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T'oayxosa E.3.!, Causnesa 11.B.!, Mamaabira M. A, Aaexun M.H.2

! OI'BY «HanuoHaAbHBII MEAUIIMHCKUI HCCAEAOBATEAbCKUI LIEHTP
ceppeuHO-cocyaucroit xupypruu um. A.H. Bakyaesa>» Munsppasa PO, Mocksa, Poccus
2 OI'BY «IJenrpaabHasi KAMHUYECKasi GOABHUIA C IOAUKAUHUKOMN > YIpaBaeHust aoeaamu IIpesupenta, Mocksa, Poccust

OCOBEHHOCTH 3XOKAPAHOTPAOGHYECKOTO
HCCAEAOBAHUSA Y TAITMEHTOB ¢ COVID-19

HoBast kopoHaBupycHast HHQEKIIHS CTaAd OAHOM U3 aKTyaAbHBIX TpobaeM 3ppaBooxpaHeHust XXI Bexa. Bosxukaromue mpu arom
PACCTPOMCTBA YACTO IMPUBOAST K GOPMHPOBAHUIO KAPAUOIIYABMOHAABHON IIATOAOTHH, TPeOYIOIIEel CO3AAHUS HOBOM ITapaAUTMBI
B AMQrHOCTHKe 1 AedeHUH. IccAeAOBaHHS, IPOBEACHHDIE B IEPHOA TAHASMHUH, TIOKA3aAH BaXKHYIO POADb 3XoKaparorpaduu (xoKI')
B AHArHOCTHKe AMCyHKIMHU paBoro xeaypouka (TDK) y manueHToB ¢ AbxaTeabHO# HepocTaTounocThio ipu COVID-19. C aToit
yeAbio IpoBeAeH aHaAu3 mokasaTeAeit Ix0KI, 06AaAaIOIIMX BRICOKOM IPOTHOCTHYECKOM IfeHHOCTDI0. Ha ocHOBaHMM IOAYYEeHHBIX
AQHHBIX MO>KHO ITOAArarh, 4To npu OXoKI' AOIIOAHHTEABHDIN AKIIEHT AOAXKEH OBITh CAEAAH HA H3yYEeHUH Pa3MePOB IIPABBIX OTACAOB
cepala, cokparureabHoit ¢yrkimu IDK 1 cucTOAMECKOTO AaBACHHS B AeTO4YHOM apTepuu (AA) Kak Han6oAee TyBCTBUTEABHBIX
mokasareAeit mocTHarpysku IIDK u KocBEHHBIX MapKepOB TsDKECTH 3a00A€BAHHUS AETKUX. AASI OLIEHKH CHCTOANYECKON QYHKITH
ITK moxxHO pexomeHpoBaTh RV FAC kak Han6oAee MHPOPMATHBHBIN ITOKa3aTeAb. KpoMe TOro, yCTaHOBAEHO, YTO IIPOAOABHBIIH
crpeiin IDK nMmeeT AOIMOAHHMTEABHOE 3HAUEHHE B paHHEN HACHTUQHUKAIUY IPU3HAKOB CHCTOAMYECKON AUCQYHKIUU B CTPATUPH-
Karu pucka y nanuertos ¢ COVID-19. ITomumo 3¢ ¢eKTHBHOCTH M BOCIPOM3BOAMMOCTH METOAQ, BAXKHBIM IIPEHMYIeCTBOM
OxoKT' siBAsieTCsI ee AOCTYIIHOCTD, BOSMOXHOCTh COXPAHSTb U300PaKEHHsT AASI AUCTAHIIMOHHON HHTEPIPETAIIMH APYTHMH CIie-
[JMAAHUCTAMH, OTCAEXXUBAHHE U3MeHEeHHI MOPPOPYHKIIMOHAABHBIX [TAPAMETPOB cepAlia. Takum 06pasoM, IPOBEAECHHBIN aHAAU3
MHPOBOH AUTEPATYPHI HO3BOASIET ImoAararh, 4T0 IX0KI' urpaeT BaXKHYIO POAb B IIPOTHO3UPOBAHUH TXKEABIX KAPAUOITYAbBMOHAAD-
HBIX HAPYLIEHN, CBOEBPEMEHHOM BbI6Ope cTpareruu aedenst manueHToB ¢ COVID-19, 109TOMY AOAXKHA CAY>KHUTD AOTIOAHUTEAD-
HBIM METOAOM KAMHHUYECKOJ OLJEHKH, 0COOEHHO Y AU} C YMEPEHHOMN HAU TSDKEAOH (pOPMOIT 3a60A€BaHIS.

Katouesvie crosa Oxokapauorpadusi; AUCOYHKIUS mpaBoro xeaypaouka; COVID-19; mpeaukTop HeOAarompHsITHOrO

HUCXO0AQ; HpOAOAbeIﬁ CTpefIH IIPAaBOTO JKEAYAOUIKA

Golukhova E.Z., Slivneva LV,, Mamalyga M.L., Alekhin M.N. Features of echocardiographic study in
patients with COVID-19. 2023;63(5):3-11. [Russian: Toayxosa E.3., Causnesa 11.B., Mamaasira ML A,
Anexvs M.H. OcobeHHOCTH 2XOKapAHOTpadUIecKOTO HCCAeAOBaHus y manuenToB ¢ COVID-19.
Kapauonorus. 2023;63(5):3-11].

Arg yumuposanus

Asmop Ors nepenucku CauBrea Muecca Buxroposra. E-mail: slivneva@mail.ru

BBeaenue

HoBast xopoHaBupycHasi HHPEKIUS CTaAd OAHOM M3 aK-
TyaAbHBIX IIpo6AeM 3ppaBooxpanenmss XXI Beka. [Tanpemust
9TOro 3a60A€BAHHUS BbI3BAAA HEe TOABKO 3HAYUTEAbHBIE H3Me-
HeHMs XapaKTepa COIJHAAbHO-9KOHOMHYECKHUX OTHOIIEHHI
B 00IecTBe, HO U IOCTAaBHAQ II€PEA MEAHIIMHOM KOHKpeT-
HbIe 3aAAYM, CBA3aHHBIE C Pa3pabOTKOM HOBBIX HAYYHO 000-
CHOBAHHBIX ITOAXOAOB AASl AMATHOCTHKU M 9(PeKTHBHOTO
aedennss COVID-19 (a66pesuarypa ot aura. COronaVlrus
Disease 2019). Ocobas caoxuocTb Aederns COVID-19 06-
YCAOBAEHA TeM, YTO BO3HHKAIOIIHE IIPH 9TOM PacCTpOMCTBA
9aCTO HMPHBOAST K GpOPMHPOBAHUIO KOMOPOHAHBIX ITyABMO-
HAABHBIX U KAPAMAABHBIX HAPYLIEHH, TPEOYIOLIIX CO3AQHIS
HOBO¥ ITAPAAUTMBI B AMATHOCTHKE U A€UeHHH KapAHOITYABMO-
HAABHOI [TATOAOTHH. B cBsi3u ¢ aTuM 6G0ABIIOE 3HAYEHHE CTa-
Aa TIpHOOpeTaTh MPEAUKTUBHAS AMATHOCTHKA, B 3aAQ4U KO-
TOPOH BXOAHT BO3MOXXHOCTD IIPOTHO3HPOBAHMS PHUCKA JKHU3-
HEYTPOXKAIOIINX OCAOKHEHHUI U HeOAArOIPUSTHOTO HCXO0AQ
3a60AeBaHHs.

KapanoBackyAsipHble OCAOKHEHH S
Mspectro, uro Bupyc SARS-CoV-2 Bpi3piBaeT He TOAb-
KO IIOBpeXAEHHE AeTKMX, HO M IpsMble HAU OIOCPEAOBaH-
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Hble D KU3HEYTPOXKAIONKE CTPYKTYPHO-(QYHKIIMOHAABHBIE
TIOBPEXAEHHS CEPAEYHO-COCYAUCTON cuctemsl |1, 2]. B xa-
JecTBe IePBHYHOTO 3BeHa (OPMHUPOBAHUS CEPAEYHO-COCY-
aucroit marosoruu npu COVID-19 moxHO mpeamosaraTsb
IpsIMOe BO3AEHCTBHME BHPYCa Ha MHOKApA, @ TAKKe TOKCH-
YecKoe AeHCTBHE IIUTOKHHOB, BBICBOOOXKXAQIOIIMXCS BO Bpe-
MsI M”HQEKITHH, COTIPOBOXAAIOIIeeCs Pa3BUTHEM MHOKAPAUTA,
ocTporo MHPApKTa MHOKAPAA UAH CTPECCOBOM KapAMOMHO-
maruu [ 3, 4].

Kpome Toro, cepaeunsle 3a60AeBaHUS MOT'YT OBITH CBsI-
3aHBI C OCTPBIM ITOBPEXXAEHUEM ACTKUX, BBI3BIBAIOIIMM BTO-
puuHyto AuchyHKImMIO pasoro sxeaypouka (IDK) [3]. Oto
MOXeT OBIT PE3yABTATOM OCTPOTO PEeCIHPATOPHOIO AMC-
tpecc-cuaapoma (OPAC) kak Hauboasee TSKeAOit CTaAMH
OCTPOrO MOBPEXACHHUS ACTKHX, OCTPOM ACTOYHOM IMOOAMM
Ha (pOHe HApYNIEHUH CBEpPTBIBAHMSA KPOBH, BEHO3HOM TPOM-
60oMb0AMH. PasBuTHE CHHAPOMa OCTPOrO HMOBPEXAEHHS
A€TKHX IIPU HOBOW KOPOHABHPYCHOHM MHQEKIMH 3HAUUTEAb-
HO yxyamaeT rmporHos. Ecau aeraavrocts mpu OPAC pas-
AVMYHOI 3THOAOTHH 110 AQHHBIM MeTa-aHaAM3a [S] cocraBas-
eT okoao 45%, To mpu OPAC Ha dorne COVID-19 ormeua-
IOTCS1 OCOOEHHO BBICOKHE [IOKA3aTeAH AeTAABHOCTH, KOTOPbIe
Moryt pocturats 85% [6-8]. OanuM us Hauboaee BeposT-
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HBIX OOBSICHEHHI TaKOrO HECOOTBETCTBHS MOXET OBITh BBI-
COKas 4acTOTa U TSDKECTb CEPACYHO-COCYAMCTBIX OCAOXKHe-
HUMH TPY KOPOHABUPYCHOM HH(EKITUH.

Pe3yabTaThl KAMHHYECKHX MCCACAOBAHHUM ITOATBEPIKAAIOT,
4TO TMALJMEeHTHI C MMEION[eHCs CepACYHO-COCYAUCTOM MATOAO-
rueil (Mmemudeckas 60A€3Hb CEPALR, TUIEPTOHMYECKas 60-
A€3Hb, CAXapHbIN AMA0eT, KAAIIAHHbIE HAH BPOXXAEHHBIE I10-
POKH CepALia), IOABEP)KEHbl HANGOABIIEMy PUCKY Pa3BHTHS
ocaoxHenuit [9]. ITo Bceil BUAMMOCTH cepbe3Hble KapAH-
aAbHBIE OCAOXHEHHsSI YCYTyOASIIOT COCTOSIHHME IIaIjeHTa
13-33 CHIDKEHHOTO QYHKITMOHAABHOTO pe3epBa CepAeYHO-CO-
cyaucroii cuctemsl [ 3]. Kpome toro, npu cusspoMe cucreM-
HOTO BOCITAA€HHUS THIIePMEeTa00AU3M IPUBOAUT K IIOBBIIIeE-
HUIO IIOTPeOACHMS KUCAOPOAQ, YCYTyOACHHIO MIIEMHUH MH-
OKapAA U CepAeYHON HeAOCTaTouHOCTH. Bee aTo mossoaser
IPEATIOAOKHTb, YTO HHPeKIoHHbIH cTpece mpu COVID-19
MOXeT OBICTPO IIepeBecTH MAIMeHTa C CePACYHON HeAOCTa-
TOYHOCTBIO HAU MIIEMUYECKOH OOAE3HBIO CEPALIA M3 KOMITEH-
CHPOBAHHOTO COCTOSIHHS B HeCTabHAbHOe [8].

IXO0KapAUOrpadus B 3Py MAHAEMHUH
HOBOM KOPOHABHPYCHOM HHPEKIUH
Oxokapanorpapus (OxoKI) B TeueHue MHOTHX Aecs-
THATHI ObIAa CPOKYCHPOBAHA Ha (YHKIJMOHAABHOM OLjeH-
Ke AeBBIX KaMep cepalla. MHOTHMe HMCCAGAOBATEAM OTMeva-
AY OTCYTCTBHE U3MEHEHHH CO CTOPOHBI AEBBIX KaMep CepAlia
B TeYeHHe AAUTEABHOTO BPEMEHH Y OOABIIMHCTBA OOABHBIX
COVID-19 [10-13], uTo Ha 3ape pacIpOCTpaHeHHs BHPY-
ca SARS-CoV-2 mpuBeAo K IpeyMeHbIIeHUI0 3HAYHMMOCTH
Ox0KI. AOIOAHHUTEABHO, HEOCBEAOMAEHHOCTh U HEAOOILIEH-
Ka IMaTOPU3HOAOTHIECKON M KAMHHYECKOH IeHHOCTH CTPYK-
TypHO-QyHKIIMOHAABHBIX n3MeHeHni IIDDK Taioke orpanu-
uypan npumenenue OXoKI' cpean manuentos ¢ COVID-19.
B couerannu ¢ mpepoTBpanieHHeM TPAaHCMHCCHM KOPOHABH-
pyca u CTpeMAeHUEM 3alUTHTh MEAULIUHCKUI TepPCOHAA, BbI-
IIeyKa3aHHble NPUYMHBI IPHBEAU K AUMHTHPOBAHHOMY HC-
noab3oBaHui0 JDX0oKI. Ho, yunTsiBast BRICOKYIO 4acTOTY Kap-
AHOBACKYASIDHBIX OCAOXKHEHMH, BCe CAOXKHee CTAaHOBHMAOCDH
IIPUAEPKUBATbCS HCXOAHBIX PEKOMEHAAITMI [14,15].
Heb6e3ocHoBaTeAbHO OBIAO OrpaHHYEHO UCIIOAb3OBAHHE
upecnumeBoaHoro OxoKI' y manueHToB ¢ HOBOM KOPOHABH-
PYCHOM HH}eKIHel, MOCKOAbKY BbIABIXaeMasl AUCIIEPCHS a3-
PO30A€i BO3AYIIHOM CMECH BO BpeMS IIPOLIEAYPBI YBEANYH-
BaeT pUCK MHPHUUMpOBaHUs mepconasa [3, 16]. Ilpu atom
4acToe OTCYTCTBUE ONTHMAABHON TPAHCTOPAKAABHOM BH-
3yaamsanuu y manuentos ¢ OPAC u/uan HCKYCCTBEHHOM
BEHTHASIIIME ACTKUX He IT03BOASIET IOAHOCTBIO OTKA3aThCs
OT HCIIOAB30BAHHS YPECTIMILEBOAHOTO AocTyTa [17].
OTtrOcuTeabHO TpaHcTOpakasbHON OXO0KI' mepsuunHbIe
IIOAOXKEHHUS TIpeTeprieAn u3MeHeHus. HoBple HayuHble uc-
cAepOBaHus, BbiOAHeHHble K 2021 . (TpeTbs BOAHA pacmipo-
CTpaHeHHs] HOBOW KOPOHABHPYCHON MHQEKIUH), O3BOAH-

AU AOTIOAHUTH NPOTOKOA OXOKI' KOHIleNTyaAbHBIMH AMa-
THOCTHYeCKUMH NPEACTABACHISIMU O METOAKKE IIPOBEASHUS
HCCACAOBAHUS, 3HAYMMOCTH ITOKa3aTeAell M OLIEHKM pPHCKa
JKU3HEYTPOXKAIOIIMX HapyIleHUil. B Hacrosimee BpeMs mpu-
3HaHO, uTO TpaHcTopakaabHast OxoKI' mpepcTaBasier coboit
0aAQHC ITOAB3BI U PHCKA, OCOOEHHO B IPHEMHOM OTAEAEHHU
IpH MapUIPYTHU3ALUK IAIJMEeHTOB, IIPU OIPEACACHHM TaK-
THUKH A€YEeHUS, IIPU MOAO3PEHUSIX Ha AUCPYHKIUIO AE€BOTO
¥/¥AM TIpaBoro xeayaouka [14]. Ocoboe BHUMaHHE yaeAs-
eTCsI IpenMyIecTBaM $OKYCUPOBAHHOM TPAHCTOPAKAABHOM
OxoKI' y manuentoB ¢ COVID-19 ¢ HecTabuabHOI reMo-
AUHAMUKOM, HAXOASIIUXCS B KPUTHIECKOM COCTOSIHUH, TAE
OxoKTI mpuobperaer Bce 60AbIIIee 3HAYEHUE AASI TIPUHSTHS
KAMHHMYeCKUX pemtenuii [ 16, 18, 19].

Ha ¢oHe maHAeMHHU HAIIU IPEACTABACHHS O AMArHOCTHU-
4eCKOM aATOPUTMe TAKKe CYIIeCTBEHHO HM3MeHHAHCh. Co-
TAACHO HAKOIAEHHBIM AAQHHBIM 34 IIOCAEAHHE AECATHAETHS
cHwKeHHe mpousBoputeabHocTu DK sBAstercs HesaBucH-
MBIM IIPEAMKTOPOM OCAOXKHEHHOIO TeYeHMs 3ab0AeBaHMS
Yl CMePTHOCTH Y TIAIIUEHTOB C CePACYHOI HEAOCTATOYHOCTBIO,
ACTOYHOM THIIEPTeH3Hel, HIIeMUYEeCKON OOAe3HBIO CepA-
1a, AUCPyHKIHMedt AeBoro sxeaypaouka (AXK), BposkaeHHBIME
MAU TIpUOGpeTeHHbIMU TIOpOKaMu cepana [20-22]. Uccae-
AOBaHUS, IPOBEAEHHBIE B IIEPHOA TAHAEMUH HOBOH KOpOHa-
BUPYCHOW HMH(EKIIUU PACIIUPUAY MIPEACTABACHUSI O PeaAb-
HBIX BO3MOXXHOCTSIX IIPOTHO3HPOBAHUSI HeOAArONPHSITHO-
ro ncxopa y narguenTos ¢ COVID-19 u npaBoxxeAyAO4KOBOI
AUCOYHKITEH [10,23].

IxoKI nmporokoaynanuentos c COVID-19

Vcrioap3oBaHMe CTAHAAPTHOTO MPOTOKOAA OOIIenpuHs-
Thix OXx0KI' mapameTpoB mMeeT orpaHMYeHHYI0 HHOpMa-
TUBHOCTD [23], 06yCAOBACHHYIO CAOXKHOI HeEIpPaBHABHOM
TpexrpanHoi ¢opmoit IDK u cTpeMuTeAPHO MEHIOIMMU-
Csl TeMOAMHAMUYECKMMHU YCAOBUSIMH IIPH IIPOrpeccHpOBa-
aur COVID-19 [21]. Ao cux NOp He CYIeCTBYeT eAHHOTO
npotokosa OXoKI' mccaep0BaHMSA, IPUHATOrO HAYIHBIMHU
coobmecTBaMH, AASL OLIEHKH KapPAMOIIYAbMOHAABHOM CHCTe-
MBI Y ITAIJMeHTOB C HOBOM KOPOHAaBUPyCHOM nHpekiueil. Tem
He MeHee B CBeTe MMeIOI[eicsl MHPOPMaI[UK MbI CTPEMHAHCH
onpepeAuTs Hanboaee napopmarusHbie IxoKI' moxasareaw,
Ha KOTOpbIe CTOMT OOpamjaTh BHUMAHUe IIPH ITPOBEASHHH HC-
caepoBaHmA cpear maneHTosB ¢ COVID-19.

Be3ycAOBHO, OCHOBHBIE CIIOCOOBI OIEHKH B 3XOKApAHU-
orpadpuu SBASIOTCS TPAAMIMOHHBIMU — IIMPOKO IPHMEHS-
ercst paximst Beiopoca AXK, mcroapsyercs omenka o6bpeM-
HbIX ¥ AMHEHNHbIX MmoKasaTeselt kamep cepana. Ho, mockoan-
Ky y IAI[MeHTOB C HOBOH KOpoHaBHpycHoi nHPpekmueii [DK
AydIlle OTPaXKaeT COCTOSHUE ITyAbMOHAABHOM CHCTEMBI H AO-
Ka3aHA CBS3b BHYTPHOOABHUYHON AETAABHOCTH C AMAATAIH-
eit IDK [14], o 9x0oKT npoTokoA AOAXKeH BKAIOYATh OLeH-
Ky Pa3MepHBIX IIOKa3aTeAeH C aKI}eHTOM Ha IIpaBble KaMephl

ISSN 0022-9040. Kapanoaorus. 2023;63(S). DOI: 10.18087/cardio.2023.5.n1806



§ PEAAKITMOHHAA CTATbA

Tabauna 1. 9x0KI' orjeHka mpaBbIx KaMep cepaLia

PasmepHbIe MOKa3aTeAM IIPAaBbIX KAMep CepAlia

AwuHeriHble 1 06beMHbIe MoKa3aTeAn I1I1

Awnnerinpie pasmeps: IDK
TTaomaps IDK

OTtromenue maomaau IDK /AJK

ITokasaTeau cucroamyeckon ¢pyrkumu IDK

®paknuonHoe usmenenue momaau IDK (FACRV)

Cucroanyeckas CKOpPOCTDb (S’) ABIDKEHHUS TPUKYCIIMAAABHOTO KOABITA

Cucroanueckas 9KCKYPCH ITAOCKOCTH TPUKYCIIMAAAPHOT'O KOABITA
(TAPSE)

Hupexc npousBoauTeapHoCcTH MHOKapAa IDK (umpexc Tei)

TMoxazarean pedpopmaruu Muokapaa (LS FW RV, GLS RV)

ITapameTpsI ACTOYHOM reMOAMHAMHKH

Cucroandeckoe paBaenne B AA

CpeaHee paBaeHMe B AA

Aerounoe COCYAHCTOE COIIPOTHBACHHE

IIIT - mpaBoe mpeacepaue; I1DK — mpaBbrit skeaypodex,

AKX - aesb1it xeaypouek, FAC (fractional area change) —
dpaxumonnoe usmenenue naomaan; TAPSE (tricuspid annular plane
systolic excursion) — cuCTOAMYECKOE ABUIKEHHE TPHUKYCIHAAABHOTO
xoabna; LS FW RV (longitudinal strain of free wall right ventricle) -
NpoAOAbHAS AedOpMaLs CBOGOAHOI CTEHKH IIPABOTO KEAYAOUKa,
GLS RV (global longitudinal strain of right ventricular) -
ra06aAbHAS IPOAOAbHAS AedOPMALIHS IIPABOTO KEAYAOUKA;

AA — AeTro4Has apTepH.

cepana [24, 25]. Aanee, He06XOAMMA OLIEHKA CHCTOAMYECKOM
¢ynxrmu IDK ¢ moMompio Takux mokasaTeAeit, Kak GpakIiu-
onHoe usMenenne maomapu (FAC), MuokapauaAbHas CKO-
pocrts (S’) IDK, cucroandeckas aKCKypCHst IAOCKOCTH TPH-
KYCITMAQABHOTO KOABIIA (TAPSE) ; MHAEGKC TIPOU3BOAUTEAD-
Hoctu Muokappa DK, nan unpexc Tei, Takke ato moryr
6bITH TOKa3aTeAn Aedpopmaruu muokapaa IDK (mpopoabbrit
crpeitr cBo6opnoit crenku IDK (longitudinal strain of free
wall right ventricle — LS FW RV) u ra06aAbHBI IPOAOAD-
usiit crpeiin IDK (global longitudinal strain right ventricle —

GLS RV). U xak o6s13aTeAbHAs 9aCTh HCCACAOBAHHS, AOAXKHA
IIPOBOAUTBCS OLjeHKA AeTOYHOI FeMOAMHAMUKY C H3MepeHHU-
eM AaBAeHUSA B AeroyHoil aprepun (AA) (taba. 1).

MopdomeTpuyecknit aHaAU3
MpaBbIX KaMep cepAlla

ITepBOHAYaABHBIM CIIOCOOOM OILIEHKH IIPaBBIX OTAEAOB
cepAlia SIBASIeTCS MX MOPPOMETPHUIECKHI AaHAAU3, B TOM 4HC-
Ae Yy HAIJUeHTOB C OCTPBIM IIOPAXKEHIEeM AeTOYHOH TKaHH. Pe-
3epByapHas QYHKI IIPAaBBIX KaMep CepAlja KOMIIEHCUPYeT
BO3POCIIYIO IIOCTHATPY3KY, M 9TO BBIpPa’KaeTcs B KOMIICHCA-
TopHO# AuaaTaruu Kak DK, Tax u IIII. Ilo mepe Hapacra-
HUSL A€TOYHOTO COIIPOTHUBACHUS IIPOMCXOAMT AMAQTAITUSL
IDK, yBeanuyeHue kak abcoaroTHbIx 3HaveHus IDK, Tak u or-
HomeHus maomaan IDK x maomapu AJK, koTopoe Moxxer
npubamwkarbest K 1,0 ¥ AaKe IpeBBINIATh YKa3aHHOE 3HAde-
uue (sopma 0,6) (puc. 1). U1 B TakoM cAydae BepXyIIKa Cepa-
1a MoxxeT popmuposaTbest [ DK.

Coraacuo Argulian u coasr. [26], amaaranmo IDK wacto
OIIPEAEASIAM CPeAU TOCITUTAAUSHPOBAHHbIX ITAIJUEHTOB C HO-
BOM KOPOHABHPYCHOM MHQEKIHell IpH NpPOBeAeHHH POKY-
cuposarHoro OxoKI' nccaepoBanus. Ilo paHHBIM yHUBapH-
AHTHOTO aHAAM3a, CMEPTHOCTD IIPH HOBOH KOPOHABUPYCHOM
MHpEKIUH ObIAQ ACCOLMMPOBAHA C UCKYCCTBEHHO! BEHTHAS-
IUeN AETKHX, KAPAUOTOHUIECKOHN TIOAAEPIKKOH, AMAATaIIMe
ITK, Toraa Kak Ipu MyABTUBAPHAHTHOM aHAAH3€ AMAATAIIHSA
IDK oxazaaach eAMHCTBEHHOII IlepeMeHHOI, CBSI3aHHOM C He-
OAAQrOIPHUATHBIM HCXOAOM (orHOmIeRHHe mancos (OII) 4,5;
95% AOBepUTEABHBIN HHTEPBAA (AN): 1,5-13,7; p= 0,005).

ITapameTpspi cucToandeckon ¢ynknun IIDK

Haunboaee pacrpocTpaHeHHBIM M AETKO BOCIIPOHU3BOAHU-
MBIM METOAOM OIleHKHU crcToanmdeckor ¢pynxuuu [DK sapag-
eTcsl ABIDKEHHE TPHKYCIHMAAABHOTO Koabua — TAPSE [27].
Cumwxenne skckypcun (< 17 MM) yKasbiBaeT Ha CHCTOAMYe-
ckyto aucdynxumro IDK [28].

Pucynox 1. MopdomeTpuieckuit aHaAU3 pa3MepOB IIPABOTO SKEAYAOUKA

NHelHble pasmepbl MK OTHolleHWe naowaau MM/ Ouactonuyeckuin guametp BTITHK
cocrasnset 0,8 (npy Hopme 0,6) 3,7 cm npy Hopme 2,010,15 cm

e

TDK — mpasbrit xxeaypouek, AXK — aesbiit xeayaouek, BTTIDK — BEIBOAHO# TPaKT MpaBoOTo XKeAyAOUKa.
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CoraacHO cHCTeMaTHYeCKOMy 0030py C MeTa-aHAAH-
som (Martha u coasr., 2021), BrarounBmemy 641 maruenTa
¢ COVID-19, camxenne nmokaszareas TAPSE na 1 MM 65140
ACCOIMUPOBAHO C YBEAMUEHHEM AeTAABbHOCTH (OTHOIIeHUe
puckos (OP) 1,24; 95% AU: 1,18-1,31; p < 0,001; B 06be-
AUMHEHHOI ckoppekTupoBanHoi Mopeau OP 1,21; 95% AU:
1,11-1,33; p < 0,001) [29]. B cpeaneM pasHuIia MeXAy 3Ha-
geHnaMu TAPSE B rpymie BbDKUBIIHMX M YMEPIINX COCTABHAR
3,74 MM, HO CTOMT 3aMeTHTD, YTO BCETO B ABYX UCCAEAOBaHU-
SIX U3 CEMH 9TOT II0Ka3aTeAb OBIA HIDKe pedepeHCHOro 3Hade-
HUS, B OCTAABHBIX ITyOAuKanusx sHadenne TAPSE B rpymnme
HeOAAronpHsTHOTO HCXOAQ BapbHPOBAAO OT 18 A0 21 MMm.

CoraacHO AQHHBIM KHTANCKHX HCCAGAOBATEACH, CPeAr
BCeX TOCIUTAAM3UPOBaHHBIX HanueHToB ¢ COVID-19 cHu-
xenue nokasareas TAPSE ormedaroch Bcero B 4% caydaes
[30]. IlpumeuareAbHO, UTO B PAAE UCCACAOBAHMIT CHIDKEHHE
TAPSE HabA:0A2AH, KaK IIPABHAO, Y TEPMIHAABHBIX OOABHBIX
¢ COVID-19, Aa u cpeAr HUX 3Ha9eHHUS HEPEAKO P eBbIITAAH
IIOPOTOBbIE, YTO, IIO BCEil BUAUMOCTH, MOXET OBITH 0OYCAOB-
AEHO PSAOM HEAOCTATKOB, IPUCYIIUX AAHHOMY IapaMeTpy,
BEeAYINVM U3 KOTOPBIX SIBASETCS OLJeHKA IPOAOABHOHN QYHK-
uuu [DK Ha ypoBHe TOABKO 6a3aAbHBIX CETMEHTOB (CM. AO-
TIOAHUTEAbHbIE MATEPHAABI Ha CaiiTe U3AAHHsA). BoipaxkenHas
TpuxycniupasbHas perypruranus (TP) Takke MoxeT HpUBO-
AWTD K 3aBbImeHuro okasareas TAPSE [2].

IIpumeHeHne TKaHEBOM AOMIIApOTPadUH ITO3BOASET H3-
MepSITh CUCTOAUYECKYIO CKOPOCTb ABIDKeHHS PHOpPO3HOro
KOABLJa TPeXCTBOpYaroro kaamana (S ). B Hopme aToT noxa-
3aTeAb B PeXXHMMe HMITYAbCHO-BOAHOBOM TKaHEBOH AOIIIIAEPO-
rpadpuu AOAKeH mpesbimars 9,5 cm/ ¢ [28]. [leperpyska Aas-
AenneM mpu pazsutun OPAC conpoBoskpaeTcs mossBACHUEM
TP, u, BepOATHO, IPUBOAUT K 3aBBIEHMIO 3HadeHmi1 S’ [2].
Kpowme Toro, mpumeHeHue aToro nokasareasi, kak u TAPSE,
y NallMeHTOB Ha $OHe CTPEMHTEABHOH IeperpysKH AaBAe-
HHeM OTpaHMYeHa OLeHKOM 6asabubix cermenToB [DK [31]
U eT0 IIPOAOABHOM PyHKIIHET.

B psiae mccaepoBaHUI MMOKA3aHO, YTO PPAKIIMOHHOE U3-
menenue maomaau IDK (FAC RV) xopomo koppeaupyer
¢ ¢paxuueit Boi6poca (OB) IDK mo AaHHBIM MarHUTHO-pe-
30HAHCHOI'O TOMOIpaduiecKkoro (MPT) uccaeposanus [32,
33]. B Hopme 3TOT nOKasaTeAb npesbimaet 35% [28].

B rccaepoBanme Barman u coaBT., HeCMOTpsI Ha CTaTUCTH-
JecKH 3HauMMoe CHIKeHHe nokasareas FAC RV B rpynme
Tspkesoro Tederns COVID-19 (41% nporus 45% B rpymme
BBDKHMBIINX) B COYETAHHMH C IPU3HAKAMH AEBOXKEAYAOUKOBOM
aucyHkumn [34], aTOT MOKasaTeAb IPEBBILAA TOPOTOBOE
3HaueHHe. AHAAOTHYHbIE AQHHbIE OBIAU IIOAYYEHDBI B HCCAe-
AoBaHuH ['0AyX0OBOM M COABT., MOCBSAIIEHHOMY OIIPEACACHHUIO
OxoKTI' npeAHKTOpOB HeOAArOMPHATHOIO MCXOAA Y IAIlHeH-
toB ¢ COVID-19 [23], cOraacHo KOTOpBIM OTMEYaAOCh CTa-
trdecku 3HaunMoe cHrwkeHne FAC RV cpean ymepmux ma-
uuenTos (45,4% nportus 52,7% B rpye BboKUBIINX). Tem

He MeHee IOAyYeHHble 3Ha4eHHUsS B TPYIIIe TKEAOTO Tede-
HUsI 3200AeBaHMSI HAM HEeOAArOIpPHUSTHOrO MCXOAQ Y TAIU-
enroB ¢ COVID-19 3agacTyro 0Ka3bIBAAUCH BbIIE I'PAHUITBI
HOPMBI, T. e. TpeBbimaau 35%.

Hao6opor, B uccaepoBanuu Bleakley u coaBr. sHaunTeAn-
HO 60Aee BBICOKAsI AOASI IarueHTOB ¢ Aucynkiueit IDK 6p1-
Aa BoisBAeHa ¢ momombio FAC RV [35]. OpHako uccaepoBa-
HUe OBIAO MOCBSIEHO M3YYeHHIO (eHOTHUIIA [IPABOXKEAYAOY-
KOBOH AMCQYHKIMH CpeAr KpuTudeckux 6oapHpix OPAC
KOPOHABUPYCHOH 3THOAOTHH, M3 KOTOphIX y 42,2% mnpu-
MEHSIAACh BEHO-BEHO3HAsl IKCTPAKOPIIOpPAAbHAS MeMOpaH-
Hasl OKCHTeHAIIMs. ABTODPBI IIPEATIOAOXKHAH, YTO AOMUHHPY-
romuM perorunom [DK aucdysknmu y Takux manueHTOB
ABASIETCS He IPOAOABHOE (OT OCHOBAHHS CepALIA K €r0 Bep-
XYIlIKe) HapyIIeHHe, 3 papHasbHoe (0T nepuepu K LeHTpy
TIOAOCTH), B CBSI3H C 4eM TaKHe apPaMeTpPbl OLIeHKH IPOAOAD-
Hoil ¢pyHkuuH, kak TAPSE u cucroandeckass MUOKapAHaAb-
Hast ckopoctb IDK (RV' S’), He HecyT A0AKHOI HHPOpMALUH
U3-33 TUIEPAMHAMHY, BO3MOXHO, B OTBET HA PAAUAABHYIO
aucoyukuuio. 1 6oaee npepnournreasto npumersts FAC
RV B KOMOMHAIIMM C CHCTOAMYECKUM AaBAeHHeM B AA (co-
npspkerue IDK ¢ MaAbIM KpyroM KpoBoo6pamenus).

Boaee TOUHBIM mapaMeTpoM OIIGHKH CHCTOAMYECKOH
$ynxupm IIDK MOXXHO 6BIAO OBI CIUTATH HHAEKC IIPOM3BOAH-
teaprocTu Muokapaa IDK (unpexc Tei). B Hopme nnaexc Tei
IDX ne npessimraer 0,40 mpu IMITYAbCHO-BOAHOBOH AOIIIIAE-
porpaduu u He npesbimaer 0,55 Mpu UMITYAbCHO-BOAHOBOM
TKaHeBo# Aommaeporpadunu [27]. OpHaKO MOBbILEHHE AAB-
AeHMA B AA TIPUBOAMT K <TICEBAOHOPMAAU3AIMK > TIOKa3aTe-
Al, YTO SIBASIETCS CYI[eCTBEHHBIM HEAOCTATKOM B HCIIOAB30-
BaHHMHU 3TOTO MApaMeTPa y MAIMEHTOB C BO3PACTAIOIINM Ae-
TOYHBIM CONPOTUBACHHEM [36].

BaxxHo oTMmeTuts, uTo $pakuus soiopoca IDK mo aan-
HbM OX0KI' B 3HAYUTEABHON Mepe 3aBHCHT OT YCAOBHI Ha-
TPY3KH, ¥ IO3TOMY He MOXET CAY>KUTb HAAEKHBIM KPUTEpPHU-
eM OLIeHKM COKPaTHTeAbHOH crmocobHocTi Muokappaa ITDK
y HalMeHTOB C BHIPAXKEHHOM AMAATaIMel AU Ha pOHe Iepe-
IPY3KHU AABAEHHEM, KOTOPas YaCTO BCTPeYaeTCs y IAIleHTOB
¢ COVID-19. Hosbre 9x0oKI' MeTOABI, BKAIOYAsI AByMepHOE
orcaexusanre crnekaos (2D STE) u tpexmephyro JxoKI,
IIOMOTAM AOCTHYb BBICOKOTO YPOBHS TOYHOCTU B (QYHKIIH-
onaabHoOi onenke IIDK, comocraBumoro ¢ pamasivu MPT,
IPH3HAHHBIM 3TAAOHHBIM METOAOM BH3YaAU3AI[HU U OLeHKH
ITX [37]. Oanako 3D anaaus IDK tpebyeT coorBeTcTBYyIO-
IIero NpOorpaMMHOTIO ITAKeTa M HAIPSMYIO 3aBUCUT OT Kade-
crBa u3obpaxenus. Kpome roro, Becomsim HepocTaTkom 3D
moaeanpoBanus DK saBAsiercs 3aBHCHMOCTD OT Harpysku,
9TO NPH BBHIPAKEHHON AMAATAITMU MOXET IPUBOAMTD K He-
noaHoMy BKAroueHuio Bcero IDK B Habop AaHHBIX mupamu-
AQABHOI GOPMBI, U B KOHEYHOM HTOTe, IPUBEAET K OOABIION
norpemHocTty mpu 3D-pacyerax. Takum 06pasom, BHeceHHe
TPeXMepHOTO aHAAU3a B GOKYCHPOBAHHbIH IIPOTOKOA Y TIa-
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riueHToB ¢ COVID-19 Heljeaeco06pa3HO M3-32 OTCYTCTBHS
CBeAEHHIL O IPOTHOCTUYECKOI IEHHOCTH MeToAa [ 28], a Tak-
K€ MMEIOIIUXCS OTPAaHMYEHHUI METOAQ.

CoBpeMeHHOH M IePCHeKTUBHON METOAMKOH, II03BO-
asromeit onfeHuBath yHknmio IDK u MexaHuky ero mmo-
KapAQ, SBASeTCs BU3yaAnsanus AepopManuu Muoxapaa [ 10,
38, 39]. Aepopmanys MHOKapAa MAM CTPEMH MPEACTaBAS-
eT co00il U3MeHeHHe 00beKTa IO OTHOLIEHHIO K €r0 Ha9aAb-
HOit popme [28]. Dxoxapanorpaduueckas omenka pepop-
Manuu MuoKappa IIDK MoxxeT OBITh BBIIIOAHEHA C HCIIOAB-
sosannem meropos TDI (Tissue Doppler Imaging) uau 2D
STE (Two-Dimensional Speckle Tracking Echo). O6a me-
TOAQ CUHMTAIOTCS BOCIPOU3BOAMMBIMU M AOCTATOYHO TOYHBI-
MH AASL AU PepeHITIPOBAHNS PA3AUYHBIX GH3MOAOTHIECKHX
u matoaorudeckux cocrosuuit [40]. Texuoaorus STE mosso-
ASleT aHAAM3UPOBATh TPEK CIIEKAOB BO BpeMs YKOPOYEHHS.
B cBo0 OYepeAb, CIIEKABI IIPEACTABASIOT COOO KPAIHHKH,
3€PHHUCTOCTD, HO, ITO CYTH, 3TO TaKasl YHUKAAbHAS YABTPa3BY-
KOBas KAPTHHA, KOTOPAsl OCTAETCS OTHOCHTEABHO ITOCTOSH-
HOM Ha MPOTSDKEHHU CePACYHOTO ITMKAA H, COOTBETCTBEHHO,
y3HaBaeMoi1 Aast mporpammbl. Kasxasiit cerment IDK moxxer
OBITH IIPOAHAAUBHPOBAH B OTAEABHOCTH, TAKXe MOXKHO pac-
CUHTATh CpPeAHee 3HaueHHe AepOpPMAIIMH CBOOOAHO CTEHKU
IDXK, au60 Bcero IDK, T.e. ¢ BKAIOUEHHEM CENITAABHBIX Cer-
MeHTOB. Takum 06pasoM, 3Ta METOAMKA ITO3BOASIET IIPOBO-
AUTb KOAMYECTBEHHYIO OIIeHKY IPOU3BOAMTEABHOCTH KaXK-
AOTO CerMeHTa B OTAEABHOCTH. B oTamdme oT Aommaepos-
CKOH METOAMKHY, Y CIIEKA-TPEKUHIa HeT 3aBUCHUMOCTH OT yTAQ
CKaHMPOBAHUS, IMOITOMY AePOpMAIUs MHMOKAPAA MOXeT
OBITH OTCAEKEHA B AFOOOM HarpaBAaeHuu [ 28].

B psiae mccAepOBaHUI YOEAUTEABHO AOKA3aHO, YTO aHa-
Au3 popoAbHOM pAedopmaru TDK saBaseTcs MomupIM HH-
CTPYMEHTOM IIPOTHO3HPOBAHUS HEOAATrONPHSATHOTO Tede-
HUS PasAMMHBIX 3a60aeBanuii [ 10, 23, 41, 42]. Baxxusiv npe-
HMYII}eCTBOM OLIeHKH IIPOAOABHOM AepOpPMAIIMH CBOOOAHOI
crenxu IDK (LS FW RV) siBAsieTCS He3aBUCUMOCTb TIPeAH-
KTHBHOM IIleHHOCTH AQHHOTO IIOKa3aTeAsl OT FTAOOAAbHOM CH-
croamyeckoit ¢pynkrmu AOK [10], a Taxke 6oaee BhIcOKas
IPOTHOCTHYECKASI IIeHHOCTb [0 CPABHEHHIO C TAOOAABHOM
aedpopmarment IDK (GLS RV) y manuentos ¢ COVID-19
[43]. Kpome TOro, HEAOTNAEPOBCKAs METOAMKA BU3YaAHU-
3al[iM MPOAEMOHCTPUPOBAAA MPEHMYLIECTBO IMPU MOHHTO-
puHre GyHKIHOHAABHBIX BosMoxkHocTeln IDK [2] u moxer
IPUMEHITBCS. B KAMHHYEeCKHX AATOPUTMAX, HallPaBAC€HHBIX
Ha IIPeAOTBpalleHuu Iporpeccupyromeit Aucoynxnun [DK
y manuentos c COVID-19 [23].

Oynxrms AJK Moxer 6bITh HapyIIeHa BTOPHYHO IIO OT-
HomeHuio K neperpyske IDK paBaeHnem u/mam o6bpemom
¥3-3a B3aMMO3aBUCUMOCTH XeAyAOuKOB [44]. VnTepec npea-
CTaBASIET HCCAEAOBAHHUE, B KOTOPOM IIPOBOAHMAY CPaBHUTEAD-
HBIFl AQHAAM3 OMBEHTPUKYASIDHON AepOpPMAIIMHM MHOKApAd
(GLS LV, LS FW RV, GLS RV) no pannbiv IxoKT y manu-
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€HTOB C KOMIIEHCHPOBAHHBIM M HeOAaroNpHsATHBIM BapUaH-
toMm Tederuss COVID-19 [45]. Camxenne GLS LV oTmeua-
AOCD Yy BCeX IAIIMeHTOB, B TO BpeMs Kak moxaszarean LS FW
RV u GLS RV 051A1 3HaYUTEABHO CHIDKEHBI TOABKO Y ITaIiy-
€HTOB C HeOAAroNmpHUSTHBIMU HCXOAAMH. YCPEAHEHHbIe 3Ha-
gennss GLS RV B rpymnme He6AarompusTHOro Mcxopa co-
craBuau — 10,2 £ 3,7%, LS FW RV - 9,8 + 3,8%, Toraa xax
y KOMIIeHCUpOBaHHbIX manuenTos — 20,3 + 6,1% (p = 0,007)
u-21,5+6,5% (p=0,007), cooTBeTCTBeHHO.

ITo paHHBIM MeTa-aHaAm3a Wibowo u coast. (2021) 60-
Aee Huskue mokazatean GLS LV u LS FW RV nesaBucu-
MO CBsI3aHBI C HeOAaronpusaTHeIM HcxopoM pu COVID-19
u kaxpoe ymenpmenue GLS LV u LS FW RV wa 1% compo-
BOXKAQETCs yBeAndeHHeM cMepTHOCTH B 1,3 pasa u 1,24 pasa,
COOTBeTCTBEHHO [42].

ITo aamHBIM Baycan u Ap., OBIAM OIpeAeAeHBI CAEAYIO-
IMe IPEAUKTOPBI HEOAArONMPUSTHOIO HMCXOAQ Y IaljUeH-
toB ¢ COVID-19: GLS LV > -15,2% (OIII = 8,34, maomapb
nop, xpusoit (AUC) = 0,83, uyBcTBUTeABHOCTD = 77%, Crel-
UPUYHOCTD = 75%), LS FW RV > -18,45% (OIII = 6,23,
AUC = 0,77 gyBcTBUTEABHOCTD = 72%, CHeUPUIHOCTD =
66%) [43].

KpynHoe koropTHOe HccaepOBaHMUE, IIPOBeACHHOE Ha Po-
He IIAHAGMHHU HOBOH KOPOHABHPYCHOMN MH(EKIHH, IIOKA3aA0
BBICOKYIO IIPOrHOCTHYecKYyIo leHHOCcTh LS FW RV B onenxke
HeOAArompHsSTHOIO IMIPOTHO3a, IMPEBOCXOASAILIYIO ITOKa3are-
v TAPSE HAM CHCTOAMYECKYIO MUOKAPAUAABHYIO CKOPOCTD
IDK (RV S’) [10]. ABTOpPSI OTMETHAY NPU3HAKA AUAATALIUH
IDK u cucroamgeckont aucdyukmuu DK cpean ymepmux
manueHToB U ompepeanan LS FW RV menee 23% (B abco-
AIOTHBIX 3HAYeHHSIX) B Ka4eCTBe HE3aBUCUMOTO TIPEAMKTOPA
TOCITUTAABHON A€TAABHOCTH IO AQHHBIM MYABTHBAPHUAHTHO-
ro anaausa (AUC = 0,87; ayBcTBUTeABHOCTD = 94,4 %, Cren-
udmanocTs = 64,7%, p < 0,001).

B uccaepoBanuu Lassen u coaBr. [46] HabAr0AQAOCH CHHU-
JKEHHE CHUCTOAMYECKON QYHKIMU OOOUX JKEAYAOUKOB Y IO-
cruraansupoBanbl nmanueHTsl ¢ COVID-19. Ilo paHHBIM
MHOroMepHOIt perpeccuu Kokca, 6bIAH BBISIBAEHBI B3aHMOC-
Bs3u yMeHbinenus TAPSE (OP 1,18; 95% AU: 1,07-1,31; p
= 0,002, ymenbmenue Ha 1 Mmm), GLS LV (OP 1,20; 95% AU:
1,07-1,35; p = 0,002, ymenbumenue Ha 1%) u napamerpa LS
FW RV (OP = 1,64; 95% AU: 1,02-2,66; p = 0,043, ymeHb-
mrenue Ha 1% ) ¢ aeTaabHOCTBIO 0T COVID-19.

[ToATBepXKAQET NPEANKTHBHYIO CIOCOOHOCTD IIPOAOAb-
HoM AepopMariuu Kak mpasoro, Tak u AJK uccaepoBanue Bee-
MHpHOTO aAbsiHCa obmectBa axokapauorpaduu [39]. B uc-
CAepOBaHUe OBIAM BKAIOYEHBI AAHHBbIe 13 MEAMIIMHCKUX ILIeH-
TpoB. M3 Ox0KI' npepAnKTOpOB AETAABHOCTH y IAIMEHTOB
c COVID-19 6b1a1 BbiAeAeHBI cAeAyOIIHe ToKa3aTean: GLS
LV -16,7% u LS FW RV, pasubrit —20,2%. CoOTBeTCTBEHHO,
9T 3HAYEHMSI MOT'YT OBITh BAXKHBIMI MapKEPAMH U AQXKe IIpe-
AHUKTOpaMu KanHndeckoro TedeHnss COVID-19.
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O1neHKa AerOYHOM re MOAMHAMHUKHU

Haunboaee BepoOSsTHbII MeXaHH3M (POPMUPOBAHMS CO-
Iy TCTByIOMmel maroAoruu y marueHToB ¢ COVID-19 o6y-
CAOBA€H 3a00A€BAHMEM AETKHX, IPHBOASIIUM K AMCOAAaH-
Cy AOCTaBKU U MOTPeOACHHS KHCAOPOAQ, BBICOKOMY COIPO-
THUBACHUIO ACTOYHBIX COCYAOB M CTPEMUTEABHOMY Pa3BUTHUIO
A€TOYHOW T'MIIepPTEH3HH, YTO B KOHEYHOM UTOTe IPUBOAUT
K ocTpoii neperpyske u aucynxrmu IDK [47]. Otmeuenst
B3aMMOCBSI3H MEXAY IOBBIIIEHHEM CHCTOAMYECKOTO AaBAe-
HUs B AA ¥ TSDKeCThIO 3a00A€BaHIS, TIEPEBOAOM ITAI[EHTOB
B OTAGACHHE peaHuMarmy, passutueM OPAC [48].

OneHKa CHCTOAMYECKOTO AABAGHHUS B AETOYHOH apTe-
puu (CAAA) paccyuThiBaeTCs MO MHKOBOMY rpaauenty TP
1o MoauduuuposanHoi popmyae BepHyaan ¢ AoobaBaeHHEM
TIPEATIOAATaEMOTO LIEHTPAABHOTO BEHOZHOTO AaBAeHHSA [27,
49]. ApyruM BapHaHTOM OLIeHKH AETOYHON TeMOANHAMHKH
SIBASIETCS] HI3MEepeHNUe CPeAHee AABACHNE B ACTOYHOM apTepuH
(CpAAA) no dopmyae, mpearoskeHHoit Masuyama [S0].
OAHaKo IpH MPOBeACHUU UCCAEAOBAHUI Y MAI[HEHTOB C Ae-
roudsiM mopaxenueM, JXoKI' nsmenennme CpAAA Moxer
COIPOBOXKAAQTBCS aKYCTHYECKMMH IIOMeXaMH OT B-amHui
B IMapaCTePHAABHOM MO3UIIUHU [0 KOPOTKON OCH OCHOBAHHMS
cepalia.

AaBaenue B I1IT MoxeT OBITh H3MEpPEHO HEIIOCPEACTBEH-
HO I10 IIeHTPAABHOMY BeHO3HOMY KaTeTepy, HO HanboAee 4a-
CTO B KAMHUYECKOH IPAaKTHKE IMPOBOAST OIEHKY AABACHHS
HA OCHOBAaHHU AMAMeTpa HIDKHE ITOAO BEHBI U ee PeaKIuu
Ha BAOX [27, 51]. IIpeanoaaraemoe aaBaenue B I1I1 He npe-
BbIIaer 20 MM PT. CT., OAHAKO, COTAACHO 0030y BEAYIIIUX IKC-
IIEPTOB, Y PSIAQ IALHEHTOB C TSDKEABIMU 3200A€BAaHUSIMU AeT-
xux pasaenue B [111 Mosxer npesbimarh 30 MM pT. cT. (110 AaH-
HBIM TIPSMOI1 KaTeTepusaruu) [41], 4To MoxeT IpUBOAUT
K 3HauuTeAbHON DXx0KI' HepoOIleHKe PacyeTHOTO AABACHUS
B AA. CoraacHO APyruM aBTOpaM, KOPPEASIIHI MeXAy pe-
3YAbTaTaMH AOIMAepOrpadUU U IIOKA3aTeAsIMU IIPU KaTeTe-
PH3AIK TIPAaBBIX OTAEAOB CEPAIlA AGMOHCTPHpPYeT IIpHeM-
Aemyto BapuabeapHoctb 52, 53]. Ho, xak 6b1 To HU 6bIAO,
U3-32 BBICOKOTO PHCKA KPOBOTeUeHUS Ha (OHe aHTHKOATy-
ASHTHOM TepaIrn, a TaloKe C IJeAbI0 COKpallleHus Heobs3a-
TEABHBIX IIPOIIEAYP AAS OLIEHKH ACTOYHOM IMIIePTEeH3HH Y I1a-
yuentos ¢ COVID-19 [48] oxoxapamorpadust mosBoas-
eT OTKA3aTbCs OT MPSIMOM KaTeTePU3AL[MU IIPABBIX OTACAOB
cepalia y marueHTos ¢ COVID-19.

