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Toayxosa E.3.!, Causnesa I1.B.!, Mamaasira M.A., Aaexur M.H.?
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OCOBEHHOCTH 3XOKAPAUOTPAOHUYECKOTO
HMCCAEAOBAHUSA Y TAITUEHTOB ¢ COVID-19

Hosas xopoHaBupycHas HHGEKIHs CTaAd OAHOM M3 aKTyaAbHbIX IIpobaeM 3apaBooxpanenna XXI sexa. Bosnukaromue npu aTom
PACCTPOMCTBA YaCTO MPUBOAIT K $OPMUPOBAHHIO KAPAHOITYABMOHAABHOM [TATOAOTHH, TPebyIome# CO3AaHMsT HOBOMH MapaAUTrMbl
B AMarHOCTHKE M AedeHHHU. FICCAGAOBaHHS, IPOBeACHHbIE BIIePHOA TAHACMHUH, TOKA3aAM BAKHYIO POAD axoKapauorpaduu (IxoKT')
B AMaTHOCTHKe ACYHKIMM paBoro skeayaouka (I1DK) y manuenTos ¢ AbixareabHo# HepocTaTouHOCThIO Tpit COVID-19. C aroit
yeAblo IPOBeAEH aHaAM3 IToKa3aTeAelt IX0KT, 06AaAaomUX BHICOKOH MPOTHOCTHYECKOH eHHOCThI0. Ha 0CHOBaHMM MOAYYEHHBIX
AQHHBIX MOXKHO ITOAATaTh, 4T0 IIpH IX0KI' AOIIOAHMTEAbHBIH AKIIEHT AOAXKEH OBITh CACAQH Ha M3yYEeHHUH Pa3MepOB IIPaBbIX OTAEAOB
CcepAlla, COKpaTHTeAbHOH pyrKiuu [IDK U CHCTOAMYECKOTO AaBACHHUS B AerouHO# apTepun (AA) Kak HauboAee YyBCTBUTEABHBIX
niokasareaedt ocTHarpy3ku IDK u KOCBEHHBIX MapKepOB TsDKeCTH 3a60AeBaHMA ACTKUX. AAS OI@HKHM CHCTOAMYECKOH QyHKIUM
TDK moxHo pekomerpoBath RV FAC kak Hanboaee nHOOPMATHBHBIN MOKa3aTeAb. KpoMe TOTo, yCTaHOBAGHO, YTO MPOAOAbHBIH
crpefin IDK MMeeT AOIIOAHHTEABHOE 3HaYeHHe B PAHHEeH MAGHTHQUKAIMH NPHU3HAKOB CHCTOAMYECKON AUCOYHKLMHU U CTpaTUdH-
Kayuu pucka y manuenTos ¢ COVID-19. IToMumo 9 PeKTHBHOCTH ¥ BOCIIPOM3BOAMMOCTH METOAR, BAYKHBIM MPEUMYLIECTBOM
Ox0KTI' siBAsieTcs ee AOCTYITHOCTh, BO3BMOXXHOCTh COXPAHATbh H300paskeHHs AASL AUCTAHIIMOHHOM MHTEPIIPeTalliy APYTHMH CIIe-
IIMAAHCTAMH, OTCAEKHMBAaHNE U3MEHEHHI MOP(pOPyHKIHOHAABHBIX TAPaMeTpoB cepala. Takum 06pa3oM, MPOBEACHHDIH aHAAU3
MHPOBO AHTEPATYPHI IO3BOASET MOAAraTh, 4o xoKI' MrpaeT BaXXHYIO POAb B IPOTHOSHPOBAHMH TSUKEABIX KAPAHOITYAbMOHAAD-
HbIX HApYIIeHHH, CBOeBpeMeHHOM Bbibope cTparernu Aedenus nanuenTos ¢ COVID-19, mosTomy AOAXHA CAYXKUTb AOTIOAHUTEAD-

HBIM METOAOM KAMHHYECKOH OLIEHKH, OCODEHHO y AUI| C yMepeHHOMN HAH TsDKeAOH GOpMOi 3a60AeBaHHs.

Karouesvie crosa

Oxokaparorpadus; AucoyHKIus npasoro xeayaouka; COVID-19; mpeaukTop He6AaronpusrHOro

MICXOAQ; IPOAOABHBI CTPEMH IPABOTO KEAYAOUKa

Ars yumuposanus

Golukhova E.Z., Slivneva IV,, Mamalyga M.L., Alekhin M.N. Features of echocardiographic study in

patients with COVID-19. 2023;63(5):3-11. [Russian: Toayxosa E.3., Causresa H.B., Mamaasira M. A,
Anexun M.H. OcobenHocTu axokappMOrpadHueckoro Hccaeposanus y nanuentos ¢ COVID-19.

Kapawuoaorus. 2023;63(5):3-11].

Asmop A% nepenucku

Bpeaennue

Hosas xoponaBupycHass MHPEKIUSA CTaAa OAHOM M3 aK-
TyaAbHBIX Ipobaem 3apaBooxpanenns XXI sexa. [Tanaemus
aTOro 3a60AeBaHMs BBI3BAAA HE TOABKO 3HAYUTEAbHbIE H3Me-
HeHHMs XapakTepa COIMAAbHO-3KOHOMHYECKMX OTHOIICHHM
B obmiecTse, HO M NOCTaBMAA TEPeA MEAMIIMHON KOHKpeT-
HBIE 33Aa4YH, CBSI3aHHBIE C Pa3paboTKO# HOBBIX HayuyHO 060-
CHOBAHHBIX TIOAXOAOB AASl AMATHOCTMKH M 3((PeKTHBHOTrO
aevenns COVID-19 (a66pesunarypa or anra. COronaVIrus
Disease 2019). Ocobas caoxuOCTb Aeuerns COVID-19 06-
YCAOBA€HA TeM, YTO BO3HHKAIOIIHME IIPH 3TOM PacCTPOMCTBA
YacTO NPHBOAAT K GOPMHUPOBAHMIO KOMOPOHAHBIX ITyABMO-
HAABHBIX M KAPAMAABHBIX HapyIIeHHH, TPeOYIONMX CO3AAHUS
HOBOW IMAPAAMTMBI B AMAaTHOCTHKE U ACYEHHH KAPAHOTTYAbMO-
HAABHOW TaTOAOTHH. B cBsI3H ¢ 9TMM 60ABIIOE 3HAYEHHME CTa-
Aa mpHObpeTaTh NPEAUKTHBHAS AMATHOCTHKA, B 3aAaYH KO-
TOPO¥H BXOAMT BO3MOXXHOCTb IIPOTHO3MPOBAHHMS PHUCKA XKH3-
HEYTPOXaIOUMX OCAOKHEHHH U HeOAArONpUATHOTO MCXOAA
3aboAeBaHMs.

KapanoBackyAsipHbIe OCAOKHEHH
MssectHo, uro Bupyc SARS-CoV-2 BhI3bIBaeT He TOAb-
KO IOBPEXAEHHEe AeTKHX, HO M IpsIMbIe HAH OIIOCPEAOBaH-

ISSN 0022-9040. Kapanoaorns. 2023;63(5). DOI: 10.18087/cardio.2023.5.n1806

Cansrena Mnecca Bukropossa. E-mail: slivneva@mail.ru

Hble JKU3HEYIPOXAIOIHE CTPYKTYPHO-QYHKIHOHAABHbIE
MOBPEXAECHHS CEPAEYHO-COCYAMCTOM CHCTEMBI [1, 2]. B xa-
yecTBe MEepBUYHOrO 3BeHa POPMUPOBAHUS CEPACYHO-COCY-
aucroit maroaorun npu COVID-19 MoxHO mpearoAararh
npsiMOe BO3AEHCTBHE BHPyCa Ha MHMOKAapA, @ TaKXKe TOKCH-
YeCKOe AeHCTBHME LMTOKHHOB, BRICBOOOXKAQIOLMXCST BO Bpe-
M1 MHQEKIIHH, COMPOBOXKAIOLIEECs Pa3BUTHEM MHOKAPAMTA,
ocTporo MHPapKTa MHOKAPAA HAH CTPECCOBOM KapAHOMHO-
natuu (3, 4].

Kpome Toro, ceppeunsie 3aboaeBaHusi MOryT OBITH CBS-
3aHBI C OCTPBHIM IOBPEXACHHEM AETKMX, BBI3BIBAIONIMM BTO-
puuHyIo AuchyHKumIO npasoro xeayaouka (IDK) [3]. Oto
MOXeT OBITh Pe3yAbTaTOM OCTPOrO PEeCIMPATOPHOIO AMC-
tpecc-cunapoma (OPAC) xax Hamboaee THKEAOH CTaAMM
OCTPOrO MOBPEXACHHS ACTKHX, OCTPOi ATOYHOH 3MOOAMH
Ha (OHe HapyIeHHi CBePTHIBAHUS KPOBH, BEHO3HOH TPOM-
60amboann. PasBuTHE CHHAPOMA OCTPOrO IOBPEXACHHS
AETKHX [IPH HOBOM KOPOHABUPYCHOH MHPEKIIHH 3HAUYMTEAD-
HO yxyamaeT nporao3. Ecau aeraasnocts npu OPAC pas-
AMYHO¥ STHOAOTMHM TIO AAHHBIM MeTa-aHaAu3a [S] cocraBas-
et okoAo 45%, To mpu OPAC na ¢one COVID-19 ormeua-
J0TCSt OCOOEHHO BBICOKHE TOKA3aTEAU ACTAABHOCTH, KOTOpBIe
moryT pocruratb 85% [6-8]. Oauum u3 Hauboaee BeposT-

")
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HBIX OOBACHEHHH TAKOTO HECOOTBETCTBHS MOXET OBITH BbI-
COKas YaCTOT2 M TSUKECTh CEPAEYHO-COCYAHMCTBIX OCAOXKHE-
HH# NPH KOPOHABUPYCHOH HHPEKIHH.

Pe3yabTaThl KAMHHYECKHX HCCAGAOBAHHH TTOATBEPIKAQIOT,
YTO MALMEHTH C UMEIOLIeHCA CePAEYHO-COCYAMCTOH NaTOAO-
rueit (Mmemudeckas 60Ae3Hb cepAla, runepToHMyeckas 6o-
Ae3Hb, CaXapHBIii AHabeT, KAanaHHbIe HAH BPOXKAEHHBIE TIO-
POKH CepAla), MOABEP/KeHbl HauDOABIIEMY PHCKY Pa3BHTHS
ocaoxuennit [9]. Tlo Bceit BHANMOCTH Cepbe3Hbie KapAH-
aAbHble OCAOXKHEHHS YCYTYOASIOT COCTOSHHE mNaljHeHTa
¥3-32 CHIDKEHHOTO QYHKIIHOHAABHOTO Pe3epBa CEPAEYHO-CO-
cyaucroii cucrems! [3]. Kpome Toro, mpu cuHApOMe cHCTeM-
HOr0 BOCIMAACHHS [HIIepMeTabOAM3M NMPHBOAMT K MOBHIIIE-
HHIO NMOTpebACHHMS KMCAOPOAR, YCYTYOACHHIO MIIEMHH MH-
OKapAa ¥ CepACYHON HeAOCTaTouHOCTH. Bee aTo mossoaser
NPEATIOAOXKHTS, ¥TO HEdekionHb crpecc npu COVID-19
MOXeT GBICTPO MepeBecTH NMalHEeHTa C CepASYHON HEAOCTa-
TOYHOCTBIO HAH HIIEMHYECKOH GOAS3HBIO CEpPALIA 3 KOMITeH-
CHPOBAHHOTO COCTOSHHUS B HecTabuasHoe [8].

IXOKapAHOTPaQH s B 3Py MAHAEMHH
HOBO# KOPOHaBHPYCHOH HHPEKIHH
Oxokapauorpadus (IxoKI') B Tewenme MHOTHX Aecs-
THAeTHI BblAa cPOKycHpOBaHa Ha QYHKIIMOHAABHOH OLEH-
Ke AeBBIX Kamep cepAlla. MHOrMe HCCAGAOBaTeAM OTMeda-
AH OTCYTCTBHE H3MEHEHH CO CTOPOHbI AEBBIX KaMep CepAlia
B TeYeHHE AAHTEABHOTO BpeMeHH y GOABIIMHCTBa GOABHBIX
COVID-19 [10-13], uro Ha 3ape pacIpoCTpaHeHHs BHpY-
ca SARS-CoV-2 npuBeA0 K NpeyMeHbIIEHHIO 3HAYHMOCTH
Ix0KI. AOnOAHHTEABHO, HEOCBEAOMAEHHOCTh H HEAOOLIeH-
Ka MaToPH3HOAOTHIECKOH H KAMHHYECKOH IIEHHOCTH CTPYK-
TypHO-QyHKIHOHaAbHbIX H3MeHenni IDK Takxe orpasm-
unan npumenenne JXoKT cpean manmertos ¢ COVID-19.
B coderanuu ¢ NpeAOTBpaleHHeM TPAHCMHUCCHH KOPOHABH-
PYCa H CTPeMASHHEM 3al[UTHTh MEAHIIHHCKHE IEPCOHAA, Bhl-
lIeyKa3aHHble IPHYHHEI PHBEAH K AHMHTHPOBAHHOMY HC-
noas3opanuo IxoKI. Ho, yunTsiBas BEICOKYI0 9acTOTY Kap-
AMOBACKYASIPHBIX OCAOXKHEHHIH, BCe CAOXHEe CTaHOBHAOCH
TIPHAEPKMBATHCS HCXOAHBIX peKoMeHAanuit [14, 15].
He6e3ocuoBaTeAbHO OBIAO OTpaHHYEHO HCIIOAb30BaHHE
uypecnumesoaHoro 3xoKI y manueHTOB C HOBOH KOPOHABH-
PYCHO# HE@eKIHeH, TOCKOABKY BbIAbIXaeMas AMCIIEPCHS 23-
PO30AeH BO3AYHIHOM CMECH BO BpeMs MPOLEAYPHl YBeAHIH-
B2eT prCx HEMIMpPOBaruA nepcoHaa [3, 16]. Ilpu arom
9aCTOe OTCYTCTBHE ONTUMAABHOM TPAHCTOPAKaABHOM BH-
syaamsammy y nanuesTos ¢ OPAC u/man ucxkyccTBeHHOR
BEHTHASIHSH ASTKHX He TO3BOASET MOAHOCTBIO OTKA3aThCA
OT HCTIOAB30B2HNSE SPECTIHIEBOAHOTO AocTyna [17].
Otrocuresss0 TpascTopaxaasHoi IxoKI nepsuuHbie
NOACKEHHS OpeTepnean H3meneHns. Hosble HayuHble HC-
caeproBaHus, sumoanennse x 2021 & (TpeTss Boana pacnipo-
CTpaHeHHs HOBO¥ KODOH2BHDYCHO# HHQEKIHH), O3BOAH-

4u

AR AOMOAHHTH MpOTOKOA JXOKI' KOHuenTyaAbHBIMM AH2-
THOCTHYECKHMH IIPEACTABACHHAMHI O METOAHKE IIPOBEACHHS
HCCAGAOBAHHSA, 3HAYMMOCTH TOKA3aTeAeH M OLIEHKM pHCKa
KU3HEYTPOXAIONMX HapymeHuii. B macrosmee spems npu-
3HaHO, 4T TpaHcTopakasbHas IxoKI' npeacrasaser coboi
6aAaHC MOAB3BI H PHCKA, OCOOEHHO B PHEMHOM OTAGACHHH
NpPH MapIIPYTH33lMH MAIHEHTOB, MPH ONpPEAGACHHH TakK-
THKH Ae4eHHs, IPH MOAO3PEHMAX Ha AMCQYHKIIMIO AEBOTO
u/uam pasoro xeayaouka [14]. Ocoboe BHMManue yaeAs-
eTCs npenMymecTsaM OKyCHPOBaHHOH TPAaHCTOPAKAAbHOM
Ix0oKT' y namuentos ¢ COVID-19 ¢ HecrabuabHO# remo-
AWHAMHKOM, HAaXOASNIMXCA B KPHTHYECKOM COCTOSIHHH, TA€
OxoKT npuobpetaer Bce Hoabmee 3HAYEHHE AAS TIPHHATHA
KAMHMYecKux pemenuii [ 16, 18, 19].

