and at least
one of the following: 1) ST segment elevation greater than 2 mm in two or more
chest segments or ST segment elevation greater than 1 mm in standard segments;
2) The presence of acute complete blocCAde of the left leg of the bundle of Hiss
was calculated.

Exclusion criteria include: age 70, pain syndrome lasting more than 6 hours,
patients with no reperfusion, history of myocardial infarction, patients who
underwent revascularization procedures (TOCA, stenting, ACS), patients with
severe functional classes of heart failure, acute hemorrhagic and ischemic brain
patients who underwent blood circulation, severe somatic diseases affecting the
information content of the study (oncological, mental, surgical diseases), patients
with difficult echovisualization; patient refusal to participate in the study was
included.

All patients underwent urgent reperfusion. Depending on the type of

reperfusion performed, patients were divided into the following groups:
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50 patients who underwent pre-hospital thrombolytic therapy of group I;
Group Il consisted of 58 patients who underwent thrombolytic therapy in the
hospital;

In pre-hospital and in-hospital systemic thrombolytic therapy, streptokinase at
a dose of 1,500,000 TB dissALVFd in 100 ml of physiological solution was
administered intravenously over 30-40 minutes. Pre-hospital thrombolysis was
carried out in an ambulance with all medical equipment (cardiomonitor, ECG,
defibrillator, artificial respiration equipment) with an organized cardiac team, after
a clear decision to perform TLT was made, taking into account indications and
contraindications [15, 16]. Coronary angiography was performed in all patients

after thrombolytic therapy.

Figure 2.1. Research design.

Screened patients were randAMIlzed based on baseline clinical and

anamnestic data, risk factors for coronary artery disease, and presence of

comorbidities. Table 2.1 shows the basic clinical and anamnestic data of the

patients.
Table 2.1
Preliminary clinical and anamnestic data of patients, abs. (%)
Indicators Group I, n=50 | Group Il, n=58
Average age, years 56.2+5.7 58.8%5.1
Male 44 (87.8) 54 (94)
A woman 6 (12.1) 6 (5.6)
Angina in the anamnesis, n (%) 40 (80) 46 (79.3)
Angina duration (M+m) 4.0£0.3 4.240.3
Conducted MI, n (%) 0 0
Transferred TOCA, n (%) 0 0
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Avrterial hypertension, n (%) 36 (72.7) 42 (73.5)
Obesity I1-1V degree, n (%) 12 (24.2) 16 (28)
Hereditary predisposition 47 (94) 54 (93)
Type 2 diabetes, n (%) 13 (25.8) 16 (28)
Hypercholesterolemia, n (%) 29 (57.6) 24 (47)
Smoking, n (%) 9 (18.5) 12 (22)
Chronic bronchitis, n (%) 5(10.6) 4(7.4)
Gastric ulcer disease, n (%) 1(3) -
Urinary stone disease, n (%) - 1(1.7)
Other extracardiac diseases, n (%) | 7.5 (15.1) 8 (13.7)

All patients received standard therapy of myocardial infarction:
antiaggregants (clopidogrel 300 mg/day, aspirin 250-325 mg/day), anticoagulants
(heparin in infusomat at a rate of 1000 TB/hour per day and then subcutaneously
from 5000 TB 4 times a day), beta-adrenoblockers (bisoprolol on average 2.5-10
mg/day), statins (atorvastatin 40 mg/day), AO'F inhibitors (enalapril on average
7.5-10 mg/day), nitrates, glucose-insulin-potassium-magnesium mixture, according
to instructions diuretics, antiarrhythmic drugs, narcotic analgesics were prescribed.

Table 2.2
Medicines taken by patients in the examined groups

TLT to hospital

TLT in the hospital

n=50

n=58

Streptokinase

50 (100%)

58 (100%)

Heparin 50 (100%) 58 (100%)
Aspirin 50 (100%) 58 (100%)
Clopidogrel 50 (100%) 58 (100%)

Atorvastatin

50 (100%)

58 (100%)

Narcotic analgesic

50 (100%)

58 (100%)

Isosorbide dinitrate

31 (62%)

39 (68%)

Bisoprolol

38 (76%)

43 (74%)
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Enalapril 48 (96%) 56 (97%)
Veroshpiron 45 (89%) 53 (92%)
Dopamine 3 (6.0%) 6 (11.0%)
Dobutamine 2 (5.0%) 3 (5.0%)
Furosemide 32 (65%) 44 (76%)
Cordaroon 4 (8%) 5 (8.6%)
Lidocaine 6 (12%) 10 (18%)
Colloidal solutions 2 (4.0%) 4 (7%)
GIK solution 43 (86%) 52 (90%)

There were no statistically significant differences between the groups
regarding the standard therapy received. Both groups were randAMlIzed according
to the received therapy, age, gender, clinical and anamnestic data, distribution of
myocardial infarction localization (see tables 2.2 and 2.4).

Reperfusion therapy. Prehospital TLT with streptokinase was performed in
50 patients according to modern standards of reperfusion therapy [57, 60, 62, 63],
and in-hospital thrombolysis was performed in 58 patients. TLT was performed
when there was no contraindication and when transfer to primary TOCA was
possible as soon as possible (less than 90 minutes after first contact with medical
personnel). After unsuccessful thrombolysis, immediate rescue TOCA was
performed in 10 (9.26%) patients, delayed TOCA within 48-72 hours after
effective TLT - in 98 (90.74%) patients.

Table 2.3
Types of reperfusion performed in the examined patients, abs. (%)

. Group | Group 11
Types of reperfusion (ShTLT), n=50 | (TLT), n=58
Thrombolytic therapy 50 (46.0) 58 (54.0)
Primary PCI - -
PCI to the rescue 4 (8) 6 (10.3)
Delayed PCI 46 (92) 52 (89.6)
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Table 2.4 shows the distribution of patients according to the nature and
location of MI.
Table 2.4

Localization of subepicardial ischemia in patients with STeAMI, abs. (%)

Location of|Group | (ShTLT),| Group Il (TLT),

I B _ Total
Injury n=50 n=58

Previous 29 (59.0) 33 (57.4) 62 (58.2)
Bottom 21 (41.0) 25 (42.6) 46 (41.8)

During the research, the features of the clinical course of the disease,
dynamics of electrocardiographic indicators, parameters of central hemodynamics,

laboratory analyzes were studied.

§2.2. Research methods
All patients underwent general clinical examination, electrocardiography,
echocardiography, coronary angiography and laboratory tests. Electrocardiogram,
as well as 24-hour monitoring of blood pressure and heart rate, was performed
using a Nihon monitor (Japan).

Electrocardiography. ECG recording was performed immediately after
patient admission, after TLT (after 30 minutes, after 2 hours, after 6 hours), then 2
times a day. Assessment of the average total resolution of the ST segment in the 2
most informative networks was carried out 30 minutes after the treatment. A
decrease in ST-segment resolution of 50% or more from the initial level serves as a
sign of effective reperfusion.

Researches were carried out in Nihon-Kohden-Cardiofax apparatus (Japan)
in 12 standard channels, according to the generally accepted technique with ECG
recording in 3 channels in the Nebu method. ECG acquisition was performed at a
rate of 25 mm/sec on a scale of 1 mv=10 mm.

On the first day, a 24-hour ECG electrocardiogram was monitored using a
Nihon (Japan) stationary monitor. Echocardiography was performed on a Siemens

Acuson Juniper (Germany) ultrasound machine using a multi-frequency sensor
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with a frequency of 2-4 Mhz. The study was conducted with the patient on the left
side with the upper half of the body slightly elevated. Standard projections were
used for visualization - parasternal along the long and short axes, along the short
axis at 3 levels - mitral valve, papillary muscles and apical level; apical - in the
case of two- and four-camera images in one-dimensional (M) and two-dimensional
(2D) modes. Pulsed wave, continuous wave and color Doppler have also been
used.

Evaluation of the parameters of remodeling of LV. Linear and calculated
values are used in 2- and 4-chamber projections to determine the structural and
geometric features of LV remodeling during peace:

» LV long axis - the distance (cm) from the peak of LV to the level of the mitral
valve in systole and diastole.

* Left ventricular short axis - mutually perpendicular transverse dimensions of the
left ventricle in systole and diastole, measured along the short axis from a
parasternal approach at the levels of the mitral valve, papillary muscles, and apex
(cm).

* Thickness of anterior, medial, lateral and posterior walls of the left ventricle in
systole and diastole from the parasternal approach along the short axis at the levels
of the mitral valve, papillary muscles and apex (cm).

» end-diastolic (EDV) and end-systolic (OSH) LV volumes (ml).

« LV total drive fraction (LV HF) (%) .

* Sphericity index (at the end of the maximum thrust period of the systolic phase
and at the end of the passive relaxation period of the diastolic phase) - the ratio of
the transverse axis at the 3rd level of the left ventricle to the long axis of the left
ventricle.

* Relative wall thickness (NDQ) (systolic and diastolic) - the ratio of the thickness
of the heart wall to its short axis.