Taxxe BoamoxHO n3meperre OxoKI' sxBuBaseHTa Aerod-
HOro cocyaucroro conporusaenus (ACC) ¢ momompro o1-
HOIIEHHS MaKcUMaAbHOlt ckopoctu TP (M/c) k uHTErpasy
AuHelHo# ckopoctr Bo Bpemern (V1) B o6aacTy BBIBOAHO-
ro tpakra IDK [54].

Anaanz conpsprenmst IDK ¢ MaabiM xpyrom kpoBoobpa-
mennst (coupling) mosBoaster paccmarpusars IDK B xom-
maekce ¢ AA Kak eAMHYIO KapAUOITYABMOHAABHYIO CHCTe-
my [35, 55]. Copemennbie Texrorornu IxoKI' mossoasior

OIIpEeAEASITh M3MEHEHHsI COIPSDKeHUsT 6e3 CAOXKHOM CXeMbI
IIOCTPOeHHsI KpUBOI AaBAaenue — o6beM IDK, ¢ ucrioap3osa-
HYeM mapamerpa cucroaumdeckoin ¢pynxiu IDK mo orHOmIe-
HHMIO K AETOYHOMY AABAGHHIO, ITIOAYYEHHOMY 3XOKapAHOTIpa-
duaecku [35, S5, 56]: 1) TAPSE/CAAA, 2) FAC/CpAAA
s CAAA. Ot GOpMyABI ObIAM IPEAAOXKEHBI B KadeCTBe
CypporaToB HMHBa3HMBHBIX Iokasarereii IDDK-aprepmaspHoit
csisu — Ees/Ea (cucroanueckas aAacTHYHOCTb/apTepuab-
Has 9AACTUMHOCTB) (56, S7]. YmeHblueHue cepaeqHoO-coO-
CYAUCTOTO COIpPSDKEHHSI CBUAETEABCTBYeT 00 yMeHbIIeHHH
criocobroctu DK coxpamarscst mpoTHB BO3pacTarolell TH-
APaBAMMeCKOM Harpysku [ 58, S9] 1 passuTnio mpoLeccos ae-
sapanranuu [SS5], a TaxKe KOPPEAUpPYET C BEPOSITHOCTBIO He-
GAArONpPUSITHOrO TeYEHUS IIPH PA3AMYHBIX IATOAOTMYECKHUX
cocrosusx (35, S, 60]. Coraacuo Bleakley u coasr., usme-
perne IDK-AA compspkeHIsI HeceT AOTIOAHUTEABHYIO HHPOP-
MAIIHIO O BRIPOXEHHOCTH QYHKIMOHAABHBIX HapymeHui ITDK
npu OPAC Ha $poHe HOBOI1 KOpOHABUPYCHOM HHekuuH [ 35].

Ozpanuvenus

B cuay pasanumii B METOAUKAX HCCACAOBAHHI, HAKOIIACH-
Hble K HacTosmeMy BpemeHH, JxoKI' saHHbIe cpear mareH-
ToB ¢ COVID-19 nMeroT pasandHbIN BeC U Pa3AUIHYIO AO-
Ka3aTeAbHYI0 0a3y. JHaYHTEeAbHAs CTElleHb reTepOreHHOCTH
AQHHBIX TaKoKe OOYCAOBA€HA OGOABLIMME PA3AUYMSIMU B II0-
IYASLIUSIX, UX STHIYeCKON MPUHAAASKHOCTBIO, OTCYTCTBHEM
IPOTOKOAOB 3TAAOHHBIX TECTOB, A TAKKe U3yYeHUEM IIapaMe-
TPOB Y IAIJHEHTOB pa3AndyHoO cTenenu Tsbxectnu COVID-19.
AAS TOATBEPIXKACHUS UMEIOIIUXCSI AAHHBIX HEOOXOAMMO IIPO-
BeAeHMe PAaHAOMU3HPOBAHHbIX HCCAEAOBAHMUIT C pa3paboTaH-
HBIMHU CTaHAAPTH3UPOBAHHBIMU IIPOTOKOAAMH, BKAIOYAIOIIU-
MU CPaBHUTEABHBIM aHAAH3 C KOHTPOABHOM I'PYTIIION.

3akAloueHue

Ba)xHast poAb B IPOrHO3HPOBAHUH TSKEABIX KAPAUOITYAD-
MOHAABHBIX HAapyIIEHUI U CBOEBPEMEHHOM BbIOOpe cTpare-
ruu AedeHus nanuenTos ¢ COVID-19 nmpunapaexur OxoKI.
Anaaus pasmepos, reomerpun u ¢yHkimu IDK craa Bax-
HeAIIUM KOMIIOHEHTOM OIIeHKM COCTOSIHHS CepAlla M CIIO-
COOCTByeT MPHHITHIO KAUHUYECKUX pelleHUi y MaIjieHTOB
C KapAMOpEeCIIMPaTOPHOIl HepocTaTodHOoCThI0 [ 16]. [Toauep-
KuBaeTcsl BodpacTaromas poab JxoKI' mccaep0BaHUS B AMa-
rHoctuke IDK ArcoyHKIMM y manueHTOB ¢ pedpakTepHON
ABIXaTeABHOM HeAOCTaTouHOCThIo [34]. TpaHcTOopakaab-
Hast OxoKI' BakHa AAS KAMHHMYECKONM OLIEHKM ITallMEHTOB
¢ COVID-19, 0cobeHHO ¢ yMepeHHO# HAU TSDKeAOH GpOopMOit
3a60AeBaHHs, NIPU HAOAIOAGHHH 32 TOCIIHTAAM3HUPOBAHHBI-
MH IaI[eHTaMU ¢ MHOXKeCTBEHHBIMH 30HAMH KOHCOAUAQITIN
aerounoit Tkauu u npu OPAC [17]. Boaee Toro, 6aaropa-
pst 9x0KI' 65140 YCTAaHOBAEHO, YTO 6OAbIINE OOBEMBI HCKYC-
CTBEHHOH BEHTHASIIIMU U IIOBBIIEHHE AABBEOASPHOTO AaB-
A€HMS MOTYT IIPUBOAUTD K Upe3MepHoi mocTHarpyske DK
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u nosbimenuto CAAA [61], uro cocobcrBoBaso mepeoc-
MBICACHHUIO ABIXaT@AbHOM ITIOAAEPIKKHU U IPUMEHEHHUI0 <IIPO-
TeKTUBHOI1>» BeHTHAsIMH y manuenTos ¢ COVID-19 [41].
AHAAM3 pe3yABTATOB Pa3sAMYHBIX MCCACAOBAHMH IIAIlMeH-
ToB ¢ COVID-19 noxkasaa, yro ontumusupoBanHbiit IxoKIT
IPOTOKOA AOAXKEH OBITb HAIpaBAEH HA H3y4eHHe Pa3MepOB
IIPaBBIX OTAEAOB CepAlla, COKparuTeAbHOH ¢yHknuu IDDK
H OLIeHKY A€TOYHOTO AABAGHMS, KaK HaHOOAee UyBCTBHTEAD-
HBIX IoKazareseil nmocTHarpysku DK u xocBeHHBIX Mapke-
POB TSDKECTH 3a00AeBAHMS AETKHX. AHAAM3 AedopMariuu
IDK crniocobcrByer panHeit HAGHTUHKAIINY IIPUSHAKOB CH-
CTOAMYECKON AUCQYHKIIMM U CTPaTHPHMKAITMKM PHCKA Y IIa-
meaToB ¢ COVID-19. Oanaxo, moMumo 3¢ $eKTUBHOCTU
U BOCITPOM3BOAMMOCTH METOAQ, APYTOM BaXXHOM COCTaBAS-
IoIel B KOHTEKCTe IPOAOAKAOIIEHNCS TTAHAEMHH SBASETCS
€ro AOCTYITHOCTb, OCOOEHHO B IIPeAeAaX OOABIIMHCTBA OT-

AEACHHI MHTEHCUBHOM TePaIlHH. B taxkom CAy4Yae, AAS OLIEH-
ki cucroamdeckort ¢ynkrmu DK mMoxnO pexomeHAOBaTh
RV FAC, kak HanboAsee MHQOPMATHBHBIN ITOKA3aTEAb Cpe-
AY CTAaHAAPTHBIX IIAPAMETPOB OIIeHKU (PYHKIHOHAABHOTO CO-
crosiams ITDK, ocobeHHO IpH KPUTHIECKUX COCTOSIHHSIX.
BaxxHO OTMETHTH, YTO BCE 3TU HCCAGAOBAHHUS AOAKHBI
IPOBOAHUTD OIBITHBIE CHEI[HAAUCTBI, YTO IIO3BOAUT COKpa-
TUTb BpeMs IIPOIEAYPbl CKAaHUPOBAHHUS U IMOAYYUTb OIITH-
MaAbHOE KauyeCTBO 3alMCH. Takke IjeAecOO0OpasHO coxpa-
HATb U300PAKEHUS AAS AHCTAHIIMOHHON HHTEepIIPeTAIUH
APYTHMH CIIEITHAAMCTAMU M OTCAEXHUBAHMS 3BOAIOIIMH MOP-
POPYHKIMOHAABHBIX TApaMeTPOB cepana [3].

Kondauxm unmepecos ne 3assien.

Crarpamocrynuaa 25.08.2021
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AVICTAHIITMOHHBINI MOHUTOPUHT UHTEPBAAA QT
SAEKTPOKAPAMOTPAMMBI HA ®OHE HOAUXUMUOTEPAIIUU

Ileiv

Mamepua/t u memodvt

Pesyrvmamot
3axaouenue
Karouesvie crosa

Ars yumuposanus

OrleHKa 9acTOTbI yAAMHeHus KoppuruposanHoro untepsasa QT (QT¢) c TOMOImbIO AUCTAHIIMOHHOTO
OAHOKaHAABHOTO MOHHTOpHUHra dAeKTpokapauorpammsl (OKI') y mepBHYHBIX OHKOAOTHYECKUX TaLH-
eHTOB C 3aTIAAHMPOBaHHOI oAnxumuoTeparueit (ITIXT).

B mccaepoBanme BraroueHB! 49 MaIMeHTOB OHKOAOTHYECKOro Ipoduast ¢ 3amaaHmposanHon ITXT.
C nomoisio mopraTuBHOrO aAeKkTpokapanorpadpa CardioQVARK B meprop MeXAY HEePBBIM U BTOPBIM
kypcom IIXT perucrpupopasn opHOKaHaABHYIO 1-MuHyTHYI0 OKI.

ITo pesyapraram anasusa uatepbasa QTc, yaanHeHue unrepBasa QTc >500 Mc BrLiBA€HO B 8,2 % cay4a-
e, yaauaerre QTc >480 mc — B 18,3%, a yaauHeHnue unrepsasa QTc or ucxoanoro >60 mc — B 12,2%.

AwcrannmoHHas perucrpanms opHoKaHaAbHOM DKI' mpy moMoIy MOpTaTHBHOTO 3AEKTPOKapAuorpada
sBASeTCs 3) PEeKTUBHBIM METOAOM PETHCTPAllMK U BbIABACHHS Pa3AUYHbIX $OPM HapyLIeHHI pPUTMA CEpPALIA.

XuMuoTepanusi; KapAUOTOKCHYHOCTD; yAAuHeHHe uHTepBasa QT; AMCTaHIMOHHAsT OAHOKaHAAbHAS
9AEKTPOKApPAHOrpaMMa

Fashafsha Z.Z.A., Chomakhidze P.Sh., Mesitskaya D.F., Novikova A.I,, Potemkina N.A., Suvorov A.
Yu. etal. Remote Monitoring of the QT Interval During Polychemotherapy. Kardiologiia.
2023;63(5):12-18. [Russian: ®Gamadura 3.3.A., Yomaxupsze ILIL, Mecurckas A.®., Hosukosa A.11.,
IToremxuna H.A., Cysopos A.IO. u Ap. AucraHioHHbI MOHUTOPHHT HHTepBasa QT aaekTpokapau-
orpammbl Ha $poHe moauxumuoTepanuu. Kapanoaorus. 2023;63(5):12-18].

Asmop a5 nepenuicku

BBepenmne

B cBa3u ¢ HempephIBHBIM pa3sBUTHEM BO3MOXKHOCTEH XH-
MHOTEPAIIeBTHYECKOTO A€YEHHMS BBDKHBAEMOCTb OHKOAOTH-
YeCKMX IAIJeHTOB 3HAUMTEABHO YBEAMYHAACh. B To e Bpe-
Ml CEPACYHO-COCYAMCTbIE OCAOXKHEHHS], CBSI3aHHbIE C TPOTH-
BOOITYXOA€BOJ TepaIlHeil, CTAHOBSTCS BCe H0Aee KAMHIIECKH
3HAYMMBIMH 1 CAY>KaT OAHO! M3 IpuduH cMepTHOCTH [ 1]. Ya-
CTOTa ¥ MHTEHCHBHOCTb BO3SHHUKHOBEHHS KapAMOTOKCHYHO-
CTH IIMPOKO BAPbUPYIOT U 3aBUCT OT IPHMEHSEMBIX PeXH-
MOB, KAACCa M AO3HMPOBKH BBOAMMBIX XUMHUOTEpareBTHYe-
CKMX ITpernaparos [2].

OpAHUM M3 IPOSBACHHI KAPAUOTOKCHYHOCTH CAYXKHT Ha-
pymenue purma cepauna (HPC): taxu- u 6papmapurmu,
HAAXKEAYAOUKOBBIE M JKEAYAOUKOBbIE APHTMHH, HApPYIIEHUSI
IIPOBOAMMOCTH, B YaCTHOCTH, yAAMHeHHe uHTepBasa QT
Ha aaexTpokapanorpamme (OKI) [3]. Yaaunenue murep-
Basa QT uypenaro xeaypoukossivu HPC, B ToMm umcae mo-
AMMOPQHOM >KEAYAOUKOBOM TaXMKapAHeH, TaK Ha3bIBaeMOM
torsade de pointes. Kaunundeckas kapTuHa BappUpyeT OT MH-
HUMAABHBIX CHMIITOMOB B BUAE IIepefoeB B paboTe cepala
Ao BHesanHO# ceppaeunoit cvepru (BCC) [4].

12
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ITporuBooIyX0AeBbIe MpenapaThl MHOTUX KAACCOB MOTYT
BbI3bIBaTh yAAuHeHHe uHTepBasa QT. K mum otHOCAT TpH-
OKCHA MBIIIbSIKA, AHTPAIJMKAMHBI, AHTUMETa0OAUTHI, MHIH-
OHTOPBI THUPO3HHKHHA3bI, HHTUOUTOPBI ITMCTOHAEAIIETUAASDI
u uHruouTops! nporennkuHassl C [S]. OaHako yaanHeHue
untepsara QT, mo panupM OKI, Moxer 6bITh Hecrerudpuy-
HBIM IIpY IIPHIMEeHEHUH XUMUOIIPEIIapaToOB, U ero BO3HUKHO-
BEHHE MOXKET ObITh BBI3BAHO METAOOAMYECKMM AMCOAAaH-
cOM U 3aBHCHT OT $pakTopoB pucka (OP) KapAHOTOKCHIHO-
cri. CoraacHo pexomenpanusiv Epomefickoro obmectsa
KAPAMOAOTOB [0 A€YEHHIO OHKOAOTMYECKHX 3a00AeBaHHI
U CEPAEYHO-COCYAUCTOH TOKCHYHOCTH 2016 I., BRIAEASIIOT Ky-
pabeabHbie DP: 9AeKTPOAUTHDIN ACOAAAHC, B YACTHOCTH ['U-
nokaamemus (<3,5 MakB/A), runmoMarauemus (<1,6 MaKB/A)
u runokasnemus (<8,5 MOKB/A), 1 HeKypabeAbHbIe: ceMeli-
Hb1t aHaMHe3 BCC, moxXuAo# BO3pacT, XeHCKHII oA, Iepe-
HeCeHHBIH MHPAPKT MHOKAPAQ, TsSDKeAOe HapylleHHe QyHK-
IIUH TIOYeK U TTedeHu [6].

B mHacrosmee BpeMs INpPHHSATO OIpPEAGASTh KOPpH-
ruposannbiit uaTepasn QT (QTc) mo dopmyse Baser-
ta (QTc=QT/yRR ¢ mpu HacToTe CepAeYHBIX COKpaIlle-
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auit (UYCC) 60-100 ya/mun) uan no popmyse dpesepuxa
(QTc=QT /3 YRR ¢ mpu YCC <60 1 >100 ya/mun) [7]. Co-
raacHo pexoMeHAanusiM EBporefickoro obmecTsa Kapauo-
AOTOB TIO BEAGHHIO MAIJHEHTOB C )KEAYAOUKOBBIMU APUTMHS-
mu u npouaakTrke BCC, nnrepsaast QTc >450 Mc y myx-
9uH B >460 MC y >KeHIIUH CYMTAIOTCS BepXHeH TIpaHMIler
HOPMBI IIPH MCXOAHOM 9AKTPOKAPAHOTPAPUIeCKOM HCCAe-
posanuu [ 8]. Yaaunenue untepsasa QTc >500 Mc 1/ nam u3-
MEHEHHs OT MCXOAHOTO >60 MC CAY>XHT IIPEAUKTOPOM BO3-
HuKkHOBeHHa yrpoxatomux >xusHu HPC. Ilpu yseande-
Huu AauteabHoCcTH HHTepBasa QT c >500 Mc nau 6oaee yeM
Ha 60 MC OT HCXOAHOTO CA€AyeT BpeMeHHO IPeKPaTHTh IIpo-
THBOOITyXOAEBOE€ A€YeHHEe M YCTPAaHUTh BO3MOXKHBIE IIPEA-
pacrioaararomue Gaxropst [6,7].

Heo6xoAnMOCTb MOHHUTOPHHIA AASI BbIIBACHUS YAAHHe-
uua uaTepBasa QT Ha MCXOAHOM 3Tame y OHKOAOTHYECKUX
IAIJMEHTOB M3y4eHa AOCTaTrouyHOo. OAHAKO MOHHUTOPHpPOBA-
rue DKI' Ha aMOyAaTOpPHOM JTalle XHMUOTEPANeBTHYECKO-
IO AeUeHHs KpaiiHe 3aTpyAHeHo. B HacTosmee BpeMs akTHBHO
BHeAPsieTCsl IUPPOBas TEXHOAOTHS B MEAUIIHY U AUCTAHIH-
OHHOe HAOAIOAeHVE 33 MALJMeHTaMH, B YAaCTHOCTH, HCIIOAb-
30BaHMe cMapTPoHOB. Kpome TOro, akTMBHO M3y4aeTcs BO3-
MOXXHOCTb HX HCITOAb30BAHUSI B PA3HBIX 0OAACTSIX MEAUIIHBIL:
MoHuTOopHHT HHTepBasa QT, puTMa cepalla mpu mapoxcHs-
MaAbHOI popme Pubpuassuun npeacepanit (OIT), cucroan-
4ecKof (QYHKIIMH MHOKApPAQ, YPOBHS apTePHAABHOTO AaBAe-
Hust [9-11]. Vicnoab3oBanue cMapTOHOB AASL PETHCTPALIHH
OKT ¢ neanto usmepenus unrepsasa QT aocTaTouso adpek-
tuBHo. Tak, B cBoeM uccaepoanuu P. Garabelli u coasr. [12]
IPOAEMOHCTPHPOBAAH BBICOKYIO UYBCTBHTEABHOCTD OIIpeAe-
AeHps uHTepBasa QT ¢ Mo cpaBHeHHUIO CO CTAHAAPTHBIM METO-
Aom perucrpanu OKI' y manjueHToB ¢ CHHYCOBBIM PUTMOM.

B oredecTBeHHOIl AMTepaType ONHMCAaHO HCCAGAOBAHHE
ALHEHTOB, MTOAYYAIOIIUX IIPOTUBOTYOEPKYAE3HYIO XHUMHO-
TEpAITHIo, Y KOTOPHIX BbIABAeHUE yaAuHeHus uHTepBasa QT
OKa3aA0Ch 3QPeKTHBHBIM IIPH IIOMOIU OAHOKAHAABHOTO
anexrpoxapauorpapa CardioQVARK [13].

C y4eToM IepevncAeHHBIX AAHHBIX Ha 6a3e YHUBepCHUTET-
CKOM KAMHHMYeCKO# 60ApHHIBI N2 1 CeueHOBCKOTO YHUBep-
CHTeTa IIPOBOAUTCS HCCACAOBaHHE IO MOHUTOPHUHIY Hapy-
IIeHUH PUTMA M IIPOBOAMMOCTH CEPAIIA Y OHKOAOTHYECKHX
HAIMEeHTOB.

Leasn

Onenka wacrorel yaauHenus uHTepBasa QT'c ¢ momo-
IO AMCTAHIJMOHHOTO OAHOKaHAaAbHOTO MoHUTOpHHTa JKI'
Y HepBUYHBIX OHKOAOTHYECKHX IAIIUeHTOB C 3alAAHHPOBAH-
Ho#t noanxumuoteparueit (I1XT).

Marepuaa 1 MeTOABI
AanHast paboTa SIBASIETCSI AaHAAUTHIECKOM JaCTHIO OTKPBI-
TOro IIPOCIHEKTHBHOIO HMHTEPBEHIMOHHOIO HAYYHOIO HC-
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CA€AOBaHMs, BKAIOYABIIETro 49 MmaljueHTOB OHKOAOTHYECKOTro
npo¢uas ¢ 3anasanuposanHoi [1XT, rocnuTasusupoBaHHbIX
B OHKOAOTHYECKOE OTAEAeHHE IIPOTUBOOITYXOAEBOHM Tepa-
Uy YHUBEPCHTETCKOM KAMHHMYecKoi 6oapHHUIBI N 1 ITep-
Boro MI'MY um. M. M. Ceuenosa. MccaepoBaHHe IpOBOAH-
AOChb B COOTBETCTBHH CO CTAaHAAPTAMH HAAAeXKAIeH KAUHH-
veckoit npaktuku (Good Clinical Practice) u npuagunamu
XeAbCHHKCKOH Aekaapanuu. IIpoTokoa mccaepOBaHMA OAO-
OpeH AOKAAbHBIM 3TUYECKMM KOMHUTETOM (poTokoA N 34—
20 oT 09.12.2020T.). AO BKAIOYEHHS B HCCAGAOBAHHE y Bcex
YYaCTHHUKOB OBIAO ITOAYYEHO IMHCbMEHHOe MHPOPMUPOBAH-
HOe COTAacHe.

Kpumepuu sxatouenusq: Bospact 18 aer um crapiie; moAmu-
caHHOe HHPOPMHPOBAHHOE COTAACHe; 3amaaHupoBanHas I IXT.

B nccaepoBaHMEe He BKAIOYAAU IIAIJEHTOB, ITOAYYABIINX
AYy4YeByIO TepaIuIO; MAIHeHTOB C MCXOAHO TSDKEABIMH Hapy-
IIEHUSIMA PUTMA U/ HAM IPOBOAMMOCTH, B TOM YHCA€ C TIOA-
HOM 6AOKaAOM IIPaBOM MAM ABOM HOXek ITydka ['mca; manu-
€HTOB C HAPYIIEHUSIMH ABUTAaT€AbHOM QYHKIIMM BEPXHEH KO-
HEYHOCTH; NMALJUEHTOB C AeMEeHI[Uel; AIJMeHTOB C THKEAOH
[IeYeHOYHON H/HAU IOYEYHON HEAOCTATOYHOCTBIO; IAIH-
€HTOB C MHUHMMAAbBHON OXXHAAEMOHN IPOAOAKMTEABHOCTBIO
XKU3HU MeHee 1 Mec; GepeMeHHBIX.

Kpumepusamu uckarouenus 3 NCCA€AOBAHUS SIBASIAUCD: OT-
Ka3 OT IPOAOAKEHHS YYACTHUS B UCCAGAOBAHUH; HEYAOBACT-
BOPHUTEABHOE KauecTBO OaHOKaHaAabHOH 3amucu OKI' ¢ mo-
mompio aaekTpokaparorpapa CardioQVARK (Tpemop pyk
HaIeHTa, ABIKeHHe Bo BpeMs 3anucu JKI, sarmcp OKI' me-
Hee 1 MVH); HEAOCTATOYHOCTD 3aIUCeil U/ MAH TAOXO€e Kage-
CTBO AAS aHaaum3a uHTepBasa QTc; Hemepenocumocts IIXT
I10 BHECEPAECYHOM IPUIKHE.

Koneunas TOuKa MCCAGAOBAHUS — PETUCTPAIMS YAAUHE-
Hus unTepBasa QTc >500 Mc 1/ 1AM YAAUHEHHE HHTEPBAAA
QTc ot ncxopnoro >60 mc.

Am3aiiH mccAeAOBaHII IPeACTaBACH Ha puc. 1.

CrarucTudeckyio 06paboTKy ITOAyYeHHBIX AQHHBIX IIPO-
BOAMAH C IOMOIIBIO sI3bIKa Iporpammuposanust Python v3.8.
AASL KOAMYECTBEHHBIX ITOKA3aTeAeH OIPEAEASAU XapaKTep
pacnpeaesenus ¢ momompio Tecta Iamupo-Yuaka, cpea-
Hee 3HAauyeHMe, CTAHAAPTHOE OTKAOHEHMEe HAM MeAHaHy
U MeXKBAapTHAbHbIN MHTEPBAA B 3aBHCHMOCTH OT BHUAA pac-
IPEACACHHUS AAHHBIX. AASI KATETOPHUAABHBIX M Ka4eCTBEHHBIX
IPH3HAKOB OIIPEAEASAH AOAI0 M aOCOAIOTHOE YHCAO 3Hade-
Huil. CpaBHUTEABHBIH aHAAU3 AASL HOPMAABHO PacIpeAeAeH-
HBIX KOAMYECTBEHHBIX NPU3HAKOB IPOBOAMAM HA OCHOBA-
Huu t-Tecta Yaaua (2 rpynmst) uau ANOVA (6oaee 2 rpymm)
C IOCAGAYIOIIUM IIONAPHBIM CPaBHEHHEM TPYIIL; AAS KO-
AMYECTBEHHBIX IIPH3HAKOB C PACIpPEACACHHEM, OTAUYHBIM
OT HOpPMaAbHOTO, — ¢ noMompio U-kputepus ManHa-Yur-
uu (2 rpynmer) mam xputepus Kpackeaa-Yoaamca (6oaee
2 rpynn). CpaBHATEAbHDII aHAAM3 KaTeTOPHAABHBIX U Kade-
CTBEHHBIX IIPU3HAKOB IIPOBEAEH C UCIIOAb30BAHUEM TOYHOIO
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SS OPUT'MHAABHBIE CTATbU

Pucynox 1. AuzaitH nccaepOBaHHA

< AH3a¥H HCCAEAOBAHHUSI

1-i sTan 2-1 3Tan 3-1 aTam
BxaroueHMe B HICCAEAOBAHHE  ——fp Havaao perucrpanuu. — ITpomesxyTOYHbIH STaII. —_
49 nmanueHTOB 1-2 AHS AO HavaAa MMPOTUBOOIIYXOAEBOM Momnutopusnr 1-kanaspHoi OKI'
xumuoTepanun** B [IPOMEXXYTKE MeXAY Kypcamu TIXT***
ITopmnucanue Kauam4eckuit ocMOTp Perucrpanusa OKI ¢ wacToroit
MHPOPMHUPOBAHHOTO COTAACHA. (Bospacr, moa, kypenue, 5-10 pa3 B pAeHb. Pemenne TexHuuecKux
pocT/macca Teaa). Y KAMHMYECKHX BOIIPOCOB IIAIfEeHTa,
Perucrpars u o6ydeHue
, . KacareAbHO perucrparnuu OKI'
IalHeHTa CAMOCTOSITEAbHOM Perucrpanus craHAApTHOM
- M IIOAYYeHHbIX AAHHBIX.
perucrpanuu OKI' ¢ momompio 12-xanaapHo# KT + perucrpanus
CardioQVARK* 1-xanaapHO# JKI' ¢ momMombio
CardioQVARK

Y

AHaAMTHYECKHH 3Tan

v v

Anaaus pauabpix DKIT
U BeACHHUE PeTHCTPAIJHOHHOTO Cratucrinieckat
A P pag 06paboTKa AQHHBIX
KypHaAa
> IToayyeHue pe3yAbTaTOB D

:

BrpiBoABI

IIXT - moAuxumMHOTepanusi.

* — y Bcex IALIUEHTOB perucTpupoBaAu opHokaHaabHble DKI' pauTeapHOCTBIO 1 MuH ¢ momompio kKapprnoMonuropa CardioQVARK. Yerpoii-
crBo CardioQVARK mpepcTaBasier co60il MOPTATHUBHBIA 9AeKTpOKapauorpadg B popMe dexaa AAs CMapTPOHA, PETHCTPUPYIOIMI AAH-
Hble 0 OHOIAEKTPUYECKON aKTHBHOCTH CepALia B I CTAaHAQPTHOM OTBEAECHUH C BOBMOXKHOCTBIO IIEPEAAIN AAHHBIX Ha YAaAeHHbI cepsep. Cae-
AyeT ydecTb, uTo MHTepBaAbl QTC HEOAMHAKOBBI B PA3AMYHBIX OTBeAeHHMsX. McTopuyuecku mpoposxuTeAbHOCTh uHTepBasa QT m3mepsirach
Kak Bo II crampapTHOM OTBepaeHMH, Tak M oTBepeHMsX I u aVF [14]. Coraacuo PexomeHpaIuaM 110 cTaHpAapTH3anuu 1 uHTeprperanuu JKI'
AMepHKaHCKOH KOAAeTHH Kapauoaoros 20091., pexomeHpaoBaHo usmepsars untepBaa QT ¢ mauboapmum murepsasom QT (V,, V) [1S].
Cpasuenue nnrepBasa QTc cranpaprabix 12-kanaababsix OKI' u opnoxanaasHo# DKT CardioQvark npon3BoAHAOCH ABYMs He3aBHCHMbIMU Bpa-
YaMU QpYHKITHOHAABHOM AMaTHOCTHKH.

** — K&XAOMY BKAIOUeHHOMY IAIINEHTY BBIAaBaAcs aaekTpokapaunorpad CardioQVARK aast peructpanmun DKI' ambyaaTopHo 6e3 momolnu Bpada
Ha IIEPHOA MeXAY ITepBBIM B BTOpbIM Kypcamu IIXT.

**¥ — BpeMeHHOM HHTEPBAA MEXAY KYyPCaMH OIIPEAEAEH CTAaHAAPTOM A€YEHHUSI OHKOAOTHYECKOTO NIPOLIECCa, PEKOMEHAYEMBIM 9KCIIEPTAMH OHKO-
AOTHYECKHUX COOOIIECTB, U MEHSETCSI B 3aBUCHMOCTH OT CXeMBI IIPOTHBOOITYXOAEBOI TEPAIIHH; B HALIEM HCCAEAOBAHUH COCTaBASIA 14-21 AeHb.

14 ISSN 0022-9040. Kapanoaorus. 2023;63(S). DOI: 10.18087/cardio.2023.5.n2261



§ OPUI'MHAABHBIE CTATbU

Tecra Qumepa. Pa3Anyms CYMTAAM CTATUCTHYECKH 3HAYHMBI-
mu ripu p<0,08S.

Omnenxa BAMSHUS QAKTOPOB Ha KOHEUHYIO TOUKY IIPO-
BeaeHa ¢ momompio asropurMa LASSO-perpeccun. Kare-
ropuasbHble $aKTOPHI PUBEACHBI K GHHAPHBIM (mpoueay-
pa one-hot-encoding), KoAndecTBeHHbIE IIPH3HAKK HOPMa-
AM3OBAHBL YKa3aHHbIE IPOLIEAYPHI IIO3BOAUAH OIIPEACAUTDH
CTaHAAPTU3OBAHHbIE KOIPOHITMEHTBI AASL KAKAOTO (akTo-
pa 1 oTobparh HAMOOABIINE U3 HUX II0 MOAyAIO. Baaropapst
aaropurmy perpeccun LASSO ¢axropsl, caabo Bausomiue
Ha AMCIIEPCHIO KOHEYHOM TOYKH, MOAYIHAHM KO3 YHUIIHEHTHI,
pasabie 0.

PesyabTaTni

XapaKTepHCTHUKH TAIJMeHTOB, BKAIOYEHHBIX B HCCACAOBA-
HUe, IPEACTABAEHbI B TabA. 1-3.

IIpoBeaen anaams uHTepBasa QTc opAHOKaHAABHBIX 1-MH-
mHyTHBIX OKI, 3aperucTpupoBaHHBIX C IOMOIIBIO AEKTPO-
kapauorpada CardioQVARK, y 49 marueHTOB B IEpPHOA
MEXAY IIepBBIM U BTOpbIM KypcoM IIXT: MuHMMaAbHOE dnc-
Ao 3ammceir OKI' Ha opHOTO marueHTa cocTaBrao 20, B cpea-
HEM Yy OAHOIO IAIMeHTa OBIAO IIPOAHAAM3HPOBAHO 46 3a-
muceil. YasuHenue uHTepBaaa QTc B cpepHeM cocTaBu-
A0 27,9 mc. Yaaunenue untepBasa QTc >500 Mc BbIIBACHO
B 8,2% cay4aes, yasaunenue QTc >480 mc — B 18,3%, a yaau-
HeHue uHTepBasa QTc or ucxopnoro >60 mc — B 12,2%.

Yasunenne unreppasa QTc >500 Mc perucTpupoBaroch
y 4 (8,2%) mauuentos (Taba.4), 2 manueHTa AAHHOM TpyTI-
bl uMeAn yaarHeHHe QTc ot ncxoaHoro >60 mc. ITarreHTs
AQHHOM T'PYIIIIBI OKA3aAMCh CTATUCTUYECKU 3HAYUMO CTapIIe
(p=0,027). Yaaunenue untepsara QT AOCTOBEpPHO Yarle BbI-
SABASAOCH y TIALMEHTOB ¢ caxapHbM Anaberom (CA) 2-ro Tu-

Ta6anna 1. XapakTepHCTHKA IAIHEHTOB
Ao Havaaa IIXT (n=49)

IToxasarean 3HaueHHe
Bospacrt, roast 62,0£10,8
IToa, n (%)
Myskauns 23 (46,9)
JKenmumsr 26 (53,1)
Kypenmue, n (%) 21 (42,9)
HUMT, xr/m?
HOpMaabHas Macca Teaa (UMT 18,5-24,9 xr/m>),n (%) 14 (28,6)
us6bpiTounas macca eaa (MMT 25,0-29,9 xr/m?),n (%) 21 (42,9)
oxupenue I crapun (UMT 30,0-34,9 xr/m?),n (%) 14 (28,6)
Tunepronudeckas 60oaesnb, n (%) 25(51,0)
®ubpuansnus npeacepauit, n (%) 2 (4,1)
XpoHHMYeCKas CepAEYHAst HEAOCTATOYHOCTD 12 (24,5)
u/uam 3a6oaesanus cepaa (UBC, ITUKC), n (%) !
Caxapuprit pmaber 2-ro tuma*, n (%) 5(10,2)
cepuonns cocymcrot natonorit 1 (%) 14(286)
YpoBeHb KpeaTHHUHA, MKMOAB / A 82,9+21,2
VpOBeHb IAIOKO3bI HATOIAK, MMOAB /A 5,8+0,7

AaHHbIe IIpeACTaBACHBI B BUAE CPEAHETO M CTAHAAPTHOTO OTKAOHe-
Hust — M+SD, ecan He ykasano apyroe. IIXT — moauxumuorepanus;
HWMT - unaexc maccsl Teaa; [IMKC — mocTuH$apKTHDIHN KapAHO-
CKA€pO3. * — MaIMeHTHl HAXOAMAKCH Ha PETYASPHOM CaXapOCHIDKAIO-
Ilel TePanuy, Ha3HaYeHHOM paHee 9HAOKPHMHOAOTOM.

ma 1 ¢ 60Aee BHICOKHM yPOBHEM FAIOKO3BI B KPOBH AO HAYaAd
xumuoreparmu (p=0,002 u p=0,023 coorsercrBenHo). I1a-
IIMEHTDbI AAHHOH TPYIIIBI CTPAAAAM PAKOM IIMIEBOA, MOYe-
BOIO ITY3bIPs, JKEAYAKA M CADKOMOM MATKUX TKaHeM, IIOAyYa-
au cxemsl Tepanuu TPF, GemCis, FLOT u Al IlponenTHas
AOASI TIOAyYeHHsl XMMHUOIIpelapara B AQHHOM rpymme Obl-
AQ pacIpeAeAeHa CAGAYIOIUM 06pasom: aonerakces — 20%,
nucraaTul — 20%, S-gpropyparma — 20%, AOKCOPYOHIMH —

Ta6anma 2. AOKaAU3AIMS OITYXOAEBOTO IIPOLiecca U cxeMa mpoBopumMoi ITXT

Yacrora
YacroTa BhIIBAEHUS
A OKAA3AIIHS OMVXOAH Yucao OIVXOACBOro Cxema HMCIIOAB30BAaHUS
= o NalieHTOB Hr[yx o% IIXT YKa3aHHOM CXeMbl
pouecca, % TIXT, %
Aerkue 3 6,1 EP! 6,1
Keayaox 3 6,1 FLOT? 6,1
TToasxeAypouHas xeAe3a 4 8,2 FOLFIRINOX? 8,2
IToaocTs pra 2 4,1 PE* 4,1
ITumesop, 4 8,2 TPF® 8,2
Kumeuynnk AL 16,2
(pexToCcHrMOMAHBII OTACA) = 30,6 ROTIHEN 8,2
P A A FOLFIRT® 6,2
MovueBoii Imy3bIpb 2 4,1 GemCis’ 4,1
Moaounas xeae3a 12 24,4 ACY 24,4
CapkxoMa MATKHX TKaHe# HIDKHel KOHeYHOCTH, 3 6,1 AT 6,1
BKAIOYasi Ta306€APEHHYI0 06AaCTh
Teao MaTku 1 2,1 PC"? 2,1

IIXT - moAuxuMHOTepamus; ' — STOIMO3UA + IIUCIAATHH; > — AOIIETAKCEA + OKCAAHIIAATHH + S-$pTOpypaIya; * — MPUHOTEeKaH + S-QpTopyparya + oK-
CAAMIIAATHH; * — IJICIIAATHH + S-QTOpypaIyA; ° — AOLIETAKCEA + IUCIAATHHS-GTOPYPAIMA; © — OKCAAMIIAATHH + KaIeUTA0MH; 7 — OKCAAMIIAATHH
+ 5-¢propypanua; ® — upuHOTEKaH + S-GTOpypanua; ° — reMIMTAOKH + NUCIAATHE; '© — AOKCOPYOHIMH + nuKaopochamup; ' — AOKCOpyOULHH +

udochamua,; 1> — MAKAUTAKCEA + KAPOOIIAATHH.
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§ OPUT'MHAABHBIE CTATbU

Tabauna 3. YacToTa NCIIOAB30BAHUS XUMHOIIPEIIapPaTOB. 10%, I/ICPOC(PaMHA — 10%, remiuTabun — 10, okcaAuIAQTHH —
KoAnuecTBO XMMHUOIIpeIIapaToB, IPUMEHIEMBIX AASI

10%. Heo6XOAUMO OTMETHTD, YTO B KOKAYIO M3 HeTBIPex
ACYCHU ITAITMEHTOB B AAHHOM HCCACAOBAaHHUHN (n:13)

cxem ITXT BXOAMA OAMH XMMHOIIpENapar U3 rPYIIbl aHTUMe-

= "~ mcaoma- Tab0oautos (S-dropypanua, upocdamua, reMuUTAOUH).
Xummonpemapar o hc o orO X TMUONPEHAT - HHEHTOB, HOMy Yasunenne uaTepBara QIc >480 Mc permcrpupoBasoch

para CpeAN IPUMEHSIEMBIX  YHBIOHX XHMHO-

cxem IIXT, % npenaparst y 9 (18,3%) maumentos (Taba.4), U3 HUX y 4 OTMEYEHO YA-

Aorerakcea 14,35 7 AVHEHHe MHTepBaAa OT HCXOpHOro >60 Mc. B pamHOM rpym-
HpunoTexan 14,35 7 ne, kak 1 B rpymie ¢ QIc >500 Mc, yasuHeHHe HMHTEpBaAa
ITakanTakcea 2,05 1 QTc craTucTHdecKy 3HAYMMO 4Yallle OIPEACASIAOCH Y HMallueH-
Kap6omarun 2,05 1 10B ¢ CA 2-ro THna (p=0,037). O6pamaeT BHUMaHKe AOCTO-
Kanenyrabun 16,4 8 BepHOe yaauHeHue nHTepBasa QTc y 6OABHBIX PAKOM MOYEBO-
Oronosup 6,15 3 ro my3bips, noayyasumx cxemy GemCis (p=0,031). [Ipouenr-
Oxcaanmaarny 38,9 19 Hasl AOASL [IOAYYEHHS XMMHOIIPENapaTa B AAHHOM rpyTine 6142
Hucnaarum 22,5 11 pacrpeaeAeHa caeayrolM obpasom: ponerakcea — 14,3%, -
S-¢ropypanua 41 20 craatuH — 14,3%, S-ropypanma — 14,3%, xanenurabun —
Texayrabun L 2 9,5%, oxcaaunaarux — 19%, remuuradbun — 9,5%, Aokcopybu-
Aoxcopybuupm 30,7 15 uH — 9,5%, upocdamup — 4,8%, nuxkaopocpamua — 4,8%.
Huxaopocdammp 2ae 12 B nepuop HaOAIOAEHUSI BbISIBACHBI TAKKe 3 BIlepBble BO3-
Hocdamup 6,15 3

Hukmux mapoxcusma QIT panrearHocThIO 60ACE 30 €y 60AD-

Ta6auna 4. YactoTa ypaunenus nutepasa QTc y mepBUYHBIX OHKOAOTMYECKHX IAIIMEHTOB Ha ¢poHe mepBoro Kypca ITXT

Vasunenue uarepsasa QTc >500 mc (n=49) Vasunenue uarepsasa QTc >480 mc (n=49)

[Mokazareas I'pynma I'pynma I'pynna I'pynna
MaIMeHTOB 6e3  CyAAMHEeHHeM p NaNHeHTOB 6e3  CyAAMHeHHeM P
yaaunenus QTc QTc yaaunenuns QTc QTc

Yucao manmenTos, n (%) 45(91,8) 4(8,2) - 40 (81,6) 9(18,4) -
Bospacr, roast 61,04£10,6 73,0£5,79 0,027 60,67+10,52 68,0£9,96 0,085
IToa

 Mysicmst, 1 (%) 21 (46,7) 2(50,0) 1,000 19 (47,5) 4(44,4) 1,000

« sermyes, 1 (%) 24(53,3) 2(50,0) 1,000 21(52,5) 5(55,6) 1,000
Kypenue, n (%) 19 (42,2) 2 (50,0) 1,000 18 (45,0) 3(33,3) 0,714
Tunepronudeckas 60aesnb, n (%) 24 (53,3) 1(25,0) 0,099 22 (55,0) 3(33,3) 0,436
3ab6oaesanus cepana®, n (%) 9 (20,0) 3 (75,0) 0,099 8 (20,0) 4(44,4) 0,436
Caxapubrit puaber 2-ro tuna, n (%) 2 (5,0) 3 (75,0) 0,002 2 (5,0) 3(33,3) 0,037
g;’;i:’/*zm YPOBEHD LAIOKOSB HATOIAL, 5,71%0,69 6,59+0,4 0,023 5,74+0,69 5,97+0,79 0,459
3;;2?\’:‘/’2‘ YPOBEHD KpeaTHHIHa, 82,55+21,87 86,25 19,68 0,281 83,68+22,48 79,2413,27 0,979
YCC o [IXT, ya/mun 73,87+8,21 67,75+6,76 0,170 74,17 +8,14 69,78+7,87 0,544
YCC nocae [IXT, ya/ mus 83,87+10,69 8125+13,5 0,762  82,31£10,92 839+10,69 0,915
Dubpuansnus npeacepanit, n (%) 3(6,8) 2 (50,0) 0,049 3(7,7) 2(22,2) 0,231
Omnkosormieckoe 3a6oaesanue, n (%)

* PaK MUIEBOAA 3(6,7) 1(25,0) 0,297 3(7,5) 1(11,1) 0,569

o PaK [IOAKEAYAOYHOM SKeAe3bI 4(8,8) 0 1,000 4(10,0) 0 1,000

o PaK KHIIeYHHUKA 15(33,4) 0 0,298 13 (32,5) 2(22,2) 0,702

o PaK AETKHX 3(6,7) 0 1,000 3(7,5) 0 1,000

* paK MOYEBOTO ITy3bIPs 1(2,3) 1(25,0) 0,158 0 2(22,2) 0,031

+ PaK MOAOYHOI1 5KeAe3bI 12 (26,6) 0 0,560 11(27,5) 1(11,1) 0,420

¢ CApKOMa MSATKHX TKaHel 2(4,4) 1(25,0) 0,230 2 (5,0) 1(11,1) 0,464

* PaK XKeAyAKA 2 (4,4) 1(25,0) 0,230 1(2,5) 2(22,2) 0,083

¢ PaK IIOAOCTH pTa 2 (4,4) 0 1,000 2(5,0) 0 0,569

« PaK MaTKH 1(2,3) 0 1,000 1(2,5) 0 1,000

/AaHHbIe IpeACTaBAEHBI B BUAE CPEAHETO M CTAHAAPTHOTO OTKAOHeHMs1 —- M*SD, ecan He ykazano unoe. [IXT — moauxumuorepanus; YCC — va-
CTOTa CepPAEYHBIX COKpaII[eHMHI, * _ 3aboAeBaHUS cepana: UBC, TTMKC, xponnyeckas ceppeunast HepocrarognocTs. [IMKC — mocTuHpapkTHbIH
KapAUOCKAEPO3.
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§ OPUI'MHAABHBIE CTATbU

HBIX PaKOM NHINEBOAR, Kumeynuka (6,3%) Ha $poHe xumuo-
tepanu o cxeme TPF u XELOX. JKeaypoukosas akcTpacu-
CTOAUS BBICOKUX I'PAAQAIIHIL He BBIIBACHA.

ITo pAaHHBIM OAHOQAKTOPHOIO PErpecCHOHHOrO aHAAM3a
ycranosaens! OP npu yasunennu QT ¢ >500 Mmc, u3 KOTOphIX
CTaTHCTUYECKH 3HAYUMBIMH OKa3aAUCh BO3PACT (OTHOCHTEAD-
upi puck — OP 1,15; 95% aosepureabnbiii unrepsas — A
0,99-1,33; p<0,0S), Bpems unrepsasa QTc po Havana IIXT
(OP 1,09; 95% AU 1,01-1,17; p<0,01), ypoBeHb TAIOKO3bI
maromak (OP 8,19; 95% AU 1,20-55,5; p<0,05), HaAW9Me
CA 2-ro tuma (OP 64,49; 95% AU 4,46-931,8; p=0,002), Ha-
AVIY¥Ie XPOHHYECKOM CEPACIHOM HEAOCTATOYHOCTH U/ UAH 3a-
6oreBanus cepalia (MmeMudeckas 6OA3Hb CepALd, MOCTUH-
dapKTHBIIt KapAHOCKAepo3) B anamuese (OP 9,1; 95% AU
0,97-84,72; p=0,05), Haawune u/uAM Bo3HMKHOBeHue DIT
Ha ¢pone IIXT (OP 13,6; 95% AU 1,39-134,1; p=0,025).

ITo AQHHBIM OAHOQAKTOPHOTO PErpecCHOHHOTO AHAAHM-
3a ycranosaeHbl OP mpu yasunenun QTc > 480 mc, u3 ko-
TOPBIX CTATUCTUYECKU 3HAYMMBIMU OKa3aAUCh BpeMs UHTep-
Baaa QTc a0 Hawaaa ITXT (OP 1,10; 95% AU 1,03-1,17;
p=0,003), Haamuue CA 2-ro tuna (OP 9,49; 95% AU 1,30~
69,19; p=0,026).

O6cyxxaeHue

B MupOBOIT AUTepaType MOAPOOHO ONMHCAHO BAUSIHHE XH-
MHOTepaIleBTUYeCKHX IIPerNapaToB, H3ydaeMbIX B HAIleM HC-
CAEAOBAHHH, HA BO3MOXKHOCTb BO3HUKHOBEHHS 3AeKTPOH-
3MOAOTHYECKUX U3MEHEHHI, BKAIOYasl IIUPOKUIL CIIEKTP apUT-
MHI, B TOM 4ncAe yasuHeHMe uHTepBasa QTc u I, yacrora
BO3HMKHOBEHUs KOTOPBIX BapbupyeT oT 16 A0 36% 3, 4].

PeaabHast wacrora yaamHenus umHrepBasa QTc, BI3BaH-
Has IIPOTHBOOITYXOAEBBIMH AEKApPCTBEHHBIMH IIperapara-
MU, SIBASIETCSI HEOIIPEACACHHON M MOXeT OBITb HeAOOlLieHe-
Ha. B cucrematuueckom o630pe A. Porta-Sinchez u coasr.
(2017) [4], BrarouaBmenm 173 paboTsl, YacTOTA YAAMHEHHUS
unrepsasa QTc Bappuponasa or 0 o0 22%.

ComocTaBuMble AQHHBIE OITyOAMKOBAHBI B OTEYECTBEH-
Ho auTeparype B o630pe 10. A. Bactok u coasr. [16], moxa-
3aBIINX, YTO yaAuHeHHe nHTepBasa QT, cBs3aHHOe ¢ mpue-
MOM XMMHUOIIPENAPATOB, BO3HUKAeT y 3—20% IaIueHTos.

IToayyeHHbIe B HameM HCCACAOBAHUH PE3YABTATHI KOP-
PeAUPYIOT C AQHHBIMH MHPOBOH AUTEPATYphI: YAAMHEHHe
uaTepBasa QTc >500 mc BpraBaeHO B 8,2% caywaes, QTc
>480 Mc — B 18,3%, a yaauHenue untepsasa QTc oT mcxoa-
Horo >60 mc — B 12,2%.

B To >ke BpeMs U3BECTHO O TECHOMH CBSI3U CEPAEYHO-CO-
cyaucthix 3a6oaesanmit (CC3) u CA. CC3 cayKar ocHOB-
HOW MMPHYUHOHN CMEPTH M HHBAAHAHOCTH Cpear Afopeit ¢ CA
[17]. Puck passurmis CC3 HOCTOSHHO yBeAMMHMBAeTCs C IIO-
BBIIIEHHEM YPOBHS TAIOKO3BI B IIAa3Me KPOBU HATOIIAK, Ad-
e AO AOCTIDKEHUSI yPOBHeH, HeOOXOAUMBIX AAS TOCTAHOBKU
amarnosa CA [18]. Y manmenTos ¢ CA BbIsBAEHO 60AbIIOE
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9UCAO cAydaeB yaauHeHus mHTepBasa QT'c m Apyrux aek-
TPOKAPAMOTPadHIECKHX MApKepPOB HAPYIIEHHH PerOASpHU-
3al[iH, 2 TAaKKe PUCKA apUTMUYECKOH CMEpPTH, TAKKX KaK aHO-
MaAbHblE MUKPOBOABTHBIE aabTepHanuu 3y6ra T [19]. B ore-
wecTBeHHOM AuTeparype M. B. Ecuna u coasr. [ 20] moxazaan
B CBOEM HCCAGAOBAHMHU POAb YPOBHS TAMKHPOBAHHOTO Te-
moraobuna u CA B yBeAMYEHMH PHCKA YAAMHEHHUS MHTep-
Basa QTc: yacToTa BBIABAEHHUS TPAH3UTOPHOIO YAAMHEHMS
untepBara QTc y 60abubix CA 1-ro THma coctaBuaa 77%.
ITpu ypoBHe TAMKMpPOBAHHOIO reMoraobuna 6oaee 7% or-
MEJaAOCh YBeAMdYeHHe cpepaHecyTouHoro mHTepBasa QTc
y My>4uH Ha 10,8 Mc 1 y sxenmuH Ha 4,72 Mc.