Ha $one maHAeMHM HAllM MPEACTABACHHMS O AMarHOCTH-
HeCKOM AATOPHTME TakoKe CymecTBeHHO u3menHAmch. Co-
FAACHO HAKOTACHHBIM AQHHBIM 32 MMOCAEAHHE ACCATHAETHS
cHmwKenne mpoussoauTeabHocTH IDK sBAstercs Hesasucu-
MBIM MPEAHKTOPOM OCAOXHEHHOTO TeueHHs 3aboAeBaHMS
M CMEPTHOCTH Y MAIIHEHTOB C CePACHHOI HEAOCTATOYHOCTHIO,
ACTOYHOH THIEPTeH3HeH, HINeMHYecKoH OOAe3HBIO Ccepa-
1a, AuchyHKIHed AeBoro xeayaouka (AXK), BpoxaeHHbIMU
uAM nprobGpeTeHHBIMM NOpoOKaMu cepaua [20-22]. Mccae-
AOBaHHS, IPOBEACHHBIE B NIEPHOA MaHAEMHH HOBOM KOPOHa-
BUpPYCHO# MHEKIMH PaCIIMPHAM TMPEACTAaBACHHSA O PeaAb-
HBIX BO3MOXXHOCTSAX MPOTHOSHPOBAHHSA HebAaronpHATHO-
ro ucxoaa y nanuenTos ¢ COVID-19 1 npaBoxeAyAOUKOBOH
aucynxuumeii [10,23].

9x0KTI nporokoaynanuenros c COVID-19

Hcnioap3oBanmie CTaHAAPTHOTO NMPOTOKOA2 OOmenpuHs-
Toix OxoKI' mapameTpoB MMeeT OrpaHHYeHHYX HHOpMa-
THBHOCTD [23], 06yCAOBAGHHYIO CAOKHOM HEMPaBHALHOH
TpexrpanHoi opmoit [DK u crpeMuTessHO MeHSOMMME-
€S TeMOAMHAMHYECKHMH YCAOBHAMH IPH IPOTPecCHPOBa-
mun COVID-19 [21]. Ao cux nop se cymecTsyer esusoro
nportokoaa IJxOKI HCCAGAOBaHMS, NMPHUHSTOTO HAVSHBIME
co00mecTBaMH, AAS OLIeHKH KapAMONTYABMOHIAREOH CHCTE-
MBI y TIAI{HEHTOB C HOBO# KOPOHABHPYCHO nudeximei. Tou
He MeHee B CBeTe HMeIomeRcs HHPOPMALIHH Mbl CTPEMHARCE
onpepeAnTs Hanboaee nEgopmarnsrsie IxoKI noxasarean,
Ha KOTOpbIe CTOMT 00palaTh BHUMAHHE NPH TPOSSASHHH HC-
caepoBarus cpean nanuenTos ¢ COVID-19.

Be3ycaoBHO, OCHOBHbBIE CIOCODBI OLEHKH B 3XOK2DAH-
orpaduy ZBASIOTCS TPAAMLHOHHBIMH — IDHDOKO TPHMEHS-
erca ¢paxuus seibpoca AJK, Hcmoassyercs onenka obvem-
HbIX H AMHEfHBIX NOKa3aTeaedi xamep cepana. Ho, mockoas-
Ky Y HalMeHTOB C HOBOM KOpoHasupycHo# uadexuumen [DK
AydIlle OTPAKACT COCTOSHHE ITyABMOHAABHOH CHCTeMBI H AO-
Ka3aHa CBA3b BHYTPHOOABHUYHOM ACTAABHOCTH C AHAATAlLH-
eit IDK [14], To 3x0KI' npoTOKOA AOAXEH BKAIOYAThH OLfeH-
Ky pa3MepHbIX MOKa3aTeAeH C aKI[EHTOM Ha NPasble KaMepsl
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SS PEAAKLIMOHHAA CTATbHA

Tabanna 1. DxoKI onenxa npasnx kamep cepana

’J?Mt‘pi{hle NOKAIATEAN MPABKIX XaMEp CCPALa

Auneitsnie s 06vesisie noxaszarean [11

Annednbie pasmeps DK
Maomaas TDK
Oruomenne naomaan [OK/AXK

[Mokazarean cucrossrdeckorn gyHxmumn TDK

®paxusonnoe uamenenne momaan DK (FAC RV)

Cucroaraeckan cKOpocTs (') ABHMEHNS TPHEYCTTHARABHOTO KOAbILA

CHCTOARYECKA IKCKYPCHR NTAOCKOCTH TPHKYCTHAIABHOTO KOABILA
(TAPSE)

Huaexc npouspoarTeasiocTin Mnokapaa DK (mraexc Tei)

TMokasarean aedpopmatmm suoxapaa (LS FW RV, GL'b: R\')

ITapaMeTprl ACTOUHOM TEMOAHHAMHKN

Cucroamsiecxoe sasacune s AA

Cpeanee papaenie 8 AA

Aerousoe COCYAHCTOC CONPOTHBACHHE

I1I1 - npasoe npeacepane; DK - npasuii xeayaotiex,
AXK - aesmit meayaouex, FAC (fractional area changc} -
$paxunonnoe usmenenne naomasm; TAPSE (tricuspid annular plane
systolic excursion) — CHCTOAHHECKOE ABIOKEHIE TPHKYCIHAIABHOTO
xoasna; LS FWRV (longnudmnl strain of free wall right ventricle) -
NPOAOALHAS AepopMalis CBOBOAHON CTEHKH NPasoro KeAyAOUKa,
GLS RV (global longitudinal strain of right ventricular) -
raofaabHan NPOAOALHAS ACPOPMALIAS IIPABONO KEAYAOUKA;

NA - Aerounas aprepus.

CepALa [24, 25]. Aaaee, He0OX0AMMaA OLIEHKA CHCTOAMYECKOR
¢ynxuun [DK ¢ nomompio Takux nokasareaest, Kak gppakmu-
onnoe usmenenne naomaan (FAC), MuoxapauasbHas cxo-
poCTh (S) DK, cucroanueckas AKCKYPCHSA MAOCKOCTH TPH-
KYCIHAQABHOIO KOABLQ (TAPSE); uuaexc NPOHABOAHTEAL-
HocTH Muokapaa TDK, man muaexc Tei, Tawke aro moryr
BuiTh okasarean aedopmatyun Muoxapaa 'K (npoaoabasit
crpeitn ceoboaron crenkn IDK (longitudinal strain of free
wall right ventricle - LS FW RV) u rao6aasubiit 1poAoas-
bt crpeits [DK (global longitudinal strain right ventricle -

GLS RV). M kak 06s3areAbHas YaCTh MCCAEAOBAHMSA, AOAKHA
npOBOAHThCﬂ OIleHKa AECTOYMHOH FEMOAMHAMHKH C H3Mep€HM'
eM AaBAeHHA B Aerounoi aprepun (AA) (Taba. 1).

Mopdomerpuueckuit aHaAH3
NpaBbIX KaMep cepana

[NepBOHAYaABHBIM CNOCOOOM OLIEHKH MPAaBHIX OTAEAOB
CepALA SBASETCH MX MOPPOMETPHUECKHIE AHAANS, B TOM YHC-
A€ Y MAIMEHTOB C OCTPhIM MOPAVKEHHEM ACTOYHOM TKaHH. Pe-
3epByapHas QyHKIMA MPABHEIX KaMep CEPALIAa KOMIEHCHPYeT
BO3POCIIYIO MOCTHArPY3Ky, H 3TO BBIPAXKACTCA B KOMIEHCA-
ropHoil auaaranuu Kak DK, tax u ITI1. Ilo mepe napacra-
HHA AErOYMHOrO COMPOTHBACHMS IPOHCXOAMT AHMAATALMA
[TK, yseanuenne kak abcoarornnix snavenuin IDK, rak u or-
HoweHua naomaan [DK k maomapn AJK, xoropoe moxer
npubarxarscs x 1,0 # A2Ke npesniuars ykasaHHoe 3Have-
ume (Hopma 0,6) (puc. 1), M B TakoMm cayyae BepXymKa cepa-
ua MmokeT popmuposarscs [DK.

Coraacxo Argulian u coasr. [26], auaaranmio TDK wacro
OMPEAEASAH CPEAN TOCIHTAAM3HPOBAHHBIX MAIMEHTOB € HO-
BOM KOpPOHaBMpycHOM MHeKuHed npy nposeaeHUH QoKy-
cuposannoro IxoKI' uccaeaoBanns. Ilo AaHHBIM YHHBapH-
AHTHOT'O AHAAM3A, CMEPTHOCTD [IPH HOBOM KOPOHABHPYCHOM
HMHEKIHH ObIAA ACCOIMMPOBAHA C MCKYCCTBEHHOM BEHTHAA-
L{HEH AErKHX, KAPAHOTOHHYECKOH NOAACPIKKON, AMAATaL[HEH
['DK, Toraa Kak npu MyASTHBAPHAHTHOM QHAAM3E AMAATAL[HS
DK oxazaaack eAMHCTBEHHOM NEPeMEHHO, CBA3AHHOM C He-
GAaronpUATHEIM MCXOAOM (OTHOIEHME MIAHCOB (O11) 4,5;
95% aosepureastbii unTepsaa (AH): 1,5-13,7; p=0,005).

ITapamerpnl cucroanveckon pyuxunn [1DK

H:mﬁo.\ee pacnpocrpaueuuhm H AETKO BOCI’IPOH:&BOAH-
MBIM METOAOM OLeHKH cucToaHveckoR ¢ynximuu DK asas-
eTCA ABHXKEHHE TPHKYCIHAAABHOrO KoAbla — TAPSE [27].
Cruxenme akckypeun (< 17 MM) yKashiBaeT Ha CHCTOAHYe-
ckyo ancynkumo ITDK [28].

Pucynok 1. Mopdomerpuyeckui aHaAn3 pasMepos NPaBoro XeAyAouka

NuHeiHbie pasmepsb! MK

OTtHoweHue nnowaan MK/ MK
cocrasnser 0,8 (npu Hopme 0,6)

Nunacronuyeckuin anamerp BTIK
3,7 cm npu Hopme 2,010,15 cm

TDK = npaswmit xeayaouex, AOK — aessiit xeayaouex, BTTDK - naisoanodt TpakT npasoro eayaouka.
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§ PEAAKILIMOHHAS CTATDbS

CoraacHo cucremaTHyeckoMy 0030py C MeTa-aHAAM-
3om (Martha u coasr., 2021), Brarounsmemy 641 naumenra
¢ COVID-19, cumwxenue nokaszateas TAPSE Ha 1 MM 6b1a0
ACCOLMMPOBAHO C YBEAMYEHHMEM AETAABHOCTH (OTHOIIEHUEe
puckos (OP) 1,24; 95% AU: 1,18-1,31; p < 0,001; B o6pe-
AMHEHHOH ckoppekTupoBaHHOK Moaean OP 1,21; 95% AU:
1,11-1,33; p < 0,001) [29]. B cpeaHem pasuuua MexAy 3Ha-
yenusmu TAPSE B rpynmne BbDKMBIIMX M yMEPIIMX COCTaBHA
3,74 MM, HO CTOMT 3aMETHTb, YTO BCETO B ABYX HCCACAOBAHMU-
AX M3 CEMH 3TOT ITOKa3aTeAb ObIA HIKe pedepeHCHOro 3Haye-
HUSI, B OCTaAbHBIX mybAnKanusx snavenre TAPSE B rpynme
HeGAaronpmrﬂoro HCXO0AQ BapbHPOBaA0 OT 18 A0 21 MMm.

CoraacHO AQHHBIM KHTaMCKHX MCCAEAOBATeAeH, CPeAr
BCeX rocnuTaAusHpoBanHbix manuentos ¢ COVID-19 cuu-
xenue rmoxasareast TAPSE ormewaroch Bcero B 4% caydaes
[30]. ITpumeyaTeAbHO, UTO B PAAE HCCACAOBAHMI CHUDKEHHE
TAPSE Ha6A10AaAH, KaK IIPaBHAO, Y TEPMUHAABHBIX GOABHBIX
c COVID-19, Aa ¥ cpeAH HUX 3HaYeHHSI HEPEAKO ITPEeBBIIAAN
MIOPOroBbI€, YTO, IO BCeH BUAMMOCTH, MOXeT 6bITh 06YCAOB-
AGHO PSAOM HEAOCTATKOB, NPUCYIIHX AQHHOMY NapaMeTpy,
BEAYIIMM M3 KOTOPBIX SBASIETCSI OLIEHKa TIPOAOABHON QyHK-
yuu IDK Ha ypoBHe TOABKO 6asaAbHBIX CErMeHTOB (cM. AO-
TIOAHMTEAbHBIE MATEPHAABI Ha CaiiTe U3AAHUA). BoipakenHas
TpuKycnupabHas perypruranus (TP) Taxke Moxer npuso-
AUTb K 3aBblIeHHI0 nokasareast TAPSE [2].