* Relative wall thickness index (NDQIi) (systolic and diastolic) - the ratio of the

sum of the thicknesses of opposite walls of the left ventricle to its short axis
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* systolic and diastolic LV conicity indicators — the ratio of LV short axes at the
mitral valve, papillary muscles and apex levels.
» Indicators indexed by body surface area (BSA):
EDV index = EDV/ BSA,
OSH index = OSH/BSA,
LV MM index= LV MM/ BSA;
cardiac index = LVSV x UP/ BSA;
* LV myocardial stress (LV MS). LV MS wall describes the tensile strength of
myocardial fibers per cross-sectional unit and quantitatively reflects the magnitude
of the pre- and afterload of LV. At the end of diastole, it represents the preload,
and at the end of systole, it represents the afterload.
[1 MSsist = 0.334 » ADsist * OSO'/LVODQsist * (1 + (LVODQsist/ EDD)),
] MSdiast = 0.334*ADdiast « EDD/LVODQdiast * (1 + (LVODQdiast/ EDD))
g/cm2
Assessment of global systolic function of LV.In the analysis of
echocardiography, the following main parameters of the global systolic function of
the left ventricle are evaluated using the Simpson method:
- LV end diastolic volume (LVD EDV),
- LV end systolic volume (LV OSH),
- Punch volume (SV),
- LV driving fraction (LV HF).
LV EDV and LV OSH were calculated using the disk method (Simpson).
Stroke volume was defined as the difference between LV EDV and LV
OSH.
The driving fraction is calculated according to the following formula:
LV HF (%) = (LV EDV - LV OSH/LV EDV)*100
In the 2D mode, the presence of an aneurysm, the presence of a thrombus in
the LV space, and a number of parameters of transmitral and aortic blood flow
were determined. End-diastolic and systolic thicknesses of QAT and LV ODQ
were measured using M and 2D modes. From the M-mode image, the percentage
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of thickening of the myocardial wall - QATQ (%) and the percentage of thickening
of the posterior wall of the LV (%) were calculated.

To evaluate regional LV systolic function, six standard positions were used,
based on the 16-segment division recommended by the American Association of
Echocardiographers (AEA): long, 3 short parasternal - mitral valve plates,
papillary muscles and at the level of the apex, 4-chamber and 2-chamber apical
positions [12, 25, 129]. In this model, LV segments are divided by blood supply. 6
basal segments, 6 middle segments and 4 apical segments. Basal segments: 1-front
barrier, 2-front, 3-side, 4-back, 5-bottom, 6-bottom barrier; To the middle
segments: 7-front barrier, 8-front, 9-side, 10-back, 11-lower, 12-lower barrier;
Vertex segments include: 13 — front, 14 — side, 15 — lower, 16 — barrier segments.

Qualitative analysis of the movement of the walls of the LV was performed
visually using a generally accepted classification according to the four-point
grading system, where normokinesis 1, hypokinesis 2, akinesia 3, and dyskinesia
were taken as 4 points. The regional contractility impairment index (RCDI) was
determined by adding the corresponding values and dividing by the number of
evaluated segments.

RCDI = S (checked segments score value)

n (number of segments)

RCDI in the normal contractility of LV walls = 1.0; > 1.0 in the contractility
of the ventricular wall [12, 100].

Assessment of left ventricular diastolic function.

In order to evaluate the diastolic function of LV in the four-chamber state of
the heart, pulsed wave (RW-Doppler) and continuous wave Doppler (CW-
Doppler) were used from the apical position to the position of the tips of the mitral
valve plates of the control volume. [67, 79]. The normal duration of the isovolumic
relaxation time (IVRT) is 70-90 ms, this value increases with deterioration of LV
relaxation. Acceleration time of early diastolic flow (acceleration time - AT) is
determined from the beginning of the transmitral flow until the maximum speed is

reached (E); typically 100+10 ms. Indicator of duration of early diastolic filling —
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dE, normal value 214+26 ms; it increases significantly with obstruction of the left
ventricular outflow tract. To describe the diastolic function of the myocardium, the
deceleration time (DT) is also used - from reaching the maximum rate of early
diastolic filling until it stops; normal value is 190+20 ms [67]. The ratio of the
peak velocity of early diastolic flow (E) to the flow due to atrial systole (A) is an
important indicator of diastolic function (E/A). The norm varies from 1.07 to 2.35.

Coronary angiography "Under local anesthesia (5 ml of 0.5% novocaine
solution) on the "Allura Sentron" angiographic equipment manufactured by the
Philips (Netherlands) a. radialis puncture according to S. Seldinger and
percutaneous catheter insertion according to the method of M. Judkins was
performed. Contrast as a medium, ultravist or Omnipak 300-350 is used.The
contrast agent is applied manually at a rate of 2-3 ml/s in the amount of 6-7 ml per
series.

Coronary angiography was performed according to the Gensini method in 4
standard projections: right oblique 15° and 45°, left oblique projection 60°, left
lateral 90°. If necessary, the following additional projections are used in some
cases to better visualize the proximal and left anterior oblique (45°-75°),
caudocranial (30°) projection, left oblique hepatoclavicular.

Coronary angiography of coronary artery disease was performed in standard
projections of right oblique 45°, left oblique 60°, left lateral 90° from the sagittal
axis.

According to the classification, in the description of coronagrams, 3 types of
blood supply to the heart are distinguished (right, left, balanced). At the same time,
the following arteries and their branches are separated: trunks of the left coronary
artery (LVA), the anterior interventricular artery (AOAA) and the bypass artery,
the first and second diagonal branches (DSh-1 and DSh-2) separated from the
OACA, The right coronary artery (RCA) with the posterior interventricular branch
(RAV) separates from the AO. When assessing the damage of the coronary
angiography, the artery is conditionally divided into 3 segments: the upper third,

before the exit of the first septal and diagonal branches; middle and distal (lower)
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thirds. The right coronary artery was divided in the same way.

Narrowing of the coronary arteries was considered significant when
stenosis >50% of coronary artery diameter was detected in the analysis [99].

During the study, three standard ECG networks and continuous monitoring
of blood pressure were performed. At the end of the study, hemostasis was
performed, a pressure bandage was applied, and the patient was transferred to the
ward.

Analysis of coronary angiography data.In determining the type of
coronary blood supply, we focused on the source of blood supply to the lower
lateral wall of the left ventricle [35, 36, 170]. The right type is the separation of the
posterior interventricular branch (APB) from the thoracic cavity to the lower part
of the LV and one or more posterior side branches (OVB) to the posterolateral wall
of the LV. The left type of myocardial blood supply is the separation of the
posterior interventricular branch and the OVS from the AO of the LV. Balanced
type is the separation of AKAII from OKA and YKA from AO'A; OYoSh - either
from AO'A, or from OCA (or both from LCA AO'A and O'CA).

Narrowing of the diameter of the coronary artery by 50% or more (70% or
more in the area) is hemodynamically significant, and the complete closure of the
coronary artery space is considered total occlusion.

Blood flow analysis in the stenotic coronary artery was performed according
to the classification proposed by the Thrombolysis in Myocardial Infarction (TIMI)
randAMIzed study group [41, 126]:

TIMI-0 blood flow: no perfusion - no antegrade blood flow distal to the site
of stenosis or occlusion.

TIMI-I level blood flow: Penetration without perfusion - the contrast
medium enters through compression, but "washes out" and does not adequately fill
the distal coronary system during angiography.

TIMI-II level blood flow: poor perfusion - the contrast substance penetrates
through the compression zone and fills the distal bed of the artery, but the rate of

contrast penetration and washout is significantly slower than in comparable regions
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of the myocardium supplied with blood by non-stenotic vessels.

TIMI-111 blood flow: complete perfusion - antegrade blood flow distal to the
stenosis does not differ in rate of contrast filling and washout of comparable areas
of the coronary bed supplied by non-stenotic coronary arteries [101, 102].

Remote ischemic postconditioningstudied the effects of ischemic
postconditioning on reperfusion outcomes, clinical course, and left ventricular
systolic function in 40 patients with STeMI. Patients were divided into two groups.
Group 1 (main) - 20 patients who underwent remote ischemic postconditioning
(IPK) before and during myocardial reperfusion; Group 2 (control group) - 20
patients who underwent normal myocardial reperfusion. All patients underwent
prehospital TLT. In order to activate remote ischemic postconditioning during
TLT, manual ischemia-reperfusion was called by inflating the cuff 5 times for 3
minutes each in a resuscitator.

§2.3. Statistical processing of the obtained data

Statistical data processing was carried out in two stages: 1) preparation for
statistical analysis; 2) true statistical analysis. Preparation for statistical analysis
includes the types of variables to be analyzed (calculated characteristics), the type
of distribution of each characteristic, and the formulation of the problem.

In the second step, a specific statistical method was selected depending on
the three main factors studied in the first step: the type of account attribute to be
analyzed; distribution character of the characteristics under analysis; the number
and type of samples studied (dependent or independent). The analysis of the type
of distribution of the character was carried out using the Microsoft Excel program.
The criteria for a normal distribution were the following parameters: the mean,
mode, and median of the feature were approximately equal; approximately 68% of
the attribute values are in the range of M+s, 95% are in the range of M+2s, 99%
are in the range of M=3s; the normal distribution of the sign is symmetric about its
value.

Since more than 80% of the analyzed quantitative signs are normally

distributed, the statistical analysis is based on parametric statistics methods. The
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data obtained during the study were subjected to statistical processing using the
Microsoft Office Excel-2016 software pacCAge on a Pentium-1V personal
computer, including the use of built-in statistical processing functions. . Variational
parametric and non-parametric statistical methods were used to calculate the
average arithmetic value (M), standard deviation (s), average standard error (m),
relative values (frequency, %), statistical indicators of the studied indicator. The
significance of the measurements obtained when comparing the mean values was
determined by calculating the normality of the distribution (according to the
kurtosis criterion) with the Student's t test (t) and the probability of error (P) when
testing the equality of common variances (F - Fisher's criterion). Critical value
indicators and tables for acceptable significance levels (P) were used to evaluate
the statistical significance of the calculated criteria. Four main levels of
significance were accepted as statistically significant changes: high - r<0.001,
medium - r<0.010, low (restrictive) - r<0.050, insignificant (unreliable) - r>0.050.
Taking into account that parametric methods of statistical analysis are
limited in their capabilities due to the nature of the analyzed values (normal or
close to normal distribution and the number of compared samples), we use
statistical materials correctly, statistical multi-functional methods analysis: to
determine differences - Pearson's chi-square test of fit (ch2) and Fisher's exact
method (a). Development of the received data and their graphic representation was
carried out on a Pentium-4 computer using standard (MS Excel 2016, Statistica
6.0) and specially developed software tools. Correlation analysis was performed

using Spearman (Rs) and Pearson (r) methods.
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CHAPTER I11. RESEARCH RESULTS.
CLINICAL-LABORATORY AND HEMODYNAMIC EFFECTIVENESS OF
PREHOSPITAL THROMBOLYSIS IN ST ELEVATION ACUTE
CORONARY SYNDROME

§3.1. Evaluation of the clinical course of ST elevation acute coronary
syndrome in the hospital period, instrumental and laboratory analyzes in

comparison groups

Of 108 patients with STeACS, 90 (83.3%) had myocardial infarction with Q wave,
and 18 (16.7%) had myocardial infarction without Q wave (Fig. 3.1).
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Figure 3.1. STeOCS diagnosis transformation analysis (*-r<0.05).