B HameM HMccAeAOBaHMM YacTOTa YAAMHEHHUS HHTepBa-
Aa QT ¢y manmenros ¢ CA cocraBuaa 75% B rpymie ¢ yaAH-
HerreM QTc >500 mc u 33% B rpymme c yaaunenueMm QTc
>480 Mc, YTO KOppeAHpYeT C AAHHBIMH MHPOBOM H OTede-
CTBEHHOM AUTEPATYPBhL.

Ozpanuuenue uccaedosanus

Perucrpanus panubix OKI' B 9TOM YacTH HCCACAOBAHIL
B OCHOBHOM 3aBHCEAQ OT MEHTAABHBIX M H3UIECKHX CIIOCO0-
HOCTEN MMallMeHTOB.

Onenxa mHapymenu#t nposopumocTs Ha DKI' B Bupe 1moa-
HOI OAOKaABI ITPABOM MAM A€BOI HOXeK ITydka ['mca He Bxo-
AMAQ B Hallle HUCCAEAOBaHHE, TaK KaK OTCYTCTBYIOT AaHHBIE
B MHPOBOI AUTepaType O AOCTOBEPHOCTU aHAAU3A YAAHHe-
Hus uHTepBasa QTc B coueTaHNH C IIOAHBIMH 6A0KaAAMU HO-
KeK IyuKa [rca ¢ moMOIIbIo MOPTAaTUBHOIO 9AEKTPOKaPAUO-
rpada u cMapTdoHa.

YpoBeHb TAMKHPOBAHHOTO IeMOTAOOHHA B HAIEM HCCAe-
AOBaHMH OCTaACS HEU3BECTHBIM.

BansiHHMe AeKapCTBEHHBIX IIPeIapaToB, HCIIOAb30BAHHBIX
B Tepanuu CC3 y manueHTos, He 6b1A0 M3y4YeHO B HaCTOsIIeH
YaCTH HAIIEro NCCAEAOBAHHS.

BriBoabI

1. KoMbuHIpOBaHHbIE CXeMbI IIPOTHBOOITYXOAEBOJ TePAITUK
YBEAMYHBAIOT PUCK HApPYIIeHMs PUTMA CEPALIA U 9AEKTPO-
¢u3noAOrHIECKYe H3MEHEHNUS Ha dIAeKTPOKAPANOTPaMMe.

2. AMCTaHITMOHHAsl perucTpalisa OAHOKAaHAABHOM 2AeKTpO-
KapAMOTPaMMbl C IIOMOIIbIO IIOPTaTUBHOIO JAEKTPOKAp-
auorpada sBasiercst 3¢ PpeKTHBHBIM METOAOM PeTUCTPalluH
Y BBIIBACHNS PA3AMYHBIX pOPM HApYIIEHHIH PUTMA CEPALIA.

3. Bospacr manjuieHTa, HaAMYHe CAaXapHOTO AHabeTa U IOBBI-
IIeHHBI YPOBEHDb TAIOKO3BI B KPOBH Y OHKOAOTHYECKUX
HAITHEeHTOB CAY>KaT (aKTOpaMHU PHCKA YAAMHEHHS HHTep-
Barna QIc ¥ BO3HUMKHOBEHHS CEPAEYHO-COCYAUCTBIX
OCAOXXKHEHUI.

Baazodapnocme/ dunancuposanue
Paboma evinosnena & pamkax 002080pa noxiepmseosa-
Hus Ne 246-H om 31.08.2021 2 dr5 noddeprku npoexma
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OAPMAKO3KOHOMMUYECKAS 30PEKTUBHOCTD BAKITMHAIINH
IIPOTHUB IHEBMOKOKKOBOW UHOEKIIUU ITAITUEHTOB
C XPOHHUYECKOM CEPAEYHOM HEAOCTATOYHOCTBIO
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Asmop 0As nepenuciu

BBepenne

Anaau3 9$ppeKTUBHOCTH 3aTPAT Ha BaKI[MHAIIMIO IIPOTUB IHEBMOKOKKOBOM MHpeKuu 40- 1 65-seT-
HUX MAI[UeHTOB C XpPOHUYECKO# CepAedHOM HepocTarounocTbio (XCH).

AHaAHM3 TIPOBOAMAM METOAOM MApKOBCKOTO MOAEAHMPOBAHHS C IMO3HIJMU CHCTEMBI 3APaBOOXpaHe-
Husl. OnjeHKa OCYIeCTBASIAACh Ha OCHOBE POCCHHMCKHX IIIMAEMHOAOTHYECKHX AAHHBIX C y4eTOM
Pe3yABTATOB 3apyOeXXHBIX HCCAEAOBAHHM. AHAAM3MPOBAAY CXeMy BaKIMHAnuu 1 pAo30it 13-BaseHT-
HOW MHEBMOKOKKOBOM KonbroruposanHoit sakuuubl (IIKB13) ¢ mocaeayromuM BBepeHuEM depes
1 roa 23-BaAeHTHOM IMOAMCAXapUAHOMN BaKIIMHBI (TITIB23) u BaxiuHamuH TOABKO 1 pAo30it TIKB13.
BpeMeHHO! rOpH3OHT MCCAGAOBAHHSI COCTaBHA S AeT. 3aTpaTbl M MPOAOAKHTEABHOCTD JKU3HU AVIC-
KOHTHUPOBaAM Ha 3,5% B roa,.

OxoHOMHUYecKast 9P PeKTUBHOCTD BaKIUHALUHU KaK 65-AeTHUX, Tak 1 40-AeTHuX manueHToB ¢ XCH
BecbMa BBICOKA: HHKpEeMEHTaAbHbIe 3aTpaThl Ha 1 pomoanuTeapnbiit QALY (Quality-Adjusted Life
Year — rop 5KU3HH C IOMPABKOH Ha KauecTBo) Tpu Baknuuanuu [IKB13+I1T1B23 - 113,24 Tsic. pysb.,
a BaknuHanusa [TKB13 Baeder 3a coboit cHwxeHue 3aTpar Ha 556,50 py6. B pacuere Ha 1 BakuuHu-
posarnoro. Ilpu Baknuuanmuu 40-seTHnx manuenTos ¢ XCH ITKB13+III1B23 mHKpeMeHTaAbHbIE
3aTparsl Ha 1 QALY cocrassr 519,72 Thic. py6., a npu Bakyusanuu [IKB13 — 99,33 ToIC. py6.

BakruHarms manuenTos ¢ XCH npoTuB MHEBMOKOKKOBOM MH(EKIIUH CHIKAET OOYCAOBACHHYIO €10
3a60A€BaEMOCTD ¥ CMEPTHOCTD H ABASETCS 9KOHOMUYECKH BHICOKO 3¢ PeKTUBHO.

HHeBMOHI/Iﬂ, XpOHHUYECKAs CepAeYHASA HEAOCTATOYHOCTb, IHEBMOKOKKOBBIE BaKIJHHBI, 3(1)4)EKTI/IB-
HOCTb 3aTpar

Rudakova A.V,, Briko N.I., Lobzin Yu.V,, Namazova-Baranova L.S., Avdeev S.N., Kostinov M.P. et al.
Cost-effectiveness of pneumococcal vaccination among patients with chronic heart failure. Kardiologiia.
2023;63(5):19-26. [Russian: Pyaakosa A.B., Bpuko H.W., Ao6sun 10.B., Hamazosa-Bapanosa A.C.,
Aspees C.H., Kocruros M.IT. u Ap. PapmakosxonoMudeckass 3¢ PeKTUBHOCTD BAaKITMHAIUK IIPOTHB
ITHeBMOKOKKOBOX HH(QEKIJUH ITAITEeHTOB C XPOHUYECKON CepAEYHON HeAOCTaTOYHOCThI0. Kappnoaorusi.

2023;63(5):19-26].

PyaaxoBa Aasa BceBosopoBHa. E-mail: rudakova a@mail.ru

cMepTHOCTb 60AbHBIX ¢ Aekommencanuein XCH B Teuenue

ITarjuenTsi ¢ XPOHMYECKOH CEPAEIHOM HEAOCTATOYHOCTHIO
(XCH) oTHOCATCS K IpyTiTie PUCKA Pa3BUTHS TTHEBMOKOKKO-
BbIX MH(EKIINIT, 0COOEHHO IIPH IPOrpeCcCHPOBAHIH 3a00A€Ba-
uus [1-4]. Tlpu aToM nocae mepeHeceHHO! [THEBMOHHY Ya-
CTOTA IIOBTOPHBIX FOCIIMTAAU3ALIMI B TeYeHHe FOAQ Y MAIjeH-
toB ¢ XCH crarucTuyecky 3HaYMMO BbIllIe, YeM Y HAIJHeHTOB,
He 6oAeBmHX MHeBMOHHel (oTHOIeHHe mancos — OIII 1,9;
95% aoBeputeabHbIit uuTepBas — AU 1,1-3,4; p=0,02) [3].

3HAYUTEABHO YBEAMYHBAETCS IIPU 3a00AEBAaHUM ITHEBMO-
nueit naruentos ¢ XCH u puck cMepTeAbHBIX HCXOAOB [S,
6]. Tak, no panubiM Hesaucumoro peructpa OPAKVA-PO,
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1 roaa Mpy HAAMYUY THEBMOHUH NoBbImaetcst Ha 22% (OIII
1,22; 95% AW 1,04-1,44; p<0,0S) [7]. B coorBercTBuH C pe-
syapTaTamu uccaepoBanusi JIIOXA-A-XCH, 30-pHeBHas
AeTaABHOCTD IanMeHToB ¢ AekoMneHcanueir XCH npu passu-
THU THEBMOHUH yBeAMYHBaeTCsl 6oaee yeM B 10 pas mo cpas-
HEHHUIO C TaKOBOI Y NAIIUEHTOB 0e3 IIOATBEPKAEHHOI! ITHEeB-
mormn (OII 13,5; 95% AU 3,5-18,2; p<0,001) [3]. Pe-
3YABTaThl PAHAOMU3HUPOBAHHBIX MCCAEAOBAHHI IIO OLleHKe
apPexruBHOCTH AeveHus manueHToB ¢ XCH PARADIGM-
HF u PARAGON-HF mnoka3aan, 4T0 HaAu4ve MHEBMOHHUU
yBeAuumBaeT 061yt cMepTHOCTD B 4 pasa (OILI 4,34; 95%
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AW 3,73-5,05 u OIII 3,76; 95% AU 3,09-4,58 coorser-
crBeHHo) [8].

OCHOBHBIM CIIOCOOOM IPOQHAAKTHKU THEBMOKOKKOBOI
MHQEKIUN SBASIeTCS BaKLMHAILIUSA [9, 10]. ITpoBeaeHue Bak-
[JMHAIIMU IPOTHB ITHEBMOKOKKOBOM MHQEKIUH 3HAYNMO CHH-
XKAeT PUCK CePACIHO-COCYAUCTON CMEPTH U ITOBTOPHBIX IOC-
MHUTAAM3ALMN Y IHAIJIeHTOB OYeHb BBICOKOTO PHUCKA, BKAIO-
vas manenTos ¢ XCH (OIII 0,78; 95% AW 0,73-0,83) [11,
12]. OAHaKO Takas BaKIjMHAI[AA Tpe6yeT CYIIeCTBEHHbIX 3a-
TPaT CHCTEeMbI 3APAaBOOXPAHEHIs, B CBA3H C YeM IIPH pacIIu-
pernn HarmoHaAbHOTO KaAeHAApPS TPOPHAAKTUIECKHX TIPH-
BHBOK HEOOXOAUMO OLIEHHTb ee 9KOHOMHUYECKYIO I|eAecoo-
OpasHOCTE.

IMean

Ileapto pabOThI SBASAACH OLIEHKA KAMHHUKO-9KOHOMHUYEC-
KO 9 PpeKTHBHOCTH BaKIIMHAIIUK IIPOTUB THEBMOKOKKOBOI
unexiun 40- u 65-aeTHux manuentos ¢ XCH.

MarepnaA 1 MeTOABI

AHAAU3 TIPOBOAMAY C TIOMOIIIBIO MaPKOBCKOTO MOAEAUPO-
BAaHMS — OAHOTO U3 HanboAee 4acTO IIPUMEHSIEMBIX METOAOB
IpH OLjeHKe 3P PeKTUBHOCTH 3aTPaT Ha pa3AUIHbIE MEAHIIH-
CKHe BMEIIaTeAbCTBA [13]. OreHKy OCyIeCTBASIAML C IIO3H-
IJY CHCTEeMbI 3APaBOOXPaHEeHHS.

3aboresaemocmo nHe6MOKOKK0BOTE
sHeboAbHuuHOT nHeemonueii (BBIT)

ITockoabky npu ¢OpPMHPOBAHMU CTATUCTUYECKON MHPOP-
MAIMY CYIeCTBYIOT OPTaHU3AIIOHHbIE X METOAOAOTHYECKIIe
IPOOAEMBI, HEPEAKO CYIIeCTBEHHO CHIDKAIOIME AOCTOBEp-
HOCTb AaHHBIX [ 14, 15], B 6a30B0oM BapmaHTe 3260A€BaeMOCTD
BBII B rpynme 65-AeTHHX MaIjeHTOB COOTBETCTBOBAAA CPEA-
HUM AQHHBIM ITPOBeAeHHbIX B PO BbI60pOYHBIX HCCAEAOBAHMIL
(1295 Ha 100 TbIC. HaceAeHus 3TOlt BO3PAcTHO rpymmbl) [ 16,
17]. Tlpn 9TOM y4UTBIBAAH, YTO IO Pe3yAbTATaM IMUAEMHUO-
AOTHYECKOro uccaepoBanms, nposepeHnoro B CIIIA, 3abo-
AeBaeMOCTb ITHeBMOKOKKOBO# BEIT y 6S-aeTHuX marueHTOB
¢ XCH 6b1aa B 3,8 pasa Bblile, 4eM B IOMyASILH B Iieaom [ 18].

C Y4€TOM AOAM ITHEBMOHHUI ITHEBMOKOKKOBOM 9THOAOTHH,
pasHo#t 69,7% [1], 3a60AeBaeMOCTb TTHEBMOKOKKOBOI! ITHEB-
MoHHell y 65-aetHux rpaxkpad ¢ XCH B 6a3oBoM BapuaHTe
6b1Aa IpuHsATa paBHOI 3 430 caydae Hal00 ThiC. YeAOBEK.

B cooTBeTcTBMM C 3NHMAEMHOAOTMYECKUMH AAHHBIMHU
no P®, npeanoaaraau, 4To 3a60aeBaeMocTd 40-A€THHUX Ia-
nueHToB B 1,45 pasa Hwke, ueM y 65-aetrux [2]. [Ipu sTom
yauThiBaAH, uTO y 40-AeTHuX manueHToB ¢ XCH 3a6o0aeBae-
MOCTb ITHEBMOHHM e} ITHEBMOKOKKOBOM aTnoAoruu B 5,1 pasa
Bble, YeM B momyasuuu B neaom [18]. Takum o6pasom,
y 40-aerHux marnuentoB ¢ XCH 3aboaeBaeMOCTb IMHEBMO-
KOKKOBOM ITHeBMOHUeH cocTaBuAa Ipu pacdere 3 175 cayyda-
eB Hal00 TpIc. yeAoBeK.
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B paMkax aHaAM3a YYBCTBHTEABHOCTH OLIGHHBAAM TaKoKe
BApUAHTHI CO CHIDKEHHEM 3200A€BaeMOCTH B 2 pasa II0 Cpas-
HEHUIO C 6a30BBIM BapHAHTOM U C 3aboaeBaeMocTsio BBII,
PAacCUMTaHHBIM HAa OCHOBe OQUIIMAABHO 3aperdCTpUpOBaH-
HBIX ITOKA3aTeAeHl y AUI] CTapIIe TPYAOCIIOCOOHOrO BO3pacTa
B P®3a2011-2019rT. — 359,8 Ha 100 Thic. Haceaenus [2].

Yacmoma zocnumaausayuu npu BBII
B cooTBercTBMM C pesyAbTaTamMM IKCIEPTHOHM OIEHKH,

IIPEATIOAAraAH, YTO IOCTIMTAAU3ALUH HopAexkasn 70% manu-
enTos c BBIT.

Aemaasvnocmo npu BBIT
PO

uro cMeprHOCTb OT BBII y rpasxpan crapiure TpyAoCIoco6-

ONMACMUOAOTHYECKHE — AAQHHBIE IO MIOKa3aAH,
Horo Bo3pacra 3a 2011-2019 rr. cocraBuaa 7,9% ot obmero
KOAMYECTBA 3a00AEBIIINX, YTO COMOCTABUMO C 3apyOesKHbIMU
AaHHbIME [ 19, 20].

IIpeanoaaraan, uto cmepTHOCTh OT BBII y 40-AeTHUX Ha-
uueHTOB B 1,2 pasa Huwxke, 4eM y 65-aeTHux [2].

B pamkax aHaAmM3a YyBCTBUTEABHOCTH OII€HHBAAHM TaKXKe
BAPMAHT CO CHU)KEHHEM ACTAAbHOCTH B 2 Pa3a 110 CPaBHEHMIO

¢ 62a30BbIM BAPHAHTOM.

Cmepmmuocmo om dpyzux npusun
CMepTHOCTb OT APYTHX IPHYUH COOTBETCTBOBAAA AAH-
apv Poccrara [21].

Cxemor sakyuHayuu

B cooTBeTCTBHMHM ¢ KAMHHYECKIMHU PeKOMEHAALMSIMY, YT-
Bep)XAeHHbIME MunsapaBoM PO, mpepmoaaraau, 4to Bce
MAI[MEHTHl BaKIMHUPYIOTCA 13-BAACHTHOM ITHEBMOKOKKO-
Bo¥ KoHbtoruposanHoit Bakuuoit (ITIKB13), a uepes 1 rop —
23-BaAeHTHOM THeBMOKOKKOBOM ITOAMICAaXapUAHOM BaKITUHO
(TITIB23) [22]. Kpome TOTo, AASL CHTYaL[MH C HEAOCTATKOM
$HMHAHCHPOBAHMA OLIeHMBAAH BaPHUAHT C BaKIMHAITHEH TOAb-
ko [TKB13.

Oxsam cepomunos nHesmMoKoKKa
Oxsat ceporunos npu BBIT ITKB13 cocraBua 45,6%,
aTIIIB23 - 58,8% [23].

Kauecmeo wusnu nayuenmos (K2K)

ITockoabky poccuiickue nccaepoBanus mo KOK umeror
€AMHUYHBIN XapaKTep, IPHU pacyeTe OBIAU HCIIOAB30BAHBI 32-
pybexusie pauuble. Mcxopnoe KOK marmenTos mpu pacue-
Te 6110 mpuHATO paBHbM 0,7542. IIpeanosaraau, 4To 3a60-
AeBanne BBII, morpe6oBaBiueil rOCIUTAAU3ALMY, CHIDKAET
IPOAOAKUTEABHOCTD JKH3HHU C y4eToM ee KadecTsa Ha 0,006
QALY (Quality-Adjusted Life Year — rop xusHu ¢ nonpaskoit
Ha KauecTso), a BBII, He HOTpeOOBaBIIEl FOCIUTAAN3ALIMH —

Ha 0,004 QALY [24].
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DesEHAD

TTHEBMOKOKK0BaS NOAVICaXapHAHAR KOHbIOTMPOBaHHas BakLuHa (13-BaneHTHas, aacop6upoBanHas)

CoyeTtaHne XCH* 1 nHeBMOHUMN
NOBbILLAET PUCK NETANIBHOIO )

ncxopa’

BakunHauusa npoTtme

NHEBMOKOKKOBOW MH(EKLNN

KPATKAS1 UHCTPYKLIMUA no npumeHeHnto nekapcTBeHHoro npenaparta MPEBEHAP® 13

(BaKLWIHa MHEBMOKOKKOBas nonucaxapuaHas KOHbormpoBaHHasA ancopﬁwpoaauuaa, TpVIHaALl,aTMBaJ'IeHTHaﬂ)

OMUCAHUE
TomorerHas cycneHaus Genoro LseTa.

NOKA3AHUS Ans NPUMEHEHNSA

- MPO(UNaKTUKA MHEBMOKOKKOBLIX WHCDEKLWM, BKIOYasn WHBa3MBHbIE (B TOM uucne
MEHUHTYT, 6aKTEPUEMUIO, CEMNCHIC, TAKENbIE NHEBMOHNV) 1 HEMHBA3MBHbIE (BHEBONBHNY-
Hble MHEBMOHWM 1 CPERHUE OTUTbI) (hopMbl 3a6oneBaHuii, BbisbiBaemblx Streptococcus
pneumoniae cepotunos 1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F u 23F, ¢ 2 MecsiLes
KU3HI 1 fanee 63 OrpaHHeHysi Mo BO3PAcTy;

- B paMKax HaLMOHasIbHOTO KasneHaapst NPO(UNaKTU4ECKIX MPUBUBOK;

-y ML} FPYNIN NOBBILIEHHOTO PUCKA Pa3BITIS MHEBMOKOKKOBOM MH(EKLIMM.
BakuyHauua NpoBOUTCS B PamKax HaLMOHANBHOTO KaneHfapst MpOvNaKTU4ECKIX
MPUBMBOK COMMACHO YTBEPX[EHHbIM CPOKaM,  TakKe SIMLiaM rpymn pucka no PassuTiio
NHEBMOKOKKOBOIA MH(EKLMM: C IMMYHOREDULIATHLIMIA COCTOSHUAMM, B T.4. BIAY-nHhekuun-
€/i, OHKONIOTUYECKIMIA 3a60N1EBAHIAMM, MONYHaKOLLMM UMMYHOCYNPECCHBHYHO Tepaniio; ¢
aHATOMVHECKOI/(hYHKLIOHANLHOI aCTINIEHVEN; C YCTAHOBNIEHHbIM KOX/IEAPHbIM VIMIAHTOM
VIV NN2HVIPYHOLLMECS Ha 3Ty OepaLivio; NaLyieHTaM C NofTEKaHeM CrIHHOMO3TOBO -
KOCTU; C XPOHVHECKVIMIA 3a60N1eBAHIAMI NETKUX, CEPAEHHO-COCYVCTON CUCTEMBI, MEHeHN,
roYeK 1 caxapHbIM AvabeToM; 6onbHbIM GPOHXVANBHOI ACTMON; HEAOHOLLEHHbIM JETSM;
JIMLaM, HAXOAALLVIMCS! B OPraHU30BaHHbIX KOJTEKTVBAX (IETCKVE IOMa, MHTEPHATbI, apMeii-
CKME KONEKTVBbI); PEKOHBANIECLIEHTaM OCTPOTO CPESHEND OTUTA, MEHVIHIUATA, MHEBMOHIM;
ANMTENBHO M 4acTo GOMeloLLM AETAM; NauyeHTaM, UHAULVPOBAHHbIM MIKOGaKTepuei
TyGepKynesa; BCeM /Liam cTaplue 50 NeT; TabakoKypUbLLMKaM.

MPOTUBOMOKASAHUSA

— MOBbILUEHHAS YyBCTBUTENBHOCTL Ha MpeaLLecTByloLee BBeaeHe Mpeserap® 13 um
MMpeseHap® (8 TOM Yucnie aHaUNAKTUHECKWI LLOK, TRXENbIE reHepani3oBaHHbie annep-
TI4eCKVe peakLv);

— NOBbILIEHHAR YYBCTBUTENLHOCTb K AVGTEPUIHOMY @HaTOKCUHY W/l BCToMOraTerlb-
HbIM BelLlecTBaM;

~ OCTPble MH(EKLUMOHHbIE UM HENH(EKLMOHHbIE 3aboneBaHusi, 06OCTPEHUS XPOHH-
yeckx 3abonesaHmit. BakuMHaLVio MPOBOAAT Nocne BbI3OPOBEHNS WM B MEPUOR,
pemuccun.

CNoCOB MPUMEHEHUS 1 AO3bl

Cnoco6 BeegeHns

BakuuHy BBOAAT B pa3oBoit 403e 0,5 MN BHYTPUMbILLEYHO. [leTAM NepBbiX NET XU3HM
NPYBMBKY MPOBOAST B BEPXHE-HAPYXHYIO MOBEPXHOCTL CPEAHeN TPeTi Beapa, Jnam
CTapLLe 2-X NeT — B AeNLTOBUAHYIO MbILLLY nneya.

* XCH - xpoHu4eckas cepfie|Has He0CTaTOHHOCTb.

1. PyK0BOACTBO NO KAMHUECKOI! MMMYHONOMMN B pecninpaTopHoi meauunHe / Mog pea. M.IN. KoctuHosa, ALl Yy4anuHa. 2-e u3g,., aon.

Ecnu Havata BakuvHauws MpeseHap® 13, peKOMeHAyeTCs 3aBEpLUMTb ee Takke Bak-
UvHoit MpeseHap® 13. Mp BbIHY)XAEHHOM YBENMYEHUM HTEPBANA MEXAY MHBEKLMSMU
106Or0 13 MPUBEMIEHHbIX BbILUE KYPCOB BAKLVHALMIA BBEGHUE [OMONHUTENbHBIX 03
MpeseHap® 13 He Tpebyetcs.

CxeMa BaKyuHaLum

Cxema
BaKUMHaLM1

BospacT Havana
BaKLMHaLMA

Wrtepsans!

W 403MpOBKa

VHauBnpyansHas uMMyHI3aUws: 3 403bl C MHTEPBANOM

He MeHee 4 Hefl. Mexqy BaesieHiAMA. lepayio 103y MOXHO
BBOJWTS C 2 MeC. PeBaKLMHaLVA opHOKpaTHo B 11-15 Mec.
Maccosas iMMyH3aLWs fieTeit: 2 1036l C MHTEPBAINIOM He MeHee

8 Hen. Mexly BBeneHuAMY. PesakupHauys ofHokpatHo 8 11-15 mec.

7-11 mec. 2 [103bI C MHTEPBANOM He MeHee 4 Hel, MexX1y BBeaeHUAMN.

PeBaKuyHauws OfIHOKPATHO Ha BTOPOM rOAY XH3HI

12-23 mec. 2 [103bl C MHTEPBANIOM HE MeHee 8 Hep. MeX Ay BBEeAEHUAMI

2ropa v crapwe | 1 OpHokpaTHo

eTM paHee BaKUNHMPOBAHHbIE ﬂeseya‘i‘

BakupHauwst NpoTvB. MHEBMOKOKKOBOI MH(EKLA, HavaTas 7-BaneHTHoi BakLyHON Mpe-
BEHap®, MOXeT BbITb NpofomkeHa MpeseHap® 13 Ha NoGoM 3Tane CXembl IMMYHU3ALMM.
Jlnya B Bospacre 18 nieT u cTapwe

Mpesexap® 13 BBOAUTCS OfHOKpPaTHO. HeobxoaumocTb peBakLyHaLwK MpeseHap® 13 He
ycTaHoBNeHa. PelleHne 06 HTepsane Mexay BBefeHeM BakLyH Mpesexap® 13 v MNB23
CIeAyeT NPUHIMAT B COOTBETCTBHM C O(DULIMANBHBIMIA METORMHECK/MIN PEKOMEHTALMSMIA.
Ocobble rpynnbl nayneHTos

Y NaumeHToB MOCNE TPaHCTNIaHTALMN TEMOMOSTUYECKUX CTBOMOBLIX K/IETOK PEKO-
MeHAYeTCA Cepus UMMyHu3aumy, cocTosiwas u3 4 fo3 npenapara lpeseHap® 13
no 0,5 mn. Mepsas cepus UMMYHU3aLWK COCTOUT 13 BBEMGHUS TPEX [03 npenapara:
nepBas /103a BBOANTCA C TPETLENO MO LUECTOI MECSL| NOCAe TpaHennaHTaLyu. Viktepsan
MeX[y BBEAEHNAMM [JO/KEH COCTABAATL 1 Mecsill. PeBakLMHVPYHOLLYIO 03y PEKOMEH-
[lyeTcs BBOAWT Yepe3 6 MecsiLieB Nocne BBEIeHIS TPETbeN A03bl.

HerioHOLLIEHHBIM [IETAM PEKOMEHTYETCA HeTbipexKpaTHas BakLHaLws. Mepsasi cepys M-
MyHuU3aLu cocTouT 13 3 103, MepByio 103y CReayeT BBOAVTL B BO3PACTE 2 MECALIEB Heda-
BIICIMO OT Macchl Tena pebeHKa, nocrieyloLLve A03bl - C UHTepBanom 1 mecsi. Beenerne
4eTBepTON (ByCTEPHON) A03bI PEKOMEHAYeTCS B Bo3pacTe 12-15 MecsiLies.

[oXunble nayneHTb!

VIMMYHOreHHOCTb 1 Ge30MacHOCTb BaKLuHbI MpeBeHap® 13 noaTBepXAeHb! AN MOXK-
NbiX NALYEHTOB.

CHMXXaeT pUCK CMepTHU

y naumeHToB ¢ XCH?3

paH OpPTUPOBaTL a o € 3aMmopax b.
[lonyckaeTcs TpaHCnopTUPOBaHIE MpK TeMnepatype Bbilue 2-8 °C He Gonee Nty AHel.
Cpok rogHocTi
3 ropia. He ucnons30BaTk NOCAE UCTEUEHNS CPOKA FORHOCTH, YKA3AHHOTO Ha YMakoBKe.

MpeanpusiTve-nponssoauTens

1) Ndpaitsep AvipnaHp ®apmacbiotvkans, Wpnarpus Ipeitimk Kactn BusHec-napk,
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Ha HabepexHoit» (Bnok C). Tenechow: (495) 287-5000, dhac: (495) 287-5300
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info@petrovax.ru

3) GepepanbHas cryx6a no Hapsopy B chepe 3apaBooxpaHeHus (PocappasHaa3op):
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Bpemennoii zopuzonm uccaedosanus
BpemeHHO rOpH30OHT HCCAGAOBAHUSA COCTABUA S AeT.

Ippexmusnocmeo saxyun 6 omuousenuu BBII,
8bI36AHHOI 6AKYUHHBIMU CEPOMUNAMU

S¢¢pexrusnocts [TKB13 6piaa mpunsTa pasHoit 48,4%
[25], TITIB23 — 20% y 65-aeThux u 23% y 40-AeTHUX mar-
eHToB [26].

3ampamuot Ha sakyunayuw

3aTpaThl Ha BaKIMHAIMIO PACCYUTHIBAAM HA OCHO-
Be 3aperucrpupoBanbix neH c¢ yserom HAC (IIKB13 -
1518,63 py6., [1IIB23 — 1521,99 py6.). 3aTparst Ha OCMOTP
niepeA BaKIIMHAIIMEH He YYMTBIBAAH, IOCKOABKY IPEATIOAAra-
AH, 9TO BAKI[HHAIIMSA OCYIECTBASETCS IPH IIAQHOBOM BH3UTE.
B pamxax aHaAu3a 9yBCTBUTEABHOCTH OICHHBAAM BAPHAHTHI
C yBeAMYEHHEM U CHUKeHHeM 3aTPAaT Ha BaKIMHALMIO Ha 15%.

3ampamuot Ha mepanuio NHEEMOKOKKO8bIX UHPeK il

3arparel Ha Tepammio BDBII coorBercTBOBaAM Tapu-
dam obssareapHoro mepmmmrckoro crpaxosamus (OMC)
no Canxr-Iletep6ypry na 2021 r. (BBI, norpe6oBasmas ro-
crimraausanuy, cocraBuaa 87 361,4 py6., BEII, He morpebo-
BaBIIIAs FOCIUTAAU3ALHH, — 3 634,9 py6.).

Aucxoumuposauue
HPI/I IIPOBEACHUHN  KAMHHKO-9KOHOMHYECKOTO aHaAH-
3a 3aTpaTpl 1 IPOAOAKUTEABHOCTD JKU3HN AMCKOHTHUPOBAAU

Ha 3,5% B TOA.

Pe3yabTaThi M 06CyKACHUE

AHaAM3 TIPOBEACHHOTO HMCCAGAOBAHMUS II0OKa3aA, 4TO Bak-
IJHALKS [IO3BOASIET CYIECTBEHHO CHH3HTb KOAMYECTBO CAY-
vaes BBIT 1 06ycAOBAEHHBIX €10 A€TAABHBIX HCXOAOB (Taba. 1).

W3 1aba.1 BupHO, uro Bakumuanusa ITKB13+IIT1B23
100 TBIC. 65-A€THHX T'PaXKAQH IIO3BOAUT IIPEAOTBPATHTDH
3a S aeT 3986 cayuaes 3ab6oaeBanus BBIT u 315 aeraas-
HbIX 1cxoA0B BBIT. Baknmuanua ITKB13+I1ITB23 100 ToIc.
40-AeTHHUX TPa’KAQH ITO3BOAUT IPeAOTBpPaTUTH 2461 cay-
qait 3a60aeBanmss BEIT u 162 06ycAOBAEHHBIX €10 A€TAAb-
HBIX HCXOAQ.

Baknuaarmsa TTKB13 100 Thic. 65-AeTHHX I'pakAaH IIO-
3BOAUT IpeAOTBpaTuTh 3559 cayuaeB 3aboseBanmst BBII
n 281 AertaapHbI Hcxop. Baxmumuanma ITKB13 40-aeTHHX
IpaKAQH ObOecreduT mpepoTBpamerye 2 163 caydaes 3aboae-
Banust BBIT u 142 aetaapubix ncxopoB Ha 100 ThIC. BaKI[MHM-
POBaHHBIX.

PesyabTaThl OIleHKH KAMHHKO-3KOHOMUYECKOM 3¢ peKTHB-
HOCTH [IPEACTABAEHBI B Ta0A. 2.

BaxkruHarusa 65-aetuux manuentoB ¢ XCH xapakrepu-
3yeTcsl KpaifiHe BBICOKON 9KOHOMHYECKON 3(PeKTHBHOCTDIO
(AomoanuTeavnbie 3arparst Ha 1 QALY mpu BakuyuHanmu
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ITKB13+I1I1B23 - 113,24 ThIc. pyb., a BaxiuHanus ITKB13
BAedeT 3a o601 CHIDKeHHe 3arpar Ha 556,50 py0. B pacuere
Ha | BAKIIMHUPOBAHHOTO).

¢ XCH
IIKB13 aomoaHuTeabHble 3arparbl Ha 1 QALY cocra-
Bsit 99,33 THIC. PY0., @ mpu BakuuHanuu ITKB13+I1ITB23 —
519,72 oIc. py6. (Taba.2).

Pacuer Ha 1 QALY sBAsieTcsl yHUBepCaAbHBIM IIOKa3are-

Ilpn Baxkyumanmu 40-AeTHHX IIAIIMEHTOB

AeM, OH IIOAXOAHUT AASL AIOOBIX MEAMIIMHCKHMX BMEIIATEAbCTB,
IIOCKOABKY KXKAO€ M3 HHX BAMSET AMOO Ha IIPOAOAKHTEAD-
HOCTbD JKH3HH, AN0O Ha ee KaueCTBO, AUOO Ha 00Oa 9TH mapa-
MeTpa. OQHUIAAPHO YCTaHOBAGHHBI HMOPOT T'OTOBHOCTHU
maaruth 32 1 QALY B PO B HacTosmee BpeMs OTCYTCTBYeT.
B coorsercTBun ¢ pexomenpanmamu BO3, ecan pomoanu-
TEeAbHbIE 3aTPaThl HA TO MAM HHOE MEAUIIMHCKOe BMellaTeAb-
cTBo B pacuere Ha 1 QALY He npesbimaror BBII Ha Aynry Ha-
CeAeHHs], OHO MOXET PACCMATPUBATHCSA KAK SKOHOMHYECKH
BBICOKO 3QPeKTHBHOE, a IIPH AOIIOAHHTEABHBIX 3aTpPaTax
Ha 1 QALY, He npeBHIIAOIIIX YTPOEHHYIO BeAndnHy BBII
Ha AYIIy HAaCEACHHS — KaK 9KOHOMHUYECKHU IIPHEMAEMOE [27].
Bnpouem, BO3MOXXHO, 5Ta BeAMYMHA HECKOABKO 3aBBIIIEHA.
Tak cucTeMaTHyeckuit 0630p IO OIleHKe FOTOBHOCTH IIAQ-
TuThb 32 1 QALY, nposepeHHbIi 10 AQHHBIM M3 17 cTpaH, no-
Ka3aA, 9TO CPeAHsIs BEAMYMHA FOTOBHOCTH IIAQTHTD HAXOAUT-
cs1 B pepeaax 0,5-1,5 BBIT Ha aymry Haceaenus [28].

Tak nAu uHadYe, C y9eTOM TOTO, YTO IO AAHHBIM 3a 2021r,,
B P® BBIT Ha aymry Haceaenust coctasua 900,1 Tsic. pyb6., Bak-
nuHanuys He ToAbko [TKB13, no u [TKB13 + I'II1B23 naruen-
ToB ¢ XCH B Bo3pacre xak 40, Tak 1 65 AeT SABASETCS 9KOHO-
MMYECKM BBICOKO 3Q(PEKTHBHBIM BMEUIATEAbCTBOM U MOXeT
OBITH peKOMEHAOBAHA K IIHPOKOMY IIPHMEHEHHUIO B KAUHHYeC-
KOM ITPAKTHKE.

HapexHOCTb pe3yAbTaTOB OLIEHMBAAACh B PAMKAX AHAAM-
3a MX YyBCTBUTEABHOCTHU K U3MEHEHHAM ITapaMeTPOB MOACAU
(Taba.3).

M3 Taba.3 BHAHO, 4TO KO3 PuIMeHT «3aTpaTsl/dddek-
THUBHOCTb> UyBCTBUTEACH K M3MEHEHHMIO TaKMX IlapaMeT-
PoB MoaeaH, Kak 3aboaeBaemocts BBII, obycaoBAeHHas ero
CMEepPTHOCTb M LieHbl BakiuH. Ho mpu Bcex mpoanasusupo-
BaHHBIX BapuaHTax BakiuHanus ITKB13 sBasercs sxkonomu-
4eCKH BBICOKO 3¢ PeKTHBHBIM BMEIIaTeAbCTBOM. BakiHanus
ITKB13+I1ITB23 Taxxe BO BCeX CAyJasx sBASIETCS KaK MUHH-
MyM 3KOHOMHUYECKH IPHEMAEMOI.

OrjeHKka BAMSHIS Ha OIOAXKET CHCTEMbI 3APAaBOOXPAHEHNS,
IpOBeAeHHas 6e3 AUCKOHTHPOBAHMS, [T0KA3aAa, YTO IIPU BaK-
nuHanuu 65-Aetaux maruentoB ¢ XCH 1 poso0it ITKB13 3a-
TpPaThl Ha BAKIJMHAIIMIO He MPEeBBICAT CHIDKEHHUS 3aTpPar Ha Te-
panmio BBII B BakuyuHMpOBaHHOM rpymme 3a S aer (T.e. Bak-
LIMHALKS He [PUBEAET K yBEAMYeHHIO HarPy3KH Ha GIOAXeT),
a B cayyae BakiuHanuy ITKB13+I1IIB23 cHmkenue 3arpar
Ha Tepanuio BBI1 B poaHHOI rpyIine nanueHToB cocTaBuT 82 %
CPeACTB, 3aTpaYyeHHbIX Ha BaKITMHAIIHIO.
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Ta6aunna 1. KoanuecTBo cAydaeB MHeBMOKOKKOBOI1 BHe60AbHIHOM mHeBMOHNH (BBIT) 1 06ycAOBAEHHBIX €10 A€TAABHBIX
HICXOAOB TIPH BaKIMHALMK U 6€3 BaKIMHALMH B pacdeTe Ha 100 Thic. 4eroBeK (BpeMeHHOM FOPU3OHT — S AeT)

Baknunanus Bakuunanus Bakuunanus
IIKB13 mo IIKB13+I111B23 ITKB13+IIIIB23
Bes IIKB13+
IToxasarean IIKB13 CPaBHEHHIO IO CPAaBHEHHUIO IO CPaBHEHHIO
BaKIMHAIMHU IITIB23 .
C OTCyTCTBHEM C OTCYyTCTBHEM C BaKI[HHALHEN
BaKIHHAIIUH BaKIIHHAIIUH ToAabko ITKB13
65-AeTHHE MAIHEHThL
Bue60oAbHMYHAS THEBMOHMS 16198 12639 12213 -3559 -3986 —426
AetaabHble ncxoast mpu BBIT 1280 999 965 -281 -315 -34
40-AeTHHE MAITUEHTHI
Bue6oAbHMYHAS THEBMOHMS 9822 7659 7361 -2163 -2461 -298
AetaapHble ncxoab! mpu BBIT 647 504 485 -142 -162 -20

TIKB13 - 13-BaAeHTHasl HHEBMOKOKKOBAsI KOHBIOTMpOBaHHas BakyuHa; [1T1B23 — 23-BaAeHTHas1 THeBMOKOKKOBAsI IOAMCAXapHAHAS BaKIIMHA.

Ta6anna 2. KAUHUKO-9KOHOMHYecKast 3¢ PeKTUBHOCTD BAKIJMHALMI IPOTHB ITHEBMOKOKKOBOM nH$eKImH (6a30Bblil BAPHAHT)

Baknunanus BaknuHanus BaknpHanus
Bes MKB13+ IIKB13 o IIKB13+IIIIB23 IIKB13+IIIIB23
IToxazarean IIKB13 CpaBHEHHIO 110 CPAaBHEHHIO [0 CPAaBHEHHIO
BaKIIHHAIIHHA IIT1IB23 g
COTCYTCTBHEM  C OTCYTCTBHEM C BaKIJMHAIHEH
BaKIIMHALMH BaKITUHALIMH Toasko ITKB13
65-AeTHHE MalEeHThI
TIpoAOAKUTEABHOCTD XKHU3HH, TOABI 4,35973 4,36624 4,36702 0,00651 0,00729 0,00078
TIpoAOAXKUTEAPHOCTD XKHU3HI
¢ yueToM kauectsa, QALY 3,27182 3,27703 3,27768 0,00521 0,00586 0,00065
3aTparbl Ha BaKIJMHALLIO, PYO. 0 1518,63 2987,35 1518,63 2987,35 1468,72
3aTparsl Ha Tepanuio BBIT, py6. 9441,99 7366,86 7118,31 -2075,13 -2323,68 -248,55
O6imas peArriHa MPAMBIX MEAHITHHCIIX 9441,99 888549  10105,66 556,50 663,67 1220,17
3arpart, py6.
3arpatsl/ 9 $eKTUBHOCTSD, Baknunanusa®
ThIC. Py6./ Aom. QALY - - . AOMUHHUpYET B 1870,50
*
3arparsl/ 2 $eKTUBHOCTD, _ B . Baxnunanus 91,03 1566,15
THIC. Py0./ AOIL TOA KU3HU AOMHHHpPYeET

3arparsl/9p$eKTUBHOCTD, «

. . Baxrunarus
ThIC. Py6. / IPeAOTBpALeHHBIIH AeTaABHBII - - - OMMHHDYET 210,77 3622,52
HCXOA ITHEBMOKOKKOBOM HHEKIIUU A 124

40-AeTHHE MAITUEHTHI

TIpOAOAKUTEABHOCTD XKH3HH, TOABL 4,59904 4,60230 4,60275 0,00326 0,00370 0,00045

HPOAOA)KHTEAI)HOCTB JKU3HU

¢ yaoront xatecrna, QALY 346438 346699  3,46737 0,00261 0,00299 0,00038
3aTparsl Ha BAKIIMHALMIO, PYO. 0 1518,63 2987,35 1518,63 2987,35 1468,72
3atparsl Ha Tepanuio BBIT, py6. 5716,65 4457,47 4284,14 -1259,18 -1432,50 -173,32
Obmas seAwrsmHa TPAMLIX §716,65  5976,10 727149 259,45 1554,84 1295,39
MEAMLMHCKUX 3aTpaT, pyo.

3anaTbI/ 3¢ PeKTUBHOCTD,

Thic. py6./ por. QALY - - - 99,33 519,72 3412,47
3atparsl/ 2 $eKTHBHOCTD, _ _ N 79,69 419,82 2892,08

TBIC. py6./ AOIL. TOA KU3HU

3arparsl/ 9 $eKTUBHOCTD,
ThIC. Py6./ IPeAOTBPAleHHBII AETAABHBII - - - 182,17 959,62 6607,60
HICXOA IIPU ITHEBMOKOKKOBOM HHEKI[UH

QALY - Quality—-Adjusted Life Year — roa >xusHu ¢ orpaskoii Ha kadectBo; BBIT — BHe6oAbHMuHast nHeBMOHUsT; ITIKB13 — 13-BaseHTHasI THEBMOKOKKO-
Bas KOHBIOTHPOBaHHas1 BakiuHa; [1T1B23 — 23-BareHTHAS IIHeBMOKOKKOBASI [IOAUCAXAPUAHAS BaKIUHA; * — AOMUHUPYIOILIAst CTPATEr s — MEAUIIUHCKOE
BMEIIATEAbCTBO, KOTOPOE ObeCIIeurBaeT CHIDKEHE 3aTPAT K IIPH 9TOM YAYYIIaeT IIPOrHO3 10 OTHOIIEHHUIO K BAPUAHTY CPABHEHHS.
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Ta6anna 3. KAUHHKO-9KOHOMUYECKAsE 9 PeKTUBHOCTD BAKI[HHALIUH
IIPOTHB ITHEBMOKOKKOBOW HHPEKIINU (amaams ‘IYBCTBI/ITCAI)HOCTI/I)

3arparbi/3$peKTHBHOCTS, THIC. PY6./

3aTpatpi/ 3P PeKTUBHOCTD, ThIC. py6./ 3aTparpi/3(pPeKTHBHOCTD, THIC. PyO. . N
P /29 ! py6./ P /29 ! py6./ MPeAOTBPAIeHHBIN AeTAABHBIA HCXO0A

QALY AOIIOAHUTEAbHBIN IOA SKU3HH ITHEBMOKOKKOBOH HH eI
iam;: Eﬂaxﬁlgal- 3 Baknmnaa- Bakmuna-  Baknuna- fl;Kl'IIIIP?lI:I- 3 Baknuua- Baknuaa- — Baknmaa-
Bapuanr HK;”;?,HO u+r[rIB23 yus IIKB13 mus ITKB13 musa ITKB13 u+1'Il'IB23 s ITKB13 nusa ITKB13 mus ITKB13
+IIIIB23 mo mo cpasue- +IIIIB23 mo no cpapue- +IITIB23 mo +IIIIB23 mo
CpaBHe-  IIO CPaBHe- IO CpaBHe-
CPaBHEHHIO HMIO COT- CPABHEHHIO HHIO C OT- CPaBHEHHIO CPaBHEHHIO
HHIO C OT- HHIO C OT- HHIO C BaK-
CBAaKIMHAa- CYTCTBH- C OTCYTCTBH- CYyTICTBH- COTCYTICTBH- C BaKIJHMHa-
CYICTBH-  CYICTBH- - IMHALH- -
exsaxn- TR UME/ TOABKO eM BaKhu-  eMBakuu- o = = =~ eMBAaKUH-  eMBaKIu- IjUell TOAbKO
S — IIKB13 HaluH HaIluHA MKB13 Halluu HaIluy ITIKB13
65-Aernue manuents ¢ XCH
Baxkiuna- Baxiuna- Baxkruna-
Bazosprit LU AOMH- 113,24 1870,50 LIUST AOMU- 91,03 1566,15 LIVST AOMU- 210,77 3622,52
Hupyer* Hupyer* Hupyer*
CHxenue 3a60-
AeBaemoctu BBIT 182,56 620,26 4115,60 146,08 498,80 3447,11 336,92 1150,33 7945,77
B2 pasa
3aboaeBaeMoOCTb,
COOTBETCTBYIOIIAs
oduIIaAbHOMY IIO-
Ka3aTeAlo y Aulj cTap- 625,47 1411,28 7686,91 500,57 1135,09 6439,31 1152,43 2613,17 14820,29
1IIe TPYAOCIIOCO6-
Horo Bo3pacTa B PO
3a2011-2019rr.
CHikeHHe
A€TAABHOCTH IIPH Baknuna- Baknuna- Baxiuna-
BBITB2 pasa LIHSI AOMHU- 221,70 3579,60 LIMSI AOMU- 178,87 3127,03  nwus poMu- 412,50 7207,96
IIO CPaBHEeHMIO € 6aso-  HUpyeT™ Hupyer* Hupyer*
BbIM BapHAHTOM
Ilena Bakiun BaknuHa- Baxkruna- Baxkruna-
Ha 15% Huke, uem LIUSI AOMH- 36,78 1532,77 LUST AOMU- 29,57 1283,37 s pomu- 68,46 2968,45
B 6a3oBOM BapuanTe  Hupyer™ Hupyer* Hupyer*
Ilena Bakuun BaknuHa- Baknuna- Bakmuna-
Ha 15% Bbiie, yeM UL AOMH- 189,69 2208,23 LUST AOMU- 152,50 1848,92  mus pomu- 353,08 4276,59
B 6azoBOM Bapuante  Hupyer* Hupyer* Hupyer*
40-AetHue nanuenTsl ¢ XCH
Bazosbrit 99,33 519,72 3412,47 79,69 419,82 2892,08 182,17 959,62 6607,60
CHrkeHue 3a60-
AeBaemocru BBIT 679,18 1516,24 7276,48 545,01 1225,00 6167,90 1243,52 2794,91 14069,14
B2 pasa
Pacuer 3a6oaeBae-

MOCTH Ha OCHOBE
OQUITMAABHOTO ITO-

KasaTeAsl y AUI] CTap- 851,75 1829,78 8561,66 681,47 1473,89 7234,15 1568,107 3391,44 16642,33
1IIe TPYAOCIIOCO6-

Horo Bo3pacTa B PO

322011-2019rr.

CHIDKEHUE AeTaAb-

HocTu npu BBIT

B 2 pasa IIo CpaBHe- 196,73 1031,71 6485,77 157,55 837,53 5780,3S 359,47 1910,87 13185,11
HUIO C 6a30BbIM Ba-

pHaHTOM

Ilena Bakuuu
Ha 15% Hioxe, ueM 12,12 369,94 2832,11 9,72 298,83 2400,23 22,23 683,06 5483,85
B 6a30BOM BapHaHTe

Ilena Bakuuu
Ha 15% Bble, yem 186,53 669,50 3992,83 149,66 540,81 3383,94 342,11 1236,18 7731,36

B 6a30BOM BapHaHTe

QALY - Quality—Adjusted Life Year — rop >xu3Hu ¢ nonpaBKoit Ha kadecTBo; ITKB13 — 13-BaAeHTHAs THEBMOKOKKOBAsI KOHBIOTMPOBAHHAS BAKIIMHA;
TITIB23 — 23-BaAeHTHas! IHEBMOKOKKOBAsI IOAMCAXapUAHas BakijuHa; BBIT — BHe6OABHUYHAS IIHEBMOHUSE; * — AOMYHHUPYIOLAst CTPATErUs — MEAULIUH-
CKO€ BMEIIIATEABCTBO, KOTOPOe 0OeCIIeYHBAET CHIDKEHYE 3aTParT U IIPU 9TOM YAY4LIAET IPOTHO3 [0 OTHOLIEHHIO K BAPUAHTY CPABHEHHUSL.
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ITpu BakrmHanuy ITKB13 npoTHB MHEBMOKOKKOBOI HH-  00YCAOBAeHHOE BaKYUHAYUel CHUXeHUe 3aboiesaemocmu
¢exnun 40-aeTHux manueHToB ¢ XCH cHmkeHue 3aTpaT  uUHBA3UBHLIMU NHEBMOKOKKOBLIMU UHPEKYUIMU.
Ha Tepanuio BBII 3a S aer cocraBur 83% or cpeacTs, 3a-
TpayeHHbIX Ha BaKIJMHAIMIO, a npu BakuuHanuu [TKB13+

IIIIB23 — 47%.