[Tpumenenue TKaHeBOM AOMMAepPOrpadyy MO3BOASET HU3-
MepATh CHCTOAMYECKYIO CKOPOCTb ABMXKeHHS Ppubpo3HOro
KOABIIA TPEXCTBOpYATOro Kaanasa (S’). B Hopme aror noxa-
3aTEADb B PEXXHME UMITYAbCHO-BOAHOBOM TKaHEBOM AOIIIIAEPO-
rpaduu AoakeH npessimars 9,5 cM/c [28]. [Teperpyska Aas-
AenvieM nipu passuria OPAC conmpoBokAaeTcs nosiBAeHHeM
TP, 1, BepOATHO, MPUBOAKT K 3aBbllIeHMIO 3Havenuit S* [2].
Kpome Toro, mpumenenue aToro noxasareast, kak 1 TAPSE,
y MauMeHTOB Ha QOHE CTPEMHTEAbHOH TNMeperpysku AaBAe-
HMeM OrpaHHyeHa OL|eHKO# 6asaabHbIx cermenToB IDK [31]
U er0 MPOAOABHOH QYHKIIHEH.

B psae uccaepoBaHMI 1MOKa3aHO, 4TO PPAKIUOHHOE H3-
menenue momaaun IDK (FAC RV) xopomo xoppeaupyer
¢ paxuueit seibpoca (OB) IDK no AaHHBIM MarHUTHO-pe-
3oHaHCHOTO Tomorpaduyeckoro (MPT) uccaeposanus [32,
33]. B Hopme 3TOT noKasareAs npesbimaer 35% [28].

B nccaeposanue Barman # coaBT., HeCMOTPS Ha CTATHCTH-
YecKd 3HauMmoe cHixeHHe mokasareas FAC RV B rpymme
TsokeAoro Tederns COVID-19 (41% nporus 45% B rpynmne
BbDKHMBIINX) B COYETAHHH C IPH3HAKAMH AEBOXKEAYAOUKOBOI
aucyskimu [34], 30T noKasaTeAb MpeBbIAA OPOrOBOE
3HauyeHHe. AHAAOTHYHbBIE AaHHbIe ObIAM TOAYYEHBI B HCCAe-
AoBauuHU [OAYXOBO# M COABT., MOCBANMEHHOMY OIPEACACHHIO
Ox0KTI' npeAHKTOpOB HeGAArONMpHATHOTO HCXOAA Y IALHeH-
toB ¢ COVID-19 [23], coraacso KoTOpbIM OTMEYaAOCh CTa-
THYecKkH 3Haunmoe cHikerne FAC RV cpean ymepummx ma-
yuenTos (45,4% npotus 52,7% B rpynmne sbokusmux). Tem

He MeHee IOAyYeHHBIe 3HAaYeHHs B TPYIINe TSDKEAOTO Teye-
HUS 3200A€BaHMS HMAM HeOAArONpHSTHOTO MCXOAQ y IAlH-
enToB ¢ COVID-19 3ayacTyio OKa3bIBaAMCh BbILIE IPAHUIIBI
HOPMBI, T. . IpeBbimaAn 35%.

Haobopor, B nccaepoBannu Bleakley u coaBr. 3HaunTeAb-
HO 6oAee BHICOKAst AOAS MALMeHTOB ¢ Aucdynkumeit IDK 6bi-
Aa BbisiBAeHa ¢ nomomsio FAC RV [35]. Oanako uccaeaosa-
HUE OBIAO ITOCBSIIEHO H3YYeHHIO GEeHOTHIA IPABOKEAYAOHU-
KOBOH AMCOYHKIHMH cpeau KpuTuueckux 6oasrpix OPAC
KOPOHABUPYCHOM 3THOAOTMM, U3 KOTOpbIX y 42,2% mpu-
MEHSAACh BEHO-BEHO3Has OKCTPAaKOPIOpaAbHas MeMOpaH-
Hasi OKCUTeHauus. ABTOPbI MPEATTOAOXKHAH, YTO AOMUHHUPY-
fomuM perorunom DK AMcOyHKIMM y TaKMX MALUEHTOB
SBASIETCSI He IPOAOAbHOE (OT OCHOBaHHS CepAlla K ero Bep-
XylllKe) HapylleHue, a paAnasbHoe (0T mepudepuu K LeHTpy
TOAOCTH), B CBSI3U C YeM TaKHe TapaMeTPhI OLIEHKH IPOAOAb-
Ho# ynxuuu, kak TAPSE u cHcroAnyeckas MHOKapAHAAb-
nast ckopocts IDK (RV S°), He HecyT AoAXHO# HHPOpMALUHK
U3-32 IMIEPAMHAMMH, BO3MOXKHO, B OTBET Ha PAAHAABHYIO
Aucoynxumio. M 6oaee npeanourureapHo npumensits FAC
RV B xombuHauuu ¢ cucroamyeckum AaaenueM B AA (co-
npsokerne IDK ¢ MaabiM kpyrom kpoBoo6pamienus).

Boaee TO4YHBIM MapaMeTpOM OLIEHKHM CHCTOAMYECKOMH
dynxuun IDK MOXHO 6510 651 CYUNTATH HHAEKC IIPOM3BOAH-
TeapHoCcTH MuoKapaa IDK (unaexc Tei). B Hopme unpexc Tei
I'DK ne npessimaer 0,40 mpyu MMITYABCHO-BOAHOBO# AOTIIIAE-
porpa¢uu u He npepsimaer 0,55 MpU UMITYABCHO-BOAHOBOI
TKaHeBo# Aommaeporpaduu [27]. OpHako MOBbIEHME AQB-
AeHMS B AA NPHBOAMT K «TICEBAOHOPMAAM3ALIMK> MOKa3aTe-
Asl, YTO SABASIETCS CYIIECTBEHHBIM HEAOCTATKOM B HCITOAB3O-
BaHMM ITOTO MapameTpa y MAIMEHTOB C BO3PACTAIOMIMM Ae-
TOYHBIM CONpOTHBAeHUEeM [36].

Baxxno ormeruts, uro ¢paxumsa Beibpoca IDK no aan-
HbiM Ix0KI' B 3HaUMTEABHOM Mepe 3aBUCHT OT YCAOBHIi Ha-
TPY3KH, 1 IO3TOMY He MOXKET CAY>KHTb HAAKHBIM KPHTEpPH-
€M OlEHKH COKPaTHTEeAbHOH crnocobHocTH Muokapaa TIDK
y MALMEHTOB C BHIPAKeHHOM AMAATal[Hel UAM Ha GOHe nepe-
rPY3KH AABACHHEM, KOTOPas YaCTO BCTPeYAeTCs y NaLHeHTOB
¢ COVID-19. Hoprie 9x0KT' MeTOABI, BKAIOYAS AByMepHOE
orcaexusanue criekaos (2D STE) u tpexmepryo 3xoKL,
TIOMOTAH AOCTHYb BBICOKOTO YPOBHS TOYHOCTH B QYHKIH-
oHaabHOM onenke DK, comocraBumoro ¢ aaussivu MPT,
IPH3HAHHBIM 3TAAOHHBIM METOAOM BH3YaAM3alIHH M OLIEHKH
IDK [37]. Oanako 3D anaaus IDK tpebyer cooTseTcTsyio-
1Iero MpOrpaMMHOrO MAaKeTa U HANpSAMYI0 3aBHCHT OT Kade-
crBa usobpaxenms. Kpome Toro, Becompim HepocTarkom 3D
mopearpoBanus TDK sBAseTCS 3aBHCHMOCTb OT HarpysKH,
YTO MPH BBHIPAKEHHON AMAATAIIMH MOXET NMPHUBOAMTH K He-
MIOAHOMY BKAlO4eHHI0 Bcero DK B Habop AaHHbBIX mHpamu-
AQABHO¥ GOPMBI, ¥ B KOHEYHOM MTOre, TIPUBEAET K 6OABIION
norpemsocTy npu 3D-pacuerax. Takum obpasom, BHeceHHe
TPEeXMEepPHOro aHaAM3a B (OKYCHPOBAHHBIA MPOTOKOA y Ia-
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uuentos ¢ COVID-19 neneaecoobpasio u3-3a OTCYyTCTBHA
CBeACHHT O NPOrHOCTHYECKOM LEHHOCTH METOAA [28], a Tak-
e MMEIOIMXCH OrPaHHYeHUI METOA].

Conpeuennoﬁ W MEPCHeKTHBHOH METOAMKOH, MO3BO-
asiomeit ouennsats ¢ynxkumo DK # mexanuky ero mmo-
KapAa, ABASETCS BH3yaAH3auua Aedopmaiuu Muokapaa [10,
38, 39]. Aedpopmauns MMOKAPAZ MAM CTPEfiH [PEACTABAS-
et coboft H3MeHeHHe 0OBEKTA MO OTHOMIEHMIO K €r0 HaYaAb-
Hoit gopme [28]. Ixokapamorpaduueckas ouenxa pedop-
maipn MHokapAa TDK moxer 6miTh BHIOAHEHAZ ¢ HCTIOAD-
aosannem metopos TDI (Tissue Doppler Imaging) uau 2D
STE (Two-Dimensional Speckle Tracking Echo). Ofa e-
TOAQ CYHTAIOTCH BOCTIPOM3BOAMMBIMH I AOCTATOUHO TOYHbI-
MH A AMDdEepeHLMPOBaHHKA PASANYHBIX PHUIHOAOTHYECKHX
u naroaoruyeckux cocrosuuii [40]. Texnoaorna STE noaso-
ASI€T AHAAM3MPOBATH TPEK CIHEKAOB BO BPeMA YKOPOHYEHMHS.
B cBOK OuepeAb, CTIEKAB! MPEACTABAAIOT COOOM KpParMHKH,
3ePHHCTOCTD, HO, 1O CYTH, 3TO TAKasl YHHKAABHAS YABTPa3By-
KOBAA KAPTHHA, KOTOPas OCTAETCH OTHOCHTEABHO MOCTOAH-
HOM HA MPOTAKEHNHH CEPACYHOTO UHKAR M, COOTBETCTBEHHO,
y3suasaemoit Aas nporpammst. Kasasit cersent IDK mosxer
OBiTH NPOAHAANINPOBAH B OTACABHOCTH, TRIOKE MOXHO pac-
CYMTaTh CpeaHee 3Hauenue Aedopmalii CBOBOAHOM CTeHKH
TDK, anbo Bcero IDK, T.e. ¢ BKAIOYEHHEM CENTAABHBIX Cer-
menToB. Takum 06pasomM, aTa METOAMKA MO3BOAsiET NPOBO-
AHTb KOAHHECTBEHHYIO OLEHKY NPOM3BOAMTEABHOCTH KaX-
AOTO CerMeHTa B OTACABHOCTH. B oTAmume OoT Aonmnaepos-
CKOV METOAMKH, Y CTIEKA-TPEKHMHIA HET 3aBHCHMOCTH OT YTAA
CKaHHPOBaHMA, MOITOMY AeQOpMALMA MHOKAPAZ MOXKET
Obirb OTCARKeHA B AKOGOM Hanpasaennm [ 28],

B paae mccaeAOBaHHI YOEAMTEABHO AOKA3aHO, YTO aHa-
An3 npoAcAbHO# Aedopmanun [DK asasercs MOmMHBIM MH-
CTPYMEHTOM TMPOTHOIMPOBAHMA HEOAArONPHATHOrO Teue-
Hust pasanumbix 3a6oaesanuit [10, 23, 41, 42]. Baxusim nipe-
HMYIIECTBOM OLICHKH NPOACABHOM AedopMaliii CBOBOAHOM
crenxi TDK (LS FW RV) sBasercs He3aBHCHMOCTh NPeAH-
KTHBHOM LEHHOCTH AAHHOTO MOKa3aTeAs OT raobaabHoM cu-
croamyecxkoi gpynxmmn AXK [10], a Tawxe Goaee Bbicokas
MPOrHOCTHYECKAR 1|eHHOCTh M0 CPABHEHHIO ¢ TAOBAABHOM
sedopmanueit TDK (GLS RV) y nausenros ¢ COVID-19
[43]. Kpome TOro, HEAONIAEPOBCKAN METOAMKA BH3YAAH-
3alMK MPOAEMOHCTPHPOBAAA MPEHMYECTBO IPH MOHHTO-
prure dyHxuMoHaabHbx Boamoxnoctedr TDK [2] n moxer
NPHMEHATHCS B KAHHHYECKMX AANOPHTMAX, HAMPABACHHbIX
Ha MPeAOTBpaleHH: nporpeccupyomed aucdyrximm TDK
y naguenTos ¢ COVID-19 [23].

Gynxuwa AK Moxer GuTh HapymeHa BTOPHYHO MO OT-
Homennio K neperpyske IDK aasaennem n/manm obvemom
3-32 B3AHMO3ABHCHMOCTH XeAyAOuKoB |44 ]. Mnrepec npea-
CTaBASIeT HCCACAOBAHME, B KOTOPOM MPOBOAMAM CPABHHTEAD-
HBIl aHAAM3 OMBEHTPHKYAAPHOM AeOPMALMH MHOKApAd
(GLS LV, LS FW RV, GLS RV) no panssiv IxoKI' y manm-
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EHTOB C KOMMEHCHPOBAHHBIM H HeGAArONpHATHLIM BapHaH-
ToM Teuenus COVID-19 [45]. Cumxenne GLS LV ormeva-
AOCh y BCeX MallHeHTOB, B TO BpeMa Kak nmoxasarean LS FW
RV 1 GLS RV 6niAn 3HQYHTEABHO CHIMKEHBI TOABKO Y IAL-
€HTOB C HeOAArONpPHATHBIMM HCXOAAMH. YCPEAHEHHBIE 3Ha-
gernss GLS RV 8 rpynne HebGAaronmpuaTHOro MCX0Aa €O-
crasuam — 10,2 £ 3,7%, LS FW RV - 9,8 + 3,8%, Toraa kak
¥ KOMIEHCHPOBaHHBIX nanuentos — 20,3 £ 6,1% (p = 0,007)
u-21,5+6,5% (p=0,007), coorsercraenno.