In the prehospital TLT group, Q-wave MI developed statistically significantly
less often than in the control group (80% vs. 86.2%; r<0.05). Before
hospitalization, M1 without Q wave was observed in 10 (20%) patients in the TLT
group, in 8 (13.8%) patients in the control group (Fig. 3.1). In group 1, abortive,
i.e. Ml without Q teeth was statistically significantly more frequent by 31%
(p<0.05).
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The development of myocardial infarction without Q-wave or Q-wave in
STeACS depended on the "symptom-reperfusion" time, which was 286.2+5.5 and
329+5.1 minutes in patients of groups 1 and 2, respectively.

In the group of patients who underwent thrombolysis before the hospital, the
symptom-needle time averaged 198+5.0 min, while in the group of patients who
underwent thrombolysis in the hospital, it was 231+4.8 min (p<0.05). Because of
this, the symptom - reperfusion time was statistically significantly less in patients
of group 1, it was 32945.1 minutes compared to 286.2+5.5 (p<0.05).

3.1-table
Indications of time and effectiveness of thrombolytic therapy in patients with
ST-elevation Ml

Indicators Group | Group Il
(n=50) (n=58)

Symptom-BTK time, min 125+£5.5 120.3+5.3

Symptom-needle time, min 198 +5.0 231 £ 4.8%

Symptom-reperfusion time, min 286.2+5.5 329+ 5.1%

Needle-reperfusion time, min 88 +2.2 08 £2.1%*

ST segment depression greater 32 (65%) 31 (54%)

than 50%

ST segment depression less than 18 (35%) 27 (46%)

50%

Number of branches with 22+03 2.9+0.1%

pathological Q

KFK MV during hospitalization, 83+5.5 78 £5.5

sh.b.

KFK MV after 24 hours, sh.b. 355+5.5 082+5.5*

*-p<0.05 significance of intergroup differences

ST-segment depression greater than 50% was observed in 32 (65%) patients
in the prehospital TLT group and 31 (54%) patients in the hospital TLT group. ST-
segment depression of less than 50% was observed in 18 (35%) patients in the

prehospital TLT group and in 27 (46%) patients in the in-hospital TLT group.
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Complete effectiveness of thrombolytic therapy was 65% in group | patients
and 54% in group 2. Patients with ineffective TLT were transported to a hospital

capable of TOCA for emergency rescue TOCA.
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Figure 3.2. The level of KFK MV in the examined groups (*-p<0.05 - data
difference from the initial data; - p<0.05- intergroup difference reliability)

Although there was no statistically significant difference in the amount of
myocardial necrosis biomarker KFK MV in the analysis of the time of
hospitalization in the comparison groups (r>0.05), it was found that by the end of
the first day of the disease, this indicator increased dramatically to 63% in the
patients of the second group, 1 and 2 in groups, respectively, 355+5.5 and 982+5.5
sh.b. was (r<0.05) (Fig. 3.2).

When analyzing the dynamics of the ST segment in the electrocardiogram, it
was found that it decreased faster (i.e. by 34.2% in 150 min and 52% in 180 min
compared to the control group) and more clearly (by 89% and 83.4% than the
initial one) in patients who underwent pre-hospital TLT. It was found that the
average number of pathological Q teeth in the electrocardiogram was statistically
significantly less in the group of patients who underwent pre-hospital TLT
(r<0.05).
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Figure 3.3. Dynamics of the ST segment in the examined groups (*-p<0.05-
difference from the initial data; *-p<0.05-intergroup difference reliability).

After diagnosis of STeMI, patients who could not perform TOCA within 120
min were quickly examined by all necessary specialists in the hospital's CAbul
department (the time for the examination in the maximum reception department
did not exceed 10 min), and were immediately hospitalized in the
cardioresuscitation department through the red zone.

The development of myocardial infarction with a small focus also depended
on the time of onset of clinical symptoms of the disease (Table 3.2).

3.2 - table
Frequency of myocardial infarction with Q wave and without Q wave depending

on the duration of disease symptoms, abs. (%)

AMI <ls,n=14 1-3's, n=37 3-6 s, Nn=57

I 1 I I | I
Q IM, n=90 1(0.92) | 2 (1.85) | 14(12.8) | 17 (15.6) |28 (25.9) |29 (26.8)
MI without Q, |6(55) [5(4.6) [5(4.6) |2(1.5)

63




n=18

The effectiveness of pre-hospital TLT depended on the timing of this therapy.
In patients with STeACS, the development of abortive forms of myocardial
infarction was observed more frequently during TLT before the hospital within one
hour of the onset of symptoms (4.6% vs. 5.5% in groups 1 and 2, respectively;
p>0.05). One hour of reperfusion therapy prevented the development of Q-
wave/non-Q-wave Ml in 1/5 STeACS patients. Before hospitalization, this ratio
was 1/6 in the TLT group, and 1/2.5 in the control group. When reperfusion was
performed for 1-3 hours in both groups, Q-wave MI developed more frequently,
and the ratio of development of Q-wave and non-Q-wave MI was 2.8/1 in the
prehospital TLT group and 8.5/1 in the control group. Only 28 (25.9%) and 29
(26.8%) patients developed Q-wave MI when reperfusion was performed for 3-6
hours.

Clinical signs of acute left ventricular failure were less common in the group
of patients treated with prehospital TLT. 5 (7.6%) patients of group 1 and 6 (8.8%)
patients of group 2 had CKD of Il class on the 1st day of the disease, CKD of IV
class - 2 (3.1%) and 7 (10.5 %) was shown in patients (Table 3.3).

Comparing the group of patients who received in-hospital and pre-hospital
TLT, there were no significant differences in reperfusion arrhythmias among
patients in group 1. Group 1 had significantly fewer episodes of paired, clustered
ventricular extrasystoles and episodes of ventricular tachycardia than group 2.

Recurrence of myocardial infarction in 1 patient in the control group on the
12th day of the disease; There was no recurrence of Ml in the TLT group before
hospital admission. Early post-infarction angina was observed in 1 patient in the
control group. During the study, among patients in both groups, in-hospital death
was observed in 1 patient (2.0%) in group 1 and in 3 patients (5.17%) in group 2.

Table 3.3

Early complications of myocardial infarction in the compared groups, abs. (%)

Complications Group 1, n=50 Group 2, n=58
Class Il 4 (8.0) 7(12)
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Class Il 5(10.0) 6 (8.8)
Class IV 2 (4.0) 7 (10.5)
QE Class Ili 15 (30.0) 10 (14.7)
QE IVA class 17 (34.0) 26 (39.4)
QE IVB class 15 (30.0) 22 (32.4)
QE V class 3(6.0) 8 (11.7)
BlocCAdes 6 (12.0) 9(13.2)
LV aneurysm 2 (4.0) 4 (5.8)
IKES 2 (4.0) 4 (1.47)
MI relapse 1(2.0) 2 (3,4)
hospital death 1 (2.0%) 3 (5.17%)
HF FS according to NYHA at discharge from the hospital:

HF I FS 16 (33%) 8 (14.5%)
HF I FS 33 (67%) 42 (76.4%)
HF 11 FS - 5 (9.1%)

Notes: QE-ventricular extrasystoles; IKES - early post-infarction angina pectoris.

According to the results of our study, it was found that a more severe course
of UE prevailed in the group of patients who received thrombolytic therapy at the
time of discharge from the hospital. According to NYHA, patients in group 1 who
underwent prehospital thrombolysis were diagnosed with HF | or Il FC, and in
group 2 patients, HF 111 FC was observed in 5 patients (8.6%).

At the time of discharge from the hospital, the score of patients in group 2
was 5 (2; 6), which was 1.66 times higher than the similar rate in patients in group
1 (3 (1; 4) points (r<0.05 )). This reflects a more severe clinical course of heart
failure in STeMI patients receiving thrombolytic therapy during the hospital phase
of treatment.

Thus, the transformation of STeACS into various acute forms of UIK and the
development of complications determine the degree and speed of the onset of
reperfusion. In the absence of TOCA, the timely use of pre-hospital TLT in

patients with STeACS accelerated the "symptom-reperfusion” time, had a positive
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effect on the clinical course of the disease, helped the development of abortive Ml,

prevented the development of life-threatening complications.

§ 3.2. Effects of pre-hospital and in-hospital systemic thrombolysis on
left ventricular systolic dysfunction in ST-elevation acute myocardial
infarction

On the 1st day of the disease, the systolic activity of the left ventricle was
performed in all patients using two-dimensional echocardiography.

According to the echocardiographic examination, at rest, after reperfusion
therapy, moderate expansion of the LV volume was noted in both groups.
Echocardiographic indicators of both groups are shown in table 3.4.