Konpauxm unmepecos

ITybauxayus nodzomosena ¢ UCHOAb30BAHUEM MAMEPUALO8
HAY4HO-UCCAe008aMEALCKOTE pAGOMbL, BLINOAHEHHOI NPpU Pu-
Hancosoii noddepxke xomnanuu OO0 «Ilpaiizep Hnmo-
sayuu>. Asmopvl He NOAY4AAU GUHAHCOBYIO NM0DOepHKY
om komnanuu OO0 «Ilgaiizep Hnnosayuu>, c633anHHyw0
¢ nodzomoekoii dannoii cmamou. Cmamos ompaxcaem nosu-
Yu1o asmopos, Komopas Moxem omAUamscs om no3uyuu

3akAueHue
BaxmuHanus npoTuB NHEBMOKOKKOBOM HMHQEKIIUH IIa-
nuentoB ¢ XCH cHmwxaer o6ycaoBAeHHBIe €10 3aboAeBa-
€MOCTb U CMEPTHOCTb U SIBASIETCSI 9KOHOMHYECKH BBICOKO

3¢ PexTUBHOIL.
komnanuu 000 «Ilpaitizep Mnnosayuu>.
ITposedennoe uccredosanue xapakmepusyemcs psdom ozpa-
HuueHuil. B uacmuocmu, & uccaedosanuu me yuumviasu — Crarpsnoctynmaa 12.12.22
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Poxxues B. B, Top6oyrosa E. B., CapoBaukos A. B., Asmuna M. H., Bap6apam O. A.

OT'BHY «HIM KOMIIAEKCHBIX IIPO6AEM CePAETHO-COCYAUCTDIX 3ab0AaeBanuit>, Kemeposo, Poccust

DPPEKTHUBHOCTDH NPOTPAMMBI SMART-PEABUAUTAILINU
Y BOABHBIX IIOCAE KOPPEKITMM KAAITAHHBIX IIOPOKOB CEPAIJA

Ieav

Mamepuar u memodut

Pesyrvmamot

3akarouenue

Karouesvie crosa

Arg yumuposanus

Asmop 0rs nepenucku

BBepenne

CpaBHHTEABHBI aHAAU3 9 PEKTUBHOCTH HOBOIO MOAX0Ad «SMART-peabuanTanus GOABHBIX OCAE
[IPOTE3UPOBAHMUS KAAIIAHOB CEPALIA>>, BKAIOYAIONIETO, [IOMUMO OYHOTO OOydeHIs, HHTEPHET-TeXHOAO-
I'MU B BUAE BUAEO-KOH(EPEHII-CBsI3H, MOOUABHOTO IIPHUAOXKeHMs «Pacder A03bI BappapuHa >, H TPaAH-
IJHIOHHOM IIPOr'PaMMbI 00y UeHHUSI MAUEHTOB II0OCAE KOPPEKITHH KAAIIAHHbIX IOPOKOB CEPALA.

B nccaepoBannu npunsiam yaactue 190 manueHTOB € IpOTe3aMU KAAIIAHOB CEPALIA, B OCHOBHYIO I DYIIITY
BOLIAU 98 6OABHBIX, IIPOLIEALINX KyPC AUCTAHIIOHHOTO 00y4ueHst. KOHTPOABHYIO IPYIITy COCTaBHAK
92 manueHTa, y4acTByoIue B 09HOM Gopme 06ydenns. [IpOBOAMANCH KAMHUKO-HHCTPYMEHTAABHOE
o6caepoBaHue (3AKTPOKAPAMOTPadHs, 3XOKAPAUOTPadHs, OIpeACACHHE YPOBHS MEXAYHAPOAHOTO
HOpMaAM30BaHHOTro oTHomeHust — MHO), aHKeTHpOBaHHe AASL OLieHKH UHPOPMUPOBAHHOCTH, NIPH-
Bep>KeHHOCTH K Ae4eHHI0 U KadecTsa xusHu (KOK).

VcxopHO ypoBeHb HHGOPMHUPOBaHHOCTH, pusepskerHocty u KOK B rpynmax cpasHenus He pasandas-
cs1. Yepes 6 Mec HaBAIOACHUS B OCHOBHOI! I'DYIIIIe YBEAMYHAACh CPeAHsI 6aAAbHAS OLleHKA yPOBHS 3Ha-
Huit Ha $3,6% (p=0,0001). [TpuBep>keHHOCTD K ACYEHHIO YBEAUTHAACH B 3,3 pasa B OCHOBHO# rpyTie
u B 1,7 pasa B koHTpOADbHOI! (p=0,0247). B 0cHOBHOI1 IpyIIIe GbIAH BbIIIE CKAOHHOCTD K CAMOKOHTPO-
a0 (p=0,0001), mepuxo-conuaspHas urGopmupoBanHocTs (p=0,0335), MeAHKO-COIHAAbHAS KOM-
MynuKaTHBHOCTD (p=0,0392), AOBepHe K TepameBTHYECKON CTpareruu Aevamero spada (p=0,0001)
U Pe3yABTaTHBHOCTb mpoBopumoit Teparuu (p=0,0057). IMpu anasusze KK B ocHOBHO# TpyTIne BbisB-
AeHo yBeanyenue B 2,1 pasza (p=0,0001) xwusneHHo# akTUBHOCTH, B 1,6 pasza (p=0,0001) — cormaabHo-
ro gpynxrmonuposanus, B 1,9 pasa (p=0,0001) — ncHXuIecKOro 3A0POBbSL.

HoBblit mopAX0A AMCTaHIMOHHOTO 06ydeHnss «SMART-peabuanranus 60ABHBIX IIOCAE TIPOTE3UPOBA-
HUSL KAQIIAHOB CEpPALIa>»> CIIOCOOCTBYeT MOBBIMIEHUIO MHPOPMHUPOBAHHOCTH, [IPUBEPKEHHOCTH K Aede-
Huio u yayumenmo KOK.

SMART-peabuanranyst; "HQOPMHUPOBAHHOCTD; IPUBEPKEHHOCTD K A€YEHHIO; KAYECTBO XXU3HM; IIPO-
Te3MpPOBAaHHbIE KAAIIAHbI CePALIA

Rozhnev VV, Gorbunova EV,, Sadovnikov A V,, Lyapina .N., Barbarash O.L. The Efficacy of the Smart-
Rehabilitation Program in Patients After the Correction of Valvular Heart Diseases. Kardiologiia.
2023;63(5):27-32. [Russian: Poxmnes B.B., Top6ynosa E.B., Caposnukos A.B., Asmuma W.H.,
Bapb6apam O.A. OdexruHocTs mporpammsl SMART-peabuanTtanuy y 60ABHBIX TOCAE KOPPEKITHH
KAQIIaHHBIX MOPOKOB cepana. Kapanoaorus. 2023 ;63(5):27-32].

Top6ynosa Eaena BaapumuposHa. E-mail: ev.gorbunova@yandex.ru

BBIIIIEHHE I/IHq)OpMI/IpOBaHHOCTI/I, IIPHUBEPXKEHHOCTH K A€Ye-

B mpakTHyeckoil MeAMIIMHE OAHHUM M3 aCIIeKTOB BTO-
PHYHOM peabHMAMTALIMU SIBASIETCS IpPOBeAeHHe Obydaro-
VX 3aHSITUI AASL TTALUEHTOB C Pa3AMYHBIMU 3a00A€BaHMS-
mu. M3BecTHBI 06y4aromye mporpamMMsl AAsL OOABHBIX C I'H-
nepToHMYecKoil 60aesHbI0 [1], XpoHMYecKoll cepAedHOI
nepocrarounocteio (XCH) [2], ubpusasumeir mpepcep-
auit (OIT) [3] u mocae onepanuu Ha cepaue [4]. [Tposeae-
HIe ITOAOOHBIX IIKOA YBEAHYUBAET IIPUBEPIKEHHOCTD K Aede-
HuIo, yayumaer kadectso xushu (KXK) u cumxaer wacrory
Pa3BUTHUS OCAOKHEHHI OCHOBHOTO 3a60aeBanms [ S].

Bompocam peabuauTanu mocAe KapAUOXHUPYPIHIECcKO-
IO A€dYeHMs IIOCBSIIEHO OOABIIOe KOAUYECTBO PaboT Kak 3a-
PYOEXXHBIX, TaK U OTEYECTBEHHBIX aBTOPOB, TEM He MeHee
OCTaeTCsl AKTYaABHBIM YCOBEPIIEHCTBOBAHIE IOAXOAOB K aM-
OyAQTOPHOMY BEACHHUIO IAIMEHTOB, HAMPABAEHHBIX HA IO-

ISSN 0022-9040. Kapauoaorus. 2023;63(S). DOI: 10.18087/cardio.2023.5.n2041

HMIO, YAy4IIeHHe Ka4ecTBa M IPOTHO3a >KM3HH IIOCAE BBICO-
KOTEXHOAOTHYECKHX MeTOAOB AedeHns.. Oco60ro BHUMAHMs
3aCAYKHMBaeT pa3paboTKa AMCTAHIMOHHBIX $pOpM OOydeHHs
IPH UCIIOAb30BAHHUY HHTEPHET-TeXHOAOTUIT HAU MOOUABHBIX
TeAepOHOB.

C 2010r. B HameM LjeHTpe pa3paboTaHa M BHEAPEHA OY-
Hasi popMa 0OydeHNUsI, BKAIOYAIOIIAsl CTAIJMOHAPHbIN U aMOY-
AAQTOPHBIN ITAIbl BeACHHsT OOABHBIX, AOKA3aBIIAsL CBOIO 9¢-
$eXTHBHOCTD B NOBBINICHUH IPHBEPKEHHOCTH K ACYECHHIO
u yayumenuio KOK [6]. IIpu mopaepxxe QoHAQ IpE3UACHT-
CKMX TPAaHTOB paspaboraHa HoOBas ¢opma ambyaaropHo-
ro BeAeHHsI OOABHBIX ITOCAe omepanuu Ha cepatte «SMART-
peabuanTAIMS GOABHBIX ITOCA€ TIPOTE3MPOBAHHUS KAATIAHOB
cepAlia>, BKAIOYAIONIAsl KOMIIACKC AMCTAHITOHHBIX TEXHOAO-
THii, HATPaBAEHHbIX Ha KOHTPOAb COCTOSIHHS 3A0POBbS MAIH-
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€HTA, U MOBBIIIEHNe YPOBHS 3HAHMIT O 3200A€BAHHHU IIPH HC-
II0OAb30BAHUK MOOHABHOTO MPHAOXKeHHs «PacdyeT A03bI Bap-
<l)apI/IHa>>.

TunoTe3o¥ HaCTOAIErO HCCAEAOBAHUS ABASAOCDH IIPEATIO-
AOXKEHHE, YTO HOBBI MOAXOA K OOYYEHHIO IAIJeHTOB C KC-
IIOAb30BAHHEM HMHTEPHET-TeXHOAOTHI B OOABIIEN CTeleHH
6yAeT CIoCOOCTBOBATh IIOBBINEHUIO MHPOPMHPOBAHHOCTH,
IPUBEPKEHHOCTH K AedeHMIO U yAyumenuio KJK mocae xop-
peKLmK KaarmaHHbIX mopokos cepata (I1C).

Leasn

CpaBHuTeAbHBIN aHAAU3 3PPEKTHBHOCTH HOBOTO IOAXO-
A2 «SMART-peabuauTaL|sl OOABHBIX IIOCA€ IIPOTE3HPOBA-
HUSI KAQIIAHOB CEPAL}A>>, BKAIOYAIOIIEro IIOMHUMO OYHOTO 00y-
4eHMs UHTePHeT-TeXHOAOTHHU B BUAE BHAEO-KOH{QEepeHII-CBs-
3M, MOOHABHOTO HPHAOXeHHsI «Pacuer A03bI BappapuHa»,
M TPAAUIHOHHOMN HPOTPAMMBI OOyUeHHMS ITAIJMeHTOB IOCAe
koppekiuy Kaarmanabix [1C.

MarepnaA 1 MeTOABI

B nccaepoBannu npunAan ydactue 190 manmeHTOB TIO-
cae omeparuBHOro AedeHus Kaamansbix IIC. OcHoBHyIO
TPYIIILY COCTABUAU 98 GOABHBIX, IPOLIEALINX KyPC OOydeHHs
«SMART-peabuanTaniiss GOABHBIX IIOCA€ IIPOTE3UPOBAHIS
KAQIIAaHOB CepAlia». B KOHTPOABHYIO IpyIITy BoIAM 92 mary-
€HTa, y4acTByIoLIre B 04HO Ppopme oOydenus «IIIkoast 60Ab-
HbIX C IPOTE3UPOBAHHBIMHU KAAIIAHAMU cepALia> (Taba. 1).

CpaBHuBaeMble TPYIIBI OBIAM COIOCTAaBUMBI IO BO3-
pacTy, HOAy, YPOBHIO OOpa3oBaHHs, OCHOBHOMY AHArHO-
3y, THIIy IIpOTe3a KAAIIAHOB CEPALd, 10 KAUHHYECKHM IIpO-
sisaerussM XCH u gactore BoiaBaenus OI1. Bee maruenTsy,

Ta6anna 1. CpaBHUTeAbHAS XAPAKTEPHCTHUKA IPYIII [AIJEHTOB

I'pynmsr
ITokasarean OCHOB- KOHT-
Hasi poAbHas
(n=98) (n=92)
BospacT, roast 59,7+£10,6 62,2+12,3 0,1344
Hon sxeHckuit, n (%) 52(53,1) 51(554) 0,7428
myxcKoit, n (%) 46 (46,9) 41 (44,6) 0,4327
lgzifif‘;z;‘;"u’; n (%) 51(52) 57(61,9) 0,1679
VH}eKIMOHHBIA S3HAOKAPAUT 15 (15,3) 15(16,3) 0,8504
coommronmonmann (k) 15(153) 10(109) 03659
Kaabmunos, n (%) 17 (17,4) 10(10,9) 0,2013
Ipores Mexanmyeckuit, n (%) 71(72,4) 65(70,6) 0,7838
KAAIlaHa  Guoaormdeckuit, n (%) 27 (27,6) 37(40,2) 0,0649
Qubpuarsanms peacepamit, n (%) 36 (36,7) 24(26,1) 0,1146
XCH OK IImo NYHA, n (%) 70 (71,4) 59 (64,1) 0,2816
®KIlImo NYHA,n (%)  28(28,6) 33(359) 0,2816
seicmee, n (%) 14 (14,3) 12(13,0) 0,8034
iizi;le cpeanee crienmasbuoe, n (%) 61 (62,2) 53 (57,6) 0,5145
cpeanee, n (%) 23(23,5) 27(29,4) 0,3578
28

YJaCTBYIOIIHE B MCCAEAOBAHHM, HAXOAUAMCD HA AMCIIAHCep-
HOM HAaOAIOAGHHH KaPAMOAOTa HAH Y4aCTKOBOTO TepaIleBTa
10 MECTY >KUTEAbCTBA, UM BBIITOAHSAM MHCTPYMEHTAaAbHbIE
HCCAEAOBaHHS (IAKTPOKapAHOTpadusl, 9XOKapAHOTpadus),
OIpeAeAsIAM YPOBEHb MEXAYHAPOAHOTO HOPMAaAM30BaHHO-
ro ornomennst (MHO) ne pexe 1 pasa B Mecsiny (110 moxa-
saHusM dame). [laueHTamM IPOBOAMAN CTAHAAPTHYIO MEAU-
KaMEHTO3HYI0 TEPAIHIO, BKAIOYAIOIIYI0 BappapHH B IOAO-
OpaHHBIX TepaneBTUYECKUX AOSUPOBKAX C yUETOM I}eAeBOTO
ananazona MHO.

ITanmenTaM OCHOBHOM IPYIIBI IIepeA BBHIIMCKON M3 CTa-
IIMOHAPA HA CMAPTOHBI, MPHOOPeTEHNE KOTOPBIX CTAAO BO3-
MOXHBIM 6Aaropapst GOHAY Npe3HAEHTCKHX I'PAHTOB, yCTa-
HABAMBAAM TIpHAOXKeHHMe <«Pacder A03pI Bapdapuma», KO-
TOpO€ IO3BOASAO PACCUUTATh PEKOMEHAYEMYIO CYTOYHYIO
A03y BapdapuHa B TAOAETKAX, HCXOAS U3 L]eAeBOIO AMAIIA30-
Ha U IIOAY4eHHOTO B 9TOT AeHb 3HaueHnss MHO, anaan3sa B3a-
HUMOAEHCTBUS A€Kap CTBEHHBIX IIPENapaToB U MUIIH.

C IleAbI0 AMHAMHYECKOTO HAOAIOAGHHS 32 IAIJMEeHTaMH,
ydacTBylomumMu B mporpamme «SMART-peabuanranms>,
OCYIIECTBASIAM CHHXPOHH3AIMIO IPUAOXKEHHUS C AOKAABHBIM
MHPOPMAIIMOHHBIM pecypcoM «Meamopraa» HHI xom-
IIAEKCHBIX IIPOOAEM CePAEUHO-COCYAUCTHIX 3ab0AeBaHmIL. Ae-
YalMi KaPAUOAOT HAM MEAUIIMHCKAS CECTpa IMPOCMaTpUBa-
A aBTOMATH4eCKHU paccyuTanHble 3HaueHns MHO. B caydae
BBICOKHX UAYM HU3KMX 3HaYEHUH OCYIeCTBASAM TeAe) OHHBIN
KOHTAKT C IAIIUEHTOM, YTOYHSAM IPHYHHBI HECTAOUABHO-
CTU YPOBHS 'MIOKOATyASIIIUK ¥ IIPOBOAMAM KOPPEKIHIO AO-
3pl BapdapuHa.

B 0CHOBHOI1 M KOHTPOABHOH TpYIIaX B TedeHHue 6 Mec
IIPOBOAMAM OYHOE OOydeHHe, BKAIOYAlOIjee S 3aHATHUI Ha Te-
My MpOQHAAKTUKH I'eMOPPArHYecKHX U TPOMOOTHYECKHX
OCAOXHEHHI, 0COOEHHOCTell AHTHKOATYASHTHON Tepariu
(AKT), IpOodUAAKTUKM IIPOTE3HOTO SHAOKAPAUTA; ACKIIHH
HA TeMy IICHXOAOTHMYeCKOH M (H3MYeCKON peabHAUTALUM.
AOTIOAHUTEABHO B OCHOBHOM I'PyIIIie OOABHBIX BHACOAEKITU
3arpy’KaArch Ha 3aKpHITHI KaHaA BupeoxocTurra YouTube
C AOCTYTIOM ITO CChIAKE AASI TIOBTOPHBIX IPOCMOTPOB 1 6oAee
3¢ PeKTUBHOTO YCBOEHHUsS 3HaHMH. B OCHOBHOMH rpymre uc-
II0AB30BAAOCh MOOHABHOE IPHAOKEHHE.

IIpu peaausarnuu AQHHOTO ImpOeKTa ObIA CHOPMHUPOBAH
perucTp GOABHBIX C IMPOTE3UPOBAHHBIMU KAAMIAHAMU CEPA-
I1a, BKAIOYAIOIMI KAMHHUKO-aHAMHECTUYECKHE AAHHBbIE, BCe
BHeceHHble 3HaueHnst MHO u aHkeTHpoBaHHe AASl OLieH-
KU YPOBHS MHPOPMHPOBAHHOCTH MAITHEHTOB IO CIIEIMAAb-
HO pa3pabOTaHHOM aHKeTe, MPUBEPXKEHHOCTH K AUeHHIO
u KOK, xoTopoe mpoBOAUTCS Ha 3Tare BKAIOYEHHMS MallHeH-
TOB B nporpammy «SMART-peabuanTanuu> u npu 3asep-
mennn (depes 6 Mec AMHaMudecKoro Habaropenus). Ilanu-
€HTaM KOHTPOABHOM TpYHIIbI, KOTOPbIe MOCEN]aAH IIKOAY
GOABHBIX IIOCA€ BBIHCKH U3 CTAIHOHAPA, TAKoKe IIPOBOAUAK
aHKeTUPOBAHHE AO U ITOCAe 00yueHHs depes 6 Mec.
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B mccAepAOBaHMH ONPEAGASAM HHTETPAABHBINA IIOKa3a-
TeAb TpuBepkeHHOCTH K Aedenuto (UITIIKA) mo meToAHKe
C.B. AaBbipoBa [7] , onernnBaau KOK ¢ momompio onpocHu-
xa SF-36 [8]. Aas onjenku s dpexTuBHOCTH 06yYatomest mpo-
rpaMMbI NALIMEHTOB Pa3paboTaHa aHKeTa, KOTOPAsk BKAIOYAAQ
14 BOIIpOCOB ¢ BApHAHTAMH OTBETOB, IPEACTABACHA B OHAQIH-
nprAokeHUH. [1py HHTepIIpeTaluy AQHHBIX TPABHABHBII OT-
BET OLjeHMBaAM 2 6aAAaMH, HETIOAHBII OTBeT — 1 6aaAOM, He-
npaBuAbHbINA — 0 6aAA0B. ITo uncAy 6aAr0B OLleHUBAAM YPO-
BeHb 3HAHMII MalieHTOB. MaKCHMaAbHAsI OIIEHKA IIPU BCeX
IPABUABHBIX H [IOAHBIX OTBETAX COCTaBASIAA 28 6aAAOB.

Crartucrryeckast 06paboTKa MOAyIeHHBIX AQHHBIX ITPOBe-
AeHa C HCIIOAb30BAaHHEM IIAKeTa KOMITBIOTEPHBIX IIPOTPaMM
Statistica Bepcus 12.0. IIpoBepky Buaa paciipeseAeHuUs Ipo-
BOAMAM C momolbio kputepus Koamoroposa—CwmupHoBa.
IIpu pacmpepseseHHH, OTAMMHOM OT HOPMAABHOTO, HCIIOAb-
30BaAM HellapaMeTpHyeckue Kpurepun Buakokcona u Mawn-
HAa—YWUTHHU C pacyeTOM MEAMAHBI U MHTePKBAPTUABHOTO pas-
maxa — Me [Q1; Q3]. Ilpu oneHke pasandmii Ka4eCTBEHHBIX
TIOKa3aTeA€el HCIIOAB30BaAH KPUTepHil XUu-KBaApaT ITupcona.
PazAmdue MeXAy IPYIIIAMU CYMTAAU CTATHCTUYECKH 3HAYU-
mbvu nipu p<0,0S.

PesyabTaTni

McxopHO ypoBeHb 3HAHHI OOABHBIX B IPYIIIIAX CpaBHe-
HUS He pasAndaAcst. Uepes 6 Mec HAOAIOAEHMS CPEAHSIS OLeH-
Ka YpOBHSI MHPOPMUPOBAHHOCTU OOABHBIX ITOCAE KOPpeK-
nun kaanaHHbIX [1C oxaszasach BbIle B OCHOBHOH IpYIIIIe,
rAe IIPUMEHSIACS] HOBBI IIOAXOA K OOYIeHHUIO AQHHOI KaTero-
puu 6oabubx (p=0,0001). Ilpu aTOM HHPOPMUPOBAHHOCTD
MAIeHTOB B BOMPOCAX Ha3HAYeHMs BappapuHA B 0benx
IPYIIAX CTATUCTHYECKH 3HAIMMO He Pa3AMYaAach (Taba.2).

IIpu TPaAHILIOHHOM IOAXOAe OOydYeHHsS YpOBeHb HH-
$OPMUPOBAHHOCTH IIAIJIEHTOB B pasdAeAax (QHU3MYECKOH
(p=0,0001) u mcuxoAorHYECKOit (p=0,0001) peabuaura-
IJUY, B BOIPOCAaX INPOQPUAAKTHUKH IPOTE3HOTO IHAOKAPAH-
ta (p=0,0025) 6bIA HuKe, YeM B OCHOBHOIt rpymme. Vc-
XOAHO IIPUBEP)KEHHOCTb K ACUEHHUIO B IPYIIAX CPaBHEHMS

He pasandasace. Yepes 6 mec obyuenms MITIIKA yBeanana-
s B OCHOBHOM rpymmne B 3,3 pasa u B 1,7 pasa B KOHTPOAbHOM
(Ta6A.3). Ilpu aHaanse $pakTOpoB, pOPMUPYIOWKX IIPHBEp-
XEHHOCTb K A@YEHHIO, OTCYTCTBOBAAM Pa3AM4Msl QUHAHCO-
BOI FOTOBHOCTH OIAQUUBATDh A€UEHHE, MEAHKO-COITHAABHOM
AAANTHPOBAHHOCTH M PeXXUMa HasHaueHHOH Tepammu. Op-
HAKO CKAOHHOCTDb K CAMOKOHTPOAIO ObIAA BbIlle B OCHOBHOM
rpynme (p=0,0001), TO ecTh TAIMEHThl MOTAH CAMOCTOS-
TEABHO IIPHHUMATDb pellleHHe IO KOPPEKIUH AO3bI aHTHKO-
aryAstHTa IIPH HCIIOAb30BAaHHM MOOMABHOTO IPHAOXXEHHS
«Pacyer A03b1 BappapuHa>.

B ocHOBHOI1 rpyrie 6ObIA BbIlle YPOBEHb MEAHUKO-COLIH-
aabHOIt uEPOpMEUpoBanHOCcTH (p=0,0353), MeAHKO-COLH-
aAbHO# kommyHukatusHocTH (p=0,0392). B TO e Bpe-
M MEAMKO-COIJMaAbHAsl AMCTAaHLIUPOBAaHHOCTD (p=0,0046)
B OCHOBHOH IpyIIe OKa3aAach HIDKE, YeM B KOHTPOABHOM,
B KOTOPO¥t 0OydeHne MPOBOAMAOCH B O4HOM $popMare 6e3 Hc-
IIOAB30BaHHUsI MOOMABHOTO IpuAoxeHus. Kpome Toro, B oc-
HOBHOI1 IpyIie depe3 6 MeCc 0Oy4eHUS OTMEYAAUCDH BbIIIe
OLIeHKM TaKMX (aKTOPOB IPHBEPKEHHOCTH, KaK AOBepue
K TeparneBTUYECKOil CTpaTeruy Aedamero spada (p=0,0001)
¥l Pe3yABTaTUBHOCTD POoBoAUMON Teparuu (p=0,0057).

B ob6caeayembix rpymmax mokasarean KOK  mcxopno
HE Pa3AMYAANCH, B AUHAMUKE BBIIBAGHO CTATHCTHYECKHU 3Ha-
anmoe yayamenne KOK (ta6a.4). [Ipu cpaBHeHnu noxasare-
aeit KOK B ocHOBHOII rpymie yepe3 6 MeC HaOAIOAGHUS BbI-
ABA€HO cTaTucTHyecku 3Hayumoe (p=0,0001) yBeamyeHue
xusHeHHON akTuBHOCTH (VT), CONMAABHOTO QYHKIMOHH-
posanus (SF) (p=0,0001) u poaeBOro ¢pyHKIMOHUPOBAHHUS,
00yCAOBAGHHOTO 3MOLMOHAABHBIM cocTosiHMeM (RE).

Takum o06pasoM, mpu aHaause HHPOPMUPOBAHHO-
cTH, npuBepxxeHHOCTH K AedeHmo u KOK B HacTostmem nc-
CAGAOBAHHM IIOKa3aHa 3((PeKTUBHOCTD HOBOIO IIOAXO-
A2 B IPOBEACHUH IIKOABI NMAIJUEHTOB C IIPOTE3aMH KAAalla-
HOB CepALIa IIPH UCIIOAb30BAHUH MOOUABHOTO IIPUAOXKEHNS,
BKAIOYAIOI[ETO, IIOMHUMO KAABKYASITOPA AO3BI BapdapHHa,
BO3MOYXHOCTb IIPOBEAEHHsI 00yJaroIeil IPOrpaMMBbI ACTaH-
IJMOHHO C IIOMOIIbIO BUA€O-KOH(epeHI-CBSI3H.

Ta6anua 2. AuHaMUKa ypOBHS 3HAHUH MTAIJEHTOB C IPOTE3aMH KAAIIAHOB CEPALIQ, 6AAADI

OcHoBHas rpynna KoHTpoAbHas rpymma p AAs P AAst p AAst
Cpoxk _ _ . .
Bomnpoc HaBATOACHIS (n=98), (n=92), MEKTPYNIOBbIX OCHOBHOH KOHTPOABHOM

Me [Q1; Q3] Me [Q1; Q3] pasamaui TpynnbI TPyIIIbI
" 1,17 10; 1,89 1,11 0,08; 1,89 0,7118

Ocobennocru ) CXOAHO [ ] ,11[0,08; 1,89] ) 0,0001 0,0001
AHTUKOATyASSHTHOM Tepanuu Yepes 6 mec 2[2;2] 2[2;2] 0,3471
4t 0(0;1 0[0;1 0,9368

IIpoduaaxruxa CXOAHO [0;1] (0;1] ) 0,0001 0,0001
MHQEKIMOHHOTO S3HAOKAPAUTA Yepes 6 mec 2[2;2] 2[1,5;2] 0,0025
4t 1[0;1 1(0;1 0,7673

Dusnyeckas peabuanTanus CXOAHO [0; 1] [0; 1] ’ 0,0001 0,0001
Yepes 6 mec 2[2;2] 1[1;1] 0,0001
Hcxopno 1[1;1] 1[1;1] 0,9966

Tlcuxuyeckast peabUAUTALIMS 0,0001 0,0001
Yepes 6 mec 2[2;2] 1,5[1;2] 0,0001
4! 5; 19 15 [§,75; 19 0,8826

CpeaHsis onjeHKa CXOAHO 15[ ] [5,75;19] ) 0,0001 0,0001
II0 BCeM BOIIPOCaM Yepes 6 Mec 28 [27;28] 25[25;26] 0,0001
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Ta6anna 3. Aunamuka $pakTopoB GOpMUPOBAHUS IPUBEPKEHHOCTH K A€UEHHUIO

(DaxTopHI IPHBEPIKEHHOCTH, Cpox OcnoBHasirpymma KoHTpoAbHas rpymma p Aas PAAL past
Ne Ganrn B AroAerIS (n=98) (n=92) MEKTPYIIOBbIX OCHOBHOM KOHTPOABHOM
A Me [Q1; Q3] Me [Q1; Q3] pasamunit rpynms rpynnsi
1 ®uHaHCOBas TOTOBHOCTh Hcxopno 1[-2;2] 1[0;2] 0,0685 0.0001 00177
" OMAQYHMBATH AeUeHHe Yepes 6 mec 2[0,25; 2] 2[1;2] 0,8319 ’ ’
- Hcxoano 11-2;2 110;2 0,3402
). MeauUKO-CcOLMaAbHAS [-2;2] [0;2] ) 0,0001 0,0919
AAANTUPOBAHHOCTD Yepes 6 mec 2[1;2] 2[0;2] 0,0923
- Hcxopno 0[-1;1 0[-1,25;1 0,8312
3 Meaunko-coraAbHast [-1;1] [-1,25;1] f 0,0001 0,0006
HHPOPMHIPOBAHHOCTD Yepes 6 mec 2[0;2] 1[-1;2] 0,0353
HcxopaHo 1[-2;2 1[-1;2 0,3693
4 CKAOHHOCTD [-2;2] (-1;2] ’ 0,0001 0,1443
K CAMOKOHTPOAIO Yepes 6 mec 2[2;2] 2[1;2] 0,0001
- Hcxopano 11-1;2 11-1;1 0,9204
S Meauko-corasbHas [-1;2] [-1;1] ’ 0,0030 0,2588
KOMMYHHKaTHBHOCTD Yepes 6 mec 1[0;2] 1[0;1] 0,0392
i HcxopHo 1[(-1;2 0[-1;1 0,0915
6. PesxuM HazHaYEHHOM (-1;2] [-1;1] ) 0,5530 0,0675
Tepanuu Yepes 6 mec 0[-1;2] 1[-1;2] 0,4194
5 Meauxo-conmanshas LI 2[0;2] 1[-025;2] 04244 0,0518 0,1122
" AMCTaHLHPOBAHHOCTH Yepes 6 mec 2[0,25;2] 2[1;2] 0,0046 ’ ’
3 AoBepue K TepaneBTHYeCKOH Hcxopno 1[0;2] 1[0;2] 0,9520 0.0102 0.8250
" CTpaTeruy Aevaiero pata Yepes 6 mec 2[0;2] 1[0;1] 0,0001 ’ '
Hcxoano 01-1;1 01-1;0 0,1240
9. PeSyAbTaTI/IBVHOCTI) [-1;1] [-1;0] g 0,0001 0,0062
TpOBOAMMOM TEPAITNH Yepes 6 mec 1[-1;2] 1[-1;1] 0,0057
Hcxoano 3[1;6,75] 4[0;7] 0,5699
10. WUIITIxkA 0,0001 0,0010
Yepes 6 mec 10 [5;13] 7[2;13] 0,0247

HIIIIKA - nHTeTrpaAbHBII IOKa3aTeAb IIPUBEP>KEHHOCTHU K ACUEHHIO.

Tab6anna 4. AuHAMHUKa OKa3aTeAei Kavecrsa xusHu (mxasa SF-36) cpeau 06caeayeMbIX

OcHoBHasirpynna KoHTpoAbHasirpymma  p-ypoBeHb P-YPOBeHb P-ypoOBeHD
Cpoxk ~ _ o o
ITIxaAs1, 6aAAbI a6 . (n=98) (n=92) MEXIPYIIOBbIX OCHOBHOH  KOHTPOABHOM
ADATOACHIL Me [LQ; UQ] Me [LQ; UQ] pasamamit IPyIIIBI rpynmsl
Hcxoano 45[35;55] 40 [35; 50] 0,9714
PF 0,0001 0,0001
Yepes 6 mec 77,5 [70; 85] 80 [S0; 80] 0,3383
HcxopHo 40 [34,25; 50] 45[35; 50] 0,7380
RP 0,0001 0,0001
Yepes 6 mec 70 [52,5; 80] 60 [50; 65] 0,0627
VcxoaHo 40 [30; 50] 35[25; 50] 0,1660
BP 0,0001 0,0001
Yepes 6 mec 70 [40; 80] 70 [40; 80] 0,4501
Hcxopno 35[30;40] 40 [35; 50] 0,1340
GH 0,0001 0,0001
Yepes 6 mec 75 [65; 80] 75 [50; 80] 0,3602
Hcxoao 37,5 [30; 60] 40 [35; 60] 0,4914
VT 0,0001 0,0001
Yepes 6 mec 85[70; 85] 70 [60; 85] 0,0001
Hcxoano 55 [40;70] 55 [40; 65] 0,3979
SE 0,0001 0,0001
Yepes 6 mec 90 [75;95] 74,5 [55; 80] 0,0001
Hcxoano 45[35; 55] 40 [35; 50] 0,2152
RE 0,0001 0,0001
Yepes 6 mec 70 [65; 85] 65 [60; 70] 0,0001
VcxoaHo 40 [30; 50] 40 [30; 55] 0,6720
MH 0,0001 0,0001
Yepes 6 mec 75 [70; 90] 72,5 [65; 100] 0,1882
A Ucxopo  34,0[30,0;369]  33,2[29,7; 36,1] 0,2472 0.0001 00001
KOMIIOHEHT 3A0POBbSL Yepes 6 mec 43,9 [39,2; 48,0] 44,9 [40,7; 48,6] 0,3645 ’ ’
Icuxoaormyeckuit Hcxoano 40,1[36,5; 44,5] 40,3 [36,5; 44,6] 0,6956 0.0001 0.0001
KOMIIOHEHT 3A0POBbsI Yepes 6 mec 52,9 [48,2; 61,0] 49,2 [47,2; 52,5] 0,0001 ’ ’
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O6cyxaeHune

V3BecTHO, 4TO HpHMeHeHHe MOOHABHBIX HMPHAOXKEHHIT
B IPAaKTHYECKOM 3APABOOXPAaHEHHHU IMPEAOCTABASET IAIlHeH-
TaM [I€PCOHAAUBHPOBAHHYIO IOAAEPXKKY H O0ecIIeqnBaer co-
6AIOACHME pesKUMa HasHadeHHOM Tepanuu [9]. [pynmoii as-
TOpOB nop pykoBopcrsoM 0. M. Aonaruna [10] nposeaeno
HCCACAOBAHUE TI0 OljeHKe 3¢ PeKTUBHOCTU MAATGOPMBI YAA-
AGHHOTO MOHMTOPHHIA Ha 0a3e MOOMABHOTO IIPUAOKEHHS
aas manventos ¢ XCH, koTopast mo3BoAsiAa OCYLIeCTBASITD
KOHTPOAb 33 M3MEHEHHEeM HAa3HAYeHHOM Tepamuy, IpOBO-
AUTDb CaMOOIIEHKY COCTOSHMS 3AOPOBbs U IlepeAaBaTh MeAU-
[IMHCKUM pabOTHUKAM HHPOPMALIHIO 00 YPOBHE apTepHaAb-
HOTO AAQBAEHMS, YACTOTE CePAEUHBIX COKpAIjeHHH, IprbaBKke
MaCChI TeAd, COOAIOACHHHU AMEThI M GU3MIECKOM AKTUBHOCTH
HaIMeHTa.

ITo muenmio E.R. Miller u coasr. [11], npumenennue
B obyuaiomeil mporpaMme OOABHBIX BHUAEO-KOH(epeHI|-
CBSI3M M BHACOPOAHKOB IIO YCTPAaHEHHIO HeOAarompust-
HOTO BO3AEHCTBHA (PaKTOPOB PUCKA AEMOHCTPHpPYET BbI-
COKMHM ypOBEHb BOBACYEHHOCTH MaleHTOB. [loAydensr
AAaHHBIE, YTO OOydYeHMe IAIUEHTOB IO TeAepOHy, C IOMO-
LITbIO TEKCTOBBIX COOOMeHNUH, Be6O-CTPaHHUI] M TPUAOKEHHUI
AASL CMapTQOHOB IIPUBOAMT K CHIDKEHHIO MOAUHUIHpYe-
MBIX GAKTOPOB PUCKA y OOABHBIX C HIIEMHYECKOH 60Ae3-
Hpio cepana [12]. HecomueHHO, mosiBAeHHE HOBBIX BO3-
MO>KHOCTe, CBSI3AHHBIX C TEAEMEAUIIMHCKUM 00pa3oBaHuU-
eM IIaIlMeHTOB, OTKPBIBAET NEPCHEeKTUBBI AASL YAyYIIEHHS
CTIeLjMaAM3UPOBAHHON MpoduaakTUIecKoil momomu [13].
Bricokass MOTUBHPOBAHHOCTD B AOCTIDKEHUH IIEAEBOTO AU-
armazona MHO npu unTepHeT-00y4eHNN OOABHBIX, IPHHH-
MaIOIUX BappapuH, MOATBEPXKAAETCS B 3apyOEKHOM AUTe-
parype [14, 15].

[lo AaHHBIM HaIlero HCCAEAOBAHHS, B CPAaBHUBAEMbIX
rpynmax HHGOPMUPOBAHHOCTD OOABHBIX B BOIIPOCAX Ha-
sHavenust AKT He pasamuasach, marjeHTbI OBIAM B PAaBHOM
CTeIleHH OCBEAOMAEHBI O IIeAeCOOOPA3HOCTH PEryAspHOIo
U IIPaBUABHOTO ITpueMa BapdapuHa. Mexay TeM B OCHOBHOM
rpyIIle, B KOTOPO IPUMEHSACS HOBBII pOpMAT 0OydeHms
C IIpYMeHeHHeM HHTepHeT-TEXHOAOTHI, OBIA BbIlIe YPOBEHb
3HAHMH TI0 OCHOBHBIM BOIPOCAM NMPOPHAAKTHKU IPOTE3HO-
ro anaokapaura (p=0,0025), du3nuecKoil U ICHXOAOTHYe-

ckoit peabuanranuu (p=0,0001). imenHo B 06yuenun 60Ab-
HBIX 9TOH IPYIIIBI IPUHUMAAH Y4ACTHE BPAYH PA3HBIX CIICLH-
aAbHOCTeil. BaskHast poAb B IIOBBINIEHHU IIPUBEPKEHHOCTH
K ACUEHMIO OOABHBIX IIPUHAAACXKHT BPady, KOTOPBIA BHOCHT
CYIeCTBEHHBII BKAAA B IIOBBIIIEHHE MOTHBALMU OOABHBIX
K AOCTIDKEHHUIO ITOCTABACHHOI II€AH, IIPEXAE BCETO PeryAsp-
HOTO IpHeMa AeKAPCTBEHHbIX IPEIapaToB, KOPPEKIUU MO-
AUGUIEPYeMBIX (AKTOPOB PHCKA Pa3BUTHS CEPAEYHO-COCY-
AHUCTBIX OCAOKHeHH# [ 16].

OrpaHndyeHneM HACTOSIIETO MCCAGAOBAHHS SBHAOCH
OTCYTCTBHE PAHAOMH3ALMU IPH BKAIOYEHHH OOABHBIX.
ITpu 6oAbIIEM KOANYECTBe HAOAIOACHUI HaMU OyAEeT IpOBe-
AEGHO PaHAOMH3UPOBAaHHOE HCCAepOBaHHMe. PaszpaboTaHHbII
U HOBBIM ITOAXOA, BKAIOYAIOIIUH, IIOMUMO TPaAMIIMOHHOIO
00yueHs1, MHTepHET-TEXHOAOTHHU U IIPHMeHeHHe MOOHABHO-
ro npuAokeHust «PacueT A03bI BappapiHa>, MOXET IIpUMe-
HSTHCS IIPU BEACHHH HAa aMOYAQTOPHOM JTalle APYTUX KaTe-
ropuit 60abHbIX, npuHIMaromux AKT.

3akAl4eHue

MHorourncAeHHbIE HCCAEAOBAHHS IIOKA3BIBAIOT, YTO LUG-
POBbIe CPEACTBA IOBbIIEHHUS TPUBEPKEHHOCTH MAIUeHTOB
K BBIIIOAHEHHIO PEKOMEHAQAIINI MEAMIIMHCKUX PabOTHHUKOB
3¢ PeKTUBHDI pU PasAMdHBIX HosoAormsx [17, 18]. B Ha-
nreit paboTe MPOAEMOHCTPUPOBaHA 3P PEeKTUBHOCT HOBOM
dopmbl 00yueHHsT GOABHBIX C MPOTE3aMU KAAIIAHOB CEPA-
I1a Ha aMOYAATOPHOM 3Tarle, BKAIOYAIOIIeH, IIOMUMO OYHO-
ro obydyeHHs, MCIIOAb30BAHHE MOOMABHOTO ITPHUAOKEHMS
¥ HHTEPHEeT-TeXHOAOTHI, KOTOpble 0beCIednBaAr MOBbIIIe-
HUe HHPOPMHPOBAHHOCTHU B BOIIPOCAX IPOPHAAKTUKH IIPO-
Te3HOTO 3HAOKAPAUTA, PUIHMIECKOM U IICHXOAOTHYECKOH pe-
abuanTanyu. BeiiBAeHO 6OAee 3HAUMTEAbHOE IIOBBIIICHME
NPUBEP)KEHHOCTH K A€UEHHUIO M Ka4eCTBA KU3HU IperMyIe-
CTBEHHO 3a CYeT IICUXOAOTHIECKOTO KOMIIOHEHTA 3A0POBbAL.

(DuHchuposaHue cmamovu omcymcmeyem.

Asmoput 3a96A510M 06 OMCYMCMBUL NOMEHYUAALHOZO
KOHPAUKMA UHMEPECO8.

Crarpsimoctynuaa 20.03.22
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MAPKEPBI OKUCAUTEABHO-BOCCTAHOBUTEABHOTI' O IIOTEHIIHNAAA
AEfIKOHI/ITOB KPOBH IIP OCTPOM KOPOHAPHOM CHUHAPOME
B 3ABUCHUMOCTH OT HAAUYHUSI CAXAPHOIO AMABETA 2-TO TUIIA

Ieav

Mamepuar u memodut

Pesyrvmamot

3axarouernue

Karoueswie crosa

Arg yumuposanus

Asmop 0rs nepenucku

BBeaenue

OreHKa COCTOSIHUS OKHCAUTEABHO-BOCCTAaHOBUTEABHOI'O TOTEHIIMAAA ACHIKOIIUTOB KPOBH IIPH OCTPOM
KOPOHapHOM CHHApOMeE (OKC) B 3aBUCHMOCTH OT HAAMYHSI K OTCYTCTBUS CAXapHOTO Auabera (CA)
2-ro THIIA.

B nmccaepoBanue 651au BKAOUeHS! 100 My>KYMH ¥ KeHIGUH B Bo3pacTe OT 35 A0 65 AeT, HAXOAMBIINX-
Cs1 Ha A€4eHUHU B IEPBUYHOM COCYAHCTOM OTAEA€HHH (TICO) KI'BY3 BAaAMBOCTOKCKOM KANHIYECKOH
6oapanubr N0 1 o oBopy OKC. I'pymiry koHTpoAst cocTaBrau 30 3A0pOBBIX AOGPOBOABIIEB, COIIOCTA-
BumbIx ¢ nanuerTamMu ¢ OKC 1o 0CHOBHBIM aHTpOIIOMeTpUYeCKUM MOKaszaTeAsM. IlarenTam 6b1an
BBIIIOAHEHBI HCCAEAOBAHMST COTAACHO KAMHIYECKIM PEKOMEHAALIMSIM 1 3260 KPOBH AASI OIIPEAEACHYIST
B KAETKaX aKTHBHOCTH $pepMeHTOB (cymepoxcuppmucmyTtasa — COA, cykuunarpermpporenasa — CAT
¥l TAYTaTHOHpPeAyKTa3a — I'P) 1 B CHIBOPOTKe KpOBH MaAOHOBOTO Auaabaeruaa (MAA). Bee nanmenTst
B 3aBucumocty ot popmsr OKC 6s1au pasaesenst Ha 3 ocrosHele rpymmnsl OKC, saTem rpymmst 6b1au
Pa3sAeAeHbI Ha HOATPYIIIBI € yderoM Haamaust CA 2-To Tuma.

ITpu pasurun OKC HabAOAQeTCS U3MeHEeHHe OKHUCAMTEABHO-BOCCTAHOBHUTEABHOIO ITOTEHI[HAAA AeH-
KOIJUTOB KPOBH, XapaKTepH3yIolieecs 3HAYMTEABHBIM CHIDKeHHeM akTuBHOCTH CAT' y BceX manjueHTOB
¢ OKC BHe 3aBHCHMOCTH OT er0 GOpPMBI U YMEPEHHBIM yMeHbIIeHueM coaepkaHus I'P y marueHTOB
¢ nHGAPKTOM MUOKAPAA IIO CPABHEHHIO C TAKOBBIMH Y MAIIMEHTOB C HECTAOMABHOM CTEHOKAPAUEH H 3A0-
poBbIX AO6pOBOABLEB. B TO sk Bpems akTuBHOCT COA 1 copepkanie MAA IpakTHIeCKH He OTAMYA-
IOTCS OT IPYIIIBI KOHTPOASL. Mexxay noprpynnamu nanueHToB ¢ OKC ¢ HaamdaneMm uau orcyrcrBreM CA
2-TO THIIA CTATHCTHYECKU 3HAYMMBbIX PA3AMYMI B AKTUBHOCTH (pEePMEHTOB He YCTAHOBAEHO.

Taxum oGpasoM, onpeaesenne aktuBHOCTH CAT 1 I'P B Aefikonurax kposu B 1-e cyTku passutist OKC
MOXXHO pacCMaTpHBaTh B KauecTBe IIOKa3aTeAel AAS paHHeM AMarHOCTUKU PasBUTHS MHTOXOHAPH-
AABHOM AMCQYHKITMU B pe3yAbTaTe CepAYHO-COCYAHCTOM KaTacTpoQbl, a TakKe MapKepPOB CHIDKEHMS
MepBUYHOM 3aIUTHON PyHKIMK KAeTOK. ITokazaTteau MAA n COA He sIBASIOTCS MHPOPMATUBHBIMU
KPUTEPUAMH AASL OTIp@AEACHUS CTeIIeHH OKMCAMTEABHOI'O CTpecca U AAAbHEHIIero moBpexXAeHUs aHTH-
OKCHAQHTHOM CHCTEMBI.

OCTPbIIl KOPOHAPHBII CHHAPOM, HHGAPKT MHOKapAa ¢ mopbeMoM cermenTa ST, mHdapkT MuoOKappa
6e3 mopabema cermenTa ST, HeCTaOMABHAS CTEHOKAPAVS, MUTOXOHADUAAbHAS AUCOYHKIVS, CAXapHbIA
AmabeT 2-ro Tuma

SemenovaP.A., Nevzorova V.A., Plekhova N.G., Chernenko I.N., Potapova E.S., Ivanchuk U.S. Markers
of redox potential of blood leukocytes in acute coronary syndrome, depending on the presence of type
2 diabetes mellitus. Kardiologiia. 2023;63(5):33-39. [Russian: Cemenosa I1.A., Hessoposa B.A.,
ITaexoBa H.I., Yepuenko M.H., IToranosa E.C., MBanuyk FO.C. Mapkepbl OKUCAUTEABHO-BOCCTAHO-
BHUTEABHOIO IIOTEHIINAAA ACHKOLUTOB KPOBU IIPH OCTPOM KOPOHAPHOM CHHAPOME B 3aBUCHMOCTH
OT HAaAMYHMS CaXapHOTo Auabera 2-ro tuma. Kapanosorus. 2023;63(5):33-39].

CemenoBa IToanna AaexcanpposHa. E-mail: polina.selyukova@gmail.com

K A€YEHHIO U BTOPHYHOI npouaakruke [ 1]. B To xe Bpems,

Boaesnu cucreMsl KpOBOOOpalleHHs (BCK) ocrarorcs
HeU3MeHHbIMH AHAEPaMHU B CTPYKType CMepTHOCTH HaceAe-
HIL, He YCTYIIas IepBEeHCTBO CBOMX ITO3UIUI AQXKe B IIEPUOA
magaemMur COVID-19. B Teuenne mocaepAHEro AeCATUAETHA
B Poccuiickont Qepepanun (PD) YAQAOCH CTAOHAU3HPOBATH
A€TAABHOCTD IIAIIUEHTOB C OCTPbIM KOPOHAPHBIM CHHAPO-
mom (OKC) 3a cueT akTMBHOTO BHEAPEHMS OpraHHM3aIjUOH-
HBIX Mep, HAIlpaBAGHHBIX HAa CBOEBPEMEHHYIO AMATHOCTH-
Ky, MapIIPyTU3aLUI0, UCIIOAb30BAaHUE PAaHHUX UHBAa3HUBHBIX
BMEIIATEABCTB, U COOAIOAEHHSI PeKOMEHAOBAHHBIX IOAXOAOB

ISSN 0022-9040. Kapauoaorus. 2023;63(S). DOI: 10.18087/cardio.2023.5.n2389

Kak 1 Bo BceM mupe, B PO OKC ocraeTcst Han6oaee gacToit
dopmoit aebroTa umemmdeckoit 6osesnu cepana (MBC)
U BHOCHT B IIOCAEAYIOIeM HanboAee 3HAYUTEABHBIN BKAAA
B PeMOAeAMpOBaHue cepaedHo-cocyaucToii cuctemsl (CCC),
paHHee COCYAHCTOE «CTapeHHe>» H CEPACYHYIO HeAOCTATOY-
HOCTb. OCOOEHHOCTBIO COBPEMEHHOM B3POCAOH IIOIYASIIMU
sBasiercs couetanue BCK u caxaproro anabera (CA) 2-ro
THIIA, 3HAYUTEABHO YCKOPSIOIIETro IIPOIIeCCHl aTepPOCKAepO-
3a u aucynxnmu CCC [2]. Cpean cymecTByromux Mope-
Aeit mporHO3upoBaHK HcXoAOB TedeHHss IBC B couetannu
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¢ CA 2-ro Tuma npuBAeKaeT BHUMaHHE COCTOSIHHE MUTOXOH-
ApHil, HapylleHHe OHOAOTMH KOTOPBIX BHOCHT 3HAUHMTEAb-
HBIN BKAQA B CHIDKEHHE U ITOTepI0 9HEePreTHYeCKOro IOTeH-
IIMaAa KACTOK M MOXET PacCMAaTPUBATBCS B KavyecTBe OT-
npaBHO# ToukK mpexaespementHoro crapenus CCC [3, 4].
Ws pocTynHbIx ¥ MHPOPMATHUBHBIX MapKePOB COCTOSHUS
b1oreHe3a MUTOXOHAPUIT AKTHBHBII MHTEpeC BbI3BIBAET U3Y-
YeHHe COACPXKAHUS X BHYTPUKACTOYHBIX (pepMEHTOB, 3aBU-
CHMBIX OT IporjeccoB umemun u penep¢ysuu mpu OKC.