Mo AamnbiM MeTa-aHaam3a Wibowo u coasr. (2021) Go-
aee Huskue nokazarean GLS LV u LS FW RV nesasuch-
MO CBsi3aHbl ¢ HeBaaronpusaTHbIM Hcxoaom npu COVID-19
1 kaxaoe ymensmenne GLS LV u LS FW RV na 1% conpo-
BOXAQETCH yBeAHYeHHeM cMepTHOCTH B 1,3 paza u 1,24 pasa,
coorsercrsento [42].

[To pamnbIM Baycan m Ap., GBIAN ONpeaeAeHBI CASAYIO-
U{Me NPEAMKTOPbI HeGAArONMPHATHOrO HMCXOAZ Y MaljMeH-
ToB ¢ COVID-19: GLS LV > -15,2% (OI11 = 8,34, nanomaab
noa kpusont (AUC) = 0,83, ayscrsureasnocts = 77%, cnen-
uduunocts = 75%), LS FW RV > -18,45% (OILL = 6,23,
AUC = 0,77 ayscrBuTeAsHOCTS = 72%, cnieundmyHOCTh =
66%) [43).

Kpynuoe xoropraoe HccAeAOBaHHe, IpOBeACHHOE Ha (o-
He MAHACMHH HOBOH KOPOHABHPYCHOM MHQEKIHY, TOKA3aA0
BBICOKYIO NpOrsocTuyeckyto nesnocrs LS FW RV s ouenke
HeGAArONpPUATHOrO NMPOrHO3a, MPEBOCXOASIIYI) MOKa3aTe-
A TAPSE MAM CHCTOAMYECKYIO MHOKAPAHAABHYIO CKOPOCTD
TDK (RV S’) [10]. AsTopst OT™METHAM MPHIHAKK AMAATALIMH
IDK u cucroamseckoit auchynxumn DK cpean ymepumx
namMenTos u onpeaeanan LS FW RV menee 23% (s abico-
AIOTHBIX 3HAYEHHAX) B KAYECTBE HEIABHCHMOrO MPEAMKTOpA
FOCIIUTAALHON ACTAABHOCTH 110 AAHHBIM MYABTHBAPHAHTHO-
ro anaansa (AUC = 0,87; uyscrsureasnocts = 94,4%, cnen-
uduanocTs = 64,7%, p < 0,001).

B uccaesosannn Lassen u coast. [46] nabaoaaaocs cuu-
KEHME CHCTOAMMECKON QYHKUMH OBOMX JKEAYAOUKOB y ro-
cnurasusnposanst maymentst ¢ COVID-19. Tlo Aanmbm
MmHOromepHoit perpeccun Kokca, 6bian BhisBACHB! B3aUMOC-
pa3u ymensmenus TAPSE (OP 1,18; 95% AM: 1,07-1,31; p
= 0,002, ymensmenne va 1 amn), GLS LV (OP 1,20; 95% AU:
1,07-1,35; p = 0,002, ymensmenue Ha 1%) u napamerpa LS
FW RV (OP = 1,64; 95% AH: 1,02-2,66; p = 0,043, ymenn-
wenne #a 1%) ¢ aeraasnoctsio or COVID-19.

TToATBEPXAIET MPEAHKTHBHYIO CMOCOOGHOCTD MPOAQAL-
HOM Aedopmanmy kak mpasoro, Tak 1 AXK nccaeaosanne Bee-
MHPHOIO aAbsiHCa obigectsa sxokapauorpaduu [39]. B uc-
CAeAOBaHME OBIAM BKAIOYEHBI AAHHBIE 13 MEAMIHHCKHMX I{eH-
Tpos. U3 OxoKI' npeAHKTOpOB AETAABHOCTH Y TIALHEHTOR
¢ COVID-19 6p1au shigeAeHB caeayromue nokasarean: GLS
LV —=16,7% u LS FW RV, pasnniit —20,2%. Coorsercrsenso,
ITH 3HAUEHMA MOTYT GBITH BAKHBIMM MAPKEPAMM M AZKeE Npe-
AMKTOpaM¥ KAnHHYeckoro Tedenns COVID-19.
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Ouerka AerouHOM reMOAHHAMHKH

Hanboaee seposramifi mexanusM ¢(OpMHPOBAHHMA CO-
nyTcTBylomeit naroaorsn y mamuentos ¢ COVID-19 oby-
CAOBAGH 3aBOAeBAHMEM AEIKHX, MPHBOASIMM K AucOasan-
CY AOCTABKH M MOTPebACHHA KHCAOPOA3, BHICOKOMY COMpO-
THBAEHHIO AETOMHBIX COCYAOB H CTPEMHTEALHOMY PasBUTHIO
ACTOYHON TMNEPTEH3HM, HTO B KOHEYHOM HTOre NpPHBOAMT
K ocTpoit neperpyske n ancoynxunn [DK [47], Ormevenst
B3AUMOCBA3H MEXAY NOBbIICHHEM CHCTOAHYECKOTO AaBAe-
HuA B AA # TAKECTHIO 3ab0AeBaHH, TEPEBOAOM MALMEHTOB
B OTACACHHE peannmanun, passuriem OPAC [48].

Onenka CHCTOAMYECKOTO AAQBACHHA B ACTOMHOM apre-
purt (CAAA) paccuntsiBaercs no nukosomy rpaauensty TP
no MoAuduiposaHHOi Gopmyae Bepryaas ¢ soobasaennenm
NMPEATTOAAraeMOr0 LIEHTPAABHOIO BEHOIHOTO Aasaenns [27,
49]. ApyruM BapHaHTOM OLEHKH AETOYHOM FeMOAMHAMMKH
ABASETCS M3MEPEHHE CPEAHEE AABACHUE B ACFOYHOM apTePHM
(CpPAAA) no ¢opmyae, npearoxennoin Masuyama [50].
OAHAKO NMPH NPOBEAEHHH HCCAGAOBAHMIT Y MALHEHTOB C Ae-
rounsiM nopaxenneM, IxoKI™ usmenesne CpAAA moxer
COMPOBOXKAATHCA AKYCTHHECKHMH MoMexamu OT B-aunui
B IIaPacTePHAALHOMN MO3ULMK 0 KOPOTKOH OCH OCHOBaHHA
CepAla.

Aasaenne 8 T[T MoXxeT 6bITh H3IMEPEHO HEMOCPEACTBEH-
HO 1O NEHTPAABHOMY BEHO3HOMY KateTepy, HO Hanboace va-
CTO B KAMHMYECKOM NMPAKTHKE MPOBOAAT OLCHKY AABACHHA
Ha OCHOBaHHM AMAMEeTPa HHJKHEH [MOAOM BEHbI 1 ee Peakiluu
Ha BAOX [27, Sl]. INpesnoaaraemoe aasaenue B I1T1 He npe-
sbimaet 20 MM PT. CT., OAHAKO, COrAACHO 0630py BEAYLIHX IKC-
NepTOB, ¥ PSAR MALMEHTOB C TSUKEABIMH 3a00AeBAaHHAMHE AeT-
kux aasaenue 8 [TIT Moxer npessimars 30 MM pr. cr. (no Aan-
HEIM NPsMOft Katetepusaimu) [41], uro MoxkeT npusoAnTs
K 3HaunTeabHoi IxoKI' HeaoOueHKe PacueTHOrO AABACHHSA
B AA. CoraacHo APyruM aBTOpaM, KOPPEAALHA MEXAY pe-
3YABTATAMH AOTITIAEPOrpadMM M MOKA3ATEARMM NPH Karere-
PH3ALMH MPABBIX OTACAOB CEPALA ACMOHCTPHPYET TIPHEM-
aemyio Bapuabeasnocts [52, 53]. Ho, kak 6n1 To it 65140,
H3-32 BRICOKOTO PHCKa KpoBOTeyeHHs Ha QOHE aHTHKOATy-
ASHTHOM TEpANiH, a TAKKE C LeAbI0 COKpauleHns Heobasa-
TEABHBIX IPOLEAYP AAS OLIEHKH ACrOYHOM IMIIEPTEHIHH Y Na-
uuento ¢ COVID-19 [48] oxokapamorpadmus rnoasoas-
€T OTKa3aTbCS OT MPAMOA KaTeTePH3ALMK MPABbIX OTACAOB
cepaua y naunenros ¢ COVID-19.

Taxxe BoamoxHO Himepenne IxoKI™ axsuBasenTa seroy-
Horo cocyaucroro conporusaerus (ACC) ¢ nomompio or-
HOWEHUA MaKCHMaAbHO# ckopocTH TP (M/c) k unTerpaay
AMHefHOM cxopocti 8o spemen (VTI) B o6aacTu BrBOAHO-
ro rpaxra IDK [54].

Anaans conpsvierns DK ¢ maasim kpyrom kposoobpa-
menus (coupling) nossoaser pacemarpusars TDK B xom-
naekce ¢ AA Kak eAMHYIO0 KapAHOIYAbMOHAABHYH) CHCTe-
My (35, 55]. Cospemenssie Texnororuu IxoKI' nossoasior

OIPEACAATH M3MEHEHHA COMPKEHHA 63 CAOKHOM CXeMl
nocTpoeHus KpuBoi AaBaerne — obvem I'DK, ¢ ucnoassosa-
HUeM mapamerpa cucroandeckon ¢pynximu [DK no orsomwe-
HHIO K ACTOYHOMY AABAEHHIO, TIOAYYEHHOMY 3XOKapAHOrpa-
Puuecku [35, 55, 56): 1) TAPSE/CAAA, 2) FAC/CpAAA
man CAAA. Oti dopmyast GHIAH MPEAAOIKEHB! B KauecTse
Cypporatos umsasupHhX nokasareaelt IDK-aprepuasssoi
casaan — Ees/Ea (cucroamdeckas 3AacTHYHOCTb/apTepHab-
Has aaactHumocts) [56, $7]. Ymewbwenue cepaeuHo-co-
CYAMCTOIO CONPSDKCHHA CBHACTEABCTBYET 00 yMeHbUIeHHH
cnocobrocti IDK coxpamarscs npoTus BO3pacTaiomedt ru-
Apasandeckoft Harpysku [ 58, 59] u passuTiio npoueccos e-
aaaanraumn [SS], a TakKke KOppeAupyeT ¢ BEPOSTHOCTBIO He-
6AArONPHATHOIO TEMEHHS NPH PA3AMYHBIX MATOAOTHYECKHX
cocrosumnax [35, 55, 60]. Coraacuo Bleakley u coasr., name-
penne I'DK-AA conpsokenus HeceT AONOARHTEAbHYI0 HH$OP-
MAIHIO O BHPaXKEHHOCTH QYHKIHOHAAbHBIX Hapymenuit [DK
npu OPAC a pore HOBOM kopoHaBHpYCHO# Hrdekumy [35].

Ozpanuvenus

B cray pasAmymHil B METOAHKAX HCCACAOBAHMMA, HAKOTIACH-
Hbie K Hactosimemy Bpemenyt, IxoKI sanubie cpean naumen-
108 ¢ COVID-19 #MeloT pasAH9HEIA BEC M PA3AHYHYIO AO-
KasaTeAbHyio 6a3y. 3HAUMTEAbHAS CTENEHb reTePOreHHOCTH
AQHHBIX TaKKe 00ycAOBAeHA DOABIIMMH PA3AMYMAMH B NO-
MYASUMAX, HX ITHHYECKOH NPHHAAACKHOCTBIO, OTCYTCTEHEM
NPOTOKOAOB 3TAAOHHDIX TECTOB,  TAKKE H3YUEHHEM Mapame-
TPOB Y MAUMEHTOB pasanuson crenenn tsokecr COVID-19.
AASt NOATBEPHKACHHSA HMEIONIMXCH AAHHBIX HEOOXOAHMO MpPO-
BEACHHE PAHAOMM3HPOBAHHBIX HCCACAOBAHMI C paspaboran-
HBIMH CTRHARPTH3HPOBAHHBIMH ITPOTOKOAAMH, BKAIOHAIOUIN-
MH CPAaBHHTEABHBIA AHAAH3 C KOHTPOALHOM IPYTINOH.

3axauenne

BakHast poAb B NPOrHO3HPOBAHMH TAKEABIX KAPAHOMYAL-
MOHAABHBIX HAPYUICHHA H CBOeBpeMeHHOM Bmbope cTpare-
rin aevenns naguentos ¢ COVID-19 npunaasesnt 3xoKT.
AHaAu3 pazmepos, reomerpun u ¢pynkuun DK craa ax-
HeAIIMM KOMIIOHEHTOM OLIEHKH COCTOSHHS CepAla M Cno-
co6CTBYeT NPHHATHIO KAWHHYECKHX PElIeHHHA Y MAllHeHTOB
C KapAHOpeCnUpaTopHOA HeaocTarounocTsio [ 16]. TToavep-
KuBaercs Bospacraiomas poas IxoKI' uccaeposanus B Aua-
raocruxe IDK Ancdynxumn y naunenTos ¢ pedgpakrepHoi
ABIXaTeABHOM HepocTatouHocTsio [34). Tpancropakass-
Has IxoKI' BaxHA AAS KAMHHHECKOH ONEHKM MalMeHTOB
¢ COVID-19, ocobenno ¢ ymepeHHOM HAM THXeAOH POopPMOi
3aboaeBanmsi, npu HaOAIOACHHMHM 33 IOCNHTAAHMIHPOBAHHbI-
MM NAIMEHTAMH C MHOXKECTBEHHBIMH 30HAMH KOHCOAHAQLIHH
aerousioft Tkanu u npu OPAC [17]. Boaee roro, faaroaa-
p# Ix0KI' 6b1A0 ycTaHOBARHO, 4TO BoAbIINE O6BEMB HCKYC-
CTBEHHON BEHTHASLMH W MOBbIIEHHE AABBEOASPHOIO AaB-
ACHMSI MOI'YT NPHBOAHTD K Upe3aMepHOi nocrHarpyake TDK
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u nossunenuio CAAA [61), uro cnocobersosaso nepeoc-
MBICACHHIO ABIXRTEABHOM TIOAACPKKH H MPHMEHEHHIO «ITPO-
TeKTHBHOM» BeRTHASLHHK y namuentos ¢ COVID-19 [41].
AHAAN3 PE3YALTATOB PA3AMYHBIX MCCACAOBAHMI MAlMeR-
Tos ¢ COVID-19 nokasaa, yro ontumuanposanssiin IxoKI'
MPOTOKOA AOAXKEH OBITh HANPaBACH Ha M3yHeHHE Pa3MepoB
MpPaBbIX OTACAOB CepAla, cokparuTeabHoi ¢ynxmmuu DK
H OIIEHKY AETOYHOTO AGBAGHHS, KaK HaHGOAEE MyBCTBHTEAb-
HBIX Moxasareaed nocTHarpysku IDK u kocseHHBIX Mapke-
POB TsUKecTH 3ab0AeBanMa Aerkux. AHaAans pedopmarmu
IDK crocobersyer panteit MAeHTHOHKALMM IPHIHAKOB CH-
CTOAMMECKON AMCPYHKIMH ¥ CTPATUPHKALMH PHCKA y ma-
yuento ¢ COVID-19. Oanako, nomumo agexTusHOCTH
M BOCTIPOM3BOAMMOCTH METOAQ, APYTOfl BAXHON COCTaBAS-
IOmed B KOHTEKCTe MPOAOANKAIOMEACH MAHACMHH ABASETCA
€ro AOCTYMHOCTb, 0CObeHHO B mpeaeaax GoAbmHMHCTB2 OT-