As can be seen from the presented table 1, in group 1, the index of
interventricular septal contractility (LVS) is much higher than in group 2, there
was no significant difference between the groups in terms of left ventricular
posterior wall contractility (LVS), but a decrease was noted in all of them. LV
sizes of patients in group 1 were much smaller than those in group 2. Higher QF
and LVVHF were observed in the group of patients who underwent pre-hospital
TLT. After reperfusion, the index of global systolic activity of the left ventricle in
both groups was observed to decrease in all patients with LV HF (Table 3.4).
Contractility values were lower in the anterior and hindlimb segments than in the
lateral and inferior segments.

Table 3.4.
EchoCG values after myocardial reperfusion in both groups in patients with
STeMl.

Indicators group 1, 2nd group,

TLT to hospital TLT in the hospital
LV OSH, ml 90.1+3.1 96.5+4.1
LV EDV, ml 13545.0 137.244.2
LV SV, ml 63.4+1.0 60.5+1.1*
STRENGTH, % 29.5+1.9* 24.3+1.7
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LVODQ,% 37.2%1.5 36.9<1.7
LV QF, % 24.5+0.7* 22.5+0.6
LV HF.,% 47.2+1.0% 44.2%0.9

Reliability of differences between groups 1 and 2, *p < 0.05;

According to the results of the study, the HF indicator of the left ventricle
was much higher in the patients of the 1st group compared to the 2nd group
(p<0.05). A detailed evaluation of segmental CQ stiffness showed significantly
lower values in group 2. The highest index of segmental contractility was recorded
in group 1. A normal level of segmental contractility was observed outside the Ml
zone.

In the group of patients who underwent prehospital TLT, after successful
reperfusion, higher values of global and regional LV systolic function were
observed on echocardiography. It appears that early vascular recanalization helps
reduce the manifestation of myocardial ischemia/reperfusion injury.

For a qualitative analysis of segmental contractility of LV, 1728 segments
were studied, of which 1313 were normokinetic (76%), 311 were hypokinetic
(18%), 69 were akinetic (4.0%), and 34 were dyskinetic (2%). RCDI averaged 1.38
+ 0.03. Including, a total of 800 segments were studied in prehospital TLT patients,
of which 616 were normokinetic (77%), 160 were hypokinetic (20%), 18 were
akinetic (2.25%), and 6 were dyskinetic (0.75%). RCDI averaged 1.43 + 0.03. A
total of 928 segments were studied in patients who underwent TLT in the hospital,
of which 687 were normokinetic (74%), 149 were hypokinetic (16.1%), 74 were
akinetic (7.97%), and 18 were dyskinetic (1.93%). RCDI averaged 1.66 + 0.02.
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Figure 3.5. The index of regional contractility disorder of the left ventricle in
the groups examined on the first day of the disease (p<0.05).

Thus, in patients with STeMI, after reperfusion, expansion of the LV cavity,
systolic wall thickening, myocardial contractile function and total ejection fraction,
stroke volume decrease were found. In addition, local myocardial contractility
disorders were observed in both groups of patients in the area of myocardial
infarction. Patients of group 1 have statistically significantly more normokinetic
segments than patients of group 2 (p>0.05). There were more hypo- and akinetic
segments in the group of patients who underwent myocardial reperfusion in
hospital (p>0.05). The RCDI indicator was statistically significantly lower in group
1 than in group 2 (r<0.05).
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Thus, early pre-hospital thrombolysis reduces the severity of ischemia-
reperfusion myocardial damage and thus prevents the development of severe
systolic dysfunction of LV myocardium. Prehospital use of TLT in patients with
STeMI prevents the development of myocardial necrosis and reduces the
dysfunctional zones, as a result of which the contractile function is restored after a
certain time. Thus, prehospital use of TLT in STeMI patients has a positive effect,

preventing LV systolic dysfunction.

§3.3. Indicators of left ventricular diastolic function in prehospital and in-

hospital thrombolytic therapy groups in patients with STeMI.

Group 1 included 50 patients who received prehospital thrombolytic therapy
and standard therapy, and group 2 included 58 patients who received TLT and
standard therapy in the hospital. Two-dimensional EchoCG (day 1 after myocardial
revascularization and 3 months later) was performed in the examined patients. In
order to evaluate the diastolic dysfunction of the left ventricular myocardium, the
parameters of transmitral blood circulation and TDI were evaluated in doppler
echocardiography.

During the study of transmitral blood flow (TMQO) in all patients, indicators
of diastolic function of LV were evaluated using pulsed doppler: early filling speed
of left ventricle - E, late filling speed of left ventricle A (cm/s) and their ratio
(E/A), isovolumetric of LV relaxation time (isovolumic relaxation time — IVRT,
ms), time of E speed decrease (deceleration time — DT, ms). Also, 4 currently
recommended criteria for diagnosing diastolic dysfunction were evaluated: early
diastolic velocity of interventricular septal movement (VT) e'sep < 7 cml/s, early
diastolic velocity of left side wall movement elat < 10 cm/s, mitral the ratio of the
average velocity of the early diastolic blood flow of the valve to the average early
diastolic velocity of the movement of the mitral annulus E/e'>14, the volume of the
indexed left ventricle (LV) > 34 ml/m2, the peak velocity of tricuspid regurgitation
(TR)>2.8mlc.
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Statistical data processing was performed using STATISTICA-5.0 software.
Mean values, their mean standard errors and 95% confidence intervals were
calculated in the material analysis. The hypothesis of equality of means was
evaluated by Student's t-test. Statistical differences between samples were set at
p<0.05. All 108 patients were given EchoCG on the first day of the disease, it was
found that the systolic function of the left ventricle decreased, and no significant
statistical difference was detected between the groups according to the index of
regional contractility disorder of the left ventricle (p>0.05).

In order to assess the diastolic dysfunction of the left ventricular myocardium,
the parameters of transmitral blood circulation were studied in doppler
echocardiography. As can be seen from Table 3.5, the parameters of transmitral
blood flow in patients of the 1st group compared to the 2nd group showed the
maximum speed (E) of early filling of LV (87.0+2.2 and 89.3+2.4 cm/s,
respectively), The maximum speed (A) of LV filling in the evening mine was
(106.2+£2.5 and 115.142.3 cm/s, respectively). The integrated indicator of LV
diastolic function - that is, E/A ratio was 0.82+0.02 and 0.77+0.02 (p>0.05),
respectively. Velocity integral of premature filling (VTIE) was 9.9+0.6 and
9.8+0.5 c¢cm, and no reliable differences between groups were detected. The
isovolumetric relaxation time of LV myocardium was 98+5.0 and 101+5.2 ms
(r>0.05) in the group of patients receiving prehospital thrombolysis and those

receiving hospital treatment, respectively.

Table 3.5
Indicators of ventricular diastolic function in patients with STeMI

Indicator Group 1 (TLT to hospital), | Group 2 (in the hospital

n=50 TLT), n=58

starter After 3 | Initial After 3 months

months

E, cm/s 87.0+2.2 98.0+2.2 89.3+2.4 90.3+2.4
A, cm/s 106.2+2.5 101+£2.5 115.1+£2.3* 110.2+£2.3%*
E/A 0.82+£0.02 | 0.97+0.02 0.77+0.02 0.82+0.02
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AT, ms 107.0£2.0 | 110.0£2.1 109.0+2.0 112.0£2.0
DT, ms 190+8.0 186+6.7 195+8.8 198+8.3
VTIE, cm 9.9+0.6 9.7£0.5 9.8+0.5 10+0.3
VTIA, cm 7.8+0.5 7.9+0.4 7.6+£0.5 7.3£0.5
VTIE/NVTIA | 1.27£0.1 1.23+0.1 1.3+0.1 1.36+0.1
IVRT, ms 98+5.0 100+£5.0 101+5.2 110+4.8
Left 35+1.0 35.2+1.0 38+0.9* 39+0.9%*A
compartment

volume

index, ml/m2

e'ort, cm/sec | 6.6+0.1 7.6£0.1% 6.2+0.1 6.4+0.1"
E/e'ort 13.2+0.13 12.7+0.1 14.35+0.11 14.1+£0.11°
Tricuspid 2.82+0.02 | 2.5+0.02 3.0 £0.03 2.9 4+0.03"
regurgitation

speed, m/s

*p<0.05 intra-group difference; “p<0.05-intergroup difference.

It was noted that the volume index of the left ventricle was statistically
significantly higher in the group of patients undergoing thrombolysis in the
hospital (3940.9 ml/m2) than in the main group (35+1.0 ml/m2) (p<0.05). An
increase in the size of the left ventricle indicates a high filling pressure of the left
ventricle.

Early diastolic speed (e") of the mitral valve fibrotic ring in tissue myocardial
dopplerography (in TDI mode) is one of the indicators of myocardial relaxation.
The average value of the early diastolic velocity of the left ventricular myocardium
was 6.6+0.1 in the first group and 6.2+0.1 cm/sec in the second group (p<0.05).
We analyzed the fact that this indicator did not decrease significantly in patients of
group 1, early pre-hospital TLT in patients of group 1, and rapid reperfusion,
which, in turn, prevented serious damage to the process of diastolic relaxation of

the left ventricular myocardium.
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In recent years, it has been proven that the E/e' ratio is correlated with the
pressure of filling of LV. The E/e' ratio was 13.2+0.13 and 14.35+0.11 in the 1st
and 2nd groups, respectively, and no significant statistical difference was detected
between the groups (r>0.05).

The rate of regurgitation in the tricuspid valve was 2.82+0.02 m/s in patients
of group 1 and 3.0+0.03 m/s in patients of group 2. This indicator increased
significantly (r<0.05) in the 2nd group, indicating an increase in left ventricular
filling pressure.