OAHHM H3 XOPOIIO M3YYEHHBIX IIOKAa3aTeAeH CTeleHH
oxucauteaproro crpecca (OC) 1 IPOAYKTOB TePEKUCHOTO
oxucaerus aurmupos (IIOA) MeMOpaH KA€TOK SBASETCS Ma-
AoHOBbIH Anaabperup (MAA) [S]. Tlpu us6pirounom Hako-
maeHnd MAA 06AapaeT aKTHBHBIM MyTareHHbIM ITOTEHIfHA-
AOM, KOTOPBII MOXET OBITH MHBEPTUPOBAH $pepMeHTaMuU -
$exTUBHON BHYTPUKACTOYHOM AHTHOKCHAAQHTHOMN 3alIMTHI
(AO3) [6]. B uactHOCTH, rayTaTuonpepykTasa (I'P), — opun
u3 OCHOBHBIX ¢pepmeHTOB AO3 OT HMOBpPEXAAIOLEro Aeii-
creust iepexucu Bopopoaa ipu OC [ 7]. TP BoccranasanBaer
AUCYABQUAHYIO CBSI3b OKMCACHHOTO TAYTaTHOHA C YYaCTHEM
HUKOTUHAMHAAAeHUHAHHYKAeoTHAPOCPaTa (HAAD) [8].
He menee BaXHbIM IPOTEKTUBHBIM (pEePMEHTOM OT HOBPEX-
AQIOIIIETO AGHCTBHS aKTUBHBIX PopM kucaopopa (APK) sB-
astercs cynepokcupaucmytasa (COA). COA xaraausupyer
AHCMYTAIHIO CYIIEPOKCUAA KHCAOPOAQ B KHCAOPOA U IIEPOK-
cup BoAOpPOAa, TopmosuT nponecc ITOA, sammmas cocyan-
CTBIN 9HAOTEAMI U CHIDKas areporeHHoe AerictBre AQK (9,
10]. Eme opHMM 3HaYMMBIM YYaCTHHKOM IOAAEPKAHUSA MH-
TOXOHAPHAABHOTO 0AAAHCA KACTKH IPU HIIEMHHU SIBASIETCS
cyxuunataernpporenasa (CAT), oTHocsmascsa k 6eakoBo-
My KOMIIAEKCY BHYTpeHHel MeMOpaHbl MUTOXOHAPUIL 1 y4a-
creytomas B uukae Kpe6ca u apixareasnoit neru (AL]) mepe-
HOCa aAeKTpoHOB [11].

W3ydeHrne OKHMCAUTEABHO-BOCCTAHOBUTEABHOTO IIOTEH-
nuasa (OBII) AefKOLMTOB KPOBH y NIALJUEHTOB C PA3AMYHBI-
mu popmamu OKC npu Haanyun u B orcyrcrsue CA 2-ro Tu-
IIa MOXeT OBITh PACCMOTPEHO B Ka4eCTBe IIePCIEKTUBHOTO
II0AXOAQ K BBIIBAEHHIO IIPOTHOCTUYECKH HalOOAee 3HAUYMMBIX
MapKepOB MOBPEXAEHHUS KACTOK IIPH HIIEMHH AASI ITOCACAY-
IOIero IOCTPOeHMsS NPOTHO3HbIX Mopeaert TeueHus OKC
U pa3paboTKy ONTUMHU3UPOBAHHbIX Mep MPOPHUAAKTHKH.

Ieanp

Omnenka cocrosaus OBII aetixonuros xposu mpu OKC
B 3aBUCHMOCTH OT HaAm4us u oTcyTcTBust CA 2-ro Tuma.

MarepnaA 1 MeTOABI

B uccaepoBanme 6piam BrkatodeHbl 100 MY>XYMH U JKEH-
IIVH B Bo3pacTe OT 35 A0 65 AeT, HAXOAUBLINXCS HA A€9eHUU
B IICO KI'BY3 BAaAMBOCTOKCKOM KAMHMYECKON OOABHU-
bl N2 1. OCHOBHBIMU KPUTEPHAMH BKAIOYEHHS B HCCAEAOBA-
Hye ObIAY BIIepBble ycTaHoBAeHHbIN ArarHo3 OKC 6e3 moas-

34

ema cermenta ST (OKC6nST) u/uAu ¢ TOABEMOM CerMeH-
1a ST (OKCnST) ¢ Haaunumewm Briepsble ycraHoBAeHHOTO CA,
2-rO THIIA AAUTEABHOCTBIO TEUEHHUSI MeHee S AeT HAU Oe3 He-
ro. Kpurepusamu MCKAIOUEHHS CAY>KHAM YCTaHOBACHHBIN AM-
arno3 CA 2-ro tuma 6oaee S aer, CA 1-ro Tuma, Haamdue
B aHamHe3e paHee neperecenHoro OKC, ocrporo Hapyme-
HUSI MO3rOBOTO KpOBOOOpaIeH s, A0Oble BMeIIaTeAbCTBA
Ha KOPOHAPHBIX APTEPHUSX B IPOIIAOM, AOKyMEHTHPOBaHHAs
xpoHHYecKast 6oae3Hb mouek IV cTrapuu u 60aee, mopaxkeHue
neprudpepuuecKUX apTepHil, OHKOAOTHYECKHe 3a00AeBaHMs
Pa3AMYHOI AABHOCTH U TSDKeAbIe 3a00AeBaHUSI [IeYeHH.

I'pynmy xonTpoas coctaBuau 30 3A0POBBIX AMII, COIIO-
CTaBUMBIX C OCHOBHOM TpPYIIOR OOCAGAOBAHHBIX IIO aH-
TPOIIOMETPHYECKHM IOKasaTeAsM. Bce ydacTHukmM mccae-
AOBaHUS IOAIIHCAAH HHPOPMHPOBAHHOE COTAACHe, paspe-
IIalolee HCIOAb30BAaHHE AHOHUMHO COOPAHHBIX AJHHBIX.
HccaepoBaHre OAOOPEHO pelleHHeM 3THIeCKOr0 KOMUTETa
®I'BOY BO «TTMY» Munsapasa Poccuu (mporoxoa Ne 17
or 15 mapra 2021 r1.).

Bcem marmeHTaM OBIAM BBITOAHEHBI OOIEKAMHUYECKHE
HCCACAOBaHUS, UcIoAb3yemble B amarHocTuke OKC, Brato-
4asi WHBA3MBHYI0 KOpoHaporpaduio. AAs OGuOXMMUYECKO-
IO MCCAEAOBAHMS 0OPA3Iibl BeHO3HOM KPOBU OpaAr HATOIIAK
C HCIIOAB30BAaHHEM CTAHAAPTHBIX AAOOPATOPHBIX METOAOB.
IToxaszaTeAr AUIIMAHOTO COCTaBa KPOBHU OIIPEACASIAM Ha aHa-
ausatope Mindray BC-120, ucroassys Habopsr «Mindray>.
KoHreHTpanuo o01mero xoaecrepuHa (OXC) u TPUTAHUIIe-
puaos (TT) usmepsiau GpoTOMETPUIECKUMH PepPMEHTHBIMH
MeTOAAMH, XOAECTePUHA AHIIOTIPOTEHAOB BBICOKOH IMAOTHO-
CTH, XOAECTEpHHA AMIIONPOTEHAOB HU3KOil maoTHOCTH (XC
AHII) - IIPSIMBIMU METOAAMM; TAIOKO3bI — FAIOKO300KCHAA3-
HBIM METOAOM; araHuHaMuHOTpaHcPepasst (AAAT) u acmap-
TaramusoTpancdepasst (ACAT) — KUHETHYECKMMH METOAR-
MH, KpeaTHHHUHA ¥ MOYEBHHBI — KOAOPHMETPHYECKHM CIIO-
coboM, TPONMOHMH I — MeTOAOM XeMUAIOMHHECLeHTHOTO
MMMYHOAQHAAN3a HA MUKPOYACTHIIAX.

AASl OIleHKM aKTHBHOCTH MHUTOXOHAPUAABHBIX pepMeH-
TOB KAGTOK M copepkaHHs MAA mcmoab3oBaan ob6pas-
IIbI KPOBH, B3sThIe HATOIAK B 1-e CyTKH OT MOMEHTa IIO-
CTYIACHHSA B CTAIJHOHApP C IIOMOIIbIO BAKYYMHBIX CHCTEM
KyOHTaABHOTO AOCTyIma B IIPOOHPKH, COAep)Kaliue Cy-
XOH aKTHUBATOp OOpa3soBaHMs CryCTKa M ITUAEHAMAMH-
HYKCYCHYIO KHCAOTY. /\eHKOIIUTBI BBIACASAU ITyTeM II€H-
Tpudyruposanus B Tedenne 30 muH npu 1800 06/mMun
¢ 0oT60poM 06Pa3OBABIIETOCS CAOSI KAETOK, dPUTPOLIUTHI
YAQASIAM AMBHMPYIOIUM pacTBOopoM. [loayueHHble KaeTKH
ABXXABI OTMBIBAAH pacTBOpoM BepceHa, meHTpudpyrupys
npu 1800 06/MuH, U AOBOAMAYM KOHIIEHTPALIMIO KAETOK
A0 2x10° xa/MA, IIOCAE Yero AM3HPOBAAHU ITyTEM 3aMOpa-
xuBanusa npu —-20°C. BeipeaeHne ¢epMeHTOB, y4acTBy-
fomux B obecrmedenun OBII AefiKOLUTOB, OCyLmeCTBASAU
¢ momompbio neHTpudyruposanus npu 15000g B TeueHue
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1S MHH, IIOAy4eHHBIN OCAAOK PeCyCIIeH3HPOBAAU B XOAOA-
HoM 6ydepe Hepes.

Yposers MAA B ChIBOPOTKE KPOBH OIIPEAEASAU HA OCHO-
Be PeAKIMH C THOOAPOUTYPOBOI KUCAOTOM, IPHUMEHSIST KOM-
Mepueckuit Habop Lipid Peroxidation Assay Kit. O6pasyro-
IMIACS NPOAYKT PEaKI[MH ONPEACASIAN KOAOPUMETPHYECKU
(aauHa Boanbt 532 HM). COA ompeaeAsiAu B AM3aTe AeHKOLH-
TOB, CITOAB3Ys1 KOMMepuecKuii Habop Superoxide dismutase
Assay Kit, c orjeHKo#1 cllocOOHOCTH pepMeHTa ITepepaboTaTh
CYTIEPOKCHA, TIOAYYEHHbIH B PEaKIUH IMIIOKCAHTHHA C KCaH-
THHOKCHAA30#. BoccTaHOBAeHHBIE COAM TeTpasoAMs IIpe-
00pa3oBBIBAAKCH B GOPMA3aH, COAepIKAHIEe KOTOPOTO OIpe-
AEASIAM KOAOPUMETPHYECKH IpU AAMHE BOAHBI 600 HM. Ak-
tuBHOCTh CAI' B AM3aTe KAETOK BBISBASAM C IIPMMEHEeHHeM
KoMMepyeckoro Habopa Succinate Dehydrogenase Assay Kit
U OIIeHHMBAAM IO CIIOCOOHOCTH (pepMeHTa MpeBpaIaTh CyK-
IIMHAT B $yMapart, B pe3yAbTaTe Yero COAU TeTPa3OAMs BOC-
CTaHABAMBAAKUCH B $OPMa3aH, KOAMYECTBO KOTOPOTO AHAAH-
3UPOBAAU KOAOPUMETPUYECKH IIpU AAMHE BOAHBI 440 am. I'P
BBUSIBASIAH, MCIIOAB3Ysl KoMMepueckuil Habop Glutathione
Reductase Assay Kit, mpu xoropom I'P BoccranaBamBa-
€T OKHCAEHHBII TAYTaTHOH, pearupyromuit ¢ 5,5-AuTHoOuC-
2-HUTPOOEH30MHO KUCAOTOM C 0Opa3OBaHUEM COEANHEHHS

JKEATOTO I[BeTa, aKTUBHOCTb KOTOPOTO M3MEPSIAU IIPH AAMHE
BOAHBI 405 HM.

CraTucTuyeckyio 06pabOTKy AAQHHBIX OCYIIECTBASAU
¢ momompio mporpammsl StatTech v. 2.7.1. KareropuasbHsie
AQHHBIE OIUCHIBAAU C TIPUMEHEeHHeM A0COAIOTHBIX 3HAUEHHI
U TIPOIIEHTHBIX AOAEH, KOAMYEeCTBEeHHbIEe NIOKA3aTeAU — C IO-
Mompio Mepranbl (Me) U HIDKHEro M BepXHEro KBapTHUAEH
[Q1; Q3]. CpaBHeHue ABYX IPYILI IO KOAMYECTBEHHOMY I10-
Ka3aTeAIO BBIIOAHSAM ¢ moMombio kpuTepus U Manna—Yur-
Hu. HanpasaeHre u TeCHOTY KOPpPeASIIIH MEXAY ABYMS KO-
AVYECTBEHHbIMM IOKAa3aTEASIMH OIIEHMBAAM C ITOMOIIBIO
Koo durmenTa panrosoit koppeasuuu Crmpmena (p). Kpu-
THYeCKOe 3HayeHHe YPOBHS CTATHCTUYECKM 3HAYMMBIX pa3-
Anynii (p) npusuMasu pasabmM 0,0S.

PesyabTarni

PesyAbTarsl OOIIEKAHHHYECKHX M AAOOPATOPHBIX HCCAE-
aosanuit y nanpeHToB ¢ OKC 1 rpynis! KOHTpOAS IpeACTaB-
AeHBI B TabA. 1.

Kak caeayeT M3 IpeACTaBAGHHBIX AQHHBIX, MaI[HeHTHI
¢ OKC u Anna rpynmsl KOHTPOAS He HMEAU AOCTOBEPHBIX
pasAMumil o Bospacry, uncay xenmud u UMT (p>0,05).
IIpm aHaAW3e IOAy4eHHBIX pPE3yABTATOB Y IIAIIHEHTOB

Ta6anuna 1. Pe3yAbTaTs! 06IIEKAMHIYECKUX 1 AAGOPATOPHBIX METOAOB HccAepaoBanus manueHToB ¢ OKC 1 KOHTPOABHO IpyTIIbI

O6mas rpynna manuenTos ¢ OKC

II K =30
oKasarear onrpous (n=30) Bce manuenTsl (n1=100) ¢ CA 2-ro Tuma (n=49)  6e3 CA 2-ro Tuna (n=51)
Bospacr, roast 58 [43;62] 61[53; 64] 63 [56; 64] 58[51;63]
’ ’ b P,<0,001 2
55,1 13,7
0 ) y

JKenmuust, % S0 31,8 p,<0,001 p,<0,001
HMT, kr/m? 24 [23;27] 25[23;27] 25[23; 32] 24 [23;26]

i 130 [120; 140] 130 [125; 140] 135 [116; 144]
CAA, MmprT. cT. 115 [110; 124] p,<0,001 p,<0,001 £,<0,001

) 75 [70; 85] ) 78 [70; 85]
AAA, MMpT. CT. 70 [65; 75] £,20,019 75 [70; 80] £,20,032
YCC, ya/muH 66 [60; 74] 68 [64; 72] 69 [62;76] 66 [62; 70]

; 75[70,0;79,75] 84[70,0; 97,0] 79,5 [70,5; 93,75]
KpeaTuHus, MKMOAB/ A 82 [71,02; 96,0] p,=0,006 p,=0,032 p,=0,032

) 6,50 [5,40; 8,30] 7,40 [5,95;9,0] 6,15 [4,90;7,15]
MoueBuHa, MMOADB/ A 2,85[2,52;3,55] £,<0,001 p,<0,001; p,=0,018 p,<0,001

) 6,10 [5,50; 7,70] 8,1 [5,8;10,8] 5,8 [5,30;6,57]
T’Arox03a KpOBH, MMOAB / A 5,35 [4,53; 5,78] p,<0,001 p,<0,001; p,<0,001 p,=0,008
AAAT, ep/a 30[27;33] 27[18;39] 28[18;41] 27 [18;39]

. 27 [20; 38] 28 [20; 38] _
AcAT, ep/a 20[19;23] £,<0,001 210,001 27 [20; 36] p,<0,001

) 5,20 [4,30; 5,47] 6,10 [4,78;7,22] 5,62 [4,71; 6,58]
OXC, MMOAB/ A 3,47 [2,31; 4,30] £1<0,001 £,<0,001 £.20,006

) 2,75 [2,40; 3,0] _ B 3,42 [2,56; 4,18]
XC AHII, mMoab/A 3,47 [2,31; 4,30] p,<0,001 3,5 [2,14; 4,45] p,=0,038 pi=0,038

) 1,38 [1,10; 1,90] 1,59 [1,16; 1,94] 1,29 [1,09; 1,77]
TT, avoan/a 0,95 [0,88; 1,08] P,<0,001 P,<0,001 P»<0,001
Tponowus I, ur/ma - 2,30 [0,01; 7,60] 2,8[0,01;10,10] 1,9 [0,01; 6,2]

VIMT - uHAEKC MACCHI TeAd; P; — IPY CPABHEHHH [TOKA3aTeAel IPYIIIB KOHTPOAS i 06meit rpymms! manuenTos ¢ OKC; p, — npu cpaBHeHuH mo-
KaszaTeAe rpyIIbl KOHTpoAs i rpymsl naruenTos ¢ OKC u CA 2-ro Tuna; p; — Ipy CpaBHEHUH [I0Ka3aTeAeH IPYIIIbI KOHTPOAS H IPYIIIbI HAIlK-
entoB ¢ OKC 6e3 CA 2-ro Tuma, p, — mpu cpaBHeHUH nokasareaeit rpymisl manueHToB ¢ OKC u CA 2-ro Tuna u rpynmns! manuenTos ¢ OKC 6e3

CA 2-ro Tuma.
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Ta6anna 2. [ToxazaTeAn aKTHBHOCTU (pEePMEHTOB ACHKOLUTOB KPOBH

u copepxanust MAA y nanuentos ¢ OKC 1 B KOHTPOABHOI rpyIiie

ITokasatean KonTtpoas (n=30) 061(?3111327)““3 HC (n=36) UMnST (n=37) HUM6uST (n=27)
_ 1,2[1,0;1,3] 1,2[1,07; 1,4] 1,13 [0,99; 1,3] 1,13 [0,99; 1,3]
CAL cvonn /ia S0 85y 1L p,<0,001 p,<0,001 P,<0,001 P.<0,001
) 2,78[2,3;2,9] ) 2,73 [2,09;2,8] 2,75[2,4;2,9]
I'P, MKMOADB / MA 3,60[2,8;3,9] p,=0,003 2,86 [2,7; 3,2] £,=0,004 p,=0,020

COA, MKMOAB/ MA 56,21 [21,7; 75,8] 24,36 [15,4; 58,3]

24,3[17,9; 58,3] 20,5 [15,4; 58,3] 33,02 [16,9; 58,3]

MAA, MKMOAB/ MA 278,1[155,1; 502,6]  261,5[253,3; 310,5]

217,0[165,3; 719,8]  278,6[150,7;393,8] 312 [161,9; 474,8]

P, — IIPY CPaBHEHHH ITOKA3aTeAel IPYIIIbI KOHTPOAS 1 o6medt rpymmsl manuertos ¢ OKC; p, — mpu cpaBHeHMH OKa3aTeAEH IPYIIIBI KOHTPOAS
u rpynmsl manjuenTos ¢ HC; p, — mpu cpaBHeHMH oKa3aTeAel TPYIIIbI KOHTPOAS U IpyIinbl marueHTos ¢ UMnST; p, — npu cpaBHeHMH IOKa3aTe-

A€ TPYIIIIbI KOHTPOAS U TPYIIIbI HanueHToB ¢ IM6nST.

¢ OKC ycraHoBaeHo, uro auna ¢ CA 2-ro Tuma 6b1Au cTap-
e (p<0,001), ¢ 60abImMM rcAOM keHIuH (55,1% npoTus
13,7%; p<0,001).

Y Bcex manuenToB ¢ OKC mo cpaBHeHHMIO ¢ KOHTpPOAEM
YCTaHOBAEHBI AOCTOBEPHO 6oaee Bricokue yposau CAA, Ko-
TOpbIe He BBIXOAMAHM 32 IIPEAEAbl PeKOMEHAOBAHHbIX 3HaYe-
HUI B OOABIIMHCTBE CAydaeB. Y 35 IalHieHTOB IPH TOCIH-
TaAm3anuy Habaroparoch mosbimenre CAA B Amamasone
aprepuasbHoil runeprensun (A) 1-if cremenu ¢ HOpMa-
Ausanuest ypoBHs A/\ B IepHOA MpebObIBAHKS B CTAIJHOHA-
pe. Kpome Toro, B 06meit rpymme narrertos ¢ OKC u B moa-
rpymme 6e3 CA 0 CpaBHEHHIO C KOHTPOAEM OOHAPY>KeHBI
6oaee Bbicokre ypoBHH AAA, KOTOpBIe ObIAK <90 MM PT. CT.
BO BCex cAyyasX. IIpu aaabHeiineM pacCMOTpEeHHHM YCTa-
HOBA€H 0OAee BBICOKHMIT yPOBEHb MOYEBUHBI M KPEATUHHHA
B psaae curyanui y nanuenTos ¢ OKC B cpaBenun c rpymn-
IOM KOHTPOASl B AUAIla30HE PEKOMEHAOBAHHbBIX 3HAYEHUI.
CopeprxaHre TAIOKO3bI, ONpPEAGACHHOe IPH TOCIHTAAM3a-
MM B CTAIJMOHAP HE3aBUCHMO OT IpHeMa ITHINH, ObIAO TaK-
e Boime mpu OKC no cpaBHeHMIO € KOHTPOAEM, HO HAXOAH-
AOCH B AUATIA30HE PeKOMEHAOBAHHBIX 3HAYEHHI Y TTAIJHeHTOB
6e3 CA 2-ro. Y marurentos ¢ CA 2-ro THIIa ypOBEeHb FAIOKO3BI
OBIA OKHAQEMO CTATHCTUYECKH 3HaUMMO Bbiie. KoHileHTpa-
st AcAT B rpymme ¢ OKC 65142 Bbliie, 4eM B IpyIiie KOH-
TPOAS, HE3aBUCUMO OT HaAM4HA B OTCyTcTBUSA CA 2-rO THIIa,
M TAKOKe He BBIXOAMAQ 32 IIPEACABI PeKOMEHAOBAHHBIX 3Haye-
auii. Yposau nokasareaert OXC, XC AHITu TT y Bcex maru-
enToB ¢ OKC 6b1AM 05XHA2EMO BbIIIIE, YeM B IPYIIIIe KOHTPO-
ASl, ITO CAEAYeT CBSI3aTh C HECTAOMABHOCTBIO TeUeHHs aTepo-
CKAepo3a.

B saBucumocru or xamamMueckoit popmer OKC Bce ma-
IIMEHTbI OBIAU PA3A€ACHBI Ha 3 TIOATPYIIIIbL: C HECTAOMABHOL
crenokapaueit (HC), ¢ naapkToM MHOKapAa 6e3 moabema
cermenta ST (MM6nST) 1 ¢ HHPAPKTOM MHOKApAR C TIOAB-
emoM cermenTa ST (MMnST). CoraacHO mpeACTaBACHHBIM
B TabA.2 pe3yAbTaTaM YCTAHOBAEHO CTaTHCTHYECKH 3HAUH-
Moe cHmkenne copepxanust CAI' mo cpaBHeHHMIO ¢ KOHTpPO-
AeM Kak B o6meit rpymme manuentos ¢ OKC, Tak u Bo Bcex
tpex nmoarpymnmax. Cumwkenne CAI' ykaspiBaeT Ha 3MeHeHHUe
OKHCAMTEABHOTO MeTabOAM3Ma KAETOK IIPU MIIEMHH BCACA-
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cTBUe U30BITOYHOM HoTpebHOCTH B akruBH3anuu AL mepe-
HOCa 9AeKTPOHOB.

Kpome Toro, B obmeit rpymme manuentos ¢ OKC,
npu MIM6nST u MIMnST ycTaHOBAEHO AOCTOBEPHOE CHH-
sxenue [P mo cpaHeHmio ¢ rpymmoit konTpoast (p=0,003;
p=0,004 u p=0,020). OueBuUAHO, 3TO O6YCAOBAEHO HaKoO-
naeHueM B AelikormTax Kposu AQOK B pesyabraTe moBpexaa-
IOIeTO AEHCTBUS OKHUCACHHOTO TAYTaTHOHA KaK OCHOBHOTIO
cyberpara aast akTuBHOCTH I'P. B TO >ke Bpemsi B OTCyTCTBUE
HeKposa MuOKapaa y marenTos ¢ HC akrusHOCTD I'P He oT-
AWYAAACh OT IPyIIbl KOHTPOAS. COrAacHO ITOAYYEHHBIM pe-
3yabraraM, coaepxanne MAA u aktuBHOCTs COA Kak B KOH-
TPOAe€, TaK U 1pu pazandHbix BapuanTax OKC He pasanyasuce.

Mexay noarpynmamu manuerTos ¢ OKC B 3aBucumo-
cTu oT Haawgus u orcyrcTBust CA 2-ro Tuma mpu aHaAu3e
axtuBHOCTH CAIL I'P, COA 1 MAA pasauyus He yCTaHOB-
AeHbL. VICXOASL M3 TIOAYYEHHBIX AQHHBIX HaM IIPEACTaBHAOCDH
MHTEPECHBIM OIIEHUTb HAAMYME B3aMMOCBS3eH MEeXAy IIO-

Pucynoxk 1.I'padux perpeccuioHHOMN PyHKIIUY,
XapaKTePH3YIOIUil 3aBUCHMOCTD COAEPYKAHHU
Tpl B ur/ma (ocb oppuHaT) or copepxanus ['P
B MKMOAb/MA (0cb abenucc) y manuentos ¢ UM
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I'P - rayTaruonpeaykrasa.
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§ OPUI'MHAABHBIE CTATbU

Pucynox 2. I'padux perpeccnoHHoH GpyHKIINH,
XapaKTepHU3YIOLIUI 3aBUCMOCTDb COAePYKaAHMS
Tpl 8 ur/ma (ock opauHar) ot copepxanus CAT
B MKkMOAb/MA (ocb abenucc) y maruenTos ¢ OKC
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CAT

CAT — cyxnmHaTAeTHAPOTeHa3a.

Kazareasmu akTuBHOCTH I'P u copepxanueM TpomonuHa I
(TpI) (puc.1). YcranoBaeHa obpaTHast AOCTOBEpHAs CBSI3b
Mexay nosbimeHreM yposHs Tpl m cmmwxenuem I'P. Tak,
pu nosbinteHnn copepxanus Tpl Ha 2,8 Hr/MA mporHosu-
pyercst cHwkeHue I'P B AeiikonuTax KpoBU Ha 1 MKMOAB/MA
(p=0,4; p<0,001). COOTBETCTBEHHO, BO3MOXXHO HCIIOAbB30-
BaHME CHIDKeHMs aKTUBHOCTH I'P B kauecTBe AOmMOAHMTeAD-
HOTO MapKepa HeKpo3a MHOKapAa Ipu AudPepeHInaAbHOI
anargoctrke HC u FIM.

Mp! Takke IMPOAHAAMSHPOBAAU HAaAMYHE B3aMMOCBsA3ei
mexay akruBHOCThI0 CAT 1 copepxxanuem Tpl (puc.2). Co-
TAACHO TIOAYYEHHBIM AQHHBIM, IIPU MOBbIIeHUH ypoBHs Tpl
Ha 0,4 Hr/ma mporuosupyercs cuiwkenre CAI' B Aeitkornu-
Tax KpoBH Ha 1 MkMoab/Ma (p=0,45; p<0,001). Micioabsosa-
HHe mokasareAeil cHibkeHus: akTuBHOCTH CAIL He m03BOASI-
eT audppepernuponars pazanusslie popmsr OKC, HO MoxkeT
OBITH IPHMEHEHO B KayecTBe 00Iero MapKepa HeCTaOUABHO-
cru tevenus UBC.

Mexay yposHeM Tpl u moxazareassmu MAA u COA cratu-
CTHYeCKHU 3HAIMMBIX B3aUMOCBsi3ell He o6HapyxeHo (p=0,046;
p>0,0S u p=0,166; p>0,05). Co0O0TBETCTBEHHO, MOKA3aTEAN
auchyrknuu OBIT AefikorMTOB IIpU TKAaHEBOM HIIEMUH AUQ-
¢epennuposanHo conpsbkeHsl ¢ passutueM OKC. B mep-
BYIO OYepeAb M3MEHSIeTCsl aKTHBHOCTb OCHOBHBIX pepMEHTOB
ALl MHTOXOHApPHUH, YYaCTBYIOIIMX B IIPOLIECCE OKMCAMTEAb-
Horo ¢ocpopuarpoBanus. Tak, pepMeHT Kaacca OKCHAOpe-
aykraz I'P xaraamsupyer HAA®-3aBucmmoe BoccTaHOBAE-
HHe OKHMCAEHHOTO TAYTaTHOHA, 3AINMINAET KACTKY OT TOKCHY-
HBIX CBOOOAHBIX PaAMKaAoB u onpepeaser OBIT nuTonaasmbr.
Aeticrue I'P BkAIOYEHO B MeXaHM3MBI 3aIUTBI OpPTaHH3MA

ISSN 0022-9040. Kapauoaorus. 2023;63(S). DOI: 10.18087/cardio.2023.5.n2389

Pucynoxk 3. I'paduk perpeccuonsoit $yHKIMY,
XapaKTepU3YIOLIUI 3aBUCHMOCTD YPOBHS F'AIOKO3bI
KpoBH B MMOAB/A (0cb opauHar) ot coaepanust CAT
B MKkMOoAb / MA (0cb abcnucc) y manuentos ¢ OKC
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CAT

CAT — cykimHaTAeruApOreHasa.

ot npopykroB ADK, a umMeHHO, IIepeKICH BOAOPOAA U OpTaHH-
yeckux nepekuceil. Kak okasasocp, IMEHHO CHIDKeHHe ee ak-
TUBHOCTH SIBASIETCSI 6OAee CIIelMPUIHBIM MapKepoM HeKpo-
3a. B o xe Bpems camxenne akrusHOCTH CAT' caepyer pac-
CMATpHBATh B KAYeCTBe MOKA3aTeAs MIIEMHUH, He3aBUCUMOTO
ot popmpr OKC. AktuBrocTs COA 1 copepxanne MAA B 1-e
cyrkr OKC y manueHTOB He MMeeT pa3sAMdMIl C KOHTPOAEM,
YTO MOKET YKAa3bIBaTh, C OAHON CTOPOHbI, HA GAAAHC MEXAY
OC u AO3, a ¢ Apyroii, AUKTyeT HeOOXOAUMOCTD UX HCCAEAO-
BaHUS B MHbIe BpeMeHHbIe HHTEPBAABI TeUeHHUs 3a00AeBaHNS,
BO3MOXKHO, B 60Aee panHue cpoku BozHukHoBeHmss OKC.

IlpuHuMas BO BHMMAaHHe aKTHBHOE YYacTHe TAIOKO3bI
B OHOreHe3e MHTOXOHADHI, Mbl IPOCAGAMAM HAAMYHE B3a-
HMOCBSI3€H MEXAY COACPXKAHHEM TAIOKO3BI U COCTOSIHHUEM
OBII AefikOUTOB. YCTAaHOBACHBI CTATUCTUYECKH 3HAUMMBbIE
o6paTHbIe B3aMMOCBSI3H MeXAy akTuBHOCThIO CAT' 1 ypos-
HeM TAI0KO3bI B Kposu (puc. 3).

Hcxoas U3 TOAYYEHHBIX Pe3YAbTATOB, IIPY CHIDKEHHH CO-
Aepxarnst CAI' Ha 1 MKMOAB/MA IIPOTHO3HpYeTCsl He00Xo-
AMMOCTb B IIOBBINIEHHH YPOBHS TAIOKO3bI Ha 0,2 MMOAB/A
(p=0,4; p<0,001). Takum 06pasom, AAS AAEKBATHOTO QYHK-
nuonupoBanus ALl MUTOXOHApHE, KOHTPOAMPYEMOM aK-
tuBHOCTBI0O CAT' B ycaosumsx mmemun, npu OKC Tpebyer-
CsI MOBBIIIEHHOE COAEPIKAaHIeE TAIOKO3BI, YTO OTPaXKaeT Hapy-
LIeHHe IIPOLIECCOB IPe0OPA3OBAHUS JHEPTHU H MOXKET OBITH
HCIIOAB30BAHO B AAAbHEHIEM AAS ITPOTHO3UPOBAHMS HCXOAA
3aboaeBanus. Ilpoune usydeHHbIe BHYTPHKAETOUHBIE dep-
MEHTbI He IIPOAEMOHCTPUPOBAAU CTATUCTUYECKH 3HAYUMBIX
B3aMMOCBSI3el C YpOBHeM ratokossr: I'P (p=0,221 ; p>0,05),
COA (p=0,192; p>0,05), MAA (p=0,197; p>0,05).

37



§ OPUT'MHAABHBIE CTATbU

O6cyxaeHue

Konnemnus o snaurimom Bkaape OC B matorenes OKC,
u VIM B yacTHOCTH, 6b1A2 CGOPMYAHPOBAHA B KOHIJE IIOCAEA-
HEro AecATHAeTHs mpomaoro Beka [12-15]. Mmerorcs uc-
CAEAOBAHHS, B KOTOPHIX AOKA3aHO, YTO IIPOrpeCcCHpOBaHHE
aTepoCKAepO3a HAIPSMYIO 3aBHCHT OT yBEAMYeHHs 06paso-
Banmsa ADK [16-19]. Usbbirok ADK B ycAoBHAX HimemMun
KAETOK U TKaHeH C IocAeAyIomell perep$ysueil U peoKCHre-
HallMell MOXeT ObITh CBA3aH C HU3KOM aHTMOKCUAQHTHOM ak-
THUBHOCTBIO KAeTOK. Ham mpepcTaBHAOCH MHTEepecHBIM oOIie-
HUTb KOHIleHTpanuio ¢pepmenToB ALl MuToxoHApPHUIL AetiKO-
IIUTOB KPOBH Y ITAlMeHTOB B repsbie cyTku passutus OKC,
a TakoKe IMPOCAEAUTD 3aBUCUMOCTb AO3 OT HAAMYUS UAH OT-
cyrcreua CA 2-ro THIQA, YPOBHS MapKepOB IOBPEXACHIS
MHOKApAQ H COAEPXKaHHMS TAIOKO3bI KpoBU. IloAydenHble paH-
HbIe YACTMYHO COTAACYIOTCS C Pe3YAbTaTAMM APYTHX HCCAe-
AOBaTeAel, B KOTOPBIX ITOKAa3aHA TeCHAs CBS3b MEXAY aKTH-
Banuei BbIpaborku npoaykros ITOA B oTBer Ha pas3BuTHE
OKC u camxennem AO3 opranusma [20-22].

Cpean u3yYeHHBIX ITOKa3aTeAell (pepMeHTOB, Y4acTBYIO-
mux B peryasdnuu OBII AefiKonMTOB, BaKHYIO POAb HI'PaeT
onpeaeserne aktuBHOCTH CAI BcaepCTBhe 3HauMTEABHO-
TO PA3AMYHMS MEXAY 3HAUCHUSMHU ee aKTUBHOCTH Y 3A0POBBIX
AobpoBoabiieB u marnueHToB ¢ OKC. YcranoBaeHo mou-
i 9-kpaTHOe cHmkeHre aktuBHOCTH CAI' mo cpasrenuio
¢ koHTpoAeM y Beex mareHToB ¢ OKC, kak B o6mieit rpym-
ne, Tak U rpu Beex ero dopmax (HC, UM6nST u UMnST).
YuuThIBas TECHYI0 OOPATHYIO B3aUMOCBS3b MEXAY YPOBHEM
Tpl u akruBHOCTBIO CAI, IpeanioaaraeTcs pAaabHefiIIee U3y-
gerne CAI aas mporrosuposanus ucxopos OKC.

Y marnenToB ¢ IM yposens akrusrocTu I'P 6514 3HAUN-
TeAbHO HIDKe, 4eM Y 3AOPOBHIX Aloaeil. B To ke Bpems 3Ha-
yenus I'P npu HC u B koHTpOAE He pasanmdasucs. CooTBeT-
crBeHHO, akTHBHOCTb ['P yxe B 1-e cyTku passutus OKC
MOXXHO PacCMaTpPHBATb KaK KPUTEPUH AMATHOCTHUKH HEKpO-
3a MUOKapAa. PasHura mexay axruBHOCTBIO MAA 1 COA
y 3a0posbix aunl 1 manuenToB ¢ OKC ne npocaexena. Mme-
€TCsl pSIA UCCAEAOBAHHI, B KOTOPBIX YKA3aHO Ha IOBbIIEHHE
ypoBHsI MAA u cHwxenune aktusHocT COA y marnueHToB
C AOKYMeHTHpPOBaHHbIM VIM B mepBble Yachl FOCIIUTAAU3A-
LMY B CPaBHEHHU C IPYNIION KOHTPOAS U CONPSDKEHHOCTD
UX M3MEHEHHUH C PSAOM IIOKa3aTeAel, BXOASIIMX B IIKAAY
GRACE (rsuxectp 3a60AaeBanus, GakT KypeHUs U BO3PACT
crapme 45 aer) [20]. Bo3MOXHO, OTCYTCTBHE pasAM4mil
o ypoBHsM MAA u COA cBsizaHO ¢ 3a60poM KpOBH B Tede-
HHe 1-X CyTOK IOCIMTAAM3AIMU U BBIIOAHEHHEM HEOTAOX-
HbBIX Ae4eOHBIX MEpPONPHATHI HA AOTOCIIUTAABHOM M PaH-
HeM FOCIUTAABHOM dTamax. Tak, B uccaepoBanuu N. Uppal
u coasr. [21] onpepesena cBsasb B usmenenun MAA u I'P
npu OKC ¢ ucrmoap3oBaHHeM Ha AOTOCIHMTAABHOM ITaIle
AIeTHACAAMITHAOBOM KHCAOTbI, AHTATOHKHCTOB PELeNTOPOB
P2Y12 u sHOKCamapuHa.
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HsBecTHO, uTO B OTBeT Ha pasBurue umemuu npu OKC
AASL DHEPIeTHYecKOro obecrieyeHHs: KACTKH TpebyeTcs Io-
BBIIIEHHOE COAepXKaHMe TAI0KO3bl. (COraacHO HamMM AQH-
HBIM, (epMEHTOM, HaHOOAee TYBCTBHTEABHBIM K COCTOSIHUIO
BHYTPHKAETOYHOTO JHEPreTHYeCcKOro IHkAa, ssasercs CAL
B 10 xe Bpems aktuBHOCTD I'P 1 COA 1 copepxxanne MAA
He MMeIOT B3aUMOCBS3U C YPOBHEM TIAIOKO3BL B mccaeposa-
uun M. Deepa u coasr. [22] B rpymte nanuentos ¢ UM u CA
2-ro Trma akTuBHOCTh COA u I'P 6p14a HIDKE, yeM y aun ¢ UM
6e3 CA 2-ro tuma. IIpu aTom y manmenTos ¢ CA, 2-ro Tuma Ha-
GAIOAAAOCD, B OTAMYHME OT HAIIMX Pe3YABTATOB, OOAee BBICOKOE
copepxkanne Tpl. BosMoxHO, ycTaHOBAGHHbIE PAa3AMYHS CBS3a-
HbI IMEHHO C 9THM (aKTOM, TaK KaK, COTAACHO HAIIMM AAHHBIM,
CYIIeCTBYeT 3aBHCHMOCTb MeXAY copepkanueM I'P uyposrem
Tpl. CooTBercTBeHHO, HanpspKkeHHOCTh cucTembl AO3, Map-
KepoM KoTopoii siBasiercst I'P, 3aBucHT oT ypoBHeit MapkepoB
Hekpo3a MHOKappa. CAepyeT OTMETHTb YCTaHOBAEHHYIO Ha-
MU CBSI3b MeXAY cHiDKeHHeM akTuBHOCTH CAT' 1 mospimenu-
€M YpOBHsI TAIOK03bL. OueBHAHO, HEOOXOAUMBI HOA€e YIyBCTBU-
TeAbHble MapKepbl AUCQYHKITMM MHUTOXOHADUI Y Ial[HeHTOB
¢ OKC u CA,. B npeaBapuTeAbHO IIOAy4eHHBIX U PaHee He OITy-
OAMKOBAHHBIX HAMH AAHHBIX BBISIBACHBI PE3KHe PASAUUHS MH-
TOXOHAPHAABHOTO IOTEHI[HAAA ACHKOIIUTOB KPOBH Y TIAIIeH-
t0B ¢ OKC ¢ CA 2-ro Trma u y marmeHTtos 6e3 CA,.

3akAroueHue

IlpoanaamsupoBaB cocTosiHHEe (EPMEHTOB, Y4aCTBYIO-
mux B peryasnyuu OBII AelfikoLIUTOB KpOBH, MOXKHO BBIAE-
AUTD 2 OCHOBHBIX {epMeHTa, MMEIOIIUX CBS3b C Pa3BUTHU-
em OKC. Bre saBucumoctu ot xamamdeckoit popmer OKC
Hanboaee 3HaumMO cHipkaercsi aktuBHOCTh CATIL MsBect-
HO, uTo CAI' Urpaer BeAyIIyIo poAb B peryAsIIMU BHY TPUKAE-
tounoro OBII, yuacTByeT B mpeobpa3soBaHHM BHYTPHKAe-
TOYHOM SHEPTUH U SBASETCS AABHBIM PEryASTOPOM COCTO-
stanst AL u nuxaa Kpeb6ca. CreneHb CHIDKeHUS aKTUBHOCTH
I'P B AefikonuTax KpOBH KaK OCHOBHOIO ¢epMeHTa 3aIu-
TbI KAeTKH OT [IOA 1 AOK B ycAoBIAX HIeMHUn MHOKapAa
Menbire, yeM CATL Ho uMeeT TecHyI0 cBsA3b ¢ ypoBHeM Tpl.
CooTBeTcTBeHHO, ompepeAeHUe akTUBHOCTH I'P MoxkeT cay-
JKHUTh AOTIOAHMTEABHBIM KPUTEPHEM AMArHOCTHUKH HEKPO3a
MHOKAPAA KaK BCAEACTBUE OOHApy)KeHMs yKa3aHHOH CBSI3H,
TaK M B Pe3yAbTaTe ee 3HAYMMOI'O CHIDKEHUS IIPU AOKYMEHTH-
pOBaHHOM MHpapKTe.

Taxum o6paszoM, onpepeaerne axkrusHocTd CAI u I'P
B AeHKOIIUTAX KPOBH B nepsbie cyTku passuris OKC mox-
HO PacCMaTPUBAaTh B Ka4eCTBe MepCIeKTHBHbIX IIOKa3aTeAei
oleHKH AUCOYHKIMM BHyTpHKAeToyHOoro OBII aefikoru-
T0B KpoBH. AKTHBHOCTD COA — OCHOBHOrO $pepMeHTa MH-
TOXOHADHI, HPEISTCTBYIOWEro AMCMYTAaIluH CBOOOAHBIX
dopm kucropopa u Topmossimero mporeccsl ITOA u 6ea-
KOB, He IMeeT 3HaunMbIX pasananii mpu OKC o cpaBHeHnio
¢ koHTpoAeM. KpoMe Toro, He ycTaHOBA€HA pa3HHUIIA B COAEP-
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sxaHuu MAA y 3p0poBbix aur U nmanpeHToB ¢ OKC, uTo Mox-
HO OOBSCHHTb BpPEMEHHBIM HHTEPBAAOM 3a60pa KpOBH
(1-e cyTkH, a He Yachl) U MPOBEACHHEM HA AOTOCITUTAABHOM
U paHHeM TOCIUTAABHOM ITaIlaX TepalleBTHYeCKUX BMeIIa-
TeAbCTB. COTAACHO IOAYYEHHBIM AQHHBIM, OTCYTCTBYIOT Pa3-
Amdus B cocrosHum mokasareaeir OBII aerixormros xpo-
Bu y mangueHToB ¢ OKC, umeBumx CA 2-ro Tura, u 6e3 Hero.
Yka3aHHbI GaKT CBHAETEABCTBYET 00 YHHBEpPCAABHOCTH OT-
Bera Ha passurie OKC ¢pepMeHTOB AeHIKOIIUTOB KPOBH, y4a-
CTBYIOIIUX B peryasnuu BHyTpukaeroynoro OBII. Ommpa-
SICb Ha AAQHHBIE AMTEpPaTyphl U MMeEOIHecs] IPeABAPUTEAD-
Hble Pe3yAbTaThl COOCTBEHHbIX UCCACAOBAHHUIL, YTBEPKAAEM,

9TO AASL yCTAHOBAGHUS THIIOTeTUYECKH CYIeCTBYIONEro pas-
AMYYS B OTBeTe Ha COCYAUCTYIO KaTacTpo¢y NpHU HaAMYHU
CA TpebyeTcs msydeHue IIOKa3aTeAeil, HEIOCPEACTBEHHO
CBA3AHHBIX C MEXaHU3MAMH PEryASITMU SHePTeTUIeCKOro mo-
TeHI]MaAd MUTOXOHAPHIL.

Asmopul 3as64510m 06 omcymcmeuu
UCOYHUKA PUHAHCUPOBAHUS.

ABmOpbl 3aaeaa0m o6 omcymcmeuu KOHSﬁAuKma UHmepecos.

Crarpsanmocrynuaa 10.12.22
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POSSIBLE PREDICTORS OF STROKE
IN PATIENTS WITH ATRIAL MICROFIBRILLATION

Very short-lasting episodes of AF-like activity (micro-AF) may be precursors of undiagnosed silent
episodes of atrial fibrillation. In this study, we examined the relationship between increased left atrial

A total of 100 consecutive patients with micro-AF enrolled in this study. The histories, cranial
magnetic resonance, and computed tomography images of these patients were scanned from the
hospital database. The patients were divided into two groups according to whether or not they had
a stroke. LASI was calculated as a fraction of the left atrial maximum volume to the left atrial volume
of the sphere in a 4-chamber view. Atrial electromechanical delay (AEMD) intervals were calculated
from the atrial wall and atrioventricular valve annulus levels by using tissue Doppler imaging (TDI).

A history of stroke was present in 25 (25%) patients diagnosed with micro-AF (Group 1). 7S patients
did not have stroke (Group 2). There was a significant difference between the two groups in terms
of left atrial lateral wall electromechanical delay (LA lateral AEMD) times, left atrial volume index
(LAVI), and left atrial sphericity index (LASI). Findings: LAVI, 40.9+3.72 vs. 29.9+3.84, p<0.001;
LASI, 0.84£0.07 vs. 0.66£0.07, p<0.001; LA lateral AEMD, 77.2£4.85 vs. 66.5£3.66, p<0.001.

Stroke precautions should be taken in patients with micro-AF. New predictive indexes should be given
importance. Changes in LASI, LAVI and LA lateral AEMD values may be a predictor of stroke in

Cihan Aydm. Possible predictors of stroke in patients with atrial microfibrillation. Kardiologiia.
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Material and Methods
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Introduction

Atrial fibrillation (AF) is the most common type
of irregular heart rhythm without P waves and lasting
a minimum of 30 sec. AF is associated with increased rates
of stroke, death, thromboembolic events, heart failure,
hospitalizations, impaired quality of life, reduced exercise
capacity, and left ventricular (LV) dysfunction [1]. There
are many causes of AF, including aging, hypertension, heart
valve diseases, congenital heart defects, heart failure, chronic
obstructive pulmonary disease, coronary artery disease,
obesity, and thyroid hormone disorders.

Left atrial (LA) volume is usually assessed by measuring
the LA volume with 2-dimensional transthoracic echocardio-
graphy (TTE), since determining LA volume using magnetic
resonance imaging (MRI) and cardiac computed tomography
(CCT) is time-consuming and limited due to kidney and
radiation damage. Two-dimensional, linear measurements of LA
do not accurately measure LA volumes because LA enlargement
usually does not occur uniformly in all directions. Therefore,
the LA sphericity index (LASI) has been found to reflect LA
remodeling correctly and to accurately measure the spherical
shape of the LA. Previous studies have suggested that a more
spherical LA increases the risk of AF recurrence [2, 3].

40

Very short-lasting episodes of AF-like activity (micro- AF)
may be precursors of undiagnosed silent, episodes of atrial
fibrillation. In previous studies, sudden onset of irregular
tachycardia with >S consecutive supraventricular episodes
and the total absence of pulses and P-waves and lasting less
than 30 sec has been described as micro-AF [4]. We still
have limited information about the risk of shorter episodes
of atrial fibrillation-like activity. It has been reported
that supraventricular ectopic beats and supraventricular
tachycardias may be associated with an increased risk of
AF and stroke over time [S, 6]. Currently, there are no
recommendations on how micro-AF patients should be
managed or whether to use oral anticoagulants.

In this study, we examined the relationship between
increased sphericity index and stroke in patients with micro-
AF. In patients with whom we can show this relationship, we
may start oral anticoagulants early to prevent stroke.

Material and methods
Study population

Patients over 18 yrs of age, without heart failure or heart
valve disease, and who were diagnosed with micro-AF
by 24-hour rhythm Holter monitoring were included in
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this study. The clinical data of the patients were obtained
retrospectively by examining the hospital’s database. All
blood samples from patients diagnosed with micro-AF
were taken after 12 hrs of fasting. Holter monitor records
of patients who complained of palpitations were scanned.
A total of 100 patients with micro-AF detected in 24-hour
Holter recordings between June 2021 and October 202 1were
randomly included in the study.

Patients diagnosed with paroxysmal AF in Holter
monitoring, using new oral anticoagulants or warfarin, with
structural valve disease, heart failure, thyroid hormone
disorder, or significant coronary artery disease were not
included in the study. We calculated the CHA,DS,-VASc
CHA,DS,-VASc
calculated as: Congestive heart failure or left ventricular

score for each patient. score was
ejection fraction < 40%: 1 point, Age 65-7S years: 1 point,
Hypertension: 1 point, DM: 1 point, Female sex: 1 point,
Vascular disease (defined as prior myocardial infarction,
carotid artery disease, peripheral artery disease including
intermittent claudication, and previous surgical or percuta-
neous intervention for abdominal aorta or vessels of upper
or lower extremities): 1 point, History of stroke or transient
ischemic attack: 2 points, Age >75 years: 2 points. The study
was conducted according to the principles outlined in the
Declaration of Helsinki and was approved by the local ethics
committee.

Transthrocacic Echocardiography

All transthoracic echocardiography was performed
with Vivid S (GE Healthcare, Wauwatosa, WI, USA) and
with a M4S Matrix array adult cardiac (3.5MHz) probe
in the lateral decubitus position. LA maximum volume
(LAV) was calculated using the area-length technique.
During endocardial tracing, the pulmonary veins and atrial
appendage were not included in the measurement. The LV
ejection fraction was calculated using the Teicholz formula
applied from the parasternal long-axis view. The long axis
ofthe LA was considered as the measurement from the mitral
valve atrial face to the posterior wall level. LA maximum
volume was calculated as follows:

LA maximum volume = (0.848 X LA area*amber x

LA area?"ber) /(minimum LA length/2).
LA spherical volume was calculated as in the formula:
47/, X(Maximum LA length/2)?,
LASI was calculated as the ratio of these two values:
LASI = (LA maximum volume)/
(LA volume of sphere),

(Figure 1, Figure 2) [7, 8]. In the apical 4-chamber view,
pulse wave Doppler (PWD) with 3 mm sample volume
was placed at the mitral leaflet tips, then the peak E and
A waves were measured. Tissue Doppler imaging (TDI)
was performed at the septal and lateral mitral, tricuspid
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Figure 2. Measurements of LAVI and LASI

L= Maximum LA length

LA maximum volume,, =

0.848x LA area*™x LA area®h
(Minimum LA length)/2

LA volume of sphere =

4 (M’aximum LA lsng:h)3
3 2

LA sphericity index =

LA maximum volume,

LA volume of sphere

Figure 1. Left atrium area and volume measurement
in 4 and 2 chambers view by bi-dimensional
transthoracic echocardiography

A 4C: apical four chamber views;
A 2C: apical two chamber views; L: length.