ACACHHMT HHTEHCHBHOM Tepanui. B TakoM cayuae, Aast ouen-
k1 cucroamueckoit $ynxumn IDK MoxHO pexkoMeHAOBaTH
RV FAC, xak Hanboaee MHQOPMATHBHBIN 1OKA3aTeAb Cpe-
AH CTAHAAPTHBIX MAPAMETPOB OLEHKH PYHKIIHOHAABHOTO CO-
crosnst TDK, ocoberno npu KpHTHYECKHX COCTOSHHAX.
BaXHO OTMETHTB, YTO BCE ITH MCCAEAOBAHMA AOAKHEI
MPOBOAHTD ONBITHBIE CHELHAAMCTBI, YTO MO3BOAMT COKpa-
THTh BpeMs NPOLEAYPHl CKAHHPOBAHHA H NMOAYMHTH ONTH-
MaAbHOe KavecTBO 3ammcH. Taioke ueaecoobpasuo coxpa-
HATH M30OpAKEHHS AAA AMCTAHUMOHHON HMHTEPIpPETAaIiHH
APYTHMH CEIJHAAMCTAMH M OTCASKHBAHHA IBOAIOLMH MOP-
odynKimonasHbIX mapameTpos cepaua [3].

Kondauxm uxmepecos e saseren.

Crarpa nocrynuaa 25.08.2021
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AVICTAHITUOHHBIN MOHUTOPUHT UHTEPBAAA QT
SAEKTPOKAPAUOTPAMMBI HA ®OHE IIOAUXMUMHUOTEPAIINU

Lleaw

Mamepuan u memods:

Pesyromamoi
3axaoyenue
Kawuesvie caosa

AAs yumuposanus

OneHKa YacTOTHI yAAMHeHus koppuruposanHoro uarepsasa QT (QTc) c noMOmbIO AUCTAHIMOHHOTO
OAHOKaHAABHOTO MOHMTOpHMHTa 3AeKTpoKapArorpammbr (DKI') y mepBUYHBIX OHKOAOTHYECKHX NAIlA-
@HTOB C 3aMAQHUPOBaHHO#M moamxumuotepanueit (ITXT).

B mccaepoBaHME BKAKOMEHBI 49 MAlHEHTOB OHKOAOTHYECKOro mpoduasi ¢ 3anaanumpopanHon ITXT.
C nomompio mopraTuBHOro asekrpokappuorpada CardioQVARK B eprop MeXAy MepBbIM U BTOPBIM
kypcoM ITXT perncrpupoBasn OAHOKaHaAbHYIO 1-MunyTHYI0 OKI.

ITo pesyapraTam aHaau3a nHTepBasa QTc, ysaunenue unrepsasa QTc >500 Mc BbisiBAeHO B 8,2% cayva-
eB, yaauHerne QTc >480 mc — B 18,3%, a ypaaunenue unrepsasa QTc or ncxopHoro >60 Mc — B 12,2%.

AucraHnuoHHas perucrpaims opHokaHaapHOH JKI' mpy moMomy NOPTaTUBHOTO IAeKTPOKapAuorpada
SIBASIETCSI 9 GEKTUBHBIM METOAOM PETHCTPALINK M BBIIBAEHHUS Pa3AMYHbIX GOPM HapyIIeHUH PUTMA CEPALI.

XuMHOTepanus; KapAHOTOKCHYHOCTD; yAAMHeHHe MHTepBaaa QT; AMCTaHIMOHHAA OAHOKaHAAbHAS
JAEKTPOKAPAMOrpaMMa

Fashafsha Z.Z.A., Chomakhidze P.Sh., Mesitskaya D.F., Novikova A.L, Potemkina N.A., Suvorov A.
Yu. etal. Remote Monitoring of the QT Interval During Polychemotherapy. Kardiologiia.
2023;63(5):12-18. [Russian: Pamapma 3.3.A., Yomaxupze ILIIL., Mecurckas A.D., Hosukosa A.H.,
IToremkuna H.A., Cysopos A.IO. i Ap. AMCTaHIHOHHbIA MOHUTOpHHT uHTepBaa QT aaexkTpokapau-
orpammsl Ha $poHe noauxumuoTepanuu. Kapauoaorns. 2023;63(5):12-18].

Asmop 0As nepenucku

Bpeaenue

B cBsi3u ¢ HenpepHIBHBIM Pa3BHTHEM BO3MOXHOCTEeH XH-
MHOTEpPANeBTHYECKOTO AeYEHHsS BBDKMBAEMOCTh OHKOAOTH-
YECKHUX MAIIHeHTOB 3HAYMTEABHO YBEAMYMAACh. B TO e Bpe-
Msi CEPAEYHO-COCYAMCTBIE OCAOKHEHHS, CBSI3aHHbIE C TPOTH-
BOOITYXOA€BOM Teparnuesi, CTaHOBSTCS BCe H0Aee KAMHHYECKH
3HAYUMBIMHU M CAY)KAT OAHOI# M3 ipuyuH cmepTHOCTH [ 1]. Ya-
CTOTa ¥ MHTEHCHBHOCTh BO3HMKHOBEHHMS KapPAMOTOKCHYHO-
CTH IIMPOKO BAPHHPYIOT ¥ 3aBUCAT OT IPUMEHAEMBIX PEXH-
MOB, KAACCA M AO3MPOBKH BBOAMMBIX XMMHOTEpareBTHYe-
CKHMX rpernapaTos [2].

OAHMM M3 IPOSIBAEHMI KAPAMOTOKCHYHOCTH CAYXKHUT Ha-
pymenue purma cepaua (HPC): taxu- u 6papnapurmuy,
HaAYKEAYAOUYKOBBIE M JKEAYAOUKOBbIe APHUTMHMM, HApyIIeHHS
IPOBOAMMOCTH, B YaCTHOCTH, yAAMHeHMe HHTepBasa QT
Ha aaexrpokapauorpamme (JKI') [3]. Yasunenue wmutep-
Baaa QT upesaro sxeayaouxkoseivu HPC, B ToM uncae mo-
AMMOpQ)Hoﬁ JKEAYAOUKOBOH TaXMKapAWeH, TaK HasblBaeMOM
torsade de pointes. Kaunuueckas kapTuHa BapbUpyeT OT MH-
HHUMaAbHBIX CHMIITOMOB B BHAe mepeboeB B pabore cepala
A0 BHe3anHoii cepaeunoit cmeptu (BCC) [4].

12
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ITpoTHBOOMyXOAeBbIe MPEnapaThl MHOTHX KAACCOB MOTYT
BbI3bIBaTh yAAuHeHHe nmHTepBara QT. K muMm oTHOCAT TpH-
OKCHMA MBIIIbSIKA, AaHTPALMKAMHBI, aHTHMETAOOAMTHI, MHIH-
GUTOPBI THPO3MHKMHA3bI, HHTHOUTOPbI THCTOHACALIETHAASEI
u unru6uropsr nporeunkuuass C [S]. OpHako yaaunenue
unrepsasa QT, no aaunbiM KT, Moxker 6bITh Hecrenuduy-
HBIM ITPH PUMEHEHHH XHMHOIPENAPaToB, ¥ ero BO3HUKHO-
BeHHE MOXeT ObITh BbI3BAHO MeTabOAMYECKMM AMCOaAaH-
coM u 3aBucuT OT dakTopos pucka (OP) KapAHOTOKCHYHO-
cru. CoraacHo pexomenpaumsm Espomeiickoro obmectsa
KapPAMOAOTOB TI0 AEYEHMIO OHKOAOTHMYECKHMX 3aboAeBaHHIt
M CEPAEYHO-COCYAHCTOM TOKCHYHOCTH 2016 I, BRIAGASIOT Ky-
pabeabrbie OP: 3AeKTPOAMTHBIN AUCOAAAHC, B YACTHOCTH TH-
nokaauemus (<3,5 MakB/A), runiomarauemus (<1,6 MakB/A)
u runoxasvemus (<8,5 MakB/A),  HexypabebHbIe: cemeii-
Hblit aHamHe3 BCC, moXXuAo#t BO3pacT, )KeHCKHH MOA, Iepe-
HECEHHBI MHAPKT MMOKAPAQ, TSDKEAOe HapylueHHe QyHK-
ITMH TTOYeK U revesu [6].

B Hacrosimiee BpeMms IPHMHSTO OIPEAEASTh KOPPH-
ruposannsiii untepsasa QT (QTc) nmo ¢opmyae Baser-
ta (QTc=QT/yRR ¢ npu yacToTe CepAeYHBIX COKparie-
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nuit (YCC) 60-100 ya/mun) uau no popmyae Gpeaepuxa
(QTe=QT/3 YRR ¢ npu YCC <60 1 >100 ya/mun) [7]. Co-
FAACHO pekoMeHAaumaM EBponedickoro obmecTsa KapAMo-
AOTOB TIO BEAGHHIO TIALMEHTOB C JKEAYAOUKOBBIMM apUTMHUS-
mu u npodurakruke BCC, unreppaant QTc >450 mMc y Myx-
YMH M >460 MC y XEeHIUH CYMTAIOTCH BEpXHEeH IpaHMLen
HOPMBI TIPH UCXOAHOM IACKTPOKAPAMOIPadUUECKOM MCCAE-
posanuy (8], Yaaunenue unrepsasa QTc >500 Mc u/man u3-
MEHEHHS OT MCXOAHOTO >60 MC CAYXHT MPEAMKTOPOM BO3-
HUKHOBeHMS yrpoxaiomux suauu HPC. Ilpu yseanue-
HUM AarTeabHOCTH HHTepBasa QTc¢ >500 Mc nan Goaee yem
Ha 60 MC OT MCXOAHOTO CAGAYET BPEMEHHO MPEKpaTHTh Mpo-
THBOOITYXOACBOE ACYEHME M YCTPAHMTL BO3MOXKHBIE TIPeA-
pacrioaaraomye pakropsi (6, 7].

Heo6x0AMMOCTD MOHMTOPHHIA AASl BBIIBACHMS YAAMHE-
uug uaTepsasa QT Ha MCXOAHOM 3Tare y OHKOAOTHYECKMX
MalMeHToB MayyeHa Aocrarouno. OAHAKO MOHMTOpMpOBa-
uue DKI' Ha ambysaropHOM aTarne XMMHOTEPAreBTHYECKO-
IO AeYeHHs KpaiiHe 3aTpyAHeHO. B HacTosmee BpeMst akTHBHO
BHEAPACTCS UMPPOBAS TEXHOAOI'MS B MEAULIMHY ¥ AMCTAHLIM-
OHHOE HABAIOACHHME 33 MAIMEHTAMHM, B YACTHOCTH, MCIIOAb-
sosanmne cMaptgonos, Kpome TOro, akTMBHO M3y4aeTcs BO3-
MOMKHOCTb MX MCTIOAB30BAHMS B Pa3HDLIX 0OAACTAX MEAHLIMHDI:
MoHHTOpHHT MHTepBara QT, purma cepalia npu napoxcus-
MaAbHOlt popme dubpuassiuu npeacepauit (PIT), cucroau-
YecKo# (YHKIMM MMOKAPAQ, YPOBHS ApTEPHAABHOIO AABAE-
uus [9-11]. Ucnoabsosanne cMapTgOHOB AASL perMCTpaLuy
OKT ¢ ueabio uamepenns uurepsasa QT pocraTouno apdek-
TuHO. Tax, B coem nccaeposanun P. Garabelli u coasr. [12]
MPOACMOHCTPUPOBAAH BBICOKYIO YYBCTBHTEABHOCTD OIpeAe-
aerus naTeppasa QTc o cpaBHEHMIO CO CTAHAAPTHBIM METO-
Aom perucrpauun DKI'y maiueHToB ¢ CHHYCOBBIM PUTMOM.

B oreyecTBEHHON AMTEpaType ONMHMCAHO MCCAEAOBAHME
MALMEHTOB, MOAYYAIOUMX MPOTHBOTYOEPKYACIHYIO XUMHO-
Teparnuio, y KOTOPbIX BbIsIBAGHHE YAAMHEHUS HHTepBasa QT
0Ka3aA0Ch IPPEKTUBHBIM ITIPU TOMOIIM OAHOKAHAABHOTO
aaexrpokapauorpada CardioQVARK [13].

C yueToM nepeuHcAeHHBIX AAHHBIX Ha 6ase YHHBepCHTET-
cKoi kamumueckoi Goabunier N 1 Cevenosckoro Yuusep-
CHTETa TPOBOAMTCS MCCACAOBAHME 110 MOHMTOPHHIY Hapy-
IICHUA PUTMA H TTPOBOAMMOCTH CEPALIA Y OHKOAOTHUECKMX
NalMeHTOoB.

1lean

Onenxa vacrorsi yasunenus uurepsasa QTc ¢ momo-
HBIO AMCTAHIMOHHOTO OAHOKaHAABHOTO MoHuTOpHHra DKI'
y MePBUMHbIX OHKOAOIHYECKUX MALUEHTOB ¢ 3AIAAHHPOBAH-
Ho#t moanxumuoreparmeit (I1XT).