According to the Doppler echocardiography, all patients in the first group
(100%) had left ventricular diastolic dysfunction of the 1st degree, while in the
second group, 2 patients had pseudonormal left ventricular diastolic dysfunction,
I.e., the 2nd degree (3.4%), the remaining 56 and the 1st level (96.6%) was
recorded in 1 patient. It can be seen that although left ventricular diastolic function
was impaired in both groups, it was more evident in the group of patients receiving
thrombolysis in the hospital.

Thus, pre-hospital thrombolytic therapy positively changes the indicators of
diastolic function of the left ventricle is associated with the presence of myocardial
reparative dysfunction. Early prehospital use of TLT prevents the development of
diastolic dysfunction in the ischemic area of the myocardium during reperfusion in

the infarct-related coronary artery.

§3.4. The status of coronary vessels and the effectiveness of performed
revascularization procedures in the control groups
98 patients underwent delayed coronary artery bypass grafting after thrombolytic

therapy. In 10 patients, expectant TOCA was performed.
108 patients underwent TLT

Delayed CAG/PCI Standby PCI (ACP is recommended)

(98 (90.7%) patients) (10 (10.3%) patients) In 8 cases, only CAG was performed
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Thrombolytic therapy was performed in the absence of contraindications and
in the absence of the possibility of transfer to primary TOCA as soon as possible
(less than 90 minutes after the first contact with medical personnel). Rescue TOCA
after failed thrombolysis within 3 hours was performed in 10 (10.3%) patients,
delayed TOCA within 48-72 hours after thrombolysis in 98 (90.7%) patients. The
TOCA procedure was performed by stenting to relieve significant stenoses in the
infarct-related coronary artery and other coronary basins. All patients were fitted
with drug-filled stents. 8 patients were recommended to perform ACS, and after 1
month, this procedure was performed against the background of therapy. Thus,

complete revascularization was performed in the patients of the comparison group.

Table 3.6
Distribution of examined patients according to angiographic parameters, abs. (%)
Group 1 Group 2
Indicators (n=50) (n=58)
n % n %
TIMI 0 blood flow, abs (%) 2 4.0 4 6.88
TIMI 1 blood flow, abs (%) 3 6.0 5 8.63
TIMI 2 blood flow, abs (%) 7 15.0 9 15.5
TIMI 3 blood flow, abs (%) 38 75.0 40 68.9*
MBG 0 perfusion (%) 0 0 2 3.4
MBG 1 perfusion (%) 1 2.0 2 3.4
MBG 2 perfusion (%) 4 8.0 9 7.7
MBG 3 perfusion (%) 45 90.0 65 85.5*
No-reflow phenomenon 0 0 2 3.4
Single vessel injury 28 57 29 50.0
Multivessel injury 22 43 29 50.0

comm *- Differences compared to the data of group 1 are significant (*- p<0.05)
ent:

When comparing patients in both groups, TIMI 111 blood flow was detected in 75%
of patients in the first group, TIMI Il in 15%, TIMI 1 in 6%, and TIMI 0 in 4% of
patients (Fig. 3.6).

In the group of patients who underwent TLT in the hospital, TIMI 111 was detected
in 68.9%, TIMI 11 in 15.5%, TIMI | in 8.63%, and TIMI 0 in 6.88% of patients.
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Figure 3.6. The level of restoration of blood flow in coronary vessels due to
infarction in the compared groups (*-p<0.05).

In the group of patients who underwent pre-hospital TLT, the level of
complete recovery of blood flow in coronary vessels due to infarction was
statistically significantly higher (*- p<0.05).

OQAA injury in 29 (58%) cases in the first group, in 33 (56.8%) cases in the
second group, OCA in 16 (32%) and 17 (29.3%), AO'A in 3 (6%) and 5 (8, in 6%)
cases, the trunk of LCA was detected in 2 (4%) and 3 (5.17%) patients.

33
5(8,6%)~, 3(517%) .
3(6%) 2(4%) N (56,8%)

%) 17(29,33
%%)

|I:|0KAA EYKA OAVA COYKA creonm | |I:|0KAA EYKA OAVA OYKA creonu |

Figure 3.7. Description of coronary artery damage in the examined groups
Single-vessel injury was observed in 57 and 50% of both groups, and two or
more vessel injuries were observed in 43 and 50% of patients. Surgical
revascularization was offered to 3 (6%) patients in the first group and 5 (8.6%)
patients in the second group of patients with multivessel damage, but with a high
risk of stent placement and severe damage to the left coronary artery trunk. A total

of 8 patients were recommended ACS, and after 1 month, the operation was
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successfully performed. There were no intergroup differences (p>0.05) regarding
the number of lesions in the coronary vessels.

At coronary angiography, patients who received prehospital TLT resulted in
recovery of coronary blood flow to TIMI grades Il and Ill, whereas TIMI grades O-
| were more common among those who underwent in-hospital TLT. According to
ST-segment analysis, effective reperfusion was up to 54% in in-hospital TLT and
65% in pre-hospital TLT.
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CHAPTER IV. EFFECT OF IN-HOSPITAL THROMBOLYSIS IN STEMIA
ON PATIENTS' CLINICAL STATE, LEFT VENTRICULAR
FUNCTIONAL AND REMODELING INDICATORS AFTER 3 MONTHS.

§ 4.1. Clinical status of patients on baseline therapy after 3 months in
patients who underwent STeMI.

After three months, in the dynamics of group 1 patients, SHF according to
NYHA developed in 40 (81.6%) patients, Il FC in 8 (16.4%), 11l FS in 1 (2.0%)
patients. Against the background of therapy, a decrease in the symptoms of UE
(shortness of breath, wet wheezing in the lungs, etc.) was observed in patients. In
group 2, 30 (54.5%) patients had SHF FS | according to NYHA, 19 (34.5%) SHF
FC 11, 6 (10.9%) - SHF FC |11, 1 (1.8%) patient IV FS developed (Fig. 4.1).

10077 81.6%
80t &

601"

401"

201"

0. "L "L "]
1-rypyx (n=49) 2-rypyx (n=55)

E1®C B2 0C O3PC O4PC

Figure 4.1. FS of HF according to NYHA after 3 months in study patients (*-
p<0.05).

In both groups, the number of points on the SCOS scale decreased on the
basis of optimally selected baseline therapy. In group 1, the score on the SCOS
scale was initially 3 (1; 4) and significantly decreased to 2 (2; 4) after 3 months of
therapy (p<0.05). In group 2, the initial score was 5 (2; 6) and after 3 months it
decreased to 3 (2; 4) points (p<0.05).

Rehospitalization - 1 (2.04%), stable tension angina - 5 (10.2%), re-
myocardial infarction - 1 (2.04%) were observed in patients who underwent pre-
hospital thrombolysis. In the group of those who performed TLT in the hospital,
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re-hospitalization - 2 (3.5%), stable tension angina - 7 (12.5%), myocardial

infarction - 2 (3.5%) were observed within three months.

§ 4.2. Left ventricular global, regional systolic and diastolic function

indicators after 3 months in patients who underwent STeMl

When re-echocardiography was performed three months later, left ventricular
dilatation and reduced myocardial contractility in both groups were observed.
Echocardiographic data of patients are presented in Table 4.1.

Table 4.1.

Echocardiographic parameters 3 months after recanalization in both groups.

Indicators Group 1 (n=49) Group 2 (n=55)
TLT to hospital TLT in the hospital

LV OSO', cm 4.0+0.1%* 4.3+0.1

LV EDD, cm 5.5£0.4 5.55+0.5
LV OSH, ml 71.14£2.1% 78.54+2.1
LV SV, mi 74.5+1.1 72.3+1.5%
LV EDV, ml 145.5+5.5 150.8+4.5
STRENGTH, % 37.6+1.9%* 36.3+1.7
LVODQ, % 39.2+1.5 38.5+1.7
LVHF, % 51.1+1.0% 48+0.8
RCDI 1.19£0.03 1.3+0.02

Reliability of differences between groups 1 and 2 *p<0.05;

Presented Table 4.1 showed that in both reperfusion groups, systolic
parameters improved after 3 months, but in the prehospital TLT group, LV systolic
function parameters improved statistically significantly (r<0.05).

The use of early prehospital myocardial reperfusion in STeMI patients had a
positive effect on central hemodynamics, reduced the development of LV
enlargement, and as a result, diastolic and end-systolic parameters did not change

at a statistically significant level during the 3-month follow-up. LV HF increased
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dynamically in both groups, its increase was more observed in group 1 (51.1£1.0%
and 48+0.8%, respectively).

According to the echocardiography, on the 90th day of observation, there was
a significant decrease of LV OSH by 71.1+£2.1 and 78.54+2.1 ml, respectively, in
patients of groups 1 and 2 (p<0.05). The reduction of this indicator was more
significant in patients treated with TLT before the hospital (r<0.05). LV EDV
significantly increased in patients in both groups, but no significant intergroup
differences were found (r>0.05). On the 90th day, LV EDV was 145.5+£5.5 and
150.8+4.5 ml, respectively (r>0.05), which indicates an increasing trend of this
indicator in the control group.

As expected, a significant increase of 37.6 + 1.9 and 36.3 £ 1.7 QATQ was
observed in pre-hospital TLT and control groups on the 90th day of follow-up
(r<0.05). LVODQ indicator increased by 39.2+1.5 and 38.5£1.7% (r<0.05).
However, statistical differences between groups were not detected in these
parameters (r>0.05).

Improvement of regional contractility of the left ventricle was observed in
both groups of patients under the influence of reperfusion and standard therapy.
This was observed with a decrease in the number of asynergy segments and an
increase in normokinetic areas. RCDI was 1.19+0.03 and 1.32+0.02 in both
groups, respectively (r<0.05).