Figure 3. A. Left atrium lateral atrial electromechanical delay
(AEMD) duration. B. Right atrium lateral AEMD duration

k I " .. | "k

valve annulus, and atrial walls in apical 4-chamber view.
The time interval from the onset of the electrogram (ECG)
P wave to the beginning of late diastolic wave (Am) was
measured for atrial electromechanical delay (AEMD) from
the atrial wall and valve annulus levels (Figure 3). The TE
was defined as the time interval between the beginning
of the ECG R wave to the beginning of the PWD E
wave. The TEm was defined as the time interval between
the beginning of the ECG R wave to the beginning of the
TDI Em wave. The difference between these two times
was calculated and named TEm-E.

Electromechanical time interval measurements

The time interval from the onset of the ECG P wave to
the beginning of the late diastolic TDI wave (Am wave) was
identified as AEMD (Figure 3A, 3B) [9].
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Table 1. Characteristics of the patients

Characteristics All patients (n=100) s trokz?:igtss)‘.”g?oup 1 s tmIl’;tl(::;;n)-tg::ltlp 5 p value
Age (yrs) 62.4£10.26 64.1£9.80 61.5+10.41 0.126*
Height (cm) 165.5+8.88 165.3£9.90 165.4%8.50 0.985*
Weight (kg) 80.7+13.87 80.4+13.12 81.4+14.14 0.516
Male 39 (39) 11 (44) 28 (37.3) 0.554"
Female 61 (61) 14 (56) 47 (62.7) 0.554*
Smoking 39 (39) 8(32) 31(41.3) 0.407*
Diabetes 50 (50) 7 (28) 43 (57.3) 0.011%
Hypertension 56 (56) 17 (68) 39 (52) 0.163*
Coronary artery disease 21 (21) 3(12) 18 (24) 0.202*
Chronic heart failure 8(8) 1(4) 7(9.3) 0.729*
CHA,DS,-VASc Score 2.95+1.59 4.28+1.45 2.34+1.32 <0.001*
Laboratory Data
BUN (mg/dl) 24.4+10.81 23.2+8.42 21.6£9.80 0.546"
Creatinine (mg/dl) 0.8+0.12 0.82+0.15 0.78+0.19 0.206"
Total cholesterol (mg/dl) 225 (33-446) 222 (117-260) 221 (133-446) 0.063*
Triglyceride (mg/dl) (min-max) 95.10 (31-339) 124.33 (71-322) 129.82 (31-274) 0.745*
HDL-C (mg/dl) 63 (31-166) 62 (31-82) 64 (33-66) 0.586*
LDL-C (mg/dl) 152.7+57.88 152.8+34.44 155.3+58.12 0.645"
Neutrophil (x10%/pl) 5.1(1.6-10.9) 5.3(1.6-6.9) 5.5(1.99-10.6) 0.874*
Lymphocyte (x103/yl) 3.59£1.39 3.77+0.49 3.2£1.36 0.6471
WBC (x103/pl) min-max) 11.60 (2.47-17.1) 11.40 (2.47-10.6) 12.21 (4.25-17.1) 0.746*
Platelet (x10%/pl) 269.68+80.50 272.32449.65 273+85.77 0.645"
Hemoglobin (g/dl) 13.28 (10.6-17.1) 13.38 (10.9-17.1) 13.27 (10.6-17.2) 0.949*
NT-proBNP (pg/ml) 129.60 (22.8-3463) 178.22 (22.8-1565) 124.42 (31.3-2134) 0.228*
Glucose (mg/dl) 111 (76-226) 104.54 (76-226) 114 (81-226) 0.481*
AST (IU/1) 16 (6-34) 18.52 (11-33) 16 (6-34) 0.946*
ALT (1U/1) 17.62 (6-41) 20.25 (13-31) 16 (6-41) 0.026*
Na (mEq/1) 140 (123-143) 139.51 (134-143) 140 (134-143) 0.383*
K (mEq/1) 4.41(2.9-5.1) 4.62 (3.53-5.1) 4.45(2.94-5.1) 0.347*
TSH (mIU/1) 1.57 (0.02-5.3) 1.13 (0.46-3.9) 1.27 (0.02-5.3) 0.428*
T, (ng/dl) 1.24 (0.02-5.3) 1.24 (0.92-1.8) 1.23 (0.02-4.1) 0.883*
Medications
ACEI 20 (20) 4(16) 16 (21.3) 0.729%
ARB 33(33) 11 (44) 22 (29.3) 0.177*
B-Blocker 47 (47) 7 (28) 40 (53.3) 0.028*
Ca-channel blocker 31(31) 2(8) 29 (38.7) 0.004*
Diuretic 35(35) 10 (40) 25(33.3) 0.545*
Acetyl salicylic acid 8(8) 2(8) 6(22.2) 0.252*
Clopidogrel 10 (10) 5(5) 5(6.6) 0.756*
Oral antidiabetic 37 (37) 7(28) 30 (40) 0.282*
Insulin 22 (22) 6(24) 16 (21.3) 0.780*
Statin 22 (22) 4(16) 18 (24) 0.403*

* Chi-square test. * Mann Whitney U test. * Student’s t-test.
ACE-], angiotensin-converting enzyme inhibitors; ARB, angiotensin receptor blocker; HDL-C, high density lipoprotein-cholesterol;

LDL-C, low-density lipoprotein cholesterol; WBC, white blood cell count; BUN, blood urea nitrogen; AST, aspartate aminotransferase;
ALT, alanine aminotransferase; TSH, thyroid stimulating hormone; T4, thyroxine; proBNP, N-terminal fragment of the

B-type natriuretic peptide precursor, CHA,DS,-VASc score [C,congestive heart failure;H, hypertension; A,age>75 years (doubled);

D,diabetes; S, stroke (doubled) -V, vascular disease; 65-74 years of age, and sex category (female)].
Data are meantstandard deviation, median (minimum-maximum) or value (percentage).

AEMD intervals were defined as follows: lateral mitral interatrial septum (LA medial AEMD), and lateral right
annulus (mitral lateral AEMD), medial mitral annulus atrium (RA) wall (RA lateral AEMD).
(mitral medial AEMD), lateral tricuspid annulus (tricuspid The differences between the following time intervals,

lateral AEMD), lateral LA wall (LA lateral AEMD), respectively, were expressed as inter-atrial electromechanical
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Table 2. Comparison of atrial electromechanical values

Table 3. Comparison of echocardiographic data

Patients Patients Patients Patients
Ventricular annular with stroke without 1 . with stroke without stroke
measurements (n=25). stroke (n=75). pvalue Variable (n=25). (n=75). p value
Group 1 Group 2 Group 1 Group 2
Xgﬁg?ﬁ:‘; 80.2+5.05 67.3+3.96  <0.001* LVEF (%) 60.3+4.91 59.5+4.66 0.456"
Mitral medial LAVI (ml/m?) 40.9+3.72 29.9+3.84  <0.001'
AEMD (ms) 75.8£5.38 63.7+4.54  <0.001* LASI 0.84+0.07 0.660.07 <0.001*
Tricuspid lateral " LV end-diastolic .
AEMD (ms) 72£5.69 59.7+4.88 <0.001 diameter [mm] 48.7+3.93 47.7£3.20 0.207
Atrial wall measurements: LV end-systolic 3142.95 304271 0257+
LAlateral AEMD (ms) ~ 77.2+4.85 66.5+3.66  <0.001* diameter [mm] - o ’

LA medial AEMD (ms) 74£5.10 62.1+4.46 <0.001* LA diameter [mm] 41+3.05 35+2.10 <0.001*
RAlateral AEMD (ms) ~ 70.55.12 59+4.38  <0.001*  Septum/Posterior  13.5+0.40 / 13.8£070/ oo
- 1 thickn, 12.7+0.30 12.4+0.20 ’

Inter-AEMD 82(4-161) 62(3.4-13.6) 0.407' wall thickness[mn]
min-max) {ms) Mitral 0.64£0.16 0.78+0.06 0.001*
Intra-AEMDLEFT (ms)  4.46+2.04 3.56+1.78 0.039* E velocity [m/s] R e <0
Intra-AEMDRIGHT (ms) 3.8+2.62 3.97£1.92 0.740* Mitral TP 0.6140.07 -
* Mann-Whitney U test. * Student’s t test. Avelocity [m/s] R DA ’
AEMD, atrial electromechanical delay; LA, left atrium; Mitral lateral
RA, right atrium. Data are mean+standard Em velocity [cm/s] 0.10+0.03 0.1£0.02 0.138¢
deviation or median (minimum-maximum). Mitral lateral
Arlr:rjelzzftr; ] 0082001 0.08+0.01 0.846"
delay (inter-AEMD); mitral lateral AEMD - tricuspid lateral Xﬂ:rallme'dlaE ] R 0.06+0.01 S
AEMD, or LA lateral AEMD — RA lateral AEMD. Left intra- velocity |m/s
electromechanical delay (intra-AEMD LEFT) was defined g[/igil‘;ﬁéal 6.5142.50 7.1042.03 0.181
as the difference between mitral lateral AEMD - mitral Tricusid latera]
. . t
medial AEMD or LA lateral AEMD-LA medial AEMD.  p “0P% Sr® 0 012003 0.1240.03  0.990'
Right intra-electromechanical delay (intra-AEMDRIGHT) .
ricuspid lateral 0.12:0.02 0.12:0.02 0.581"
was defined as the difference between mitral medial AEMD - Am velocity [m/s] g et :
tricuspid lateral AEMD or LA medial AEMD - RA lateral i
AEM]I)) frft‘gfallag_ﬁn(ms) 48.50£5.11  4630£550  0.083'
;Tg:jﬁ‘gfgg?ils) 49.10+6.6 47.50£5.60  0.086'
Statistical Analysis
All data included were analyzed with the SPSS 22.0 statis- ]S“:; Eetleor:ilty [m/s] 0.13+0.23 0.14+0.24 0.893"
tics package (SPSS Inc, Chicago, Ill, USA). Continuous
i i Do LA lateral + + "
variables with normal distributions are reported as meanst g velocity [m/s] 0.09+0.01 0.08+0.01 0.609
standard deviations; non-normally distributed, continuous | A Jateral
. . .. . . 0.08+0.03 0.08%£0.02 0.632*
variables are presented as medians (minimum-maximum).  Am velocity [m/s]
Categorical v’arlables are reported as values (percentages). éAdeie}l ) 010720.01 0.0740.01 0486t
The student’s t-test was used to compare normally m velocity [m/s]
distributed data, and the Mann-Whitney U test was used for IF:Q ‘:’:“igic";}c (/] 0.06+0.01 0.06+0.01 0.5611
non-normally distributed data. Categorical variables were LA med ly
compared using the Chi-square test or Fisher’s exact test as AmI:eelolcity [m/s] 0.05+0.01 0.05+0.02 0.928¢
appropriate. Univariate and multivariate logistic regression ~ ~p 0 o 120,02 o 122000 0506
analyses were used to determine significant predictors of  Smvelocity [m/s] e e ‘
stroke in patients with micro-AF. The relationship between
patte : ) P ) RA lateral 0.14+0.02 0.14+0.02 0.898"
AEMD durations, left atrial volume index, and left atrial =~ Emvelocity [m/s]
sphericity index was calculated using Pearson’s correlation ifnlatelral't (m/s] 0.10+0.03 0.10+0.03 0.478"
analysis. The sensitivity and specificity of the left atrial velocttylm/s
e . . . . . 'Student’s t-test (mean # standard deviation).
spher1c1ty index to PredlCt étroke np :?.tlents with n.nc.ro AEMD, atrial electromechanical delay; LA, left atrium;
AF were analyzed by receiver operating characteristics R, right atrium; LAVI left atrial volume index;
(ROC) analysis. Values of p less than 0.0S were considered ~ LASI left atrial sphericity index.
sig nificant. Data are meantstandard deviation.
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Table 4. Correlation analysis between the left atrial
sphericity index and atrial electromechanical delay
variables and left atrial volume index variables

Left atrial
Variable Durations sphericity index
or volume
r P
Mitral lateral AEMD (ms)  70.49+7.02 0.46 <0.001
Mitral medial AEMD (ms) 66.71%7.04  0.43 <0.001
E‘;i‘jfigMD (ms) 62.72£7.30  0.41 <0.001
Inter-AEMD (ms) 7.7742.62 0.09 0.367
Intra-AEMDLEFT (ms) 3.78+1.80 0.09 0.363
Intra-AEMDRIGHT (ms) ~ 3.93+2.14 0.03 0.738
LA lateral AEMD (ms) 69.13+6.08 0.47 <0.001
LA medial AEMD (ms) 65+6.88 0.4 <0.001
RA lateral AEMD (ms) 63+7.20 0.57 <0.001
LAVI (ml/m?) 32624607 035 <0.001

AEMD, atrial electromechanical delay; LA, left atrium;
RA, right atrium; LAVI, left atrial volume index;

LAS]I, left atrial sphericity index.

Data are meantstandard deviation.

Figure 4. ROC analysis performed
to assess the predictive power of the AEMD durations
and LASI for stroke in patients with micro-AF
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Table 5. Univariate and multivariate logistic regression analysis of predictors of stroke

Univariate analysis

Multivariate analysis

Varfable 0dds ratio (95% CI) p value 0dds ratio (95% CI) p value

Age 1.04 (0.989-1.096) 0.126 = =

CHA2DS2-VASc Score 2.29 (1.558-3.373) <0.001 2.05(0.802-5.284) 0.133
LAVI (ml/m?) 3.05 (1.672-5.591) <0.001 2.20(1.113-4.353) 0.023
LASI 1.29 (1.01-7.12) <0.001 7.45 (2.78-19.97) 0.027
LA diameter [mm)] 2.15 (1.587-2.930) <0.001 2.07(0.997-4.314) 0.051
LA lateral Am velocity[m/s] 0.02 (0.004-11.39) 0.628 - -

LA lateral AEMD duration(ms) 1.84 (1.408-2.430) <0.001 2.12(1.173-3.857) 0.013

AEMD, atrial electromechanical delay; LA, left atrium; RA, right atrium; LAVI, left atrial volume index;
LASI, left atrial sphericity index; CHA2DS2-VASc score; C; congestive heart failure; H, hypertension;
A2, age>7S yrs; D, diabetes mellitus; S2, stroke; V, vascular disease; A, Age 65-74 yrs; Sc, sex category.

Table 6. ROC analysis performed to assess the predictive power of the AEMD durations and LASI for stroke in patients with micro-AF

95% CI
Variable AUC p value
Lower boundary Upper boundary
LASI 0.95 <0.001 0.91 0.99
LAVI (ml/m2) 0.98 <0.001 0.96 1.00
LA diameter(mm) 0.94 <0.001 0.89 0.99
LA lateral AEMD (ms) 0.97 <0.001 0.95 1.00

AEMD, electromechanical delay; LA, left atrium; RA, right atrium; LAVI, left atrial volume index;
LASI, left atrial sphericity index; AUC, area under the curve; CI, confidence interval.

Results

This retrospective study enrolled 100 consecutive micro-
AF patients. In Table 1, baseline characteristics of the pa-
tients are summarized. The study group of 100 people was
divided into Group 1 with stroke and Group 2 without
stroke, according to the patients” history and the presence
of infarct on cranial magnetic resonance imaging or cranial
computed tomography. The CHA,DS,-VASc Score was
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significantly higher in Group 1 than in Group 2 (4.28+1.45
vs. 2.34+1.32; p<0.001).

In Group 2, the number of the diabetic patients, and
the use of Ca-channel blockers and B-blocker drugs were
higher than in Group 1 (28% vs. 57.3%; p=0.011), (8% vs.
38.7%; p=0.004), (28% vs.53.3%; p=0.028, respectively.
The other parameters were similar between the groups

(Table 1).
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The times measured from both ventricular annular levels
and atrial walls in Group 1 were longer (p<0.001). While
the duration of Intra-AEMDLEFT was longer in Group 1
(4.46£2.04 vs. 3.56t1.78; p=0.039), Inter-AEMD and
Intra-AEMDRIGHT times were similar in both groups
(Table 2). LAVI (p<0.001), and LASI (p<0.001), and
LA diameter (p<0.001) were significantly higher in Group 1.
While mitral E velocities (p<0.001) were lower in Group 1,
mitral A velocities (p<0.001) were higher. All other group
echocardiographic measurements were similar. (Table 3).
In the bivariate correlation analysis, significant, positive
correlations were present between LASI and the following
variables: Mitral lateral AEMD, Mitral medial AEMD,
Tricuspid lateral AEMD, LA lateral AEMD, RA lateral
AEMD, and LAVI (Table 4).

In the multivariate logistic regression analysis, LASI
(odds ratio 7.450, p=0.027), LAVI (odds ratio 2.202,
p=0.023), LA lateral AEMD duration (odds ratio 2.126,
p=0.013) were significant predictors of stroke in micro-AF
(Table S).

A ROC analysis was performed to evaluate the predictive
power of LASI and durations of AEMD for stroke in
patients with micro-AF (Table 6, Figure 4). The area under
the ROC curve was calculated for each parameter: LASI
(0.95, p<0.001), LAVI (0.98, p<0.001), LA diameter
(0.94, p<0.001), LA lateral AEMD (0.97, p<0.001). All
these parameters were associated with stroke in patients
with micro-AF (Figure 4). In the univariate analysis,
CHA,DS,-VASc Score, LAVI, LASI, and LA diameter were
significant predictors of stroke in patients with micro-AF.

Discussion

In this study, we aimed to investigate LA sphericity
and atrial electromechanical delay time as stroke markers
in patients with micro-AF. Previous studies related to LA
sphericity have mainly focused only on AF patients. As far
as we know, neither AEMD nor LASI have not been studied
before in a patient group with micro-AF.

In a cohort study of 106 consecutive patients who under-
went ablation for AF, LA sphericity index was found to be
an independent risk factor for arrhythmia recurrence [2].
In previous studies, AF prevalence was reported to be more
than four times higher in the micro-AF group compared to
3% in the control group [10]. Patients with a more spherical
LA also more frequently had a history of a thromboembolic
event [11]. In the current study, we investigated patients
who had a stroke and were diagnosed with micro-AF.

LA pressure overload due to various reasons causes
changes in LA shape. The easiest adaptation to increasing
left atrial pressure may be the spherical shape of the atrium
to achieve an optimal volume / surface ratio. In this way, wall
stress of the LA reduces LA volume, so the sphericity index
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more accurately represents LA dimensions than LA linear
measurements because the LA expands at different amounts
in the three-dimensional plane. New methods, such as
MRI and CCT, are highly successful in assess asymmetric
changes in LA. However, exposure to radiation and its time-
consuming nature reduces the usability of these processes.
In this study, we used TTE, which we routinely use to
calculate LASI.

We observed that a higher LASI, which means a more
spherical LA, increases the risk of stroke. Binici et al. found
that by the end of 6.3 yrs, in healthy patients with 30 or
more supraventricular ectopic beats, the prevalence of AF
increased 300% and the risk of stroke and death increased
by 60% compared to the control group [5]. In a different
study, it was found that 13% of patients with micro-AF were
in AF after an average of 33 mos [7]. Therefore, close follow-
up of patients with micro-AF and high LASI in terms of
stroke is important. The importance of LASI in predicting
AF recurrence in patients with a mild to moderate increase
in LAVI has been demonstrated in previous studies [12].
Similarly, we found that LAVI and LASI values were higher
in the stroke group with micro-AF in our study.

Before LA remodeling, electrical abnormality is first
observed in the atrium. Electrical remodeling begins early in
the process of atrial fibrillation, while structural remodeling
is a late histopathological manifestation. The duration of
AEMD is closely related to the histopathological changes in
the atrium [13]. Atrial fibrosis, myocyte atrophy, and diffuse
fibrotic foci in normal atrial tissue lead to non-homogeneous
transmission of impulses in atriums. As shown in previous
studies, the delay in this conduction is in the lateral walls
of the LA and left ventricle, which is further away from the
sinus node. In our study, LA lateral AEMD duration, LASI,
and LAVI were found to be significant predictors of stroke
in patients with micro-AF in multivariate logistic regression
analysis. In support of the current findings, Park et al. found
both left atrial volumes and AEMD durations to be longer in
patients with AF recurrence [13].

When AF occurs, a gradual enlargement and remodeling
is seen in the LA geometric dimensions, which causes
worse LA remodeling. Increased LA pressure expands
the atrium along the atrial orthogonal axis, causing
the shape of the atrium to change from oval to spherical [14].
In the study of Armin Osmanagic et al., when LASI value was
taken as 0.9 as the cut-off value in predicting AF recurrence,
the specificity was 79.3% and the sensitivity was 51.8% [14].
In parallel with that study, LASI was significantly higher in
stroke patients with micro AF in our study (0.84+0.07 vs.
0.66+0.07, p<0.001).

It is important to provide rhythm control in the early
period to prevent LA geometric remodeling. Therefore,
there is a need for indicators such as AEMD, LAVI, and
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LASI that can help early diagnosis in AF, which is a cause of
high morbidity and mortality. In a different study in which
radiofrequency catheter ablation was applied to patients
with AF, it was determined that the calculation of LASI
together with LAVI would be a better indicator than left
atrium diameter in predicting AF recurrence [7].

In the current study, we found that LAVI and LASI could
predict the incidence of stroke in patients with micro-AF
rather than a recurrence of AF. Stroke precautions should
be taken in patients with micro-AF. New predictive indexes
should be given importance. Oral anticoagulants may be
given to this patient group, perhaps by considering LASI and
LAVI values in the early period.

Study limitations

The study had some limitations. First, it was a single-
center, retrospective study with a small number of patients.
Patients with structural valve disease, heart failure, hormonal
disorders, and significant coronary artery disease were not
included in the study.

Apart from transthoracic echocardiography, cardiac
magnetic resonance and computed tomography methods

could be used in LAVI and LASI calculations in patients
with poor image quality. Longer Holter monitoring could
be performed in patients with micro-AF in 24-hour Holter
recordings. In this way, paroxysmal AF attacks could be
detected in these patients. Large-scale multicenter studies
are needed to confirm the results of this study.

Conclusion

Although the term micro-AF is a new definition, it may
herald an arrhythmia such as AF with high mortality and
morbidity in the long term. Therefore, early diagnosis
and treatment are important. We can predict patients at
risk of stroke with indices that can be easily calculated by
echocardiographic methods. Changes in LASI, LAVI and
LA lateral AEMD values may be a predictor of stroke in
patients with micro AF.
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TRICULAR NODAL REENTRANT TACHYCARDIA

The aim of this study was to determine the average minimum number of slow pathway ablation
procedures required to reach a steady success rate among inexperienced operators.

We analyzed the consecutive AVNRT ablation procedures of three inexperienced operators for the rate
of operational success and complications.

Operators performed a total of 156 AVNRT ablation procedures. There was no statistical significance
between the three operators regarding the rate of success (p=0.69) and complications. There were
significant differences between the operators in terms of procedure time, fluoroscopy time, and
cumulative air kerma. The variability of procedure time and cumulative air kerma, both among three
operators and within each operator, decreased significantly after the 25th case. Each operator was
analyzed individually for the probability of success as related to the cumulative number of ablations.
All trainee operators reached a success rate of 90% at the 27th procedure.

An average of 27 slow pathway ablation procedures should be performed by a beginner operator to
achieve proficiency.

Atrioventricular nodal reentrant tachycardia; catheter ablation; learning curve

Ayhan Kup, Mehmet Celik, Alper Kepez, Serdar Demir, Kamil Gulsen, Mehmet Ozgeyik et al.
Evaluation of the operator learning curve for radiofrequency ablation for atrioventricular nodal
reentrant tachycardia. Kardiologiia. 2023;63(5):47-52. [Russian: Aiixan Ky, Mexmer Yeaux, Aabnep
Kemes, Ceppap Aemup, Kamuap I'yabcen, Mexmer Osrefiuk u Ap. OrjeHka KpyBO#t 00yueHus oIepa-
TOpa PAAMOYACTOTHOM AOASIIMH IIPY aTPUOBEHTPHUKYASPHOH Y3AOBOM PELHIIPOKHOM TaXUKAPAHUH.

Kapauoaorus. 2023;63(5):47-52].
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Introduction

Atrioventricular nodal re-entrant tachycardia (AVNRT)
is one of the most common causes of supraventricular
tachycardia (SVT) [1]. Many patients with AVNRT suffer
from symptoms including palpitations, chest pain, shortness
of breath, and dizziness. Although this tachyarrhythmia
is not considered to be life-threatening, it adversely affects
patients” quality of life. Catheter ablation is recommended
by current guidelines as the first-line treatment in patients
with symptomatic, recurrent AVNRT. Catheter ablation
therapy has been proven to be safe and curative, with a low
risk of complications and a high success rate [2].

In the literature there are operator learning curve data
for various invasive cardiac practices; however, electro-
physiological procedures have not been standardized
according to the learning threshold. We are a high-volume
center providing electrophysiology training. Catheter abla-
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tion of the AVNRT is one of the most frequent procedures
we perform. Ablation procedure is performed by experienced
operators as well as by inexperienced trainees under
the supervision of experienced operators.

This study aimed to determine the average number of
slow pathway ablation procedures performed necessary to
reach a steady success rate among inexperienced operators.

Material and methods
Study Population

AVNRT is defined as tachycardia caused by a re-entrant
circuit in the AV node area. Diagnostic tests aim to show
dual AV node physiology that is the underlying substrate
of this re-entrant circuit [3]. Modification of the slow
pathway is an effective treatment for both typical and
atypical AVNRT. Thus, AVNRT has been established as
the first-line therapy.
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According to international cardiology guidelines,
the definition of the term “experienced operator” is based
on the number of procedures performed and on the success
rate [4]. The experienced operator will have worked at
a center where more than a thousand electrophysiological
procedures were performed per year for at least S yrs. An
inexperienced operator is defined as a cardiologist with less
than 1 yr of experience. Inexperienced operators receive
theoretical lectures from experienced operators on invasive
electrophysiology for 2 hrs daily for 2 wks. After this
theoretical education, the inexperienced operator attends
and observes AVNRT ablation procedures as the second
operator assisting an experienced first operator.

Each trainee operator attended their first 25 AVNRT
procedures as the second operator. Then they began to
perform AVNRT ablation procedures as the first operator
under the supervision of an experienced operator. If
the trainee operator failed to complete the procedure, it
was completed by the experienced operator. We analyzed
the rate of operational successes and complications for
consecutive AVNRT ablation procedures performed by
three consecutive, inexperienced operators in our EP
laboratory. We tried to determine the minimum cumulative
number of AVNRT ablation procedures required for each
inexperienced operator to reach a steady-state rate of success.

Procedure

The procedure was explained to each patient, and
informed consent was obtained. Use of antiarrhythmic
drugs was discontinued >5 days before the procedure. With
local anesthesia, a standard electrophysiological study was
performed from the femoral vein. A coronary sinus (CS)
catheter, a diagnostic right ventricle catheter, and an abla-
tion catheter, which was placed at the high right atrium,
were used during the procedure. The AVNRT diagnosis
was made with meticulous atrial and ventricular pacing
maneuvers following established criteria [S]. Anatomical
slow pathway ablation was performed according to standard
techniques [6]. A conventional 4-mm tip ablation catheter
(Marinr, Medtronic, USA) was withdrawn from the His
site to the posteroseptal portion of the tricuspid annulus
until an atrioventricular signal ratio of < V4 was recorded.
An early far-field atrial signal followed by a late relatively
high-amplitude near-field atrial signal (Jackman potential)
was searched and targeted for ablation as a representative
of the slow pathway area. When multicomponent,
fragmented, and low-amplitude potentials were obtained,
radiofrequency (RF) current, 30 to SO Watt, aiming
temperature of 60°C, was delivered for up to 20 sec until
the nodal rhythm with 1:1 retrograde ventriculoatrial
(VA) conduction was achieved. Once nodal rhythm with
1:1 VA conduction was observed, RF energy delivery was
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continued for 20 to 40 s or until termination of the nodal
thythm. If 1:1 retrograde VA conduction was not seen,
RF delivery was immediately ceased. During the ablation
procedure, meticulous attention was paid to avoid
displacement of the ablation catheter from the targeted
area. The upper limit of ablation level was set as the level
of the roof portion of CS ostium determined from the left
and right 30-degree anterior oblique projections.

After the ablation, tachycardia induction with the use
of isoproterenol infusion was attempted. Endpoints for
procedural success were the demonstration of RF-induced
nodal rhythm with 1:1 VA conduction and non-inducibility
of AVNRT with programmed or burst stimulations during
the isoproterenol infusion. Transient or permanent AV
block and access site-related vascular complications, e.g.,
arteriovenous fistula or hematoma, were accepted as proce-
dural complications [7].

Statistical analysis

The primary goal of this study was to evaluate the time-
dependent procedural success rate. To assess the effect
of time, i.e,, procedure volume, on operator procedural
success, we used a logistic regression model. Numerical
variables are presented as mean and standard deviation
(SD) if normally distributed or as median and interquartile
range (IQR) if not normally distributed. Categorical
variables are presented as numbers and percentages.
We included operators (operator 1, operator2, and
operator3) and numbers of procedures (from 1 up to
53) to the regression model with an interaction term.
The number of procedures was included, using restrictive
cubic spline (3 knots) to capture nonlinearities. ANOVA
test performed for comparison among three operators.
Afterward, we estimated the predicted probability of
procedural success and plotted the predicted probability
of procedural success depending on total procedure time
for the three operators. The odds ratio was used to quantify
the association between procedural success and operators.
All statistical analyses were performed by R-software v.
3.5.1 (R statistical software, Institute for Statistics and
Mathematics, Vienna, Austria).

Results

A total of three volunteer, inexperienced operators were
included in the current study. Operators performed a total
of 156 AVNRT ablation procedures and operational data
from each procedure were recorded prospectively. A total
of 52 cases were conducted by operator 1, 51 by operator 2,
and 53 by operator 3. Procedures performed primarily by an
experienced operator were excluded from the study.

A total of 105 (67.3%) female and 51 (32.7%) male
patients with amedian age 0f47 yrs (39-57IQR) constituted
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Table 1. Baseline clinical characteristics and procedural details

Variables Overall cases (n=156)  Operatorl (n=52) Operator 2 (n=51) Operator 3 (n=53) p value
Age (yrs) 47 (39-57) 49 (41.5-60) 46 (37.3-55.5) 47 (38-55) 0.45
Gender (female) 105(67.3) 41(78.8) 32(62.7) 32(60.4) 0.09
Length (cm) 165 (160-170) 165 (162-172) 165 (160-169) 165 (159-172) 0.76
Weight (kg) 75 (65-86) 75.5 (70-84.8) 76 (64.8-92) 72 (65-80.5) 0.32
HT 38(24.4) 11(21.2) 13(25.5) 14(26.4) 0.80
DM 28(17.9) 11(21.2) 10(19.6) 7(13.2) 0.53
CAD 12(7) 5(9.6) 4(7.8) 3(5.7) 0.75
Procedure Duration (min) 40 (30-47.3) 30 (30-40) 45 (35-51.3) 40 (20-55) 0.003*
Fluoroscopy Duration (min) 13.4(9-22) 10.1(7.1-15.1) 15.4 (10.2-23.9) 15.5 (10.6-25) <0.001%*
Total Air Kerma (mGy) 400 (219-801) 308 (199-517) 644 (278-1055) 409 (225-798) <0.001*
Hematoma 7(4.5) 3(5.8) 1(2) 3(5.7) 0.70
Transient AV block 2(1.3) - 1(2) 1(1.9) 0.77
Recurrence 5(3.2) 2(3.8) 1(2) 2(3.8) 0.99
Predicted Probability of Success - 0.87 (0.81-0.92) 0.90 (0.81-0.95) 0.93 (0.81-0.97) 0.02+
Success of Ablation 136(87.2) 44(84.6) 46(90.2) 46(86.8) 0.69

Data are median (IQR) or n(%). AV, atrioventricular; CAD, coronary artery disease; DM, diabetes mellitus; HT, hypertension.
#p<0.0S, versus operator 1 and operator 2; + p<0.05,versus operator 1 and operator 3.

Figure 1. Procedural duration and scattered
radiation dose for each operator
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the patient population (Table 1). Individual operational
details of the three operators are displayed in Table 1. There
were significant differences between the operators in terms of
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procedure time, fluoroscopy time, and cumulative air kerma

(scattered dose of radiation) (Table 1). The mean procedure

duration of operator 2 was longer than that of operator

1 [30 (30-40) vs 45 (35-51.3), p=0.003]. The variability of
procedure time and cumulative air kerma, both among three

operators and within each operator, decreased significantly

after the 25" case (Figure 1A,1B). The mean fluoroscopy

time of operator 1 was shorter than that of the other two

operators [10.1 (7.1-15.1), 15.4 (10.2-23.9), 15.5 (10.6-
25), respectively, p<0.001]. The cumulative air kerma for

operator 1 was lower compared with the other two operators,
however, only the difference between operator 1 and

operator 2 was significant [308 (199-517), 644 (278-1055),
409 (225-798), respectively, p<0.001].

There was no statistical significance between the three
operators regarding rate of success (operator 1, 84.6%;
operator 2, 90.2%; operator 3, 86.8%; p=0.69) and
complications (hematoma, transient or permanent AV
block) (Table 1). In addition, AVNRT recurrence occurred
in 5 of 156 patients (operator 12 recurrences; operator 2,
1 recurrence; operator 3, 2 recurrences).

Logistic regression analysis was conducted to estimate
the predicted probability of success rate for each operator.
The predicted probability of success rate for operator 1 was:
0.87 (0.81-0.92), operator 2,0.90 (0.81-0.95), and operator
3,0.93 (0.81-0.97). The difference between operator 1 and
operator 3 was significant (p=0.02).

Trainee operators failed in 20 of 156 (12.8%) cases;
19 (95%) of these cases were successfully ablated by
experienced operators (Table 2). There were no significant
differences between successful and failed ablation cases
regarding gender, age, procedure duration, fluoroscopy time,
radiation exposure, frequency of diabetes mellitus (DM),
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Figure 2. The probability of success
according to the number of procedures
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hypertension (HT), or coronary artery disease (CAD)
(Table 2).

Each operator was analyzed individually for the probabi-
lity of success related to the cumulative number of ablations.
Operator 1’s initial probability of success was 72%, 80%
at the 12th case, and 90% at the 34th case. For operator 2,
the initial probability of success was 67%. The cumulative
procedure number that was required to reach a success
rate of 80% was 13; and the cumulative procedure number
that was required to reach a success rate of 90% was 26.
The initial probability of success was 60% for operator 3, and
the required procedure numbers were 13 and 23 to reach
80% and 90% success rates, respectively. All trainee operators
reached a success rate of 90% at the 27th procedure (Table 3).

AVNRT, atrioventricular nodal reentrant tachycardia.
For example, the first operator’s probability of success was
72% on the first AVNRT procedure, while at least 80% after
the 12th and over 90% after the 34th procedure.

Figure 3. Predicted probability of successw
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Table 2. Clinical characteristics and procedural
details according to whether the inexperienced
operator was unsuccessful or successful

Variables Unsuccessful Successful value
(n=20) (n=136) P

Age (yrs) 44 (29.8-52) 48.5 (41-58) 0.12
Female Gender 16 (80) 89 (65.4) 0.30
HT 1(5) 37(27.2) 0.05
DM 3(15) 25 (18.4) 0.99
CAD 1(5.0) 11(8.1) 0.99
Procedure
Duration (min) 30 (24-45) 40 (30-47.5) 0.68
Fluoroscopy
Duration (min) 12 (9.5-22) 14 (9-21.4) 0.62
Total Air
Kerma (mGy) 445 (208-557) 422 (224-835) 0.36

Data are median (IQR) or n (%). CAD, coronary artery disease;
DM, diabetes mellitus; HT, hypertension.

Table 3. Probability of success for each operator

Variables Operator 1 Operator2 ~ Operator 3

Initial Probability

0,
of Success rate, 72k

67% 60%

Increase success rate after consecutive AVNRT procedure

Probability
of Success >80%,
after n procedure

124 13 flggs

Probability
of Success >90%,
after n procedure

34(11 26th 231’(]

The logistic regression model revealed that the operator-
dependent effect on success rate was not significant
(OR 121, 95% CI 0.37-3.99, p=0.755). In addition,
the probability of success increased with the increasing
cumulative number of procedures (OR 1.06, 95% CI 1.02—

Figure 4. Operator success
rate adjusted to the cumulative air kerma
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1.10, p=0.002) (Figure 2). The overall probability of 80%
success rate was achieved at the 17* procedure and 90%
success rate was achieved at the 27% procedure (Figure 3).
There was no significant difference between operators
regarding the success rate that was adjusted according to
the cumulative air kerma for each operator (Figure 4).

Discussion

We have shown that AVNRT ablation procedures
conducted by trainee operators can be performed at a success
rate of 80% by the 17" case and of 90% by the 27" case after
proper theoretical and practical training. We also found
that the success rate was not operator dependent, however,
procedure volume was crucial for an adequate success rate.

The procedure duration and fluoroscopy time of operator
1 were shorter compared to the other two operators but
with a slightly lower success rate. This observation might
be related to the fact that operator 1 was eager to engage
experienced operators in his cases.

Basic electrophysiology training and experience carry
eminent importance in cardiology practice. However,
electrophysiological training fellowship programs are not
available in some countries, as in Turkey. Thus, operators
are trained in educational centers with the capability
of performing invasive electrophysiological studies.
Standardization of the training and experience for invasive
electrophysiology is important for an optimal procedural
outcome. However, it might be difficult to provide
standardization in the absence of fellowship programs.

Previous studies have shown that operator experience
might influence the outcomes of invasive procedures such
as percutaneous coronary intervention [8, 9]. Data obtained
from those studies had led to recommendations related to
the minimum procedure number that had to be performed
by operators to indicate clinicians’ proficiency. Recently,
this has been addressed in the myocardial revascularization
guidelines [10]. Similar recommendations exist for
cardiac imaging and echocardiography [11]. Since the
impact of operator experience is a well-recognized entity,
new studies are being designed to determine objective
standards for each procedure. However, the importance
of operator experience has not been evaluated for invasive
electrophysiological procedures. Therefore, we investigate
the effect of the learning curve on the outcome of AVNRT

ablation procedure and on reaching a cumulative procedure

number associated with an adequate rate of success and
complications.

The present study has several limitations. Firstly, this was
a single-center study with a relatively small number of cases
and only three trainee operators. Secondly, although all cases
were similar, some operators may have reached the targeted
learning level later due to anatomical differences. However,
an acceptable success after a certain number of cases suggests
that the new operators had achieved sufficient experience
despite anatomical differences or relative difficulty in some
cases. Thirdly, the present study did not include patients
with initial 1st degree AV block, congenital heart defects,
or patients under the age of 18 yrs, ie., patients with an
increased risk of developing complications of catheter
ablation, primarily iatrogenic AV block of high degrees.
Such patients should always be operated on exclusively by
experienced operators. Fourthly, the results of the study
may not be applicable when using mapping technologies
(for example, «zero-fluoro») and ablation (for example,
cryoablation) different from those used in the study, as well
as for the ablation of other supraventricular arrhythmias (for
example, with ablation of accessory pathways). In these cases,
the learning curve is much longer [12-14]. Finally, all the
operators in the study received training on cardiac anatomy,
fluoroscopy, electrocardiogram evaluation, and AVNRT
physiology determined by experienced operators, rather
than in a standard core training curriculum such as EHRA.

In conclusion, we studied the effect of the operator
learning curve on the success of AVNRT ablation procedure,
asitis the most common type of paroxysmal supraventricular
tachycardia. Based on our observations, we suggest that an
average of 27 slow pathway ablation procedures should be
performed by beginner operators to achieve proficiency.
Further studies are needed to support our findings and to
establish a standard learning curve for each arrhythmia and
for relevant catheter-based therapies.
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Introduction

To examine the effect of Human Amnion-Derived Multipotent Progenitor (AMP) cells and their novel
ST266 secretome on neointimal hyperplasia after arterial balloon injury in rats.

Sprague-Dawley male rats were randomly divided into four groups (n=7): Control (PBS) group,
systemic ST266 group, systemic AMP group and local AMP implant group. Neointimal hyperplasia
was induced in the iliac using a 2F Fogarty embolectomy catheter. After surgery, the rats in the ST266
group were treated with 0.1, 0.5, or 1ml ST266 iv daily. In the systemic AMP groups, a single dose
(SD) of 0.5 x10° or 1x10% AMP cells was injected via the inferior vena cava after arterial balloon injury.
In local AMP implant groups, 1x10¢, 5x10, or 20x10® AMP cells were implanted in 300 pl Matrigel
(Mtgl) around the iliac artery after balloon injury. The iliac arteries were removed for histologic analysis
at 28 days after the surgery. Re-endothelialization index was measured at 10 days after balloon injury.

ST266 (1 ml) group had a lower level of the Neointima/Neointima+Media ratio (N/N+M) 0.3+0.1 vs
0.5+0.1, p=0.004) and luminal stenosis (LS) percentage (18.2£1.9% vs 39.2+5.8%, p=0.008) compared
with the control group. Single-dose AMP (1x10°) decreased LS compared to the control group
(19.5£5.4% vs 39.2+5.8%, p=0.033). Significant reduction in N/N+M were found between implanted
AMPs (20x10°) and the control group (0.4+0.1 vs 0.5+0.1, p=0.003) and the Mtgl-only group (0.5+0.1,
p=0.007). Implanted AMPs (20x10°¢) decreased the LS compared with both the control (39.2+5.8%,
p=0.001) and Mtgl-only group (37.5£8.6%, p=0.016). ST266 (1ml) significantly increased the
re-endothelialization index compared to the control (0.420.1 vs 0.1+0.1, p=0.002).

ST266 and AMP cells reduce neointimal formation and increase the re-endothelialization index after
arterial balloon injury. ST266 is potentially a novel, therapeutic agent to prevent vascular restenosis in
human.

Restenosis; neointima; balloon angioplasty; amnion-derived multipotent; progenitor cells
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shown to be involved in intimal hyperplasia after vascular

Cardiovascular diseases remain the number one cause
of death and disability worldwide. Vascular restenosis due
to neointimal hyperplasia is the limiting entity following
balloon angioplasty. It is associated with significant
morbidity, mortality, and extensive cost, and, thus, vascular
restenosis represents a major clinical and economical
problem. Despite significant advances in revascularization
techniques, restenosis after conventional balloon angioplasty
occurs in 30-60% of cases. It is estimated that in 2010,
~200,000 patients experience repeated revascularization in
the USA alone, due to post-angioplasty arterial restenosis
[1]. Proliferation of endothelial and smooth muscular cells
(SMC) and accumulation of extracellular matrix have been
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injury [2]. Thus, reduction of SMC proliferation and migra-
tion with pharmacological intervention should be as an
effective approach for prevention of intimal hyperplasia.
Amnion-derived multipotent progenitor (AMP) cells,
isolated from the full-term human placenta, are a subpopu-
lation of amnion epithelial cells that are grown in serum-free
media [3]. AMP cells display many favorable characteristics
of stem cells, including the ability to differentiate into
various cell types. Wound healing therapy with AMP cells
has been shown to reduce the incidence of laparotomy
wound failure [4]. Treatment with AMP cells was shown
to significantly attenuate axonal degeneration and improve
motor impairment in a model of traumatic brain injury [S].
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AMP cells also have been shown to secrete many cyto-
kines and growth factors involved in tissue regeneration
and wound repair, inhibition of macrophage migration,
anti-apoptotic of SMC, and tissue inhibition of metallo-
proteinases [6]. ST266 (Noveome Biotherapeutics, Inc,
Pittsburgh, PA, USA), is a secretome derived from AMP
cells. It contains physiologic levels of multiple growth factors
and cytokines, and it has been shown to enhance wound
healing [7], promote macrophage activity [8], and exhibit
both anti-inflammatory and neuroprotective properties in
the treatment of a model of penetrating ballistic brain injury
(6,9, 10]. ST266 also stimulates Schwann cell proliferation
and protects neural cells from staurosporine-induced
apoptosis in vitro. Individual proteins in ST266 are found
at concentrations in the pg/ml to ng/ml range [6], with
the total concentration of secretome proteins approximating
100 pg/ml. Many of these cytokines and growth factors are
involved in the mechanisms proposed to explain scarless
fetal wound healing. However, there are no reports of
the potential of APM cells and their secretome, ST266, to
reduced neointimal hyperplasia after arterial balloon injury.
Therefore, we aimed to explore the potential ability of
the AMP cells and the AMP cell-derived secretome. ST266,
to inhibit neointimal hyperplasia and arterial lumen stenosis
in a post-balloon injury model in rats. In addition, and for
the first time, we applied ST266 systemically by intravenous
(iv) injection.

Material and methods
Animals

Male Sprague — Dawley rats (10-12 wks old) were
purchased from Shanxi Medical University Laboratory
Animal Center. Filtered tap water and a standard rat pellet diet
were available ad libitum. The rats were housed in cages kept
at 25+2°C and at 50+5% relative humidity, i.e., a controlled
environment. A 12-hr light/dark cycle (light period, 6 am
to 6 pm) was maintained throughout the experiment. All
procedures were approved by the Institutional Animal Care
and Use Committee of Shanxi Medical University.

Balloon injury model

All surgeries were performed under general isoflurane
anesthesia. Vascular balloon injury was inflicted in
the right iliac artery as previously described [11]. Briefly,
a longitudinal aortotomy in the abdominal aorta was
made to insert a 2F French Fogarty embolectomy catheter
into the right iliac artery. The balloon was inflated to 1.5-
1.6 atm and retracted to the aortotomy site three times to
assure a well-established endoluminal injury. The aortic
incision was repaired with 7-0 prolene sutures (0.4 metric,
Ethicon, San Lorenzo, PR, USA). The rats were killed at
28 days after surgery by an overdose of inhaled isoflurane.
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The iliac arteries were harvested and fixed with formalin for
histomorphometric analysis.

Re-endothelialization-index assessment

Ten days after balloon angioplasty, 0.5 ml of 0.5% Evans
blue solution was injected through a tail vein, and the rats
were euthanized 15 min later. The injured iliac artery was then
harvested and dissected longitudinally. The arteries were
photographed with 10x scope and the images were analyzed
for Re-endothelialization index. Re-endothelialization was
evaluated based on blue staining (no endothelium coverage)
and no-staining (with endothelium coverage) area using
the US National Institutes of Health (NIH) Image] software
(version 1.43).

AMP cell culture and activation

Proprietary serum-free culture media and cryopreserved
AMP cells were provided by Noveome Biotherapeutics, Inc.
(PA, USA) at a concentration of 1x10%/ml and stored in
the vapor phase ofliquid nitrogen. The cells were thawed and
cultured in proprietary serum-free culture media at 37°C,
5% carbon dioxide, and 95% air humidity and were grown
to 70% confluency in 7S ml cell culture plates. The AMP
cells were activated with 10 ng of interferon gamma (Cell
Signaling Technology, USA) 48 hrs before using them in-

vivo.

AMP cell implantation

Activated AMP cells were trypsinized, rinsed twice in
cold phosphate buffered saline (PBS), and resuspended
in 1 ml of Matrigel Matrix (Corning, NY, USA). Matrigel
scaffolds facilitated the perivascular implantation of the cells
around small-caliber blood vessels, since it rapidly solidifies
at physiological temperature. Then, 300 pl of the cell
suspension was implanted perivascularly around the right
iliac artery after balloon angioplasty. Initially, the bottom
part of the artery was covered with 150 pyl Matrigel, and
then the upper surface of the artery was covered by slowly
dropping another 150 yl of the cell suspension. The artery
was completely encircled by Matrigel.

Histology and histomorphometric measurements

Morphometric analysis was performed on hematoxylin
and eosin stained slides. For imaging, the arteries were
observed with an EVOS FL Cell Imaging System (Life
Technologies, CA, USA) using a 4x or 10x objective in
the bright field mode. Morphometric measurements were
performed using NIH Image] software (version 1.43).

The area of each vascular layer was measured. Media was
defined as the area between external elastic lamina (EEL)
and the internal elastic lamina (IEL). The neointima was
defined as the area enclosed between the IEL and the lumen,
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Figure 1. ST266 reduces neointima development
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A: Representative photomicrograph of neointima hyperplasia 28 days post angioplasty. Yellow arrowhead = internal
elastic lamina. Black arrowhead = endothelial layer. B: ST266 decreases the N/N+M ratio compared to control group
(n=7 per group). C: ST266 decreased the luminal stenosis compared to control group (n=7 per group).

and the neointima/media+neointima ratio was calculated
from these measurements. We also estimated the luminal
stenosis percentage using the formula: (neointimal/IEL
area) x100.

Smooth muscle cell culture, scratch wound
migration assay and Western blot analysis

Rat SMCs were plated in 6-well plates using rat SMC
growth medium (Cell Application, Inc.) containing10% FBS
and cultured until cell monolayers formed. The monolayers
were wounded by manual scraping with a 10 pl micropipette
tip and then washed. The cells were then incubated with rat
SMC growth medium containing 1% FBS alone or combined
with the indicated concentrations of ST266 and PBS for
48 hrs. The cells were photographed using an inverted
microscope at times zero, 24 hrs, and 48 hrs. Thecells that
migrated past the wound edge were quantified in three
high-power fields (left field, middle field, and right field)
[12]. 24 hrs after treating with 40% ST266 or with 40% PBS
(diluted with rat SMC growth medium) or rat SMC growth
medium alone (control), protein extracted from cultured rat
SMCs were used to measure Sirtuinl (SIRT1) expression
with Western blotting.

Western blot analyses were performed using antibody
raised against SIRT'1 (Abcam, 1:1000). GAPDH (Santa Cruz
Biotechnology, Inc., 1:1000) was used as control to normalize
protein concentrations. Protein separation was performed
with 10% SDS polyacrylamide gel electrophoresis (Invitrogen,
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Thermo Fisher Scientific), with 15 pg of protein per each
lane. Subsequently, the separated proteins were transferred
to nitrocellulose high bound ECL membranes (Invitrogen,
Thermo Fisher Scientific). Membranes were blocked with
3% non-fat milk (Quality Biological, Inc.) for 1 hr at room
temperature and probed with primary antibody in blocking
buffer overnight at 4°C. After being washed three times with
PBST (PBS-Tween20), the membranes were incubated with
corresponding secondary antibodies (Life technologies.)
1:4000 for 1 hr at room temperature. After three washes,
immunocomplexes were visualized with a Chemilumine
Science detection kit (Denville Scientific Inc.).

Statistical analyses

Each individual experiment was repeated 3 times. Data
were analyzed with GraphPad Prism S (Graph Pad Software,
La Jolla, CA, USA), data were expressed as the mean+SEM.
Statistical significances were assessed by one-way ANOVA
and student’s t test. Statistically significant was defined when
P <0.0S.

Results

Systemic ST266 decreases neointimal
hyperplasia and luminal stenosis

Since ST266 is a secretome derived from AMP cells,
containing physiologic concentrations of multiple growth
factors and cytokines, we evaluated the capacity of different
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Figure 2. Systemic injection of AMP cells reduces neointima development
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A: Representative photomicrograph of neointima hyperplasia 28 days post-angioplasty. Yellow arrowhead = Internal Elastic Lamina; Black
arrowhead = endothelial layer. B: Single IV injection of 1x106 AMP cells significantly reduced the N/N+M ratio compared to the control group
(n=7 per group). C: Single IV injection of 1x106 AMP cells significantly reduced luminal stenosis compared to control group (n=7 per group).

doses of systemic ST266 on the results of the arterial compared to the control (PBS) group (0.4£0.1 vs. 0.5£0.1,
histomorphometric analysis after balloon injury. Treatment ~ p=0.005; n=7; Figure 1 A&B). In addition, administration
with 1 ml of ST266 significantly decreased the N/N+Mratio  of 1 ml ST266 significantly decreased the luminal stenosis

Figure 3. Perivascular Implantation of AMP cells reducesneointima development
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A: Representative photomicrograph of neointima formation 28 days after angioplasty. Yellow arrowhead = internal

elastic lamina. Black arrowhead = endothelial layer. B: Perivascular implantation of 20x106AMP AMPs cells reduced

the N/N+M compared to the both control and Mtgl-only groups (n=7 per group). C: Perivascular implantation of 20x10°
AMP AMBPs cells reduced luminal stenosis compared to the both control and Mtgl-only groups (n=7 per group).
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Figure 4. ST266 improve Re-endothelialization
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A: Representative Evans-Blue photomicrograph of iliac arteries shows the level of re-endothelialization (non-blue color) 10 days post-angioplasty.
B: 1ml ST266 iv significantly increased the re-endothelialization index compared to control (PBS) group (0.4+0.1 vs 0.1+0.1% resp., p=0.002).

percentage compared with the control group (18.2£1.9%
vs. 39.245.6%, p=0.008, n=7; Figure 1 A&C). Although
a decreasing trend was seen in both the N/N+M ratio and
the luminal stenosis in both the 0.1 ml and 0.5 ml ST266
groups, they did not show significant differences compared
with the control group.