MarepuaA u METOADI
AaHHas paboTa ABASETCS AHAAMTHYECKON YaCThIO OTKPhI-
TOr0 NPOCHEKTHBHOIO MHTEPBEHIMOHHOIO HAYYHOTO MC-

ISSN 0022-9040, Kapanoaorss, 2023:63(5), DOI: 10,18087/cardio.2023,5.n2261

CACAOBAHMSA, BKAKOYABIIETO 49 MALMeHTOB OHKOAOTHYECKOro
npoduas ¢ sanaanuposannoi [1XT, rocnuraausuposanubix
B OHKOAOIMYECKOE OTACACHME MPOTUBOOITYXOACBON Tepa-
MHU YHHBEPCHTETCKOM KAMHHYECKO# GoApmmupt N 1 lep-
Boro MI'MY um. M. M. Ceuenosa. Mccaeponanme nposopm-
AOCh B COOTBETCTBUH CO CTAHAAPTAMHM HAAACKAIIEH KAHHM-
geckoii npaktikn (Good Clinical Practice) n npunumnamu
Xeancunkckon pexaapauuu. Ilporokoa uccaeposanms opo0-
6peH AOKAABHBIM ITHYECKUM KOMUTETOM (POTOKOA N¢ 34—
20 or 09.12.20201.). Ao BKAIOYEHMS! B MCCAEAOBANME Y BCeX
YYACTHMKOB OBIAO IOAYYEHO NMUCHMEHHOE MHPOPMMpPOBAH-
HOE COraacue.

Kpumepuu exawoqenus: pospact 18 Aet v crapumie; nopmu-
canHoe MHGOPMUPOBAHHOE Coraacue; saraanuposantas [TXT.

B mccaepoBaHMe He BKAIOYAAM NALMEHTOB, NOAYYaBIIMX
AYHEeBYIO TEparuio; MaLMeHTOB ¢ MCXOAHO TSKEABIMM Hapy-
LIEHMSMU PATMA M/ HAM IPOBOAUMOCTH, B TOM MHMCAE C MOA-
HOM GAOKAAOH NPABOM MAM A€BOWM HOXeK myuka ['mca; maym-
eHTOR C HAPYIEHUAMN ABUIATEABHOM PyHKLMHU BepXHEH KO-
HEYHOCTH; MAIHEHTOR C ACMEHIIME; MALHEHTOB C TAKEAON
MEeYeHOYHON M/MAM MOYEYHOH HEAOCTATOYHOCTBIO; Maliu-
EHTOB C MUHUMAABHOH OMMAAEMON TIPOAOANKHTEABHOCTDIO
KHIHKM MeHee | Mec; GepeMeHHBIX.

Kpumepusisu uckAovenust U3 MCCACAOBAHMSL SIBASIAMCD; OT-
Ka3 OT NMPOAOAKEHMA YUACTHA B MCCACAOBAHMM; HEYAOBAET-
BOPMTEABHOE KayecTBO opHOKaHaabo# sarmucu DKI' ¢ no-
Moubio aaekrpokapauorpada CardioQVARK (tpemop pyx
nanuenTa, Apiwkenne Bo spems sanucu JKI, sarmcs KI me-
Hee | MHH); HEAOCTATOMHOCTD 3aTMCEit 1/ MAN TIAOXO® Kave-
CTBO AAS anaAm3a unTeppaa QTc; nenepenocumoctn TIXT
110 BHECEPAEUHO NpUUHHe.

KoneuHas TOYKA MCCACAOBAHMA — PEIUCTPALIMA YAAMHE-
uus uarepasa QTc >500 Mc u/mAn yAAMHEHHE HHTEPBaAa
Q¢ or ucxopnoro >60 Mmc,

AM3aiH HCCACAOBAHUA NPEACTABACH Ha puc. 1.

Craructiyeckyio 06paboTKy MOAyHeHHbIX AAHHBIX MPO-
BOAMAH C MOMOILIBIO SI3bIKA IIporpamMmupoBanus Python v3.8.
AASL KOAMYECTBEHHDBIX MOKA3aTeAeH OMPEAEASAM XapakTep
pacripeaesernst ¢ nomouipio recra Illarmmpo-Yuaka, cpea-
Hee 3HAYCHME, CTAHAAPTHOE OTKAOHEHHME HMAM MEAMaHy
M MEXKBAPTHABHBIA MHTEPBAA B 3aBUCHMOCTH OT BHAAQ pac-
MPeACACHMS AAHHBIX, AASL KATEIOPHAABHBIX U KAYeCTBeHHbIX
MPU3HAKOB OMPEACASAM AOAI0 M abBCOAIOTHOE HMCAO 3Have-
nuit. CpaBHUTEABHBIN aHAAM3 AAS HOPMAABHO PaCIpeACACH-
HBIX KOAMMECTBEHHbIX NPUSHAKOB [POBOAMAM HA OCHOBA-
Huu t-recra Yaaua (2 rpymst) nan ANOVA (6oaee 2 rpyrmm)
C MOCACAYIOIIMM TMONAPHBIM CPaBHEHWEM TIPYMI; AAS KO-
AMYECTBEHHBIX IPUIHAKOB C PACIPeACACHHEM, OTAMYHBIM
0T HOpMaAbHOro, — ¢ nomoubio U-kpurepus Mauna-Yur-
nn (2 rpynnet) wan kpurepust Kpackeaa-Yoaanca (6oaee
2 rpynm). CpaBHHTEALHBI AHAAUM3 KATErOPHAABHBIX M Kave-
CTBEHHBIX PH3HAKOB MPOBEAEH C MCIIOAB30OBAHMEM TOUHOTO
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Pucynok 1. Ausafin nccaeaosanms

ﬁ N
'ﬂ&{“., S ) WO/ Y

Tloanucauue KARHHIECKHA OCMOTP. Perncrpauus KT ¢ uacroroit
HHPOPMHPOBAHHOTO COTAACHI. (Bospacr, moa, uy)peuue, 5-10 pas 8 sens. Pemenne TexHH ecKix
pocr/Macca Teaa), 'umeamxlo COB MANHEHTA,
Perscrpansa # ofyrenue KACRTEABHO perncrn::;mn 3KI
HNAUMEHTA CAMOCTONTEABHOM - Perucrpauns cranaapruoft A
- pernerpausi KT ¢ nomomsio 12-kanaasnoit IKT + perncrpaums FRRMIAE AaiHICE.
CardioQVARK* 1-xanaasson KT ¢ nomomsio
CardioQVARK

& | [

Crarucrnyeckas
u memle perﬂcrpun(omioro
pia oépa6ommnxm

TXT - noARXHMHOTEPANTHA.

* — ¥ BCex nauMenTos perucTpiposas oAHoxamaAsHbie IKI asuTeArnocTsio 1 Mun ¢ nomomsio kapanomonuropa CardioQVARK. Yerpoit-
crso CardioQVARK npescrasasier coBoii MOPTATHBHMIA JASKTPOKAPAMOTpad B QOpMe Mexaa AAf cMaprdoHa, PerHCTPUPYIOMMA AaH-
Hute 0 GHOIAEKTPIECKOT AKTHRHOCTH CEPALA B | CTAHAIPTHOM OTBEACHMH € BOIMOMKHOCTBIO MEPEAINH ARMHBIX Ha yARAeHHNiT ceprep. Cae-
Ayer yuecrs, 4ro unrepsaint QTC HEOAHHAKOBB! B PA3AHNHBIX OTREACHMAX, MCTOPHIECKH NPOACAKHUTEANHOCTD MuTepsasa QT u3mepsaack
xax 8o II cramaapriom orseaesnst, Tak u orseaentiax 1 u aVF [14]. Coraacno Pexomeraammsn no cramaaprisaumm u usrepnperaumn KT
Axepuxkanckoit xoaserin xapanosoros 20091, pexomenaosano uamepats mnrepras QT ¢ mamboasumms unrepsasom QT (V,, V,) [15].
Cpasnenste nurepsasa QTc cranpaapranex 12-xanaasnnix IKT i oanokanassiofi IKT CardioQvark npousnoAAOCS ABYMS HEIABHCHMBIMI BPa-
YaMit QYHKUHOHAABHOMN AMAIHOCTHRH,

% = KRKAOMY BKAIOHEHHOMY MALMEHTY ButaaBascs asexTpoxapanorpad CardioQVARK aas perncrpapi KT ambyaaropno 6es nomouu spaua
HA TIEPHOA MEIKAY NEPBHIM i BTOPhIM Kypcamu ITXT.

" — BpeMERHOM HHTEPBAA MEKAY KYPCAMH ONMPEACALH CTAMASPTOM ACYEHIA OHKOAOTHYECKOTO TIPOLIECCA, PEKOMEHAYEMBIM IKCTIEPTAMH OHKO-
AOTHYECKHX COOBIMIECTD, i MEHACTCA B 3AMICHMOCTH OT CXEMA! IPOTHBOOMYXO0ACHOf TEPATTITH; B HAMEM HCCABAOBAHIN COCTABARA 14-21 aein.

14 ISSN 0022-9040, Kapasoaoris, 2023;63(5). DOL: 10.18087/cardi0.2023.5.n2261
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recra Ouuwepa. Pasauuus CYMTAAM CTATHCTHYECKH 3HAYHMEL-
s nipu p<0,08.

Ouenka BAmsHMS (AKTOPOB HA KOHEYHYK TOYKY Mpo-
BeAcHa ¢ momompio aaropurma LASSO-perpeccun. Kare-
ropuaAsHsie GakTopht npuBeAeHH K OGuHapunM (mpoueay-
pa one-hot-encoding), KoAHueCTBEHHBIE NPHIHAKK HOPMa-
AM30BaHbl. YKAa3aHHBIC MPOICAYPHl TO3BOAHAH ONPEACAHTD
CTAHAAPTH30BAHHBIE KOIPPHUMEHTH AAS KKAOTO axTo-
pa # oToOpaTh HaHGOABIIME M3 HHX MO MOAYARO. Baaroaaps
aaropurmy perpeccun LASSO ¢akropsi, caabo pasmsomue
HA AMCMEPCHIO KOHEYHOM TOUKH, MOAYYHAH KO3 PHIHEHTHI,
pasunte 0.

Peayabrarsi

XapaKkTepHCTHKH MALHEHTOB, BKAIOYEHHBIX B HCCAGAOBA-
HUe, MPeACTaBAeHb B TabA. 1-3.

[Tposeaen anaama nurepsasa QTc opAHOKaHAABHBIX 1-Mu-
HyTHbix IKI, 3aperucTpHpOBaHHBIX C MOMOMBIO JAEKTPO-
xapanorpada CardioQVARK, y 49 naumentos B mnepuop
MEXAY nepssiM H BTOpaM Kypcom [IXT: MurHMaAsHOE unC-
Ao sanucert IKT na oaxoro naumenTta cocrasuao 20, B cpea-
HEM y OAHOFO MalHEeHTA OBIAO MPOAHAAM3HPOBaHO 46 3a-
nuceit. Yaaunenue uurepsaaa QTc 8 cpeamem cocrasm-
A0 27,9 mc. Yaaunenne uurepsasa QTc >500 mc sbiaBaeHO
B 8,2% cayuaes, yaannenue QTc >480 mc - B 18,3%, a yaan-
nenue uaTeppaaa QTc or ucxoproro >60 mc — 8 12,29%.

Yaaunenne uurepsasa Qlc >500 mc perncrprupoBasoch
y 4 (8,2%) naumentos (raba.4), 2 nauuenta AaHHO# rpyn-
et umean yaasrenne QTc or nexopnoro >60 mc. IMaumerTs
ARHHO# TPYTITIN OKA33AMCh CTATHCTHHECKH 3HAYMMO CTapuie
(p=0,027). Yarnnenue uaTepsasa QT AocrosepHO wame BhI-
ABASIAOCH Y MALMeHTOB ¢ caxapunid Anaberom (CA) 2-ro Tu-

Tabanua 1. XapakrepHcrHka nauHesTon
A0 Havaaa [1XT (n=49)

Ioxasareas 3navenne

Bospact, roam 162,0£10,8
Toa, n (%)
Hemugmn 26(53,1)
Kypeune, n .(9—65 . - 21(429)
HMT, xr/m?
Hopmaabuan Macca reaa (MIMT 18,5-24,9 xr/a?),n (%) 14 (28,6)
n3bnrrounas macca teaa (MMT 25,0-29,9 xr/s),n (%) 21 (42,9)
osupenne | cragn (MMT 30,0-34,9 xr/n), n (%) 14 (28,6)
Tuneprommyecxas Goaesus, n (%) 25(51,0)
Dubprarsima npeacepamst, n (%) - 2(4,1)
Xpommeckan cepaeunas HEAOCTATOMHOCTS 12(24,5)
#/nan saboaesanus cepaua (MBC, ITMKC), n (%) ;

* Caxapinit naber 2-ro Tuna®, n (%) 5(10,2)
e 18 H28,6)

B YpoBpess KpeaTiHUHA, MKMOADL /A 8§2,9+212
YpoBeus rAK03kl HATOMAK, MMOAB /A 5,8+0,7

ARHHEE NPEACTABACHB! B BHAC CPEAHEr0 H CTAHAAPTHOTO OTKAOME-
uua — MxSD, ecan e ykasano apyroe. [IXT - nomuxmmmorepani;
HUMT - mnaexc macce reaa; [TMKC - nocrundapirisit kapano-
CRACPO3. * ~ NALHEHTH HAXOAMANCH HA PErARPHOM CAXAPOCHIDKAIO-
et TCPAMMK, HA3HAYCHHON PAHEe IHAOKPHHOAOTOM,

na i ¢ 6oAee BHICOKHM YPOBHEM IAIOKO3BI B KPOBM AO HAYaAd
xumuoreparuu (p=0,002 1 p=0,023 coorsercraenno). ITa-
IHEHTbl AQHHOH TPYTINbI CTPIARAM PAKOM IMHILEBOAR, MOME-
BOI'O ITy3BIPS, JKEAYAKA M CAPKOMOM MATKHX TKAHEM, MoAy4a-
au cxemsl Tepanun TPE, GemCis, FLOT u AL lNpouenTnas
AOASL TIOAYYEHHS XHMHONpENApPaTa B AAHHOW rpymne Obi-
Aa pacripeaeAeHa caeaywomim ofpasom: pouerakcea — 20%,
uucnaated ~ 20%, S-¢ropypamma - 20%, soxcopybuuun —