LV global systolic function LV HF increased to 51.1£1.0 and 48.0+0.8% in
both groups on day 90. As shown in Figure 4.2, there was a significant increase in
LV HF in the pre-hospital TLT group on day 90 (p<0.05). Also, prehospital LVH
blood flow velocity increased significantly from 0.91 = 0.03 to 1.07 = 0.02 in the
TLT group and from 0.82 + 0.03 to 0.98 + 0.03 in the control group. There was no

significant increase in this indicator after 3 months in the pre-hospital TLT group.
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Figure 4.2. LVHF% dynamics in both groups (%).
Isox: *p<0.05 — compared to baseline, ~r<0.05 — significant differences between

groups.

On the 90th day of the disease, the anterior-posterior size of the left lobe and
the minute volume of the left ventricle did not change significantly (r>0.05). Early
reperfusion also had a positive effect on regional systolic function. Table 4.2
presents information on the regional systolic function of the left ventricle in
patients on the 90th day of the disease.

Table 4.2 shows that in the pre-hospital TLT group, on the 90th day of the
disease, normokinesia in 928 (87.6%), hypokinesia in 59 (5.6%), akinesia in 50
(4.9%), dyskinesia in 19 (1.9%) segments determined. In the control group, two-
dimensional echocardiography revealed normokinesia in 892 (82%) segments,
hypokinesia in 113 (10.4%), akinesia in 49 (4.5%), and dyskinesia in 34 (3.1%).

Table 4.2

Indicators of left ventricular regional contraction in two groups of patients

within three months,%

Number of | Group 1 (ShTLT) Group 2 (control)
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segments . After three|
Initially initially After three months
months

Normokinesis | 520-49.2 928-87.6 533-49.0 892-82

Hypokinesis 332-31.4 59-5.6 337-31.0 113-10.4
AKinesis 182-17.2 50-4.9 183-16.8 49-4.5
Dyskinesia 22-2.2 19-1.9 35-3.2 34-3.1
RCDI 1.43+£0.03 1.19+0.04 1.66+0.02 1.32+0.03*4

Izoh. *r<0.05 - compared to initial data; ~r<0.05 - when comparing between
groups.

On the 90th day of the disease, the number of normokinetic segments in both
groups increased significantly by 87.6 and 82%, respectively. During 90 days of
therapy, the number of hypokinetic segments was significantly reduced. The
number of akinesia segments decreased significantly on day 90 in both groups. The
number of dyskinetic segments on day 90 was significantly lower in the group of
patients who underwent prehospital TLT than in the control group (r<0.05). When
analyzing the parameters of the segmental contractile function of the left ventricle,
the segments with normokinesis on day 90 in groups 1 and 2 were 14+0.4 and
13.1£0.33, respectively, with hypokinesia - 0.9+0.03 and 1.66 +0.03, with akinesia
- 0.76+0.04 and 0.724+0.03, with dyskinesia - 0.28+0.05 and 0.5+0.03. The number
of normokinetic segments in the control group was significantly lower.
Hypokinetic and dyskinetic segments were more pronounced in the control group.
The number of akinetic segments on the 90th day of illness was not significantly
different between the prehospital TLT group and the control group. When re-
examining the patients after 3 months, it was found that the improvement of the
left ventricular systolic function indicators when EchoCG was applied was more
pronounced in the 1st group (LV HF was 51.1% and 48% in both groups,
respectively). RCDI of the left ventricle was 1.19+0.02 and 1.32+0.04 in groups 1
and 2 (r<0.05).
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The left ventricular diastolic activity indicators were re-examined in the
examined patients after three months. Table 4.3 shows echocardiographic data of
diastolic function at baseline and after three months.

Table 4.3 shows that after 3 months in both groups, peak E values increased
reliably compared to baseline, with relatively greater peak E values in the
prehospital TLT group of patients. A reliable decrease in the high value of A was
observed in both groups. The E/A ratio was 0.97+0.02 and 0.82+0.02, respectively,
and it was significantly increased in the prehospital TLT group. Time-related
changes in TMQO indicators were not reliable (p>0.05).

No significant dynamics were observed in AT and IVRT indicators after 3
months in all patients. Decline time of left ventricular early diastolic filling (DT)
tended to decrease in group 1 and increase in group 2.

The volume of the left ventricle and the maximum speed of tricuspid
regurgitation were observed to increase significantly after 3 months in the patients
of the 2nd group, while improvement of these parameters was noted in the 1st
group. E/e'ort decreased in both groups, but a statistically significant decrease was
observed in those who received prehospital thrombolysis. Mean diastolic function
(cm/sec) increased reliably after 3 months in patients treated with prehospital TLT,
suggesting that early thrombolysis may have improved diastolic function in areas

of myocardial dysfunction.

Table 4.3
Initial and three-month follow-up indicators of left ventricular diastolic
function
Indicator Group 1 (TLT to hospital), Group 2 (in the hospital
n=50 TLT), n=58
Starter After 3 | starter After 3 months
months

E, cm/s 87.0£2.2 98.0+2.2 89.3+2.4 90.3+2.4
A, cm/s 106.24+2.5 101+£2.5 115.1+£2.3* 110.2+£2.3%*
E/A 0.82+0.02 0.97+0.02 0.77+0.02 0.82+0.02
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AT, ms 107.0£2.0 110.0£2.1 109.0+2.0 112.0£2.0
DT, ms 190+8.0 186+6.7 195+8.8 198+8.3
VTIE, cm 9.9+0.6 9.7+0.5 9.8+0.5 10+0.3
VTIA, cm 7.8+£0.5 7.9+0.4 7.6£0.5 7.3+0.5
VTIE/VTIA 1.27+0.1 1.23+0.1 1.3+0.1 1.36+0.1
IVRT, ms 98+5.0 100£5.0 101+£5.2 110+4.8
Left 35+1.0 35.2+1.0 38+0.9% 39+0.9%/
compartment

volume index,

ml/m2

e'ort, cm/sec | 6.6+0.1 7.6£0.1%* 6.240.1 6.4+0.1*
E/e'ort 13.2+0.13 12.7+0.1 14.35+0.11 14.1+£0.11~
Tricuspid 2.82+0.02 2.5+0.02 3.0 £0.03 2.9 £0.03"
regurgitation

speed, m/s

Explanation. *r<0.05 - compared to initial data; ~r<0.05 - when comparing

between groups.

Correlation analysis revealed an inverse average correlation between E/A
ratio and RCDI (r=-0.7; r<0.05). As a result of the study, an inverse average
correlation was also found between IVRT indicators and the number of segments
with restored contractility (r=-0.56; r<0.05).

When conducting a correlation analysis, an inverse average correlation was
found between E/A ratio and RCDI (r=-0.66; r<0.05) (Fig. 4.3).

82



1,7 1

» r=-0,66; p<0,05
1.5
* * *
13 % o
5 \ *
i 1.1 S
* + S
[],9 ¥ E Y p+
s @
07 “-— 9+
U.5 1] T Ll T ¥ 1
08 1 1.2 1,4 1.6 1.8 2
MHPC

Figure 4.3. The relationship between E/A and RCDI ratio indicators.

§4.3. Left ventricular remodeling scores after 3 months in patients

undergoing STeMI

The dynamics of late LV remodeling (after 3 months) was studied in patients
who underwent ST-elevation MI. In the group of patients who underwent pre-
hospital TLT, a statistically significant increase of LV EDV was observed by 7.7%
for 3 months, and by 9.8% in the group of patients who underwent TLT in the
hospital (r<0.05). LV OSH index was also observed to decrease compared to the
initial index in both groups (p<0.05). A statistically significant decrease was
observed in group 1 (p<0.05). During the acute phase of MI, remodeling affects
both changes in myocardial muscle mass and expansion of the LV cavity. In 89%
of patients with pre-hospital TLT and 82% of patients with in-hospital TLT, there
was no significant increase in left ventricular remodeling after 3 months. In them,
the thickness of the left ventricular wall remained unchanged, without a significant
increase in left ventricular myocardial mass, ventricular volume, sphericity index,

and myocardial stress indicators, and there was a change in the geometry of the
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heart associated with the relative preservation of the LV geometry and systolic
activity (Table 4.4).

Table 4.4
Dynamics of remodeling indicators in patients included in the study
_ Group 1 (TLT to hospital) Group 2 (TLT in the hospital)
Indicator : :
Primary After 3 months | Primary After 3 months
LVEDV, Jr 135+5.0 145.5+5.5 137.244.2 | 150.8£4.5*"
LVOSH, Jr 90.1£3.1 71.1£2. 1%~ 96.5+4.1 78.5+2.1%*
ChB, mm 36£1.3 37+1.2 35.5¢1.2 4.06+1.1
Thickness of 9.2+0.2 9.2+0.2 9.1£0.24 9.13 £0.3
damaged wall,
mm
DNQ 0.41+0.03 0.4+0.03 0.42+0.01 |0.39+0.01
Sphericity index | 0.7+0.03 0.76+0.02 0.72+0.03 | 0.8+0.03
Miok. stress 163.4+£10.0 | 166.4£10.1 164+9.0 168+6.6
diastolic,
din/cm2
Miok. stress 18545.5 193.0+4.4 181.0£6.1 | 1974£7.1%7
systolic,
din/cm2
MR level 1.1+0.03 1.4+0.02* 1.07+0.0 1.44+0.0*
* - the difference in the ratio of the initial data is significant (*-
IzoX: p<0.001), ~ - the difference in the ratio of the data of the control

group is significant (* - p<0.05)

In 11% of patients who underwent TLT in the hospital, in 18% of patients
who underwent TLT in the hospital, thinning of the damaged wall of the LV was
observed, with a statistically significant increase in the mass of the myocardium, a
significant dilatation of the cavity, that is, an increase in the end-diastolic and
systolic volumes, an increase in the sphericity index and myocardial stress, with a
significant decrease in systolic activity. Transient eccentric remodeling occurred.