Treatment of AMP cells decreases neointima
formation and luminal stenosis

To investigate the therapeutic effects of AMP cells on
neointima formation and luminal stenosis in the balloon-
injured artery, we injected different doses (0.5x10°
and 1x10°) of AMP cells into the inferior vena cava
immediately after aortotomy. Strikingly, treatment with
1x10¢ AMP cells significantly reduced the N/N+M ratio
compared with the control group (0.3+0.1 vs. 0.5+0.1;
p=0.041; n=10 Figure 2 A&B). Moreover, the 1x10° AMP
cell treatment showed less luminal stenosis compared
with the control, 18.6£2.5 vs. 39.2£5.8, p=0.007, n=10;
Figure 2 B), Importantly, treatment with 0.5x105 AMP
cells did not significantly affect the N/N+M ratio (0.5+0.1
vs. 0.5£0.1; p=0.0984, n=10; Figure 2 A&C), but it did
significantly inhibit luminal stenosis compared with
the control group (19.4+2.2 vs. 39.2+5.8, p=0.011; Figure
2 A&C).

Perivascular AMP cell implantation decreased
the neointima formation and luminal stenosis

To further detect the inhibitory role of the AMP cells
on neointima hyperplasia, we seeded different doses of
activated AMP cells around the balloon-injured arteries,
and we examined neointima formation at 28 days after
angioplasty. The result showed that 20x10° implanted
AMP significantly decreased the N/NM ratio compare to
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the control group (0.4£0.1 vs. 0.5£0.1, p=0.0036, n=7) and
Matrigel-only groups (0.4%0.1 vs. 0.5£0.1, p=0.0073, n=7;
Figure 3 A&B) Activated AMP also decreased the luminal
stenosis (16.842.5%, n=7) compare to the both control
(39.245.8%, p=0.001, n=7) and Matrigel-only groups
(37.5+8.6%, p=0.0161, n=7; Figure 3 C).

Re-endothelialization index can be
improved by treatment of ST266

To test the effect of ST266 on re-endothelialization of
injured arteries, we injected intravenously 0.5 ml of 5%
Evans blue into the rats’ arteries at 10 days after balloon
angioplasty 1 ml ST266 injection, and then the injured
iliac artery was harvested and dissected longitudinally,
and the re-endothelialization index was analyzed.
We found that ST266 significantly increased the re-
endothelialization index at 10 days after balloon injury
compared with the control group (0.4£0.1 vs. 0.1+0.1,
p=0.0021, n=7; Figure 4 A&B). These results confirmed
that ST266 is a potent wound healer and has therapeutic
and preventive potential for treatment of post-balloon
injury restenosis.

ST266 decreases migration of Smooth Muscle Cell

The results of the in vitro migration assay showed that
48 hrs after inducing a scratch wound in the rat SMC culture,
40% ST266, diluted with the rat SMC growth medium,
markedly decreased vascular SMC migration compared to
the growth medium (46.4%+11.8% vs. 98.2+1.8, p=0.0403)
and to PBS plus the same growth medium at 40% dilution
(46.4%£11.6% vs. 96.8£3.2, p=0.0490; Figure S A&B).
These results are in agreement with the in vivo findings,
which showed a lower N/N+M ratio with a higher dose
of systemic ST266.
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Figure 5. ST266 decreases Smooth Muscle Cell migration
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A: Representative photograph of effect of rat SMC medium, ST266 and PBS on SMC migration in a wound-
healing scratch assay. B: Quantitative analysis of migration distances demonstrated that compared to SMC
medium and PBS. ST266 significantly decreased SMC migration after 48 hrs (p=0.0403).

ST266 increases the expression of SIRT1
protein in the cultured SMCs

The preventive role of SIRT1 protein on neointimal forma-
tion was formerly shown by Li et al. [13]. Also, Khan et al. had
shown in an optic neuritis model that ST266 increased the SIRT'1
expression in the retina and optic nerve of the rats [14]. There-
fore, we examined whether ST266 had any effect on SIRT1 ex-
pression on stressed cultured rat SMCs. Interestingly, the West-
ern blot analysis showed that treatment of ST266 significantly
increased the expression of SIRT' in injured arteries compared
with the control and with treatment with PBS (Figure 6 A&B).

Discussion
In the present study, we tested the anti-restenotic potential
of systemic and perivascular implanted human AMP cells

and their secretome «ST266> on vascular histomorphology
in a rat model of arterial restenosis induced by classically
applied balloon injury. Our findings indicated that effective
doses of the AMP cells and ST266 decreased the neointima
thickness and luminal stenosis. Our results also showed that
ST266 significantly increased the re-endothelialization index
in vivo and inhibited SMC migration in vitro.

The core sequential milestones in the process of arterial
restenosis after balloon injury are very comparable with the
wound-healing pathophysiology [15]. The characteristic
features of the AMP cells and ST266 in wound healing
acceleration have been clarified in preclinical and clinical
studies [S, 6, 9, 16]. Steed et al. demonstrated that ST266
contained physiologic concentrations of cytokines relevant
to wound healing, including platelet-derived growth factor

Figure 6. SIRT 1 protein expression in the rat SMCs treated with control (rat SMC medium), PBS or ST266
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A: ST266 significantly increased SIRT1 expression in the SMCs after 24 hrs (p=0.0403 vs PBS and control).
B: Representative Western blot analysis of the cultured rat SMCs extracts using anti-SIRT 1 IgG and anti-GAPDH IgG.
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Table 1. Selected known proteins
in the ST266 solution and their biological function

Protein Biological Function
TIMP 1 and 2 MMP inhibitor, wound healing
PDGE-BB, CTGE Cell growth promotion,
wound healing
. . Blood Vessel Formation,
Angiogenin, VEGF el besfing
MMP-3 and 9 Proteases, wound healing
Decorin, Epiphycan, Biglycan, Collagen alignment,
Keratocan wound healing
. Collagen mineralization,
Osteonectin (SPARC) wound healing
Destrin Regulates actin, cell motility
MIC-1 Immune modulation
Hyaluronan Matrix protein, wound healing

Mucin 1, 2, 4, SAC, 13, 15, 16, 21
Annexin 2 and 5, Osteopontin
TIMP, tissue inhibitor metalloproteinase; PDGF, platelet-derived

growth factor; CTGF, connective tissue growth factor; VEGEF,

vascular endothelial growth factor; MMP, matrix metalloproteinase;
MIC-1, macrophage-inhibitory cytokine 1.

Lubrication of the eyes

Anti-apoptotic

(PDGF), vascular endothelial growth factor (VEGF),
angiogenin, transforming growth factor 2 (TGF- p2), and
tissue inhibitor of metalloproteinase (TIMP) — 1 and 2[6]
(Table 1). This distinctive aspect of ST266 makes it
a potential, risk-free, and «natural> treatment after balloon
to reduce the rate of in-stent restenosis.

More evidence supporting our findings include stu-
dies that examined the effect of the ST266 proteins on
endothelial function or neointima formation, individually.
For instance, the positive impacts of VEGF on the results
of in-stent angioplasty were reported by Swanson et al. [17]
and Tang et al. [18].

The other active components in ST266 that support
our findings of less neointima formation are tissue
inhibitor metalloproteinases (TIMP) and matrix metallo-
proteinases (MMP) 3 and 9. According to Linjen et al,,
TIMP-1 impairs arterial neointima formation after vas-
cular injury [19]. They showed that following MMP
activity, TIMP-1 impairs SMCs migration and neointima
formation. It has also been shown that MMP-9 is necessary
for the regulation of SMC cell replication and migration
after arterial injury [19, 20].

The potent role of angiogenin, another secreted protein
in the AMP cell secretome, in repairing the endothelial
layer and inhibiting SMCs migration should also be
cited. The regulatory role of angiogenin in the dynamic
interactions between SMC and endothelial layer has been
reported previously [21-23]. According to Hatzi et al,
angiogenin is a protein with angiogenic activities which
inhibits proliferation of SMCs [21]. On the other hand,
SMCs and pericytes suppress endothelial cell proliferation
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[22]. Endothelial cell conditioned-media stimulates or
inhibits SMC growth depending on endothelial cell density
[23]. This modulatory action of angiogenin explains our
findings of simultaneous inhibitory effect of ST266 on SMC
migration while provoking re-endothelialization.

The results of our study also indicated that ST266
caused overexpression of Sirtuin 1 (SIRT1) in rat smooth
muscle cells. Khan et al. previously showed that intranasal
administration of ST266 significantly increased the SIRT1
expression in the retina of the rats in a model of optic
neuritis [ 14].

In agreement with our findings, Li et al. discovered that
SIRT1 inhibited vascular SMC proliferation by blocking
cell-cycle entry into the S phase. Likewise, wound healing
assays indicated that the overexpression of SIRT1 resulted
in a significant inhibition of vascular SMC migration
[13]. The role of SIRT1 protein in aging, metabolism, and
tolerance to oxidative stress has been shown previously [24].
SIRT1 is also a key regulator in the endothelial homeostasis
by controlling angiogenesis, vascular tone, and endothelial
dysfunction as well as by decreasing atherosclerosis [25].

The immunomodulatory traits of the AMP cells and
ST266 can also explain the promising outcomes of this study.
The underlying inflammatory mechanisms in the processes
of SMC proliferation and migration, neointima formation,
and luminal stenosis have been called “central” [26, 27].
The number of vessel wall monocytes/macrophages
positively correlates with the neointima area, which indicates
the role for monocytes in restenosis. Conversely, blockade of
monocytes recruitment results in attenuation of neointima
hyperplasia [28]. The inhibitory effects of AMP cells on
the peripheral blood monocytes have been verified by Banas
etal. [3,29].

The results of this study showed that systemic ST266 and
both systemic and perivascular implantation of the AMP
cells at their most effective dose significantly decreased
the N/N+M ratio and luminal stenosis after balloon injury.
Based on the findings of Banas et al., we propose that our
results might be explained by the immunomodulatory
effects of the AMP cells and their secretory product on
the inflammatory component of the restenosis process.

Our findings with perivascular implantation of different
doses of AMP cells also showed significantly decreased
neointima thickness and luminal stenosis compared to
the both control and Matrigel-only groups. The regulatory
roles of adventitia and vasa vasorum in vascular response to
the injury have been proven previously [30].

Therefore, it was hypothesized that enriching adventitia
with protective factors provides control over the response
the vascular injury. According to published clinical and
preclinical data, surgically or radiologically implanted
endothelial progenitor cells on biomaterials, such as gelatin
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matrices, positively influenced the vessel response after
a revascularization procedure [31-33]. The comparable
results between AMP cell therapy and endothelial progenitor
cells makes the AMP cells a potential candidate for cell-
based therapy during endovascular interventions.

A limitation of this study was the use of healthy rats.
Therefore, impact of the AMP cells or ST266 in a repeat
balloon angioplasty on an existing lesion was not assessed.
According to the outcomes of this research, compared to
the control groups, systemic injections of the AMP cells
or ST266 and perivascular implantation of the AMP cells
concurrent with balloon angioplasty improved the long-term
vascular histomorphology. These promising results would
be helpful in bringing more novelty in the revascularization

therapeutic approach, stent technology as well as
stem/progenitor cell containing sheet coats to optimize the

results of endovascular procedures.
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EVALUATION OF THE TRIGLYCERIDE-GLUCOSE

INDEX IN CORONARY SLOW FLOW PATIENTS

Aim Triglyceride glucose index (TyG index) is a surrogate marker for insulin resistance. No studies have
evaluated the TyG index in patients with coronary slow flow phenomenon (CSFP). We investigated TyG
index values in CSFP and evaluated whether it had a predictive value for the diagnosis of CSFP.

Material and Methods 132 CSEP patients and 148 subjects with normal coronary arteries were included in the study. Thrombo-
lysis in myocardial infarction frame count (TFC) of each patient was calculated. Demographic, clinical
features, information regarding medication use and biochemical variables of the patients were obtained

from hospital records.

TyG index of patients with CSFP and normal coronary flow were 9.02 (8.65-9.42) and 8.69 (8.39-9.18),
respectively (p<0.001). Mean TFC showed positive correlation with the TyG index, glucose, triglyceride,
and hemoglobin concentration (r=0.207, r=0.138, r=0.183, r=0.179 and p<0.001, p=0.020, p=0.002,
p=0.003, respectively) and negative correlation with high density lipoprotein-cholesterol (HDL-C) level
(r=-0.292, p<0.001). Receiver operating characteristic curve analysis of TyG index demonstrated that the
value of 8.68 predicted CSFP curve analysis of TyG index demonstrated that the value of 8.68 predicted
CSFP with sensitivity of 74.2% and specificity of 58.6%. In multivariate logistic regression analysis,
HDL-C, hemoglobin and the TyG index were the independent predictors of CSFP.

Results

Conclusions Our findings supported the hypothesis that insulin resistance play role in CSFP.
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Introduction

Coronary slow flow phenomenon (CSFP) is an angio-
graphically diagnosed entity that is characterized by delay in
the progression of contrast material in the coronary tree with-
out significant coronary artery narrowing. CSFP has been
found in between 1 to 7% of the patients who underwent cor-
onary angiography, and it has been reported in up to 34% of
patients who have anatomically normal coronary arteries [1,
2]. These patients are more likely males, smokers, obese, and
exhibit features of metabolic syndrome [3]. CSFP can lead to
clinical manifestations of myocardial ischemia that might nega-
tively impact patients’ quality of life. Current guidelines do not
classify CSFP into any kind of chronic coronary syndromes [4].

Pathophysiologic pathways underpinning CSFP still
remain poorly understood. Histopathological fibromuscular
hyperplasia, endothelial cell degeneration and medial
hypertrophy of small resistance vessels have been
encountered in CSFP patients [3, 5]. Moreover, endothelial
dysfunction, subclinical atherosclerosis, inflammation,
increased oxidative stress and rheological abnormalities with
resultant disturbed coronary flow support the hypothesis

that CSFP is a generalized process [6-8].
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Endothelial dysfunction has been widely recognized as
a contributor to hypertension, obesity, metabolic syndrome
and atherosclerosis, which are also linked to insulin resistance
(IR) syndrome. In addition to its metabolic effects, insulin
stimulates the production of nitic oxide and regulates
the secretion of endothelin-1 from vascular endothelial cells
[9]. IR, the reduced response to the metabolic actions of insulin,
starts a vicious cycle of metabolic and cardiovascular diseases.
CSFP has been found to be correlated with the presence of IR
and impaired glucose tolerance; thus pointing to a common
pathophysiological mechanism between coronary vascular
dysfunctionand CSFP [10].In clinical practice, the homeostasis
model assessment of insulin resistance (HOMA-IR) method
is the most popular method for assessing of insulin resistance
[11]. However HOMA-IR is relatively expensive and requires
measuring both serum insulin and glucose concentrations. This
has led researchers to search for alternative methods.

The triglyceride glucose index (TyG index) is based on
serum triglyceride (TG) and glucose concentrations, andisan
easily obtainable and reliable marker for IR. The prognostic
value of the TyG index has been shown in heart failure, acute
coronary syndromes, atherosclerosis and hypertension [12-
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14]. Starting from the point that endothelial dysfunction is
one of the mechanism underlying the pathogenesis of CSFP,
we hypothesized that the TyG index should be increased in
CSFP patients. As such, we investigated TyG index values in
patients with CSFP and evaluated whether it had a predictive
value for the diagnosis of CSFP.

Material and Methods

Clinical and angiographic data of patients who underwent
angiography between January 2017 and January 2022 were
retrospectively reviewed. Patients who had CSFP and were
between the ages of 18 and 85 yrs were considered appropriate
for the study. Patients with acute coronary syndrome,
coronary plaques, coronary ectasia, coronary calcification,
previous percutaneous coronary intervention/coronary
artery bypass graft surgery, cardiomyopathies, heart failure,
acute infection, systemic inflammatory or rheumatological
diseases, hematological diseases, malignancy, hepatic and/or
thyroid

lowering drugs use (fenofibrate, omega-3 fatty acids), or

renal dysfunction, abnormalities, triglyceride-
congenital heart disease were excluded from the study. A total

of 5812 coronary angiography recordings were screened.
1258 patients with acute coronary syndrome, 1127 patients

with coronary artery disease who were suggested to

undergo percutaneous coronary intervention, 237 patients

with previous coronary artery bypass graft operation, and

633 patients with previous percutaneous intervention were

excluded from the study. Among the remaining 2 560 patients,
169 patients had CSFP. One hundred thirty-two CSFP

patients and an additional 148 age and sex-matched subjects

with normal coronary arteries were included in the study.

A normal coronary artery was defined as complete absence
of luminal narrowing at coronary angiography. Clinical indica-
tion for coronary angiography was the presence of an abnormal
exercise stress test and/ or results of myocardial perfusion scan-
ning. We tried to exclude any form of coronary artery disease by
excluding patients who had coronary plaques and obstructive
coronary artery disease and by including only patients with CS-
FP and completely normal coronary angiography results. We
also specifically assessed the patients’ complaints. Patients who
had typical angina pectoris and/or angina equivalents were al-
so excluded so as to exclude cardiac syndrome x. In this way, we
tried to include patients who had false positive results on car-
diac stress tests or myocardial perfusion scans. We believe that
the control group of CSFP negative patients was composed of
patients who had false-positive results of cardiac exercise stress
tests or myocardial perfusion scans. Demographic, clinical fea-
tures, information regarding medication use and biochemical
variables of the patients were obtained from hospital records.
The local ethical committee was approved the study and it was
performed in conformity with the declaration of Helsinki. All
patients gave informed consent before study enrollment.
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After an overnight fast, blood samples were collected
from antecubital fossa by venipuncture. Biochemical data
including urea, creatinine, fasting glucose, total cholesterol
(TC), high density lipoprotein cholesterol (HDL-C), low
density lipoprotein cholesterol (LDL-C), TG, C-reactive
protein (CRP) and complete blood count parameters
were recorded. TyG index was calculated as In (fasting
triglyceride x fasting glucose/2) [15]. Diabetes mellitus
(DM) was described as fasting glucose >126 mg/dl or taking
antidiabetic medication. Hypertension (HT) was diagnosed
when a patient’s systolic and/or diastolic blood pressures
were greater than 140 and 90 mmHg, respectively or use of
antihypertensives. Hyperlipidemia (HL) was described as
TC 2200 mg/dl or taking anti-lipidemic medication.

Coronary angiographic imaging of the patients were
performed using a Siemens Axiom Artis Zee Cath Lab
(Munich Germany) system. The right common femoral
arterial access was preferred, and a 6F catheter was inserted
into the coronary system with the Judkins technique.
Multiplane images of each coronary artery were recorded.
Thrombolysis in myocardial infarction (TIMI) flow grading,
a semiquantitative grading system ranging from 0 (no
flow) to 3 (normal flow), was used for the assessment of
epicardial coronary flow. TIMI flow grade 2 patients, who
had complete but slow/sluggish filling of distal coronary
bed, were diagnosed with CSFP. Since the TIMI flow grading
system was subjected to inter-/intra-observer variability,
corrected TIMI frame count (TFC) was also calculated for
each of the patients [16]. It was calculated from the number
of frames necessary to fill the distal coronary landmarks of
relevant coronary arteries. The point at which radiopaque
material extends across not less than 70% of the arterial
lumen with antegrade motion was defined as first frame,
whereas the last frame was the point at which radiopaque
material enters the standard distal mark of the artery. Distal
coronary marks for left anterior descending artery (LAD) and
circumflex artery (Cx) were the distal bifurcation of the LAD
and the obtuse marginal branch or main Cx, respectively.
The distal coronary mark of the right coronary artery (RCA)
was defined as the first branch of the posterolateral artery.
The TFC of the LAD was corrected by dividing the acquired
result by 1.7. Previous studies stated that the normal TFC of
the LAD, Cxand RCA were 36.3+2.6,22.3+4.1 and 20.5£3.0,
respectively [16]. Diagnosis of CSFP was made when
the TFC of an artery had a value of greater than 2 standard
deviations (SD) than the normal value. Mean TFC was
calculated from adding the TFC of the LAD, Cx and RCA
and dividing the result by 3.

Statistical analysis
Normality of data was evaluated with the Kolmogorov-
Smirnov test. Data with normal or non-normal distribution
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Table 1. Comparisons of clinical and biochemical
variables of the CSFP (+) and CSFP (-) patients

Variable CSFP (+) CSFP (-) P
Age (yrs) 57(48-64) 60 (51-66)  0.071
Gender, n - - 0.320
Male 80 (60.3) 75 (65.2) -
Female 52 (39.7) 73 (34.8) -
Smoking 92 (69.7) 75(50.7) 0.001
Diabetes mellitus 30 (22.7) 47 (31.8) 0.091
Hypertension 83 (62.9) 80 (54.1) 0.135
Hyperlipidemia 56 (42.4) 51(34.5) 0.171
Body mas index 29.38 30.26 0.087
(kg/m?) (26.13-33.01) (27.24-34.54)
HgbAlc 57(54-63) 5.6(52-62)  0.080
Glucose (mg/dl) (97.0})(171'255.00) (91??17) 0005
?nlle}min /173 m?) 94 (81.5-103) 96 (87-107)  0.211

1 131

LDL-C (mg/dl) (93-21650) (97.5-3152.5) 0.531
Triglyceride (mg/dl) 144 (105-205) 118 (89-165)  <0.001
HDL-C (mg/dl) 45 (38-52) 54 (46-59) <0.001
Albumin (g/dl) (4.1?)':‘2.60) (4.0%—32.47) 0.126
C—rea-ctive 0.34 0.30 0.349
protein (mg/1) (0.18-0.52) (0.20-0.50)
Hemoglobin (g/dl) (13.01(?;11(;.00) ( 12.3153:154.20) <0.001
Neutrophil (103/uL) 4.46+1.34 427+1.17 0.226
Platelet (10°/1) 236.45+58.63  243.51%67.07 0.351
Lymhocyte (10%/uL) (. 82 12177) (a 721_25 82) 0.469
Monocyte (103/uL) 0.58+0.19 0.56£0.15 0.017
Red cell distribution 13.45 13.5 0.487
width (%) (12.9-14.3) (13.0-14.4)
Pliatelet distribution 13.0 12.1 0.038
width (fL) (11.6-15.45) (11.0-14.6)
Men platelet 10.4 10.4 0.850
volume (fL) (9.8-11.2) (9.7-11.2)
LAD-TEC 35(26-38)  21.5(20-22)  <0.001
CX-TEC 24 (22-33) 20(18-21)  <0.001
RCA-TEC 32(23-35)  21(19-23)  <0.001
Mean TEC (19.6260;6261.66) (26.7259;(;(;.25) <0.001
TyG index (8.695?92.42) (8.32.—699.18) <0.001

Data are number (%), mean+SD, or median (IQR). GFR, Glomerular
filtration rate; LDL—C, Low density lipoprotein cholesterol; HDL-C,
High density lipoprotein cholesterol; LAD, Left anterior descendant
coronary artery; CX, Circumflex coronary artery; RCA, Right coronary

artery; TEC, TIMI frame count; TyG index; Triglyceride glucose index..

are expressed as meantSD or median IQR, respectively.
Categorical data are expressed as number and percentages.
Comparison of patients who had CSFP with patients who
had normal coronary arteries was conducted by independent
samples-t test or Mann-Whitney U test. Categorical
comparisons were made by the Chi-square test. The correlation
ofmean TFC with other parameters was examined by Spearman
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correlation analysis. Receiver operating characteristic (ROC)
curve analysis was conducted to determine cut-off value of
the TyG index for predicting CSFP. Predictors of CSFP were
identified by logistic regression analysis. Quade’s ANCOVA
test was conducted to compare the TyG index between groups
where smoking served as covariate.

Results

There were no differences between two CSFP (+) and
CSEP (-) patient groups with respect to age, gender, body
mass index, prevalence of DM, HT and HL. Likewise,
antihypertensive, anti-diabetic and statin use did not differ
between the two groups. Smoking percentage of CSFP
patients was significantly higher than that of controls. When
the analysis was conducted with smoking as a covariate,
the TyG index was still significantly higher in the CSFP
patients (F=10.921; p=0.001). Among laboratory parameters,
glucose, TG, CRP, hemoglobin concentrations and monocyte
count were significantly higher in CSFP patients. As expected,
TFC of patients with CSFP were increased in comparison to
patients with normal coronary flow. TyG index of patients
with CSFP and normal coronaries were 9.02 (8.65-9.42) and
8.69 (8.39-9.18), respectively (p<0.001).

Tables 1 and 2 show the clinical and biochemical variables
and medical treatment of the two groups, Mean TFC

Table 2. Comparison of medical treatment
of the CSFP (+) and CSFP (-) patients

Medical Treatment CSFP (+) CSFP (-) P

ACEI/ARB 72 (54.5) 71 (48.0) 0272
Beta blocker 65 (49.2) 62 (41.9) 0.217
Ca channel blocker 38 (28.8) 43 (29.1) 0.961
Diuretic use 38 (28.8) 98 (26.4) 0.649
Statin 58 (43.9) 52 (35.4) 0.144
Acetylcalycilic acid 61 (46.2) 79 (53.4) 0.231
Oral anticoagulant 18 (13.6) 6(4.1) 0.004
Antidiabetic 28(21.2) 34 (23.0) 0.051

Data are number (%), ACEI, Angiotensin converting
enzyme inhibitor; ARB, Angiotensin receptor blocker.

Table 3. Correlation of mean TEC with other variables

Variable r P
TyG index 0.407 <0.001
Age -0.100 0.094
Glucose 0.138 0.020
HgAlc 0.104 0.084
Hemoglobin 0.179 0.003
LDL-C 0.054 0.370
Triglyceride 0.183 0.002
HDL-C -0.292 <0.001
C-reactive protein 0.119 0.062
Neutrophil 0.084 0.161

Glomerular filtration rate -0.074 0.219

Abbreviations were same as Table 1.
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Table 4. Univariate and multifvariate logistic regression for prediciton of CSFP

Univariate logistic regression

Multivariate logistic regression

Variable

OR 95% CI P OR 95% CI p
Age 0.980 0.959-1.003 0.094 = = =
Body mass index 0.966 0.922-1.012 0.147 - - -
HgAlc 1.0SS 0.894-1.244 0.528 = = =
Hemoglobin 1.37§ 1.160-1.630 <0.001 1.258 1.052-1.50S 0.012
Glucose 1.003 0.998-1.008 0.242 - - -
GFR 0.990 0.977-1.003 0.128 — — —
Triglyceride 1.00S 1.002-1.008 0.001 - - -
LDL-C 0.999 0.993-1.005 0.684 - - -
HDL-C 0.959 0.938-0.980 <0.001 0.957 0.946-0.988 0.002
TyG index 2.180 1.447-3.286 <0.001 1.857 1.207-2.858 0.005

Abbreviations were same as Table 1.

showed weak positive correlation with hemoglobin, glucose,
and triglyceride concentrations, it had a moderate positive
correlation with TyG index and a weak negative correlation
with HDL-C level. It did not show any correlation with age,
HgAlc, LDL-C, CRP concentrations, glomerular filtration
rate and neutrophil count (Table 3).

ROC curve analysis of TyG index demonstrated that
the value of 8.68 predicted CSFP with sensitivity of 74.2%
and specificity of 58.6%. When the analysis was done
according to the TyG index cut-off value, mean TFC was
significantly lower in patients with low values of the TyG
index compared to patients who had higher values of TyG
index (p=0.023, Figure 1). Figure 2 shows the ROC curve
analysis of TyG index for prediction of CSFP (AUC: 0.631,
p<0.001, CI195% 0.566-0.696).

Univariate logistic regression showed that TG, HDL-C,
hemoglobin and TyG index were the independent predictors
of CSFP. Age, body mass index, HgA1c, glucose and LDL-C
did not have any power in predicting the presence of CSFP.
Since TyG index and TG level had strong correlation,
TG was not included in multivariate logistic regression
analysis. In multivariate logistic regression analysis HDL-C,
hemoglobin and TyG index were the independent predictors
of CSFP (Table 4).

Discussion

The present study demonstrated that the TyG index was
increased in CSFP, and it had a moderate positive correlation
with mean TFC. In addition, besides hemoglobin and
HDL-C, the TyG index was an independent predictor for
the presence of CSFP.

CSFP is among one of the causes of ischemic symptoms
and its pathogenesis is still not well understood. CSFP
could be thought of as a specific syndrome with specific
characteristics and treatment modalities. Vascular endothelial
dysfunction and subclinical atherosclerosis have been
shown to be related to CSFP [7]. Basically, coronary arterial
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Figure 1. Mean TFC according to TyG index
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endothelial dysfunction has been considered as an early form
of atherosclerosis.

CSFP patients had decreased adiponectin concentrations
and paraoxonase activities, as well as decreased flow mediated
dilatation of the brachial artery, pointing to impairment of
endothelial function [17]. Since insulin resistance is central
to pathogenesis of endothelial dysfunction, evaluation
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of insulin resistance has attracted the attention of many
researchers. A recent study that measure HOMA-IR in
patients with CSFP found a positive correlation of TFC
with HOMA-IR [10]. Binak et al. performed oral glucose
tolerance tests on patients with CSFP and found higher oral
glucose test values in these patients [ 18]. On the other hand,
Yazici et al. did not find any association between serum
glucose and insulin concentrations and CSFP. However,
they only measured baseline insulin concentration and IR
was not investigated [19].

The TyGindexand HOMA-IR are interrelated parameters
that are representative of IR; they reflect IR in muscle and
in liver, respectively [20, 21]. A Korean study showed that
the TyG index was a better predictor of arterial stiffness than
HOMA-IR [22]. Hence, Irace et al. suggested that the TyG
index might be a more useful marker of coronary and carotid
atherosclerosis [23]. In the current study, the TyG index was
significantly elevated in patients with CSFP, and it was an
independent predictor of CSFP.

Other findings of the present study merit some
comment. Almost two thirds of the CSFP patients were
males, indicating a male predominance. This result was
in accordance with previous reports that also showed
increased prevalence of CSFP in males [2]. Although the
pathophysiological mechanisms in which male gender and
CSFP are interrelated have not been determined; hormonal
changes and stress factors might be some of the underlying
factors behind this relationship.

Data regarding the biochemical parameters in CSFP
patients are controversial. Some studies found significant
differences in biochemical parameters, whereas others
did not find any differences [24]. Although mean values
of hemoglobin, monocyte count and platelet distribution
width were within the normal range in both the CSFP (+)
and CSFP (-) groups, these variables were significantly
higher in patients with CSFP. In the present study, neutrophil
count and CRP were higher and glomerular filtration rate
lower in the CSFP group than in the control group, but these
differences did not reach statistical significance. Altun et al.

showed increased creatinine and hemoglobin concentrations
in patients with slow coronary flow, but they did not find any
differences in other hematological parameters [25].

Platelet distribution width, a parameter increased during
platelet activation, provides information about inflammatory
status. Like our results, Seyyed-Mohammadzad reported
higher platelet distribution width values in CSFP [26]. We
also found significantly higher monocyte counts and lower
concentrations of HDL-C in CSFP patients. Monocytes are
among the cells that are involved in inflammatory reactions.
Activated monocytes produces proinflammatory cytokines
and interact with endothelium, after which they differentiate
into macrophages and play a role in the atherosclerotic
process [27]. Contrary to this, HDL-C exerts its anti-
inflammatory activity by counteracting monocyte activation,
migration of macrophages and enhancing nitric oxide
synthase expression [28] Last but not least, increased
hemoglobin concentration, by increasing blood viscosity
and flow resistance, might lead in to endothelial dysfunction
and CSFP [29].

In conclusion, our findings support the hypothesis that
insulin resistance and inflammatory activity play role in
CSFP. Moreover, the TyG index was one of the independent
predictors for the presence of CSFP that could be used to
assess the severity of CSFP. Calculation of the TyG index is
simple and could be used easily in clinical practice.

Limitations

This was a single center study with a relatively small
sample size. There was no long term follow-up or prognostic
evaluation of the patients. Nutritional and exertional habits,
which effect the TyG index values were not evaluated.
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PACTBOPUMAS TYAHUAATITUKAA3A:
BOCCTAHOBAEHMUE AKTUBHOCTHU CUTHAABHOTO
nOyTU NO-PI'II-uuI'M®: HOBASI BO3MO>XXHOCTbD

B TEPAIIMU CEPAEYHOM HEAOCTATOYHOCTH

H3ydeHre KAIOYEBBIX MEXAaHH3MOB Pa3BHUTHSI CEPAEYHO-COCYAUCTBIX 3a00AE€BAHMI OTKPBIAO HOBBIE BO3MOXKHOCTH (papMaKOAO-
THYeCKOTO BO3AEHCTBHS Ha NMATOPH3MOAOTHYECKUE IPOLIECCHl, ONPeACASIONHe TATOTeHe3 cepaedHoit HepocTarounoctu (CH).
CUrHAABHBI MyTh OKCHA A30Ta — PaCTBOPUMAsl I'yaHMAATLIUKAA3a — LUKAMYecKuil ryanosuaMoHodocdar (NO-pI'Ll-uI'M®)
obecreunBaeT HOPMaAbHOE QYHKIIMOHHPOBAHUE CEPAEIHO-COCYAUCTON CUCTEMBI Y 3A0POBBIX AIOAEH U CAYYKUT OAHOM U3 ITOTEHI{H-
AADHBIX MUIIEHEN AASL AeKAPCTBEHHDIX CPEACTB IIPH CEPAEYHOI HEAOCTATOYHOCTH CO CHIDKeHHOI ppaknueit Boi6poca (CHudB).
Ilpu ee NPOrpeccHPOBaHUM YMEHbIIAETCS AKTHBHOCTh PacTBOPUMON ryannaatiukaasst (pI'L]) BcaeacTBue AMCOYHKIMU 9HAO-
TeAMsI M OKHCAMTEABHOIO CTpecca. YBeamdeHue cuHTe3da NI'M® Ha ¢pone crumyasium pI'l] MOXXeT MPHBOAMTD K yMEHbIIEHHUIO
$ubpo3a MHOKapPAQ, CHIDKEHHIO XKECTKOCTH COCYAUCTON CTEHKH M Ba3OAMAATALIUY; IIPU 9TOM MEXaHU3M AEHCTBHS CTUMYASITOPOB
pI'Ll He mepecekaeTcs C ADYyTUMU TepaIleBTUYECKMMH MHIIeHIMH. [10 pesyAbTaTaM MeXXAYHAPOAHOTO PAHAOMH3UPOBAHHOTO KAHU-
Huaeckoro uccaepoBanns VICTORIA, npumenenue ctumyasitopa pI'll Bepunuryara y manuenros ¢ CH, ¢paxiuert Bei6poca
<45% v HeAQBHUM 3IH30A0M A€KOMITEHCAIIUY B aHaMHe3e IIPUBOAUAO K CHIDKEHHUIO PHUCKA IIOBTOPHOM FOCIIMTAAU3AIMY U CMEPTH
OT CepAEYHO-COCYAUCTHIX 3a60AEBaHUIT,  TAKKE XaPaKTEPH30BAAOCH OAATOIPHSTHBIM IPOPUAEM 6E30IaCHOCTH IIPK AOOaBAEHHN

K CTaHAAPTHOM Tepamnuu.

Kuarwouesvie crosa

AE€KOMIIEHCA M1, XPOHHIECKasI CEPACTHAS HEAOCTATOYHOCTD, ITATOIr€HE3, paCTBOPHMAs I'yaHHAATIIHKAQ-

3a, BepHunuryar, I.IPIKAPI‘-ICCKPIIZI‘ AQHO3MHMOHOpOCP)aAT
) )

Ars yumuposanus

Belenkov Yu.N., Kozhevnikova M.V. Soluble guanylate cyclase: restoration of the NO-sGC—-cGMP

signaling pathway activity. A new opportunity in the treatment of heart failure. Kardiologiia.
2023;63(5):68-76. [Russian: Beaenkos F0.H., Koxepuuxosa M.B. PacTBopuMas ryaHMAaTIIHKAA3a:
BOCCTaHOBAGHHE aKTHBHOCTH CHTHAABHOTO IyTH NO-pI'I[-uI'M®: HOBas BO3MOXXHOCTb B TepaIuy
cepaeuHo¥t HepocTarounoctu. Kapanosorus. 2023;63(5):68-76].

Asmop a5 nepenuicku

BBepenmne

HecMoTps Ha pasAUYHYIO STHOAOTHIO CEPAEUHO-COCYAU-
crbix 3a6oaesanuit (CC3), 3akOHOMEPHBIM UTOTOM HX TPO-
TPECCHPOBAHUS CTAHOBHUTCS CHHAPOM CEPAEYHOI HeAOCTa-
tounoctu (CH). Cunpapom CH xapaxrepusyercs MHOXe-
CTBEHHOM KOMOPOHMAHOCTBIO, YaCTHIM PA3BUTHEM OSIIHU30AOB
AEKOMITEHCALIUH U BbICOKO# AeTaAbHOCTBIO (A0 S0% B Teue-
Hue 5 AeT mocae moctaHoBku Auaraosa CH) [1]. Coraacro
AaaHBIM Poccmiickoro nesaBucumoro perumcrpa OPAKYA-
P®, yacToTa MOBTOPHBIX TOCIIHTAAU3AIMI 110 IIPUYHHE Ae-
xomrencauuu CH B Tewenne 1-ro mecsna cocrasaser 31%,
B TeUEHHE CAEAYIOIIEro TOAA MTOCAe TOCIIUTAAU3ALUY BBIpAC-
TaeT A0 63,4% [2]. AASL CHIDXeHHS PHCKA TOCIUTAAM3ALIUI
u cepaearo-cocyaucroit cmepru (CCC) Heobxopmma mo-
CTOSIHHASI KOMOMHHMPOBAHHAS TePAIKs, HAlIPAaBAEHHAs Ha pe-
TYASILIHIO Pa3AMYHBIX ITATOTEHETHYECKUX 3BEeHbEB Pa3sBUTHUS
CC3. OAHHMM U3 TaKHX 3BEHDEB SIBASIOTCS AMCQYHKIHI 9H-
AOTEAMS] U OKMCAMTEABHBIN CTpPecC, B pe3yAbTaTe KOTOPBIX
YMEHbIIIAeTCsI AKTUBHOCTb CHTHAABHOTO ITyTH OKCHA a30Ta
(NO) - pactBopuMas ryannsariukaasa (pI'l]) — nuxamge-
ckuit ryanosuamonopocdar (uIMO).
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Curnaapsapiii nyTs NO-pI'll-uI'M®

Cursaspapii myTs NO-pI'lI-nI'M® wurpaer BaxHyio
poAb B 0becriedeHHH GpyHKIIMOHUPOBaHHUs KAeTOK. Hayurbre
MICCAGAOBAHHUS U Pa3pabOTKH MO BOCCTAHOBACHHUIO AKTHBHO-
CTH CUTHAABHOTO ITyTH BeAyTCs ¢ cepeArHbl 90-X ropoB mpo-
maoro Beka. B 2013 1. mepBpiii cieniupuIecKuil CTUMYAITOP
pI'L] puonuryar 6bIA 3aperHMCTPUPOBAH AASL A€UEHHUS OOAD-
HBIX A€TOYHOI1 apTepuasbHoil runeprensueit (AAT') u xpo-
HHUYEeCKOH TPOMOOIMOOAMYECKOH AeTOYHOM THIlepTeH3Helt
(XTIAT), uro orpaxeno B Esponeiickux 3] u Poccuitckux
KAMHHYECKHX PEKOMEHAALIMSX [4].

ITospree ObIAM HMACHTHQUIMPOBAHBI HOBBIE MOAEKYABI
C pasAMYHBIMU PUIMKO-XMMUYECKUMHU 1 papMaKOKHHETHYeC-
KuMu npoduasmy, crumyaupyromue pl'll, — Bepummryar
(cpeAcTBO Tepamy cepAedHOI HEAOCTATOIHOCTH CO CHIDKEH-
Hoi1 ppakuueit Bbibpoca — CHu®B) u npaaunuryar (8 Hacro-
slee BpeMs AeKapCTBEHHOE CPEACTBO He 3aperHCTPHPOBAHO,
IPOBOASITCSI KAMHHYECKHEe HCCACAOBAHMS B 0OAACTU Teparuu
CepAEUHO-COCYAHCTHIX 3a00AeBaHMI, AMabeTIIecKoi Hedpo-
narun). COraacHo 0630py HaydHOI AMTEPATyPbI, IPOBOAST-
Cs AOKAMHHYECKHE M KAMHHMYECKHe HCCAEAOBAHMS HECKOAb-
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KuX cTUMyAaTOpoB pI'll He TOABKO IpU CepAeIHO-COCYAM-
CTOH 1 CEPAEYHO-ACTOYHOM IIATOAOTUH, HO U IIPH NOPasKeHUH
THIOYeK, MeYeHH, TOAOBHOTro Moara. KanHnyeckue paHHbBIE He-
MHOTOYHCACHHBI, HO Pe3YABTaThl AOKAMHUYECKUX UCCACAOBA-
HMI YKa3bIBAIOT Ha IMIOTEHIIMAABHYIO TePaNeBTUYEeCKYI0 POAD
3TOTO MeXaHM3Ma IIPH PA3AMMHBIX 3a60AeBaHmsX [S].

Curnaasnsiit myts NO—pI'Ll-uI'M® peryaupyer 6uo-
9HEPreTUKY KACTOK M HPEACTaBASieT COOOM OAMH H3 KAIO-
9eBbIX MEXaHH3MOB IIOAACPXKAHMS TIOMEOCTa3a TKaHeMn
U opraHoB. VcTouHuMKkamMu SHepruM B KapAMOMHOITMTAX
CAY>KaT BbICOKOdHeprerudyeckne $pocdarsl — apeHOZHHTPH-
docdar (AT®), ryanosunrpupocpar (I'T®), samacpr Ko-
TOPHIX B HOpMe MHHHMAABHBI U IIOCTOSIHHO AOAXHBI BOC-
TIOAHATBCS AASL HOPMAABHOTO QYHKIIMOHMPOBAHHSA CEpALa.
B cBoro ouepeab ATO cAYXXUT MCTOYHHKOM H 9HepTreTHIec-
KHM CyOCTPaTOM AASl CHHTe3a HYKAGOTHAOB — AACHO3MH-
moHopochara (AM®D) u ryanosuamonopocpara (I'M®)
[6]. s TM® npu y4acTHH IyaHHAATLMKAQ3bl 06pasyercs
uI'M® - axrusarop nporennkunasst G (ITKG). dror dep-
MeHT pocPOpHANpPYyeT OeAKH, Y4aCTBYIOIMe B PeryAsI[HU
rOMeOCTa3a KAABIIHS, aATE3UH AeHKOITMTOB, COKPAaTHMOCTHU
TAQAKOMN MYCKYAATypbl M 2AACTHYHOCTH MHOKapAa [6]. B yc-
AOBUSIX HeHPOTOPMOHAABHBIX HAPYIIEHHM, IPU Pa3BHUTHU
AUCOYHKIIUH 9HAOTEAUS] U OKHCAUTEABHOTO CTpecca, Ha ¢o-
He HH3KOYPOBHEBOTO BOCIIAACHHS HAPYIIAETCS PeryAsIus
9HeproobMeHa KAETOK. B 3THX yCAOBMSIX aHAdPOOHDIN TAU-
KOAM3 CTAaHOBHUTCSI AOMMHMPYIOIIMM HCTOYHUKOM IIPOU3BOA-
CTBa 9HEPTHH, B TO BpPeMs KaK MHTOXOHAPHAABHOE OKHCAe-
HYe )XUPHBIX KUCAOT CHIDKAETCsI, HAPYLIAIOTCS MeTabOAU3M
1 GYHKIIMH KACTOK. DTH IIPOLIeCChI TAK)Ke CBSI3AHBI C MHIHOU-
posarneM curgaabHOro myT NO—-pI'Tl-ul’'MO.

Pucynox 1. Oyukiuu pacrsopumoit I'L] u mem6bpannor I'1]

Harpuitypernueckuit IIEI'ITHA

I'yanmaaTnukaasa

Tyanmaariuxaassl (TL]) mpeacrasasiior coboit peren-
TOpHbIe (epMeHTbl, KOTOPble B AKTUBHPOBAHHOM COCTOS-
HHU OPOHM3BOAST M3 I'yaHO3HMHTpUPocdaTa BTIOPHIHBIN Mec-
cerpxep 3,5—ul'M®. OcHoBHble Grorormdeckue 3¢ QexTs!
oI'M® omnocpeayrorcss nI' M®-3aBUCHMBIME IIPOTEUHKUHA-
3aMH, MOHHBIMH KaHaramu U pocPoamnacrepasoii [7]. Cyme-
creyeT aBa Tuma I'll, ysacTByromux B npespamenuu I'TP
B yIM®: mem6panocBssanHas ryaxnaargukaasa (mI'1]),
aKTUBHpYeMas HAaTPHUHYpPeTHYeCKUMHU IeNTHAAMU THIA A,
B, C, u BHyTpHuKAeTOUHasA, pI'L] (pnc. 1). Ee aKTHBaTOpaMu
CAYXKaT OKCHA a30Ta H MOHOOKCHA yraepoaa [8]. Hecmorps
Ha HaAM4Me OOIIero BTOPHMYHOTO MeCCeHAKepa, aKTHUBALIHS
pasanuspix I M®-3aBrCHMBIX ITyTell He 0053aTeABHO IPH-
BeAeT K OAMHAKOBBIM 3adekTaMm. PerjenrTopsl MOryT OTAM-
9aThCs KAK 110 AKTHUBHOCTH B PA3AMYHBIX OPTaHAX U KACTKAX,
TaK ¥ [0 BHYTPUKACTOYHOMY pacrpeaeAeHuto. B uccaeposa-
HUSX in vitro moxasano, yro ctumyasnus MI'L] mo cpaswe-
HUIO co ctuMyAsnuein pI'l] mpUBOAUT K yBeAMYEHHUIO pas-
Anunbix myaoB gIM® (puc. 1, apantuposasno no [9]). Cy-
IIeCTBYIOT AOKAa3aTeAbCTBA TOTO, YTO KAETOYHBIE dPPeKThI
CTUMYASIIUM PA3AMYHBIX H30QEPMEHTOB TI'yaHHMAATIIMKAQ-
3Bl OTAMYAIOTCS APYT OT Apyra. Takum 06pa3om, AAsT BOCCTa-
HoBAeHws cuHTe3a I’ M® Heobxoanma akTuBanus kak pI'L],
tak u MIT]. ABoiiHOe BO3AEHCTBHE HAa OAMH MEXaHU3M
AASL AOCTIDKEHHS 9 PeKTa He SBASETCS 4eM-TO 0COOEHHBIM
AASL AAHHOTO CHTHAABHOTO ITyTH, TY XK€ CaMy0 CUTYaIIUIO MbI
HAa0AIOAQeM IpHU INPUMeHEeHHH OAOKATOPOB PeHHH-aHTHO-
TEH3UHOBOM CHCTEMBI (PAC) — KOTAQ AASL AOCTIDKEHHS pe-
3yAbTaTa GAOKUPYeTCsl He TOABKO CHHTE3 aAbAOCTEPOHa (MH-
THOUTOPBI AHIMOTEH3UHIIPEBPAMAONero pepMeHTa, 6A0-
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I'T® - ryanosunrpudocpar; TM® — ryanosunmonodpocdar; tIl M — nukaudeckuit ryanosuaMonopocdar; kI'L] — mem6pannas (kopmycky-
ASIpHAsL) ryaHuAaTIuKAa3a; pI'L] - pacTBopumas ryannsariuxaasa; ®AD — pocdoauacrepasa; ITKG — nporennxunasza G; NO - okcup asora.

ISSN 0022-9040. Kapauoaorus. 2023;63(S). DOI: 10.18087/cardio.2023.5.n2422

69



§ OB30PhI

Ta6anna 1. THOmMaTOreHe3 CepACIHOM HEAOCTATOYHOCTH U IIOTE€HI[HAABHBIE METOABI A€UEHIIS

TepanepTHyeckasi MHIIEHb

MexaHu3msl,
y4acrByromue 8 CH

IoTeHnMAABHOE AEKAPCTBEHHOE CPEACTBO
(mpemnaparsr)

PennH—-aHruoTeH3UH—
AAPAOCTEPOHOBAA CHCTEMA

AxTus Al (anep AKTHUB aum)

WHru6uTops! peHMH—aHINOTeH3HH—
AABAOCTEPOHOBOM CHCTEMBI:
unru6uropst AII®, BPA, aMKP

CuMmnarnyeckas HEpBHasA CHCTEMa

Axrupanus (TUnmepaKTHBAI)

Bera-appeH06AOKATOPBI

HanHfIYPeTH‘leCKHe IIEIITUABI

Topmoxxerue

I/IHI‘I/I6I/ITOPI)I HEMMPpHUAN3HHA:
AKTHUBallUA HannﬁypeTqucxoro IIEIITHAQ

Harpuii-TAYoKO3HbIH KOTPaHCIIOPTEP 2-I0 THUIIA

AxTuBanus

HHru6uTOpSI HATPHIA-TAIOKO3HOTO
KOTpaHCIOpTepa 2-To TUIIa

PacTBOpHMas ryaHHAATIIMKAA3A

TopmoskeHue (HH3Kas aKTUBHOCTD )

CTHMYASIIS PacCTBOPUMOM I'yaHUAATIIMKAA3BI:
BEpUIUTyaT

ATI® - anruorensunnpespamaromuil pepment; BPA — 6A0KaTOp peLienTOPOB aHIMOTEH3HHA;

aMKP - aHTaroHUCT MHHEPaAOKOPTUKOHAHOTIO peljenTopa.

KaTop PeLenTopoB RHTMOTEH3HHA), HO U HEIIOCPEACTBEHHO
CaM MMHEPAAOKOPTHKOMAHBIi perenTop (aHTaroHUCT MUHe-
PAAOKOPTHKOMAHOTO pelienTopa). MoAeKyASpHbIe HCCACAO-
BaHMs IOKa3biBatoT, 4To pI'Ll siBAsieTcst OAHMM U3 HanboAee
BaXHBIX PEpMEHTOB CEPAEYHO-COCYAUCTON CHCTEMbI M MH-
IIEHBIO AASL BO3MOKHOTO ()apMaKOAOTHYECKOTO BMEIIaTeAb-
crBa (Taba.1).