Tabanna 2. Aokaansaums ONMyXOAEBOro npoitecca n cxema nposoaumoi [IXT

: ‘ Yacrora BEISBACHHA s
AOKAAMIAIHA OIYXOAN Mncao’, onyxoaesoro Cxexa HCIIOAB3OBAMAA
NANHEHTOB IXT YKA3aHHOT CXeMBI
' BPOTACCR % TIXT, %
Aerxue 3 6,1 EP! 6,1 =
)'Kt;&ADI 3 6,1 FLOT* 6,1
Toameayaoumas xeesa 4 8,2 FOLFIRINOX* o —8,2
TMoaocTs pra ) 4,1 PE* 4,1
TMumesoa 4 8,2 TPF* 82
: XELOX* 16,2
muouuuﬁ oTAeA) a5 30,6 "FOLFOX*™ 8,2
B o i FOLFIRI" 6,2
Mouesoft myssips 2 4,1 GemCis* 4,1
Moaoumas keaeaa 12 244 ACHY 24,4
—Capmua MITKHX TKAHEA HIDKHER KOHeTHOCTH, 2 " &
BxAlo4as Tasobeapenuyio ofaacte o . & 6,1
Teao MaTkH e ol 2,1 PCE 2,1

TTXT - moAmxmMuOTepanng; ' ~ ITONOIHA + UHCTAATIN; * — AOLIETAKCEA + OKCAAMIAATHH + S-dropypatma; * - upurorekan + S-dropypaiya + ok-
CAAMTAATHHE; | — QHCTIAZTHH + S-§TOPYPaLiA; * ~ AOUETAKCEA + IHCTIAATHHA5-PTOPYPALMA; * — OKCAAMDAATHY + KaneuuTabmui; ™ - oxkcaaunaaring
+ S-dropypauna; * - uprROTEKAH + S-dropypainna; ¥ ~ reMunTabunt + qucnaarus; '~ soxcopyGnuun + uukaodocdamua; ' - soxcopybunmn +

ndochamna; ¥ - nakanraxcea + xapGonaaTus,

ISSN 0022-9040. Kapanoaoria. 2023;63(5). DOI: 10.18087/cardio.2023.5.02261)
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Tabanna 3. YacTora HCMOAB3OBAHMS XUMHOTIPENAPATOB,
KoAnuecrso xumuonpenaparos, NpMMEHsIeMbIX AAS
ACHCHMSA NALMEHTOB B AAHHOM HccAeAoBanmu (n=13)

ITponenT HCIOAb3OBARKS N=YHCAO Ma-
Xusmonpenapar OTAGABHOTO XHMHONIPENA-  HHEeHTOB, MOAY-
PATA CPEAH IPHMEHSEMBIX  YHBIINX XHMHO-
cxem [IXT, % npenaparhi
Aouerakcea 14,35 7
I;lpuuor&;H - 14,35 7
IMakanrakcea 2,05 1
KapGonaarun 2,05 1
Kaneumrabun 16,4 s
3'1'v:m03x‘u\~ - 6,15 3
OKCAARAATHH 38,9 19
LincnaaTun 22,5 11
S-¢ropypanna 41 T 20
lemymrabun 41 2
oncopy6uu;nv - 30,7 15
Linkaodocdanma 24,6 12
—ﬁi)-écq:auup. 6,15 3

10%, upocpamup ~ 10%, remunrabun — 10, okcaAunaaTus —
10%. Heob6XOAMMO OTMETHTB, YTO B KAXKAYIO M3 UeTbIpex
cxem [TXT BXOAMA OAMH XMMHOTIPENAPAT U3 I'PYIITE! AHTHME-
1a60AnTOB (S-dpropypauua, upocdamua, remuurabun).

Yasunenue mureppara QTc >480 Mc permcrpupoBaAoch
y 9 (18,3%) nayuenros (1aba.4), us Hux y 4 oTMeueHo ya-
AMHEHME MHTEepBaAa OT MCXOAHOro >60 Mc. B pAauHoOM rpyn-
ne, kak u B rpynne ¢ QTc >500 mc, yaauHenne MHTEpBaAa
QTc cTaTHCTHYECKH 3HAYMMO YAIle ONMPEACASAOCDH Y NALMeH-
108 ¢ CA 2-ro Tuna (p=0,037). Obpauaer BHMMaHME AOCTO-
BepHOe yAAuHeHHe unTepBasa QTc y 6oABHBIX pakoM MOYEBO-
ro myswips, noaygasmx cxemy GemCis (p=0,031). ITpoens-
Hasl AOASL TIOAYYEHHS XMMHOIIPEnapaTa B AAHHOI rpymne 6biaa
pacrpeaeAeHa caeayionm obpasom: couerakcea — 14,3%, uu-
craatun —~ 14,3%, S-propypauma ~ 14,3%, xaneuurabun -
9,5%, okcaaunaaTiH — 19%, remuurabun - 9,5%, sokcopybu-
uuH — 9,5%, udocdamup - 4,8%, nukaodocamup - 4,8%.

B nepnop HaGAIOAGHHS BBIABACHDI TAKOKe 3 BIIEpPBbIE BO3-
Hukiux mapokcusma PIT paureasnocrsio 6oaee 30 ¢ y 6oAb-

Ta6auua 4. Hacrora yaannennus unreppasa QTc y nepsuunbIX OHKOAOrHYECKMX NALMEHTOR Ha $poke nepsoro kypea ITXT

Yaaunenne nurepnasa QTc >500 mc (n=49)

Yaannenue unrepsasa QTc >480 mc (n=49)

Mokasaikis I'pynna Ipynma B Ipynna Tpynna
nayHeHTos Ges  CYAAHHEHHeM | . naguenros 6e3 ¢ yaAMHeHHEM p
yasnnenns QTc QTc [ _ yasmnenus QTe QTc
Mucao naumenton, n (%) 45(91,8) 4(82) 40(81,6)  9(184) =
Boapacr, roam 61,04+10,6 73,05,79 60 67+10,52 68,0£9,96 0,085
nOA - o i B M
o Myskammb, n (%) 21 (46,7) 2(50,0) 19 (47,5) 4(44,4) 1,000
o skerugnby n (96) . 24 (53,3) 2(50,0) 21(52,5) 5(55,6) . L000
Kypenue, n (%) 19(422) 2 (50,0) 18 (45,0) 3(33,3) 0,714
Tuneproniueckas Goaeans, n (%) 24 (53,3) 1(25,0) 22 (55,0) - 3(333) 0,436
3abosenannus cepata®, n (%) & (20 0) 3 (75,0) ~ 8(200) 4(44,4) 0,436
Caxapubiit Anaber 2-ro Tima, n (%) 2 (5 0) 3(75,0) 2(5,0) 3(33,3) 0,037
Hcxo/uit ypoRens TUDKGIN HATOIAK, 5,71:':0,69 6,59+0,4 5,74+0,69 5,97+0,79 0,459
MMOAb/A £ 7
Mexonmuii ypovens kpearwia, 82,55421,87 86,25 £9,68 83,68:?:22,48 79,2413,27 0,979
MKMOAD /A
TUCC o ITXT, ya/ s 73,8748,21 67,75 46,76 74,17 8,14 69,78+7,87 0,544
YCC nocae [IXT, ya/sin 83,87+10,69 81,25 +13,5 82,31 £10,92 83,9410,60 0915
DHEpHAAALIA npeacepAnit, n (%) 3(6,8) 2(50,0) 3(77) 2(22,2) 0,231
Onxoaornueckoe saboaesanue, n (%)
epakmumesona 0 3(67) 1(25,0) 3(7,5) 1(1L1) 0,569
-pak TOAMKEAYAOUHO KEACT ! 4(8,8) 0 “4(I0,0)  le: - 0 1,000
* K KIIeYHMKA 15(33,4) 0 13(32,5) 2(22,2) 0,702
. pak Aerkux - - 3(67) 0 B3(7,5) e et s O e o BTAOD0
* PaK MOMEBOTO nyswips 1(2,3) 1(25,0) W 2(22,2) 0,031
__* PAK MOAOMHOJ JKeAe3bl I  12(26,6) 0 EASTkL (27 5) 1(11,1) 0,420
+ CAPKOMA MAFKHX TKAHCIT 2(44) 1(25,0) 2(5,0) 1(11,1) 0,464
« PAK JKeAyAKa = 2(44)  1(250) 1(2,5) 2(22,2) 0,083
* paK. nOAoérEa - 2(4,4) 0 2(50)1 0 v (s 0 0,569
* PaK MaTKi b (2.,3) 0 1(2,5) 0 1,000

AaHHbIE TPEACTABACHBI B BHAC cpemcro M CTAHAQPTHOTO orTkAOHEHMs ~ MESD, ecan e yxaaauo unoe, [IXT - noamxumuorepamus; HCC - va-
CTOTA CepAeuHbIX coxpamenuil, * - 3aboaesanns cepaua: UBC, ITMKC, xponnueckas cepaeunas nepocrarousocts, [TMKC - noctunapkribit

KapAMOCKAEpPOa,
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HBIX PaKOM IMHIIEBOAA, KHIIEYHUKA (6,3%) na pone xumuo-
teparuu 1o cxeme TPF u XELOX. JKeayaoukopas axcTpacu-
CTOAMSI BBICOKMX IPAAALIHil He BBISIBACHA.

ITo AaHHBIM OAHODAKTOPHOTO PerpecCHOHHOrO aHaAM3a
ycraroBaers! OP npu yaannennn QT'c >500 mc, n3 KOTOpPBIX
CTAaTHCTMYECKH 3HAYMMBIMU OKa3aAMCh BO3pacT (OTHOCHTEAD-
upiit puck — OP 1,15; 95% aosepureabnbiit unTepas — AU
0,99-1,33; p<0,05), Bpems nurepsasa QTc Ao Havasa IIXT
(OP 1,09; 95% AU 1,01-1,17; p<0,01), ypoBeHD TAIOKO3bI
naromak (OP 8,19; 95% AU 1,20-55,5; p<0,05), Haauuue
CA 2-ro tuna (OP 64,49; 95% AU 4,46-931,8; p=0,002), Ha-
AMYME XPOHHYECKOM CePACYHOM HEAOCTATOYHOCTH U/ HMAM 3a-
boAaeBanus cepala (mmemmyeckas 6oAe3Hb cepAla, MOCTHH-
dapxTHbIt KapAnockaepos) B anamuese (OP 9,1; 95% AU
0,97-84,72; p=0,05), Haauume u/uam BosuuxHoBeHue OII
na pone IIXT (OP 13,6; 95% AU 1,39-134,1; p=0,025).

ITo AaHHBIM OAHO(AKTOPHOrO PErpecCHOHHOTO aHAAM-
3a ycranoBaensl OP npu yaaunenun QTc > 480 mc, u3 xo-
TOPBIX CTATHCTHYECKH 3HAYMMBIMU OKA3aAMCh BpeMsl MHTep-
Bara QTc a0 Hawaaa IIXT (OP 1,10; 95% AU 1,03-1,17;
p=0,003), Haauune CA 2-ro Tuna (OP 9,49; 95% AU 1,30-
69,19; p=0,026).

Ob6cyxaenne

B MHpOBOJ#i AUTEpaType MOAPOGHO ONMCAHO BAUSHHE XH-
MHOTEpPaNeBTUYECKHX IIPeNapaToB, H3y4aeMbIX B HAlIeM MC-
CAeAOBAHMH, HA BO3MOXHOCTh BO3HHKHOBEHHMS IAEKTPODH-
3MOAOTHYECKMX U3MEHEHMH, BKAIOYAS IUMPOKHIA CTIEKTP apUT-
Mu#, B TOM uricAe yaauHeHue unTepBasa QTc u OIT, vacrora
BOSHMKHOBEHHS KOTOPBIX BapbupyeT oT 16 40 36% [3, 4].

PeaapHas wacroTa yaamHenus muTepBasa QTc, Bbi3Ban-
Has TPOTHMBOOITYXOAEBBIMH AEKAPCTBEHHBIMH ITperapaTa-
MH, SBASIETCS HEOIPEACACHHOM M MOXeT OBITh HeAOOLieHe-
Ha. B cucremarnueckom o63ope A. Porta-Sénchez u coasr.
(2017) [4], skatouaBmem 173 paboTsl, YacTOTa yAAUHEHHUS
unTepsasa QTc Bappuposaaa ot 0 A0 22%.

CormocraBuMble AQHHBIE OITyOAMKOBaHBI B OTEHYeCTBEH-
HOi#t AuTeparype B o63ope FO. A. Baciok u coasr. [16], moxa-
3aBIIMX, 4TO yaAuHeHHe uHTepBasa QT, cs3anHOE C mpue-
MOM XHMHOIIpeIapaToB, Bo3HuKaeT y 3—20% manueHTos.

IToAyyeHHble B HalleM MCCAGAOBAHMH PE3YABTAaThI KOP-
PEAMpPYIOT C AQHHBIMH MHPOBOH AMTEpPaTyphl: YAAMHEHHUE
untepBara QTc >500 mc BrisiBaeno B 8,2% cayyaes, QTc
>480 mc — B 18,3%;, a yaannenue unreppasa QTc ot ucxoa-
Horo >60 Mc - B 12,2%.

B TO ke Bpems M3BECTHO O TECHO! CBSA3H CEPAEYHO-CO-
cyauctsix 3a6oaesanumit (CC3) u CA. CC3 cayxar 0CHOB-
HOM MPUYUHON CMEPTH M MHBAAMAHOCTH Cpeau Aroaeit ¢ CA
[17]. Puck passutis CC3 noCTOAHHO yBEAMYMBAETCS C MO-
BBIIIEHMEM YPOBHS IAIOKO3bl B IIAa3Me KPOBH HATONIAK, Ad-
e AO AOCTHIKEHUS YPOBHEH, HEOOXOAMMBIX AAS TOCTAaHOBKHM
aunarHoza CA [18]. ¥ mamuentos ¢ CA BbisiBAeHO 6oAbinoe
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YHCAO CAydaeB yaauHeHus uHTepBasa QTc m Apyrux aaex-
TPOKapAMOTpadUYecKuX MapKepOB HapyNIeHWH PeroAsSpH-
3aI[MH, a TAKKe PUCKA APUTMHYECKON CMEPTH, TAKMX KaK aHO-
MaAbHbBIe MUKPOBOABTHbIE aAbTepHarun 3y6ua T [19]. B ore-
yecTBeHHO! AuTeparype M. B. Ecuna u coasr. [20] mokasaan
B CBOEM HCCAGAOBAHMHM POAb YPOBHS TAMKMPOBAaHHOTIO re-
moraobuHa 1 CA B yBeAMYEHMH PHCKA YAAMHEHMS HMHTEp-
Baaa QTc: yacToTa BBIABAGHHS TPAH3UTOPHOTO YAAMHEHHS
unrepsasa QTc y 6oabHbix CA 1-ro Tuma cocraBuaa 77%.
ITpu ypoBHe TAMKMPOBaHHOro remoraobmna 6oaee 7% ot-
MeYaAOCh yBeAHMueHHe cpepHecyTouHoro uHTepBasa QTc
y My>x4uH Ha 10,8 Mc n y sxeHmuH Ha 4,72 mc.