Correlation analysis revealed a strong correlation between left ventricular

EDV and "symptom-reperfusion” time (r=0.73; p<0.01) (Fig. 4.4).
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In addition, it was found that there is an inverse, strong relationship
between HF of the left ventricle and "symptom-reperfusion” time (r=0.65; p<0.05)
(Fig. 4.5).

Thus, early pre-hospital thrombolysis had a positive effect on
improvement of left ventricular systolic and diastolic function and remodeling
indicators (LV EDV, LV MMi, sphericity index, etc.) during the 3-month follow-

up period, unlike its use in the hospital.

86



CHAPTER V. Effect of ischemic postconditioning on prehospital

thrombolysis parameters in acute myocardial infarction
The aim of the study is to evaluate the effect of ischemic postconditioning

on reperfusion outcomes, clinical course and left ventricular systolic function in
patients with STeMI.

40 patients diagnosed with STeMI from 30 to 66 years old (mean age
58.2+5.6 years) participated in the study. Two groups of patients with no
statistically significant differences in initial clinical and anamnestic data and the
main therapy used were formed: group 1 (main) - 20 patients who underwent
remote ischemic postconditioning (IPK) before and during myocardial reperfusion;

Group 2 (control group) - 20 patients who underwent normal myocardial
reperfusion. All patients underwent prehospital TLT.

In the IPK group, Q-tooth MI developed significantly less than in control
patients (ie, 36% vs. 47%). On the contrary, in the main group, MI without Q wave
developed in 14% of patients, in the control group - in 3%.

In patients who underwent IPK, the grades of OCC were less. Including lung
tumors in 3 (15%) patients of group 1 and 4 (20%) patients of group 2; cardiogenic
shock - observed in 2 (10%) and 4 (20%) cases, respectively. In all cases, the
symptoms of CKD were eliminated with the help of intensive therapy, only in the
control group, cardiogenic shock lasted longer in 1 patient, and in these patients,
acute renal failure was added. In the first group, there were no mechanical
complications or deaths. In the second group, 1 (5%) patient had a fatal outcome.

In the IPK group, life-threatening reperfusion heart rhythm disorders were
more frequently noted. In group 1, isolated, paired QE, accelerated idioventricular
rhythm and transient sinus bradycardia were observed. Unstable ventricular
tachycardia was observed in 1 patient and resALVFd spontaneously. In the 2nd
group, in 2 patients, sustained ventricular tachycardia was restored by
antiarrnythmic drugs (in 1 patient), in 1 case by electrical cardioversion.
Ventricular fibrillation was observed in 2 patients and cardiac function was

restored by immediate defibrillation. An analysis of cases of dangerous heart
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rhythm disorders showed that IPK was more pronounced in those with than in
those without.

Rapid relief of pain syndrome after reperfusion, stabilization of the general
condition of patients was observed faster and more clearly in group 1.

When the rate of ST segment resolution was analyzed, it quickly returned to
normal in IPK group patients (in 2.5 hours in the main group, in 3.4 hours in the
control group). From the control group, 10% of patients had partial reperfusion,
3% had ineffective reperfusion. In the main group, partial reperfusion was
observed in 6% of cases, and complete reperfusion was observed in the rest.

LV HF decreased in both groups of patients on the day after myocardial
reperfusion (47.0+0.6 and 44.0+0.3%), but no significant difference was found in
group 2. On the 1st day of the disease, LV EDV in patients of groups 1 and 2 was
152.0+¢1.2 and 150.5£1.1 ml, respectively (p>0.05). RCDI was 1.7+0.05 and
1.86+0.05 in both groups, respectively (p<0.05). The number of asynergic
segments was on average 4.1£0.05 and 4.5£0.04 in the examined groups,
respectively.

After 3 months, 2 patients from the control group had a sharp and
statistically significant expansion of the left ventricle, in this group the indicators
of LV MMi, EDV, OSH were higher than the main group, but the statistical
significance was not significant (p>0.05). No significant difference was found
between the indices of sphericity index, conicity index, relative thickness of the
wall of LV, but these indices were relatively lower in group 1. In group 2 patients,
the increase of LV HF after 3 months was significantly less than in group 1
(49.8+0.8% in group 1 and 46.0+0.43% in group 2, p<0.05).

Table 5.1

Clinical-echocardiographic indicators in the examined groups, depending on the
completion of IPK, at the beginning and after 3 months

Indicators Group 1 Group 2
(IPK (+) 20 patients) (IPK(-) 20 patients)
initial 3 months initial 3 months
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KFK MV max increase, 336 422

sh.b.

ST segment resolution 2.5+0.3 3.8+0.2%*

time (hours)

3 FC by NYHA 0 (0%) 2 (3.0%)*

2 FC by NYHA 0 2 (3.0%) 1(1.5%

LV EDV, mi 152.0+1.2 158+1.5 150.5£1.1 | 164+2.0*

LV OSH, ml 71.44+2 4 78.7+2.0 67.742.2 | 75.44+2.4
*

LV HF, % 47.0+0.6 49.8+0.8 45.0+0.3 46+0.43

RCDI 1.77+0.05 1.2+0.05 1.8+0.05 1.4+0.05*

Asynergic segments 4.1+0.05 1.1+0.03 4.5+£0.04 | 2.0+£0.04*

Thus, activation of remote ischemic postconditioning mechanisms by

inflating the cuff 5 times for 3 minutes during TLT before the hospital and calling

for manual ischemia-reperfusion can reduce ischemia-reperfusion injury with its

cardioprotective properties and dangerous complications that develop as a result of

it (life-threatening arrhythmias, left ventricular sharp dilatation) and allows

patients to stabilize their condition faster.
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DISCUSSION

ST-elevation myocardial infarction (STeMl) is a life-threatening, time-sensitive
condition that requires rapid detection, evaluation, and treatment. Percutaneous
coronary intervention (PCA) and thrombolysis are currently available treatments to
restore blood flow to the damaged myocardium. For patients with myocardial
infarction, early thrombolysis is associated with better outcomes of mortality and
morbidity. While thrombolysis in STeMI is traditionally performed in the hospital,
prehospital TLT is proposed as an effective intervention to save time, reduce
mortality, and complications [50, 120, 121, 125, 126]. Despite the evidence that
prehospital thrombolysis can be performed safely, there are still insufficient studies
to show that reducing reperfusion time can be effective on key clinical outcomes
[127, 128, 130].

Prehospital thrombolysis shortens treatment time based on studies conducted in
developed countries. In settings where it can be safely and appropriately
administered by trained personnel, prehospital thrombolysis may be the primary
intervention [ 43, 117, 118 , 119, 131 ]. The use of prehospital thrombolysis has
the potential to reduce the burden of STeMI in low- and middle-income countries
[48, 49, 115].

Several studies have evaluated prehospital thrombolysis by TTYo personnel
[135]. Currently, the American Heart Association recommends that thrombolytic
therapy be started in patients with ischemic symptoms if the time from identification
of STeMlI to TOCA is more than 120 minutes, unless there are contraindications to
thrombolysis, less than 12 hours [4]. In a rural North Carolina study (Crowder et
al.), prehospital administration of tenecteplase was found to result in reperfusion
approximately two hours faster than TOCA-based strategies and abortive infarction
in approximately 25% of cases [48].

LV myocardial dysfunction is the first myocardial response to impaired
coronary circulation, with deterioration of contractility, clinical and ECG
manifestations of ischemia [13,14,15,19,31,79,81,109,115,123,129]. The effect of
prehospital TLT on myocardial dysfunction and overall functional state of the
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myocardium in patients with MI has not been sufficiently studied [113, 114,
134,138].

108 STeMI patients aged 27 to 65 years (average age 51 £+ 5.2 years) who were
admitted to the cardiotherapeutic resuscitation department of the Bukhara branch of
the Republican Emergency Medical Research Center of the Ministry of Health of the
Republic of Uzbekistan within the first 6 hours after the onset of symptoms were
included in the study. The diagnosis of STeAMI is made based on the clinical signs
and electrocardiographic criteria of the disease (EKX ST elevation MI diagnosis and
treatment recommendations, 2017) [26, 27].

All patients underwent reperfusion. Depending on the type of reperfusion
performed, patients were divided into the following groups:

50 patients who underwent pre-hospital thrombolytic therapy of group I;

Group Il consisted of 58 patients who underwent thrombolytic therapy in the
hospital;

In pre-hospital and in-hospital systemic thrombolytic therapy, streptokinase at a
dose of 1,500,000 TB dissALVFd in 100 ml of physiological solution was
administered intravenously over 30 minutes. Before the hospital, thrombolysis was
carried out in an ambulance with all medical equipment (cardiomonitor, EKG,
defibrillator, artificial respiration equipment) and after a clear decision to perform
TLT, taking into account indications and contraindications.

American cardiologists CAthinCA HP and others. [71] evaluated the
relationship between RCDI and left ventricular dilatation in 233 patients with
primary trasmural transmural Ml after thrombolytic therapy with streptokinase.
According to our data, regional systolic function index of RCDI at low doses was
significantly reduced to 1.17 + 0.03 and 1.25 + 0.03, respectively (r<0.01).

Thus, the regional contractility index is an independent prognostic indicator of
the global and regional function of the left ventricle after transmural myocardial
infarction.

Prehospital use of TLT during myocardial reperfusion helped to limit the
development of myocardial necrosis during reperfusion myocardial injury.
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Studies have shown an increase in LVEF from 48+3.05 to 51+4.05 (p<0.001)
and improvement in LV wall kinetics after infarct-related coronary artery TOCA 6
weeks after myocardial infarction [137, 139]. According to the results of our study,
there was a significant increase of LVHF by 51.1£1.0 and 48.0+0.8% after
reperfusion procedures on the 90th day of observation in patients of groups 1 and 2
(p<0.05).