PacrBopumast I'l] mpeacTaBaeHa 4eTHIPMS CyOBEAMHHU-
ramu — aabda-1, aapda-2, 6era-1 u bera-2. ITu CydBEAUHHU-
LBl 10-Pa3HOMY SKCIIPECCUPYIOTCS B PA3AMYHBIX TKaHsX [ 10].
OKCIepUMeHTHI, IPOBEACHHbIE HAa MBIIIAX, IOKA3bIBAIOT,
4TO CyOBheAMHHIIA aAbda-1 SIBASETCS OCHOBHOM B TPOMOOIIHU-
TaX U AeTKUX, CyObeAUHHUI]A aAbda-2 OTBETCTBEHHA IIPUMep-
Ho 3a 6% axTuBHOCTH PI'L] B cocypucroit cetn. Cybpeaunu-
11a 6era-1 mpeacTaBAsieT cO0O aKCHAABHBIN AUTAHA HEHTA-
KOOPAMHUPOBAHHOTO BOCCTAHOBAEHHOTO keAe3a rema [11].
CaaspiBanne NO c remoBbM sxeae3oM pI'l] msmerser koH-
dopmanuio aTOro PpepMeHTa U Pe3KO MOBBINIAET ero aKTUB-
HocTb. Hapymenue ¢ynxiuit curmaassoro myru NO—-pI'll-
nI'M® cas3ano ¢ yaasenueM NO, mpeasOTBpalalOMIUM aK-
tuBanuio pI'Ll. boaee mosaHue nccaep0BaHMA MOKA3AAM, YTO
He ToAbkO Aepurmr NO, HO U OKMCAeHHE HAU OTCYTCTBHE
¢parmenra rema B cTpykType pepmenTa peaaror pI'll meuys-
crBuTeabHOM kK NO [12].

buoaornueckue apPpexrrr nI'MP

OcuoBubiME 6uosorndeckumu 3¢ dexramu II'MP B koH-
TpOAe PAbOTBI CEPAEUHO-COCYAUCTOM CHCTEMBI IPHHSITO
CYMTATh YYaCTHe B PETyASIIUE COCYAMCTOTO TOHYCa, IIPO-
Audepanuu U anonTosa raapkombimeyssx kaerok (IMK),
9HAOTEAHOLUTOB U Kapauomuonutos. uI' M® Heobxoaum
AASL QYHKITMOHMPOBaHUS GHOPOOAACTOB, HEFPOHOB, TPOM-
6oLUTOB, IMMYHHbIX KAeTOK [ 12]. Takum 06pa3oM, CHrHaAb-
Hpi myTh NO—-pI'L[-uI'M® He TOABKO peryampyer TOHYC
COCYAOB, HO M Y4aCTBYeT B peryAsriuu uoposa, BOCIaAeHUSI
MAU HeitpoTpaHcMuccuu. Kak cAeacTBHe, MOAEKYAbL, BOCCTa-
HaBauBawomye nI'M®-curHaausanuio, MOIyT UMeTb LIUPO-
KUil TIOTEHIMAA AASL AeYEeHHS PA3AUYHBIX 3a60AeBanuit [ 13].
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Poap nI'M® B maTodpusznororuu
H3MEHEHHH COCYAHCTOIO pycAa

B Hacrosimee BpeMsi MPH3HAHO, YTO HapylueHHe OaAaH-
Ca Ba30KOHCTPUKIUM M Ba3OAMAATAITMH, aKTUBAIIAA 9HAOTeE-
AUS M yCHACHHE IIPOANEPAITMU BCACACTBHE AUCYYHKI[UY 9H-
AOTEAHUS SBASIOTCS OAHHM M3 OCHOBOIIOAAralOIIMX 3BEHbEB
B IIATOTeHe3e PAa3BHUTHA U MPOTPeCCHPOBAHMS XPOHHMIECKOH
CH [6]. Ilpn HapymeHNn SHAOTEAMI3ABUCHMOTO PacIIMpe-
HUSI KOPOHAPHBIX COCYAOB YXYAIIAeTCs mepysHs MHOKAp-
A4 KPOBBIO H, KAK CACACTBHE, HAPYIIAIOTCS AUACTOAMYECKas
U CHCTOAMYeCKas GyHKIMH cepAla. Takum o6paszom, peryas-
1S BA3OMOTOPHOM QYHKIIMM UTPaeT BAXXHYIO POAb B $op-
MHUPOBAaHUY MUKPOLMPKYASITOPHBIX HAPYIIEHUI, U3MEHEHUMN
CHCTEMHOIT FeMOAMHAMHUKHU M B 3HAYUTEABHOM CTEIIeHU CIIO-
COOCTBYeT yBEAMYEHHIO CHCTEMHOTO COCYAMCTOIO COIIPO-
THBAGHHUS U IIOCTHAIPY3KH, YTO AAET BO3MOXXHOCTb Pa3BHU-
tmio CH [ 14, 15].

OcHOBHOE MeCTO B PeryAsIlMM COCYAHCTOTO TOHyCa OT-
BOAUTCSl KOHIIEHTDAIIUM BHYTPHKAETOYHOIO CBOOOAHO-
ro kaspipsi B TMK. CymecTByeT HeCKOABKO CIIOCOOOB KOH-
TPOASl YPOBHS HOHOB KAABIMA B IJUTO30A€ IIPH YYaCTHU
uI'MO:
1,4,5-rpudocdarom (IP3) BbICBOGOKACHHS HOHOB KAABLIHS

MHTHOUPOBAHME ONOCPEAOBAHHOTO  HHO3HTOA-
U3 BHYTPUKAETOUYHBIX ACTIO; YAAACHHE M CeKBeCTpalus BHY-
TPUKATOYHOTO KAABIIMS C IIOMOIIbIO KAABIIMEBOTO HACOCA;
HMHTHOMpPOBaHHe IPUTOKA BHEKAETOUHOTO KAABIIHS Yepes II0-
TeHLJMAA3aBHCHMbIE KaAbLieBble KaHaabl [16]. Takum o6pa-
3oMm, II'M® pacmupsieT cOCyabl B pe3yAbTaTe CHIDKeHHUS KOH-
LIeHTPaLiU BHYTPHKAeTOYHOTrO Kaabiwst B MK,

Apyroi BaXHbIF KOMIIOHEHT BO3AEHCTBHS Ha COCYAM-
cryio creHKy curHaapHoro myta nl’MO-IIKG B I'MK za-
KAIOYAeTCsI B aHTHIIPOAN(EPATUBHOM AHCTBHU. AKTHUBAITHL
uI'M®-IIKG conpoBOXAAeTCs HMHIMOMPOBAHUEM MHTO-
reH-aKTUBUPYEeMbIX MPOTEMHKMHA3 M yCHAGHHMeM OJKCIpec-
CHUH MHUOKApPAMHA, YTO NPUBOAUT K CHIDKEHHIO CBSI3bIBAHI
E-26-mopo6HOro 6eaka 1-ro THma ¢ CbIBOPOTOYHBIM (AKTO-
POM OTBeTa U YCUACHMIO 3KCIIPECCHM IeHOB, YYaCTBYIOIIHX
B KACTOYHO nipoandepanuu [ 17, 18].
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Pucynoxk 2. Poab 5nI'M® B 1aToQU3HOAOIHU XPOHUIECKOH CepPAEYHOM HEAOCTATOYHOCTH

oI'M®

KP OBEHOCHBIE COCYABI

IIporennxunasa G

T'uneprpodus
ITocrHarpyska

CokparuMocTb

‘ dubpos

‘ PeMOAeAI/IPOBaHI/Ie

dubpobaacr

uI'M® - nuxanyeckumii ryaHosHHMOHO$OCHAT.

Hakoner, akcrmepuMeHTaAbHble HCCAGAOBAHMS AEMOH-
crpupyioT ydactue curHasbHoro myta NO-pI'Ll-uI'M®
B [IOAQBACHHH HU3KOYPOBHEBOIO BocraaeHus [ 19].

Poap n’'M® B narodpusnororuu
peMoAeAMpOBaHM S CEpALLA

Cnocobnocts 1I'M® mpepoTBpamjaTh peMOASAMPOBa-
HHMe MHOKapAA OIpeAeAseTCs Kak reMOAMHAMMYECKUMH 3¢-
¢exTaMu — CHIDKEHHeM IIpeA- M IIOCTHArpy3KHM Ha CepA-
Ile B pe3yAbTaTe Ba3OAMAATAIIMH, TaK U IPSIMbIM BOBACUEHH-
em IIKG B ymeHbmenue runepTpo¢uu U ONmocpesoBaHHe
amonTo3a. PacTSXXMMOCTD MHMOKAapAa ¥ IIACCHBHASL JKeCT-
KOCTb OIIPEACASIIOTCS COEAMHMTEAbHBIM (UAAMEHTOM cap-
KOMepa, OCHOBY KOTOPOTO NPEACTaBAsieT THTHH. AHacTo-
AMYECKHI TOHYC, CKOPOCTb PaCCAAOACHUS M PACTSDKMMOCTD
AeBoro xeayaouka (AJK) MOryT Takke U3MEHATHCS IIPH aK-
tuBanuu ITKG. nI'M®-axtusuposannas IIKG cHmxaer
XKECTKOCTh MHOKApAQ IIOCPEACTBOM ($OCHOPHAMPOBAHK
OCTaTKa CepPHMHA B KapAMOCHENUPHIHON H30POpMe TUTHHA
N2-BUS ¢ yayumeHueM AMacTOAMYECKOH QYHKIIMU CepALla
[20]. Apyrum mOTeHIMAABHBIM MEXaHM3MOM Pa3BHUTHS TH-
neprpoduu u Gubpo3a SBASIETCS AKTUBALUS MUOPUOPOOAA-
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‘ Bocmaaenne
‘ IIpoandepanusa

T'aapxoMpimeunas
f Basopeaaxcanusa

f IIpoaudepanusa

f ITporumaemocts

DHAOTEAUOLUT t ArorTos

CTOB IpU yY9acTHHM CeMeHCTBA HECEeAeKTHUBHBIX KaTHOHHDBIX
KaHaAOB [epeXOAHOTO pereniTopHoro norenyuasa (TRPC).
ITKG-3aBucumoe pocpopuanposanre kanara TRPC6 cuu-
XAET ero IMPOBOAMMOCTD, YTO MPEMATCTBYeT TUIepTpOoPHu
Muokapaa. Takum obpasom, sHaunmast poas tI'M® B ¢pusno-
AOTUH U TATOPU3MOAOTHU CePALIA IOKa3bIBAeT HEOOXOAH-
MOCTb ($apMAKOAOTMYECKOTO BAMSHHS Ha BOCCTAaHOBACHHE
aKTUBHOCTH CHTHAABHOTO ITyTH, cBsizanHOTO ¢ pI'Ll, u cunTe-

3a i’ M® npu aevennu CC3 (puc. 2).

Crumyasropsi pI'll

C yuetom poau pI'l] B peryasinuu paboTsl cepAedHO-CO-
CYAMCTON CHCTeMbI OBIA pa3pabOTaH HOBBIA KAACC AeKap-
CTBEHHBIX CpeACTB — ctumyadaropsl pI'Ll. AeficTBue ctumy-
AsTopos pI'l] HanpaBAeHO Kak Ha IPAMYIO CTUMYASIUIO Ha-
TUBHON $OpMBI PepMeHTa, YTO IPUBOAUT K YBEAUYECHHUIO
npoaykuuu I’ MO, Tak u Ha cencubuamnsanuio pI'll x NO,
9TO n03BOAseT moAAepkuBaTh pI'L] B akTuBHOI dopme [21,
22]. Cramyastopst pI'l] u axrusarops pI'l] cBssbBaroT-
CSl HENIOCPeACTBEHHO C BOCCTAaHOBAGHHOM (copepsKamieit
rem) u OKuUCAeHHOH (cBO6OAHOI OT rema) popmoit pI'Ll,
9TO IPUBOAUT K yBeandeHuio obpasosanus ul'MO. Aeit-
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cTBue cTuMyasTopoB pI'L] Ha $pepMeHT, copepKaIuil rem,
He 3aBucuT oT NO, Ho ycuausaercs B mpucyrcrsuu NO,
Toraa Kak akruBatopsl pI'L] B3aumopeficTByIOT ¢ He3remo-
Boit popmoit pI'L] [23-25].

Puoyuzyam

910 nepsbiii crumyaaTop pI'Ll, koTopeii ycnensno nepe-
IIeA OT 9KCIEePHMEHTOB Ha SKHBOTHBIX K KOHTPOAUPYEMbIM
KAMHHMYECKHM HCCACAOBAHMAM HA MAIIMEHTAX U BOIIEA B KAH-
HI9eckre pekoMeHpanun 1o aedesmio AATL IlepsonasaspHO
COCYAOPACIIMPSIIONIAsi AKTUBHOCTb PHOLMIyaTa ObIAa IIpo-
AEMOHCTPUPOBAHA Ha 9KCIIEPUMEHTAABHBIX MOAEASX. Briao
YCTaHOBAGHO, UTO €XEAHEBHOE BBeACHME PHOIMIYaTa B Ke-
AYAOK KPBICaM C BbI3BAHHOM MOHOKPOTAAMHOM MOAeAbio AAT
U MBIIIAM C 3KcrepuMeHTaAbHOM AAT, BHI3BaHHOM T'HITOKCH-
€M, CHIDKAAO BBIPRXXEHHOCTb A€TOYHOM THIIEPTEH3UH, TUIIep-
Tpoduio mpasoro sxeayaouka (IDK) u pemoaeanposanue ae-
FOYHBIX COCYAOB 0€3 CyIeCTBEHHOTO BAMSHIS HA CUCTEMHO®
aprepuaabHOe AaBaenue (AA) [26].

Kaunnueckas adexTuBHOCTs pHonuryara mnpu AAT
6bIAa IIPOAEMOHCTPHPOBAHA B ABYX PAHAOMH3HUPOBAHHBIX
koHTpoAupyeMbix uccaepoBanusx PATENT (Pulmonary
Arterial Hypertensions GC-Stimulator Trial) u CHEST
(Chronic Thromboembolic Pulmonary Hypertension
Soluble Guanylate Cyclase-Stimulator Trial) [27, 28]. B Poc-
cutickoit Qepepaliy pHOIMIYAT 3apETHCTPUPOBAH AAS Te-
panuu XTOAT (rpynna 4 o xaaccupuxanuu BO3) u AAT
(rpynma 1 o kaaccuuxanmu BO3) [29].

IToroxuTeAbHbIE IeMOAMHAMHMYECKHE U KAMHUYECKHe
a¢dexTsl puonuryara B uccaepoBanusax Il ¢paspr y manuen-
ToB ¢ AAI' Ha PoHe CHCTOAMYECKON HMAM AMACTOAMYECKOMH
aucdynknun AOK u TDK [30-33] MIOCAY>XHAH TIOBOAOM
AASL AAAbHEHINEero MOMCKAa TepaneBTHYeCKHX MOAEKYA, Ha-
IpaBAeHHBIX Ha cruMyAsinuio pI'L] ¢ 6oaee yCTOMIMBBIM KAH-
HUYeCKUM 3¢ PeKTOM i 60Aee AAUTEABHBIM TIEPHOAOM IIOAY-
BbIBEACHHS, YeM Y PUOIUIYaTa.

AaAbHefllIne UCCAGAOBAHMS IIPUBEAH K Pa3paboTke Be-
pHLUTyaTa — AeKAPCTBEHHOTO CPEACTBA AAS IIPHEeMa BHYTPb
¢ 60Aee OAAronpUATHON GpapMAKOKMHETHKON M HEOOABIINM
PHCKOM A€KapCTBEHHBIX B3aMOACHCTBHIL.

Bepuyuzyam

O6AapaeT BbICOKOH 6MOAOCTYTHOCTbIO (abCcoArOTHAS
OHOAOCTYIIHOCTD IIpH IIpPHEMe BO BpPeMsi €ABl COCTABAS-
er 93%) [21, 34] u He nHrH6UpPYyeT N30PepPMEHTHI LU~
toxpoma P450 B meuenu. ITocae AOKAMHHYECKHX HCCAe-
AOBaHHIl (apMaKOKMHETHKHM BEpPULMIyYaT ObIA BbIOpaH
B KaueCTBE IOTEeHIMAAPHOM T€PAEBTUIECKOM CTPaTeruu
aast aeverns CH [35].

HccaepoBanmem II asbr AAS OIleHKHM IlepeHOCHMO-
CTH U BbIOOpa OITHUMAABHON AO3BI BEPULUTyaTa y IaljdeH-
toB ¢ CHH®DB, nepenecmux anu3op AeKOMIIEHCAIIUH, CTAAO
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SOCRATES-REDUCED. B uccaepoBaHue 6bIA1 BKAIOYEHbI
456 nanueHTOB ¢ Pppakiueil BBIGpoca AeBoro sxeayaouka (OB
A}K) <45% u HepaBHUM 2mn30A0M AekomiteHcanmu CH. TTa-
IIMEeHTBI OBIAU PAHAOMH3UPOBAHBI B S TPYIIII C IPHEMOM Be-
punuryara 1 pas B AeHb B IleAeBOI MAKCHMAABHOM po3e 1,25,
2,5 u S mr (Turposanme ot 2,5 A0 S mr) uan 10 mr (tuTpo-
BaHHe 0T 2,5 A0 S Mr, 3aTeM A0 10 MT), HaI[eHTHI KOHTPOAB-
HOI1 IPYIIIIbI IIOAYYaAH TAAre60. [TepBHYIHOM KOHEYHO TOY-
KO HCCAGAOBAHUS CTaAd PasHUIA YpOBHA N-KOHI[eBOTO
¢parMeHTa IpeAllleCTBEHHHKA MO3TOBOTO HATPHHYpeTH-
yeckoro nentupa (NT-proBNP), npeo6pasosannoro B log,
AO HayaAa Tepanuu W mocae 12-HepeapHoro Aedenwus. Cra-
TUCTUYECKM 3HAYMMbIX Pa3AMYMN II0 IIEPBUYHOM KOHEY-
HOI1 TOUKe MeXAY MaIlieHTaMH 00beAHEHHOM! T'PYIIIb, I10-
AyYaBIIMX BEPUIUIyaT B A03ax 2,5/5/10 Mr 1o cpaBHeHHIO
C maanebo, He AOCTUTHYTO. B rpyIime marueHToOB, IOAy4YaB-
IIUX BEPUIIUT'yaT, OTMe4eHO cHipKeHHe ypoBHsI NT-proBNP
¢ 2890 po 1932 nr/ma uepes 12 Mec, 4T0O B Aorapudpmude-
CKOM Ipeo0pa3oBaHUM cOCTaBUAO 7,969 u 7,567 coorBert-
creenno (pasuuua —0,402). B rpynme naarne6o ycranoBae-
HO cHwkeHue ypoBHsi NT-proBNP ¢ 3955 a0 2988 rr/ma
(aorapudmudeckn mpeobpasoBaHHble 3HaveHHs 8,283 u
8,002 cooTBeTCTBEHHO; pasHMIA — 0,280). B To xe Bpems
CpaBHEHHE MEeXAy I'PYIIIOH, MOAYYaBIIeH BEPUIIUTYaT B Iie-
AeBoit po3e 10 mr, u rpynmoi naaiebo AOCTUTAO CTAaTUCTH-
yeckoit sHaunmoctu (p=0,048). Tepanus BepuULMIyaTOM
B 9TOH Xe AO03€e IIPUBOAHAA K CAMOMY 3HAYMMOMY ITOBBILIe-
uuo OB (p=0,02). Bepunuryar B p0se 10 Mr cratucrude-
CKHU 3HAYMMO OOABIIIE CHIDKAA COAEPIXKAHME LIUPKYAUPYIOLie-
ro NT-proBNP (1o cpaBHenwuio ¢ maane6o Ha 12-it Heaeae;
p=0,048). MccaepoBaHue BBISBUAO GAArONPUATHBIA IPO-
$uab 6ezonacHocTu Bepunmryara [36].

B MeXAyHApOAHOM PaHAOMH3HPOBAHHOM ABOWMHOM
caeriom uccaepoBarmu 111 $passt VICTORIA (Vericiguat
Global Study in Subjects with Heart Failure with Reduced
Ejection Fraction) 6baa mpoBepeHa oOueHKa 3¢¢eKTHBHO-
CTH ¥ 6€30I1aCHOCTH BEPHUIJUIyarTa IIPU AOOABACHUH K CTaH-
AaptHO# Tepanuu manueHtaM ¢ CHHOB u HepaBHUM amu-
3opom pexommnencammu CH [37]. B uccaepoBanme 6bI-
Au BKatodenst 5050 nanuentos ¢ XCH ($pyHKimoHaAbHbIIH
kaacc II, III uam IV mo HbIO-I;IopKCKOﬁ ACCOIMAIINH CepPA-
na) u3 616 nenrpos. Kpurepuu BKAIOYEHHS B HCCAEAOBa-
Hue: Haauune CH ¢ @B AOK menee 45% B Teuenue 12 mec
AO PaHAOMH3ALMH, HAAMMHE SMHM30A2 AeKommeHcauuu (Ae-
KOMITEHCAIlUsI OIPEAEASIAACh KaK TOCIIUTAAHM3AISI B Tede-
HHe 3 MeC AO PaHAOMH3AIMM, OCIHTAAM3aIus 3a 3—6 Mec
AO PaHAOMHS3AIIMU MAM BHYTPHBEHHAsl AUypeTHdYecKas Tepa-
nust 6e3 FOCTIMTAAUBALMY B TeYeHUe TIPEABIAYIUX 3 Mec), pac-
YeTHas CKOPOCTb Kay60ukoBoit duabrparmu (CKD) He menee
1S ma/Mun/1,73 M2 AASL TTALIMEHTOB C CUHYCOBBIM PHTMOM
KpUTepHeM BKAIOYEHMs OBIA YPOBEHb MO3TOBOTO HATpHUIType-
tryeckoro mentupa (BNP) B maasme He menee 300 mr/ma
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uan ypoBeHb NT-proBNP ne menee 1000 nr/ma. Aast ma-
LIMEeHTOB ¢ QUOpHAAsIHell mpeacepauii — ypoBeHb BNP
He MeHee 500 nr/ma uau yposes NT-proBNP ne menee
1600 rir/mA. Bce manueHTBI MOAYYaAM MeANKAMEHTO3HYIO
TEpaIti0 B COOTBETCTBHU C PEKOMEHAALVSIMH 10 ACUEHUIO
XCH. Tepanus BepUIIUI'yaTOM B CTAIJIOHAPE MOTAA OBITH Ha-
Yara [ocae CTabMAM3ALMK COCTOSIHYSA MaljieHTa (Kputepuem
cTabuamzanuu cocrossHus B uccaeposann VICTORIA 6b1a
YPOBEHb CHCTOAMYECKOTO apTepHaAbHOro paBaeHus — CAA
>100 MM pT. CT., OTCyTCTBHE BHyTPUBEHHOH Tepanuu B Tede-
Hue >24 v). IlepBUYHOl KOHEYHOMN TOYKOI SBUAACH KOMOU-
HaI[Usl TAKKX COOBITHI, Kak cMepTh 1o mpuaune CC3 uau ro-
crimrasnsanusg o npuunHe CH. ITocae pampomusanum ma-
IIMeHTHl OCHOBHOM I'PYIIIBI IIOAYYaAu 1 pa3 B AGHb TepaIuio
BEPHIIUTYaTOM B AO3€ 2,5 MI' C TOCAEAYIOIIUM yBEAMIEHUEM
A0 S Mr 1 1eaeBoit A030i1 10 Mr 1 pas B aenb (A03y yBeAnmdn-
BaAM IPUMEPHO Yepes KasKAble 2 Hep ).

ITo pesyabraTaM HMCCAGAOBaHMS, BEPUIUTYaT B IIEACBOH
Aose 10 mr 1 pa3 B cyTKM IIpH AOOABACHHH K AOCTYITHBIM IIpe-
IIApaTaM, UCIIOAb3YEMbIM B HACTOsIee BpeMs AASL ACUEHHS
CH, crarucTHYecKy 3HAYMMO CHIDKAA PHCK KOMOMHHUPOBAH-
HOU IIePBUYHON KOHEYHOM TOYKHM IO CPABHEHMIO C naane6o.
Mepnana nepuopa Habaropaerus cocrasuaa 10,8 mec. Ilep-
BUYHAS KOHeYHas TOYKa 3aperucrpuposana y 897 (35,5%)
MAIJeHTOB IIPH A€YeHUH BEPUIIUT'YaTOM II0 CPAaBHEHHUIO C KO-
HeuHO# Toukoit y 972 (38,5%) ManueHTOB, MOAYYABIINX TAQ-
11e60. OTHOCHTEABHOE CHIDKEHHE YaCTOTHI COOBITHIT KOMOH-
HMPOBAHHOM IIePBUYHOMN KOHeYHO! Touku Ha 10% mpuseso
K aOCOAIOTHOMY CHIDKEHHMIO PHCKa B pazmepe 4,2 COOBITHS
Ha 100 manueHTO-AeT CpeAr IAIJMEeHTOB, IIOAYYABIINX BEPHU-
IIUTyaT, 10 CPAaBHEHHUIO C PUCKOM IIpHU IpueMe maarnebo. Pas-
HHI]A B IIOAB3y BEpHIUTyaTa NOSBUAACH INPUMEPHO depes3
3 Mec A€UeHHS M COXPAHIAACh HA IPOTSDKEHUH BCErO MCCAe-
AOBaHHL.

OCHOBHBIMU HEXXEAATEABHBIMHU SIBACHUSIMU OBIAM CHM-
NTOMATHYECKasl apTepUAAbHAS THIIOTEH3US M CHHKOIIAAD-
HbIe COCTOSIHMS, YaCTOTA Pa3BUTHUS KOTOPBIX ObIAQ COIIOCTA-
BUMa B HCCAeAyeMbIX rpynmax. [Ipu aevennu Bepunuryarom
CHMIITOMAaTH4eCKasl apTepHaAbHAs THIIOTEH3US Pa3BUBa-
Aack y 9,1% manuenTos, o6Mopoku — y 4,0%, nmpu npueme
maare60 AA cHIKaAOCh ¥ 7,9% manueHTOB (p=0,12), 006-
mopoxku -y 3,5% (p=0,30). Aast yrounenus npoduas 6es-
OIIACHOCTH BEPHUIUTyaTa ObIA IPOBEAEH AOIIOAHUTEABHbIN
aHaAu3. B pe3yAbTaTe HU B OAHOM U3 IIOAIPYIII He OBIAO BbI-
SABAGHO YPE3MEepPHOTO CHIDKeHHS A/ Ipu TepanuM BepH-
LIUTyaTOM II0 CPABHEHHMIO C IIpUeMOM mAarie6o. B aTu moa-
TPYIIbl BOIIAM HAIUEHTBI ITOXKHAOTO BO3PACTa, IAIHeH-
ThI ¢ 60Aee HUBKUM HCXOAHBIM CAA, a TakKe MAIlMeHTHI,
IIOAYYAION[iie OAHOBPEMEHHYIO TEpallHi0 CaKyOUTpUAOM
B KOMOMHAIIMU C BAaACApPTAaHOM. BakHO OTMeTHTB, 4TO, He-
CMOTpSI Ha U3HAYaAbHO Heboabmoe chmkenne CAA (1,5-
2 MM PT. CT.) BO BCeX MOATPYIIIIAX, IPOAOAKEHHE AedeHNUs
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BEpUIIUTyaTOM COIPOBOXXAAAOCh BOCCTAaHOBAGHHMEM U CTa-
6uansarmeit CAA [38]. Ouenka s exTuBHOCTH BepuLy-
ryara B 3aBUCHMOCTH OT YPOBHS HCXOAHOTO A A moxasaaa,
YTO HCXOAHbIe YpOBHU A/ He BAMAAHU Ha Ipoduab adpPek-
THBHOCTH BepHUIIUTyaTa paxe mpu ucxopnom CAA menee
110 MM pT. CT.

Ba’kHO OTMeTHUTB, YTO BEPULUIyaT OBIA OAUHAKOBO 3¢-
¢exTusen y manuenTos ¢ CH BHe 3aBUCHMOCTH OT ypOBHA
CK®. Ha ¢one Tepamum BepHIIUI'yaTOM He OTMEYEHO yBe-
AVYEHHUS] YPOBHA KPEaTMHMHA U YXyALIeHMs (QYHKITHU IIO-
gex [39]. Pesyaprarer mccaepoBanuss VICTORIA cBupe-
TEABCTBYIOT O MOSBACHUHM HOBOH BO3MOXXHOCTH TepPaIlUH
y marimeHToB ¢ CHHODB, nepeHecmux HepaBHO 21H304 Ae-
KOMITeHCalluH. AedeHre BePUIIUTyaTOM MO3BOASIeT CHIDKATh
puck rocrurasusarmy 1o npuanHe CH u CCC. Bepururyar
IPOAEMOHCTPHPOBAA OAATONPUATHBINA MPOPHAb 3P PeKTUB-
HOCTHU U 6€30I1aCHOCTU B AOCTATOYHO YSI3BUMO MOITYASIIIHI
6oapHbIx ¢ CH, ¢ BBICOKOI NMPUBEP)KEHHOCTBIO K TePAITHU
(90% manueHTOB NOAYYaAH BEPHLUIYaT B LIeACBOI TepaIes-
TUdeckoit Aoose 10 Mr yepes 1 roa Tepanuu).

3akAroueHue

BaxxHas poAb B pasBUTHM U IPOrPeCCHPOBAHHU CepAeY-
HOM HEAOCTAaTOYHOCTU OTBOAUTCS OKHCAUTEABHOMY CTpec-
Cy U AMCQYHKITMH 9HAOTeAMs Ha QOHe HHU3KOYpPOBHEBOTO
BOCITAAEHHUSI. DTU HAPYLUIEHUs CIIOCOOCTBYIOT ITOBBIIEHHO-
My 00pa3OBaHHIO AKTUBHBIX pOPM KHCAOPOAA M CHIDKEHHIO
6uopocTynHOCTH OKcHpa azora NO ¢ ocaabaeHneM $yHK-
IMA CUTHAABHOTO ITyTH OKCHA a30Ta—pPacTBOpPHMas I'yaHH-
AQTIMKAA3a—ITUKAMYECKUH TyaHO3uHMOHOdocdar. B ao-
KAMHMYECKHMX MCCACAOBAHMAX YCTAHOBACHO aKTHBHUpYIOIee
BAMSHME CTHUMYASTOPOB PAaCTBOPHUMOM TI'yaHMAATIIMKAQ-
3bI Ha IPOAYKITHIO ITMKAMYECKOTO I'yaHO3MHMOHOdocdaTa
U BOCCTAHOBA€HHE OHOAOTHYeCKHX 3(PeKTOB MPOTEUHKHU-
Haspl G. KauHMYeckue MCIBITAaHUS TepPaNeBTHYECKOro II0-
TEHIIMAAA CTHMYASTOPOB PAacCTBOPHMOM I'yaHHAATITHMKAA3bI
AEMOHCTPHUPYIOT 3P PeKTUBHOCTb PHOLIUIYaTa AASI ACYEHMS
OOABHBIX AETOYHOM apTePHAABLHOMN TMIIePTEH3Uel M XPOHHU-
9eCKOI TPOMOOIMOOANIECKOI ACTOYHOM IHIIepPTEH3H e, Be-
PHILIUTYaTa — AASL YAYYIIEHHUS IIPOTHO3A Y IAIIMeHTOB C cep-
ACUHOMN HEAOCTaTOYHOCTBIO C HH3KOM pakIiueii BhIOpOCa.
O PeKTHBHOCTD ABYX MOAEKYA IPH Pa3AHMYHBIX 3ab0AeBa-
HUSX ellje Pa3 IIOATBeP)KAAeT 3HaUeHHe BOCCTAaHOBACHUS Qu-
3HOAOTHYECKOH PabOTOCIIOCOOHOCTH CHUTHAABHOTO ITyTH
OKCHMpA a30Ta—pacTBOPHMAs I'yaHHAATI[MKAA3a—IIMKAMYeE-
CKkMit TyaHo3uHMOHOQoCdat. IIpu aToM cTUMYyASTOPHI pac-
TBOPUMOM TI'yaHHAQTLIUKAA3Bl O0AAAAIOT OAAQrONMPUSTHBIM
npoduseM 6e30MACHOCTH ¥ XOPOIIeil IePeHOCHMOCTHIO,
4TO KpaiHe Ba)KHO IIPH AeYEHMH MAIIMeHTOB C COYETAHHBI-
Mu 3ab6oaeBanmsiMu. Pesyasrarsr nccaepoBanust VICTORIA
IIOATBEPXKAAIOT BO3MOXXHOCTb MCIIOAb30BaHMUS BepHIUI'yaTa
B AOIIOAHEHHE K CTAHAAPTHOM TepPaIuH y MAIJHeHTOB C cep-
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AEYHOI HeAOCTATOYHOCTBIO C HHU3KOH pakijueil BrIOpoca

IIOCAE JIIN30Aa ACKOMIICHCALINH. TlosiBAeHHE CTHMYASITOPa

paCTBOPI/IMOﬁ I'yaHHAQTIIMKAQA3bl B apC€HAA€ Bpada ITO3BOA-
€T paCIIMpHUTb BO3MOXKXHOCTHU (l)apMaKOAOI‘I/I‘IeCKOI‘O BOSAefI-

CTBHS Ha OCHOBHbBIE ITATOT€HETHYECKHE 3BEHDbS Pa3BUTHA

U IIPOTPECCHPOBAHMUS CEPACUHOM HEAOCTATOYHOCTH.
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B monOrpaduum onucansr MHOTHE aCIIEKTHI KAPAMOOHKOAOTHH —
BAXHOM AUCIIMIIAMHAPHOR IIPOOAEMBI AO HACTOSIIETO BpeMe-
HH OCTaloNjeics MaAousydeHHoMH. KapAMOTOKCHYHOCTD Y OH-
KOAOTMYECKHUX [ALEHTOB SIBASETCS aKTYaABHOM IIPOOAEMOIL.
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KAaAHBIE aCIIEKThI MOYErOHHOM Tepalun. Ocoboe BHUMa-
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neiicrite. [poginb GE30NaCHOCTY faNarnvGn031Ha OUEHIBANA B KMHAYECKUX UCCTE0BaHWAXA 6630MaCHOCTA M SQOCKTUBHOCTM AAnarnuQAO3nHa npw npimereHi AnA Tepani (L2,
XPOHUUECKOI CepaeyHol HRAOCTaTOUHOCTH U xpomweu«m GonesHu nouex, B nepuo noupermpawowuro Habniogenw. Mpodwb Besonackoct uauauwmosw 110 M3y4aeMbiM
BUCCNEA0BAHMS) TaBUM TMKEMAA W, 10 TONbKO Y MALIMEHTOB C CaxapHbi AuabeToM. HexenarenbHble peaktiitu
He 6o 20303aBuCAMH. BOSNOXHbIE Ha QoHe Tepann AanarmibrosiHom Hemenavenm\e PEAKLN PACTDEENEHbI 110 CHCTEMHO-OpIaHHbIM KACEAM C YKA3HHEM YaCTOTbl WX
BOSHIIKHOBEHIA COMACHO PRKOMEHALMAM BO3: ouetb uacto (=1+10), uacto (>1/100, <1/10), Heuacto (=>171000, <17100), peaxo (=1/10000, <1:1000), oueb peako (<1/10000)

POTOHTVPOBAHHOTO ACHCTEMA B KOMOMHAYM C METQODMIHOM; Npenapatamit VHQTHR (B TOM WHCTe, B KOMOUHaLU C OTHAM WTH ABYV TTOMTKEMIECKAMY
EDODATHONO NpHeHes1) Y OTCTCTEAM 30EKEATHOTD TWKEMACKOTO KOHTDOTA Ha J06H0i TeQaTA, CTarogoi F TeDaU C METOODKIHOM, T
[aHHOTA Tepanitu. CaxapHbiil AuabeT 2 Tuna y B3pOCTbIX NALIVEHTOB C YCTEHOBTIEHHbIM AUHO30M CEDUHO-COQYAUCTOr0 3aBonesaHmA Wi Z1ByMA 1 Gonee GAKTOaMK (epALUHO-COCYANCTOR
PHCKA* A1 CHADKEHUA PICKa FOCITANM3ALIM N0 NIOBOAY CePACYHOI HEAOCTATONHOCT. * BO3PACT Y MyUMH = 55 NET Wk = 60 IET y XKeHLLIMH 1 Ha/MuVie He Meree 0ZIHOTO §aKTopa PCKa:
TS, ATEPHAN5HaA THEDTEH3MA, KypeHe. XPOHHYECKaA epieuHas HEOCTATOUHOCTE. XPOHIYECKaA epeuHas HeaocTarouHOCTs (IHV GyHKUMOHaNbHBIA KNACC 0 KnaCcubukaLyn
NYHA) co cipxeHolt GpaKieitBLIOPOCa y B3O NaLEHTOB AR CHIDKEHUA PUCK CEPAEUHO-COCYANCTON CHEDTI W TOCTHTRTASRLA 0 0BOZY CEPABHHOI! HEAOCTRTONHOCTH. XpOiHeckaA
6one3Hb novek. XpoHyieckan GoresHb NOYeK  B3POCTbIX NAUIMEHTOB C PICKOM ee NPOTPecCHpOBaHYA [U1A YMeHbILIEHIHA PHCKa YCTOi|MBOTO chibkern pCKD, HacTymieHus TepMiHanbHoi
CTafMM NI0YeUHO HEOCTATOUHOCTH, CEpIeUHO-COCYMCTON CMEPTH M TOCTATAIU3LI 10 TOBOZY CEPIEUHOM HENOCTaTONHOCTH. [1pOTUBOOKE3aHIA, « Mcp\\/Ensumnwoo W Hae
B HANHC3E aHOHEBDOTNECKOO T K ANATTAGTOSHY /WK THOGONY 3 BCOMOTTET BRLECT  oCTaBepenapare. - axapi aCe 10T raGerect krcauugos
- Hapywene yHKu nodek npu pacvetHoit CKO (pCKD) < 25 mn/muHs1,73 M2 (1A Hauana Tepaniu) (B (BA31 C OFpaHIeHHbIM ONbITOM NDUMEHEHNA B KIMHIYECKIX HCCTEAI0BAHIAX)
« TepMIHATbHaA CTaMA N0UEAHOTE HJOCTATOUHOCTY, TPEOYHOLLAA MPOBEACHI AVATA3A (B CBA3N C OTPAHUMEHHbIN OMIBITOM NDHVEHEHIA B KIMHIAYECKIX UCCTEAOBaHWAY). » HaCnerCTeHHaA
HENepeHoCUMOCTb NaKTO3bl, ALQUUIAT NaKTa3bl WM CUHAPOM TMIOK030-TanaKTO3HOi ManbabcopBLuy. » BepemeHOCT 1t Mepuop rPyYAHOTO BCkapnWBaHuA. « Bospact o 18 ner (B cea3n
C OTCYTCTBMEM KIMHUYECKYX /12HHbiX 110 30KTUBHOCTM 1 Ge3oackocT Aanarudnosuka B AaHHOM BO3PACTHOi nonynaLym). C OCTOPOXHOCTbIO: MledeH0UHaA HEZIOCTRTOYHOCTD TAXeNoji
CTENeHM, MHOEKLYIM MOYEBBIENHTENbHOT CUCTEMbI, MOBbILLIEHIe NOKa3aTenA reMarokpuTa. lTpimeHetine B nepiog OepenirHOCTY 1 TpYIHOTD BCKapMIB3HIA bepemerHocTb. B aA3n c Tem,
410 TpUMEHeHUE JanarAIO3H B NeDHO] GEPEMEHHOTA He U3yueHo, NDENapaT MOTUBONOKA3aH B NEpHO] DEPEMEHHOCTA. B CTyuae AVATHOCTUDOBHHA OEDEVHHOCTA Tepana
AANAMUNO3IHOM AOMKHA GbiTb NpekpaLLiena. [1epHOZL TPYAHOTO BCKAPMAMBaHIA. HEU3BECTHO, NPOHMKaeT Nt Aanarnidy mqw/w I €10 HEAKTUBHbIE METAB0NMTH! B IPy/HOE MOAOKO. Henb3a
CKIIONMTb PUCE, I MnaeH A TPYIHOTO BCKap VeHeHIA 1 10361 BHYTDb, H3ABACHMO OT NpUENa AL,
e pazesbisas. /1. Moxotepanis: pexonenty yeuas 033 Tpencpara Oopanra cocrager 10 4r 1 a3 B (T Kcrvnwmpaaam @A DA, PeKOMHJeaA 1033 nperapara opara
cocragner 10w 1 pa3B yTkin B bQOHTMOUEBUHbI (B TOM UACTE, B dophiton),

Inn-4 (s Tom mmr,w:vﬁm—ammumonpv\wm.‘;,amHuf'm\* pevientopos [TIM1-1—3KceHaTWI0M NPONIOKTMPOBAHHOT fiiCTBIA, B KOM Hdw:nmrboawwo‘\a,npznapamamw:ynwa
(B TOM YCn, B KOMOHHALIAM C OBHAM W1 JBYMA TMNOTIKEMUECKMAM NDENapaTaM 1A NEPOPANbHOTO NpHMEHEHHA). C LIENbIO CHIDKEHIA PACK TMIOTVKENIN NDH COBMECTHOM
HasHadeHw npenapara (Bopadra ¢ Npenapatami WHCYAMKa WK Npenaparamy, NOBLILAOMMA CKDLMIO MHCYMMHA (HANPUME, C NPOV3BOHBIM CYAbGOHIMOYEBIHS), MOXET

vacTor OLHHTb Ha OCHOBAHHY MMEIOLLIMXCH JaHHbIX). Hmemnowme 1 NapasuTapsie 3a001EB3HV: UaCTO" — ByMbBOBAIUHIT, DanaHy  Can3atbie

C HUMI TEHUTaNbHbIE UHOEKLMAD, Ar-@emﬂ MO4EBLIBORALLK MyTeiib,d; Heuaco™ i 3y, rpuOKoBble a00neBaHIR; 0ueHb peako —
HEKDOTA3UPYIOLLMA QaCLMMT NPOMEXHOCTH (rarrpeHa DypHbe). HapylueHuta o CTopoHbl uﬁwm BELLECTB 1 MVTAHUA: 0YeHb YaCTO — FUNOFIKEMMUA (NP NPUMEHEHIM B KOMEMHALIMA
C IPOM3BOAHbIM CyNIbGOHANMOUEBYHbI W MHCYNHOM)D; HeuacTo™ — chineriie OLIKb.e, xaxaa; peaxo — Auabetnueckuii ketoaunao3 (npw npumenet npu CA2)b,i. Hapywerua
O CTOPOH! HEPBHOM CHCTeMI: 4aCTO — F07I0BOKPYXeHHe. HapyLIeHIA O CTOPOHbI Xey04HO-KALLIEYHOTO TPaKTa: HEYacTo™ — 3anop, CyxoCTb B pry. HapytueHia Co CTOPOHbI KOy
1 IOKOKHBIX TaHEH: YaCTO* — ChiMb]; 04eHb PEIKO — aHTUOHeBPOTHYeCKiA oTek. HapyLLIeHutA o CTOPOHb! KOCTHO-MbILLIEUHO CUCTeMbl M COBMHUTENbHOM TKaHI: UacTo™ — Gorb B Criake.
HapywuieHus co CTOPOHbI T0YeK 1 MOYeBLIBOAALLIMX TyTei: YacTo' — J3ypius, MoMMypUAf; HeuacTo™* — HKTypus. NlaGopaTopHble M WHCTRYMEHTAbHIE faHHbIE: YacTo™ — AMCTUTIAAEMUA
h, NOBbILLIEHWE 3HJUEHWA TEMATOKDUTAQ, CHIBKEHUE NOUEUHOTO KAVPEHCa KDeaTUHIHA Ha HauanbHOM 3rane Tepaniib; Heuacto* — noBbiLLEHMe KOHLEHTPALWM MOYEBHHbI B KPOBH,
TIOBBILIEHAE KORLEHTDGLI KDEATMHIKA B KDOBH Ha HasabHOM 3Tane Tepaninb. allpezCTaBIeHbl A2HH. NDHMEHEHUA penapara 0 24 Hegens (KDaTKOCPOUHEA Tepan) HeaBHCHMO
QT MpHeMa AONOMHUTENIBHOTO FMMOMKEMA4ECKOr0 npenapara. b, cooTBeTCTRYIOLIMIA MOAPa3AEN HILKe 1A NONY|EHHA AONOHUTENbHO WHGOPMALIMM. CBynbBOBarHHT, Banani
1 CBA3AHHBIE C UMM TEHUTallbHble YHOBKLIAM BKTI0YaIOT, Hanpihep, CeaylowLe 3apaxee onpeseneHHbie ﬂp?ﬂﬂﬂuTMTr’\hHMP TEPMIH: BYBOBATHHAToHYIO TPUEKOBYID WhodekL0
BarVHNGHYIO UHOEKLUAG, GANaHIT, TPUGKOBYIO WKL IOMOBBIX ODIaHOB, By KaHIA03, 3Hbii BanaHu, KGHAAR03, HHeKLID
TIONOBBIX OPTaHOB, UHQEKLIMHO MONIOBLIX OPFaHOB Y MYXKUIH, UHQEKLII MONOBOTD Uneta, BynbBIUT, 6aKTepHarbHbIf BarUHAT, aﬁ[L\E([E’ﬂbBb dVdpexuua MoueBbIBOIALLIMX nyTeik BKI0UaeT
CrezyoLIME MPEATO|TITENsHSIE TEDMUHS, NEPEUNCTEHH B NODATKE YBbIB2HUA UacTOTL: WHORKLYA MOUEBHIBONALLAK yTell, LUCTT, MHOEKILA MOUeBLIBOTALLIAX NYTe, Bui38aran
GarTep pota Echeria, e WOKCTONOOTD TP, THETGHEDDAT, OO, PETHT, e s  npocar e OLIK exovae ranpivep, Grenyoue
3apaee onpeseneHHbIe PEANOYTHTENbHbe TepMUHbI: 0Be3B0UBaHIE, THNOBOEMIA, apTepuancHan rnoreHaus. TonuypA BKAIOUAET NPEANOUTUTENbHBIE TEPMAHbE: NONNaKMYPU,
TIONMYPHA ¥ YCUNEHAE AUyPe3a. GCPeHIE U3MEHEHIA 3HAUEHIA EMATOKDUTa OT UCXOAHbIX 3HaYeEHUI COCTaBIN 2, Uwn.rpynnenamrﬂv@mw—ﬂ)w 110 CPABHEHMIO C ﬂ,m‘wkrpynne
TITaLEG0. 3HaleH TeMaTOkpUTa >55% OTviesersl 1,39 NaLlEHTOB, ToNyaBLLMX anarrunosiH 10 M7, 10 CpagHero € 0,4% naunenTos, nonyapiuink nnauebo. hCpegee uamererine
CTIeRyIOLLIX TIOKA3ATENeiA B MPOLIEHTaX OT HOXOZHbIX 3HaYeHUid B rpynne Aanarudnosukia 10 Mr W Tpynne nnaLieGo, CoOTBETCTBEHHO, COCTaRHND: 06U XonecTepiH 2,5% No CpasHeritio
¢0,0%; xonecteput-TrBI 6,0% no cpasHerito ¢ 2, 9 )%; TPUIMLEPHAbI -2,7% no cpasHerio ¢ 0,7%. i0Teuero 8 ccnegosarii DECLARE.
YaCTora 0CHOBHA Ha F0A0BOM NOKaaTene. JHP OTieueHa MM MOCTDETHCTpALMOHHOM HabTogeHA, Cinb BKAIOUGET Cey0LIE MDEANONTATEN sHbIE TEDMIAHb, NEpECTEHHbE B NOPAZKE
ACTOTS) PASBUTIE B KIUHUSCCKIX HCCTEAOBEHHAX.Coity eHDRNKS0BHHQA Coil, YIAULZA ol MAKYTEEA i, MaKYTONNTE3H2A City IYCTYIESHaA Conb, BESHKYTEHA il

IOTPEBOBATLCA CHINKeHIE 10351 NPENAPATOB MHCYHHA WIW NPENaPATOR, NOBBILLAIOLIAX CEKPELINO UHCYNAHA, CTapTOBaA KOMOIHIE TEPaAA C METOPMIHOMS yemas 1032
npenapata opcura cocragnaer 10 Mr 1 pa3 B yTkK, 4033 MeThOpMItHA — SO0 Mr 1 pa3 B CyTki. B Cnyuae HeaaeKBaTHORD MIKeMUYECKOro KOHTPONA A03y MeTOpMIHa CneyeT yBenuuuTb. (11
2y B3POCTBIX NALVYEHTOB C YCTAHOBNEHHBIM [MArHO30M CEPEHO-COCYACTON 3a60EBaHAA WA BMA W Gonee (aKTOpamit CepIeuHO-COCYNCTOTD PICKA 1A CHIDKEHVA PHCKa
TOCTUTANM3ALMM N0 NIOBOAY CePAIeUHOI HEAOCTATONHOCTA: PeKOMerayemas o3a Npenapata Bopaura cocragner 10 Mr 1 pa3 B CyTki. XPOHUMECKaR CePIIeUHAR HEAOCTATOUHOCTD
Pexowerayemas 103a npenapara Gopara cocrasnaer 10 Mr 1 pa3 B CyTku. XpoHudeckas BonesHb node. Pekoviengyenan 203a npenapara Qopcura coctagnaer 10 mr 1 pas 8 cyrki. Mloboukoe:

MaT03HaA il B naueto: 1 C aKTHBHbIM KOHTPONEM KIMHHYECKUX UCCZ0BAHMAX (rpynna, NonyuaBLLias AAnarnugno3uk: n=5936, KOTPONbHaA rpynna
n 3403) uacTora pasiTia coinvt bbina oot Y NaMeHTOB, NoAyYaBLLMX AaNarmidno3uk (1,4%), u NaLMeHTOB B KOHTPOMbHON rpynMe (1,4%), UTO COOTBETCTBYET KATErOPUM UACTOTbI
«4acTo. *0TMeueHbl y 2% NaUmeTOB, PUHIMABLLINX Aanal mwbmw 8 03¢ 10 mr,  Ha = 1% vaue, yem 8 rpynne MatieBo. **Omeverb y =0,2% nauyenTo v Ha =0,1% vaue
1y Gonbliiero KONM4ECTBA NALMEHTOB (kak MUKMAYM Ha 3) B rpynne Aanamugnosua 10 Mr o CPagHeHMI C FPYNOii Miauebo, BHe 33BUCAMOCTI OT MpYieNa AOTIOTHATETIbHOTD
TUOTVKEMUIECKOT0 Npenapara. VHCTDyKLUA N0 MEAULWKCKOMY NDHMEHeHII eKaDCTBEHHOTO npenapara Qopaura (1a6neTk, NokpBTbie MeHouHO 060n0uKol, 5 wr, 10 M)
PerucTpaumoxHoe yaoctoseperute NIN-002596 or 21.08.2014

XCHHOB — XpoHWUeCKas cepfieuHan HeAOCTaTOYHOCTD CO CHIRKeHHOI dpakiiuedt BbiOpOCa, (C — cepeyo-cocyaucTbiit, CH — cepaeunan negocTatounocTh, XCH — XpoHuueckas cepeunas HeaocTaTounocTh, (/12 — caxapbiii guaber 2 Tuna

‘mean HeoTNoXHble 0Bpatenu no npudme CH. ** KoMnoHeHT nepBuuHoii KoHeuHOiA oYK SG@eKTUBHOCTH B 1cCnen0BaHMN DAPA
mp KUuA no ueqmumm ny npwe\ ieHWi0 NexapCTBenHoro npenapara Gopcvra (TabneTkw, NoKpbITbIe MAeHOUHOI 0bonoukoii, 5
0.15829/1560-4071-2020-4083. 3. McMurray JJV et al. Dapaglitlozin in Patients with Heart Failure and Reduced Ejection Fraction. N Eﬂgh Med. 2019 Nov21;381 (21

ot zJ 04.2022 N 2724 ‘Uhy BEPX/ICHHH CTaHaDTa MEAWLIAHCKOR MOMOLLIM B3POCBIN NP XPOHUUECKOT CePAEUHOI HEAOCTATOUHOCTH (AUATHOCTUKA, NeyeHMe W AuCnancepHoe Habnioaenve)" (3apervcTpuposak 02.06.2022 N 68714 )
bie NlepeHeCnit umpae HapyLIeHite MO3r0BOTO KDOBOOGPaLLIEHUA, MHQPKT MHOK3PA, a Takike KOTOPbIM Gbini BbiNOAHEHb! 20pTOKOPOHAPHOE LIYHTUPOBAHHE, HTONNACTUKA KOPOHAPHbIX 3pTePMi CO CTEHTHPOBAHMEM W KaTETeHaA abALIMA

IPENapaToB AT MEAULKCKOTO NPUNEHEHU A1 OBeCTeuek A B Teyeie OHOrO 1042 8 amy
110 M0BOAY CePACUHO-COCYAMCTbIX 3abonesanwii” hitps://regulation.gov.ru/projects#StartDate
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3.9.2022&npa=131380 (3n. pecypc, Aata focTyna 03
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6. Mpuka3 Murucrepcrsa 3apasooxpaeia PO or 29 centatpa 2022 r. N° 6/4 "06 yTBepx fieHin Nepeys nexapCTBeHHbix

y NpYMeHeHWI0 NIexapCTBeHHoro npenapata Gopaura (ganarnunosu).
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