Myocardial reperfusion also affected general and regional systolic dysfunction.
Positive dynamics were observed in the local LV segmental systolic function.
During 90 days of therapy, the number of hypokinetic segments was significantly
reduced. A significant decrease was also observed in segments with akinesia on day
90. The number of dyskinetic segments did not change significantly on day 90 in
both groups (r<0.05).

Regional LV systolic function RCDI significantly decreased compared to
baseline, and in the group of patients who used prehospital TLT, this indicator was
significantly lower than in the control group. RCDI was 1.19 + 0.04 and 1.32 £+ 0.03,
respectively (r<0.05).

This shows that the use of prehospital TLT as myocardial reperfusion in
patients with STeMI helps not only to limit the zone of necrosis in the center of
myocardial ischemia, but also to the positive dynamics of dysfunction zones.

Improvement of regional left ventricular systolic function was accompanied by
improvement of global left ventricular systolic function, which was more significant
in the group of patients who underwent prehospital TLT as myocardial reperfusion.

Correlation analysis showed a direct linear correlation between left ventricular
regional systolic function indicators RCDI and LV OSH after three months (r=0.7;
p<0.05).

Currently, there is more and more evidence that diastolic dysfunction plays an
important role in determining the clinical status and prognosis of patients with SHF.
In COPD, diastolic function is damaged earlier than systolic myocardial dysfunction
[104, 122, 123]. We studied the state of LV diastolic function in 134 patients with
AMI, who were divided into 2 groups: group 1 - 50 patients treated with pre-hospital
TLT, group 2 - 58 patients who underwent TLT in the hospital.
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Correlation analysis revealed an inverse mean relationship between E/A ratio
and RCDI (r=-0.66; p<0.05). The study also found a moderate direct correlation
between IVRT and the number of injured segments (r=-0.33; p<0.05)

Pre-hospital use of TLT during reperfusion therapy had a positive effect on
indicators of diastolic function in the field of myocardial ischemic damage. Analysis
of TMQ indicators revealed a positive effect of reperfusion on diastolic properties of
LV myocardium. In patients in both groups, the index of early filling (E) of LV on
the 90th day of the disease significantly increased compared to the initial data, up to
73.0 £ 2.0 and 63.4 £ 1.1 cm/s, respectively, with a more significant increase in the
group of patients who received prehospital TLT observed. Left ventricular late
diastolic filling index (peak A) was significantly reduced in both groups compared
to baseline, but no intergroup differences were found. From three months to
hospital, the E/A ratio was significantly increased in the TLT group, 1.28+0.03 and
1.06+0.02, respectively. Changes in duration of TMQ time indicators were
unreliable.

It should be noted that after 3 months, the improvement of the diastolic
function of LV is associated with the restoration of the function of reversible
dysfunctional myocardial zones. Pre-hospital use of TLT during reperfusion therapy
led to positive dynamics of diastolic dysfunction.

Our results showed that prehospital TLT as a method of reperfusion leads to
the development of abortive forms of MI. It also significantly reduced the
development of acute myocardial infarction and ventricular arrhythmias. It is
possible that this effect of pre-hospital TLT is related to the reduction of "symptom-
reperfusion” time and improvement of tissue perfusion in the area of the injured
coronary artery. When comparing the results of the treatment of patients with
STeMI, it was found that the "symptom-reperfusion" time was 286.2+18.8 and
331420.0 minutes on average in both groups. The symptom-to-reperfusion time in
the TLT group before hospital was 44.8 £ 19.0 minutes less than in the control
group. These data confirm that prehospital use of TLT accelerates the onset of
myocardial reperfusion.
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According to the results of the study, early reperfusion led to rapid isolineation
of the ST segment on the ECG, a decrease in the number of pathological Q waves,
and an improvement in the clinical symptoms of the disease. Adding prehospital
TLT to the treatment regimen of patients with STeMI improved the clinical course
of the disease, reduced reperfusion complications, and limited myocardial infarction
size by preventing reperfusion myocardial injury. Prehospital use of TLT during
reperfusion therapy in the complex therapy of STeMI provided a more favorable
course of the disease and improved the functional status of the left ventricle within 3
months.

In dynamic echocardiography, along with improving the contractility of the
myocardium in the dysfunctional segments, the recovery of the diastolic function of
the heart muscle was observed in patients who underwent pre-hospital TLT.

In recent years, a number of experimental [95, 109, 111, 112] and clinical [104,
109] studies have shown that remote ischemic postconditioning can protect
myocardial, neural, and renal tissues from ischemic damage. Our study investigated
the effects of ischemic postconditioning on reperfusion outcomes, clinical course,
and left ventricular systolic function in 40 patients with STeMI. Patients were
divided into two groups. Group 1 (main) - 20 patients who underwent remote
ischemic postconditioning (IPK) before and during myocardial reperfusion; Group 2
(control group) - 20 patients who underwent normal myocardial reperfusion. All
patients underwent prehospital TLT. In order to activate remote ischemic
postconditioning, manual ischemia-reperfusion was called by inflating the cuff 5
times for 3 minutes and then releasing it. Activation of remote ischemic
postconditioning mechanisms with its cardioprotective properties reduces ischemia-
reperfusion damage, reduces dangerous complications that develop as a result of it
(life-threatening arrhythmias, sharp dilatation of the left ventricle) and enables rapid
stabilization of the patient's condition.

Thus, in patients with STeMI, prehospital TLT reduces the severity of
myocardial damage, preserves myocardial viability, and leads to recovery of systolic
and diastolic functions after a certain time. Pre-hospital TLT helps to quickly
stabilize the necrotic zone and reduce necrotic myocardium, LV reduces the
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prognostically unfavorable processes of diastolic dysfunction of the myocardium,
thus improving the clinical course of the disease and the results of treatment.
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CONCLUSIONS

1. Prehospital thrombolysis improved the clinical course of the disease in
patients with STeMI, reduced the rates of life-threatening complications, the
development of UE at 3 months, and mortality. Early pre-hospital thrombolysis in
STeMI leads to a faster decrease in the dynamics of the ST segment on the
electrocardiogram than in-hospital thrombolysis (by 34.2% in 150 min, by 52% in
180 min, p<0.05) and in the reduction of cases of pathological Q wave formation
and rapid relief of pain syndrome, CFC did not cause a sharp increase in the
amount of MV up to 63% (p<0.05).

2. According to angiographic analysis, restoration of coronary blood flow to
TIMI level Il in patients who received pre-hospital TLT was statistically
significantly more frequent by 6.1% (p<0.05). Effective reperfusion on ECG ST-
segment analysis was up to 54% in in-hospital TLT and 65% in pre-hospital TLT.

3. Early prehospital TLT was found to preserve parameters of global and regional
left ventricular systolic function compared to those who received in-hospital TLT. In
patients, LV HF was 44.7 and 47.9% in hospital and pre-hospital TLT, respectively,
and RCDI was 1.66+0.3 and 1.43+0.3 (p<0.05). There were no statistically significant
differences between the two groups during the hospital period regarding the effect of
pre-hospital TLT on left ventricular diastolic function (p>0.05).

4. Early pre-hospital thrombolysis had a positive effect on improvement of
left ventricular systolic and diastolic function and remodeling indicators (LV EDV,
LV MMi, sphericity index, etc.) during the 3-month follow-up period, unlike its
use in the hospital.

5. Activation of distant ischemic postconditioning mechanisms during pre-
hospital TLT reduced dangerous complications and enabled rapid stabilization of

patients' condition.
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LIST OF CONDITIONAL ABBREVIATIONS

AP
ACC/ AHA
ACB
B-AB
LVDD
LVPV
IHD
IBCA
RCDI
RTPI
PAI
LVMMi
CA
EDV
ESV
EDD
OCAY
LV
LCA
MR
IVS
MS
UAP
ACS
AMI
STeMI
ALVF
RCA

arterial pressure

American College of Cardiologists/American Heart Association
Aortocoronary bypass
beta-adrenoblockers

left ventricular diastolic dysfunction
left ventricular posterior wall

iIschemic heart disease

coronary artery due to infarction
regional contractility disorder index
recombinant tissue plasminogen activator
plasminogen activator inhibitor

left ventricular myocardial mass index
coronary artery

end diastolic volume

end systolic volume

end diastolic dimension

end systolic dimension

left ventricle

left coronary artery

mitral regurgitation

interventricular septum

myocardial stress

unstable angina pectoris

acute coronary syndrome

acute myocardial infarction

ST elevation myocardial infarction
acute left ventricular failure

right coronary artery
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AlA

HF

CVvD
CVS
TLT

SV

DF

IRP

FC

CHF

PCI

EKG
EchoCG
LVEDFR
LVLDF
NSTeMI
NYHA
NORD
SYSTEM
WEST

CARESS-in-

AMI

ASSENT-3

IPC
WHO
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anterior interventricular artery

heart failure

cardiovascular diseases

cardiovascular system

thrombolytic therapy

stroke volume

driving fraction

iIsovolumetric relaxation phase

functional class

chronic heart failure

percutaneous coronary interventions

electrocardiography, electrocardiogram

Echocardiography

left ventricular early diastolic filling rate

left ventricular late diastolic filling rate

Non-ST elevation myocardial infarction

New York Heart Association

Norwegian study on strict treatment of ST-Elevation
Myocardial Infarction

Which Early ST-elevation myocardial infarction Therapy
Combined Abciximab REteplase Stent Study in Acute
Myocardial Infarction

Assessment of the Safety and Efficacy of a New Thrombolytic
Regime

ischemic postconditioning

World Health Organization
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