B HameM HCCAGAOBAaHMM YacTOTa YAAMHEHHMsS HHTEpBa-
Aa QT ¢ y manmenTos ¢ CA cocraBuaa 75% B rpymime ¢ yAAH-
nennem QTc >500 mc u 33% B rpynne ¢ yaannennem QTc
>480 MC, 4TO KOPpPEAHMpPYeT C AAHHBIMM MHMPOBOH M OTede-
CTBEHHOM AMTEPaTyPHL.

Ozpanuuenue uccaedosanus

Perucrpanus paunbix OKI' B 9T0O# YacTu MccAeAOBaHHA
B OCHOBHOM 3aBHCE€AA OT MEHTAABHBIX H GU3HIECKHX CIIOCO6-
HOCTeH Mal{MeHTOB.

Ouenka Hapymenuit mposoaumoctu Ha IKI' B BHAe moA-
HOM OAOKaABI IIPABOH MAHM A€BOJ HOXeK ITyyka I'uca He BXO-
AHAQ B Hallle MCCAGAOBAHME, TAK KaK OTCYTCTBYIOT AQHHbIE
B MHPOBOM AMTepaType O AOCTOBEPHOCTH aHAAM3a YAAMHE-
aus uaTepsasa QTc B coyeTanuu ¢ MOAHbIMU HAOKaAAMU HO-
KeK mydka I'ca ¢ mOMOIBIO MOPTATHBHOIO IAEKTPOKAPAMO-
rpada u cMapTdoHa.

YpoBeHb TAMKMPOBAaHHOTO IeMOrAOGMHA B HallleM MCCAe-
AOBAHHMH OCTAACS] HEM3BECTHBIM.

BAusiHHe A€KapCTBEHHBIX IPENapaToB, HCIOAb30BAHHbBIX
B repanuu CC3 y manueHToB, He 6bIAO 3Y4EHO B HACTOAMIeH
YACTH HAIIETO MCCACAOBAHHA.

BriBOABI

1. KoMbunupoBaHHbIe CXeMbI IIPOTHBOOITYXOAEBOM TEPAIHH
YBEAMUYMBAIOT PUCK HapyLIeHHs] PUTMA CEPALIA H 9AEKTPO-
$M3MOAOrHYECKME H3MEHEHHS Ha 9AEKTPOKAPAHOTpaMMe.

2. AMCTaHIIMOHHASl PErMCTPalUs OAHOKAHAABHOM IAEKTPO-
KapAMOrpaMMbI C IIOMOIIBI0 MOPTaTUBHOTO JAEKTPOKap-
auorpada ssasiercs 3 PeKTUBHBIM METOAOM PErHCTPALMU
¥ BBIIBA@HHS Pa3AMYHBIX QOPM HapyIIeHHH PUTMA CEPALIa.

3. Bospacr manuenTa, HaAMYME CaXapHOro Auabera ¥ MOBbI-
IIEHHBIA YPOBEHb TAIOKO3bl B KPOBM Y OHKOAOTMYECKHX
MAlMEeHTOB CAYXKaT GAKTOPAMH PUCKA YAAHHEHHS HHTep-
Baaa QTc M BO3HMKHOBEHMS CEPAECYHO-COCYAMCTBIX
OCAOXHEHHH.

Baazodaprocms/punancuposanue
Pa6oma evinosnena 6 pamxax 002080pa NnoxXepmeosa-

Husa N¢ 246-H om 31.08.2021 2 0a5 noddepxku npoexma
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OAPMAKOSKOHOMUYECKAS DOPEKTUBHOCTD BAKITUHAITUU
IIPOTUB IHEBMOKOKKOBOMW MHOEKIIUMU ITAITUEHTOB
C XPOHUYECKOMN CEPAEYHOM HEAOCTATOYHOCTBIO

Iean

Mamepua u smemoduo:

Pesysomamuot

3akxAnyerue
Karouesoie crosa

Ais yumuposarus

Asmop 0rs nepenucku

Anaaus 3G PEeKTHBHOCTH 3aTPaT HAa BAKI[MHAIMIO MPOTHB THEBMOKOKKOBOM MH}peKun 40- 1 65-Aer-
HHX MaI[MEHTOB C XPOHUYECKON CePAEYHON HEAOCTATOYHOCTHIO (XCH).

AHaAM3 MPOBOAMAM METOAOM MapKOBCKOIO MOAEAMPOBAHMS C IO3MLHU CHCTEMBI 3APaBOOXpaHe-
Husi. OlleHKa OCYHIeCTBASIAACh Ha OCHOBE POCCHFCKHMX IMHAEMHOAOTHYECKHMX AQHHBIX C YYETOM
Pe3yAbTaTOB 3apyOeXXHBIX HCCACAOBAHMI. AHAAMZHPOBAAM CXeMy BakKIMHaluu 1 A030# 13-BareHT-
HO# NTHEBMOKOKKOBOM KOHBIOTMpoBaHHOM Bakiuusl (ITKB13) ¢ mocaepyiomum BBeaeHHEM uepes
1 rop 23-BaAeHTHO#M moaucaxapuAHo# Bakuuupl (ITT1B23) u BakuuHanuu ToAbko 1 pAo3oit TIKB13.
BpemeHHO¥ TOPH3OHT MCCAEAOBAHMS COCTAaBHA S AeT. 3aTPAThl M TMPOAOAXKUTEABHOCTh XKU3HH AWC-
KOHTHpOBaAH Ha 3,5% B rop.

OxonoMuyeckas 3 GpeKTHBHOCTD BaKIMHALMK KaK 65-AeTHUX, Tak u 40-AeTHux nanuenTos ¢ XCH
BechMa BbICOKA: HHKDEMEHTaAbHbIe 3aTpaThl Ha 1 pomoanuTeabHbit QALY (Quality-Adjusted Life
Year — roa >XH3HM C IONPaBKO¥ Ha Ka4ecTBO) MpH Bakuyunanuu [TKB13+I1T1B23 - 113,24 Thic. pysb.,
a pakuuHanua ITKB13 Baeder 3a coboit cHmwkenue 3aTpar Ha 556,50 py6. B pacuete Ha 1 BakIuHHU-
posansoro. Ilpu Bakuunanun 40-aetaux manuentos ¢ XCH ITKB13+I111B23 uHkpemeHTaAbHbIE
sarpatst Ha 1 QALY cocrassiT 519,72 Thic. py6., a mpu Baknuranuu ITIKB13 - 99,33 Thic. pyb.

Baxyunanus nanuentos ¢ XCH npoTus nHeBMOKOKKOBOM MHEKIMH CHIKAET 00YCAOBAEHHYIO €10
3a60A€BaEMOCTb M CMEPTHOCTD H SIBASIETCS 9KOHOMUYECKHU BBICOKO 3¢ eKTHBHOI.

HHCBMOHHS!, XpOHHYECKaA CEpPACYHAsA HEAOCTATOYHOCTD, IHEBMOKOKKOBbIE€ BAKIMHDI, 3(1)¢CKTHB-
HOCTbD 3aTpar

Rudakova AV, Briko N.I, Lobzin YuV., 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: Pyaaxosa A.B., Bpuko H.U., Ao6sun 10.B., Hamazosa-Bapanosa A.C.,
Aspees C.H., Kocrunos M.IT. u ap. ®apmakoskoHOMHYecKas 3GGEKTHBHOCTD BAKLMHALUY POTUB

ITHEBMOKOKKOBOM MHQEKIIUHU ALMEeHTOB C XPOHHYECKOH CePACYHOM HEAOCTATOMHOCTHI0. Kaparoaorus.
2023;63(5):19-26].

PyaakoBa Aaaa BceBoaoposHa. E-mail: rudakova a@mail.ru

BBeaenue
IarmeHTsI C XpOHHYECKON CePACYHO HEAOCTATOYHOCTHIO
(XCH) orHOCsTCS K TpyTiIe pUcKa pa3BUTHs THEBMOKOKKO-
BBIX MHQEKIHH, 0COOeHHO Py IPOrpeccHpoBaniy 3aboAeBa-
ust [1-4]. TIpu aToM mocAe mepeHeceHHON MHeBMOHHH Ya-
CTOTa MOBTOPHBIX FOCIIUTAAM3ALHMI B TEYCHHE TOAQ Y MALHeH-
ToB ¢ XCH craTHcTHYeCKH 3HAYMMO BbILIIE, YEM Y [IALIMEHTOB,
He 6oaesmmx nHeBMouuedt (oTHOmenwe mancos — OIII 1,9;
95% aopepureabHbii uHTepBaA — AU 1,1-3,4; p=0,02) [3].
3HAUHTEABHO YBEAWYHBAETCS MPU 3a6OAEBaHMM ITHEBMO-
Huel manuenToB ¢ XCH M pHCK CMepPTeAbHBIX HCXOAOB (s,
6]. Tax, no pauHbIM Hesasucumoro perucrpa OPAKYA-PO,

ISSN 0022-9040. Kapanoaorus. 2023;63(5). DOI: 10.18087/cardio.2023.5.n2378

cMepTHOCTh GoABHBIX ¢ Aekommencanueit XCH B Teyenue
1 ropa Npy HAAMYUM MTHEBMOHMM MOBBunaeTcs Ha 22% (OI1I
1,22; 95% AW 1,04-1,44; p<0,05) [7]. B coorsercrsuu c pe-
3YABTaTAMHM MCCAEAOBAHHS SI'IOXA—A—XCH, 30-pAHeBHas
AETAABHOCTD NaLueHTOB ¢ AekommeHcarmeit XCH npu passu-
TUM THEBMOHUM yBeAnuuBaercst 6oaee yem B 10 pas mo cpas-
HEHMIO C TAKOBOM Y NAIHEHTOB 6e3 MOATBEPKACHHOM MHEB-
mounn (OIII 13,5; 95% AU 3,5-18,2; p<0,001) [3]. Pe-
3YABTaThl PaHAOMM3HPOBAHHBIX MCCACAOBAHMI IO OIleHKe
addexTusrOCTH Aevenus maruentos ¢ XCH PARADIGM-
HF u PARAGON-HF rnoka3aAu, 4TO HaAMYHe ITHEBMOHMHU
yBeAnuMBaeT o6y cmepTHOCTH B 4 pasa (OIII 4,34; 95%
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AU 3,73-5,05 u OIII 3,76; 95% AU 3,09-4,58 coorser-
crBenHo) [8].

OcHoBHBIM CTOCO6OM MPOPUAAKTHKN MHEBMOKOKKOBOM
undexuuu asasercs sakuuuanus [9, 10]. ITposesenue Bak-
LMHALIK TIPOTHB ITHEBMOKOKKOBO#H MH(EKIIMM 3HAYMMO CHH-
aeT PUCK CePAEYHO-COCYAMCTOM CMEPTH M MOBTOPHBIX IOC-
NMUATAAM3ALMA Y MALMEHTOB OYeHb BBICOKOTO PHUCKA, BKAIO-
vas nanuentos ¢ XCH (OI1I 0,78; 95% AU 0,73-0,83) [11,
12]. OaHako Takas BakIMHALMs TPeGyeT CyIecTBEHHBIX 3a-
TPAT CHCTEMBI 3APaBOOXPAHEeHNs, B CBA3H C YeM MPU paciuu-
penun HaiMoHaABHOTO KaAeHAaps MPOPUAAKTHYECKHX TPHU-
BUBOK HeOGXOAMMO OILIEHHTH ee SKOHOMMYECKYIO LieAecoo-
6pasHOCTB.

ean

Lleabto paboTsl SBASAACH OLIEHKA KAHHHKO-9KOHOMHYEC-
KO 9 PEKTUBHOCTH BAKLMHAIMH TPOTHB MHEBMOKOKKOBOH
uHdexun 40- u 65-seTHux nanuentos ¢ XCH.

MarepuaA 1 METOABI

AHaAM3 IPOBOAMAM C MOMOIIBEO MAPKOBCKOTO MOAGAMPO-
BaHMsI — OAHOTO M3 HanboAee 4acTO MPHMEHSIEMbIX METOAOB
npu o1leHKe 3QPEKTUBHOCTH 3aTPaT Ha Pa3AMYHbBIE MEAMLIVH-
ckue Bmemareabctsa [13]. OueHKy OCYIIECTBASAM € MO3H-
LM CHCTEMBI 3APAaBOOXPaHEeHHS.

3aboresaemocv n1HEBMOKOKKOBOI
sHeborvnuunoii nneemonueii (BBIT)

ITockoapky npu GOPMHPOBAHMM CTATHCTHYECKON HHPOP-
MAL{MH CYI[eCTBYIOT OPraHU3aL[HOHHBIE 1 METOAOAOTHYECKHE
npobAeMbl, HEPEAKO CYIECTBEHHO CHMDKAIOIIHe AOCTOBEp-
HOCTb AanHBIX [ 14, 15], B 6a30BoM BapuaHTe 3a60A€BaeMOCTH
BBIT B rpynme 65-AeTHUX NALMEHTOB COOTBETCTBOBAAA CPEA-
HUM AQHHBIM IPOBeAeHHbIX B P BBIOOPOYHBIX HCCAEAOBAHHH
(1295 1a 100 Thic. HaceAeHus 3TOM BO3pacTHO# rpymmsl) [ 16,
17]. Ilpyu 9TOM Y4MTBIBAAM, YTO IIO PE3YABTATAM IMHAEMHO-
AOTHYECKOro MccAepoBanmsi, nposepersoro B CIIIA, 3abo-
AeBaeMOCTh MHeBMOKOKKOBO# BBIT y 65-AeTHuX naiueHTOB
¢ XCH 6b1aa B 3,8 pasa Bbie, 4eM B IOTyASLuH B reaoM [ 18].

C yyeToM AOAM THEBMOHHMM THEBMOKOKKOBOM 3THOAOTHH,
paBHoit 69,7% [1], 3a60AeBaeMOCTb MHEBMOKOKKOBO# IHEB-
MoHueit y 65-aetHux rpaxaan ¢ XCH B 6azoBom BapuanTe
6p1aa mpuHsTa paBHo# 3 430 caygaes Hal00 THIC. YeAOBeK.

B cOOTBETCTBUMH C OSMMAEMHMOAOTMYECKHMMH AAHHBIMU
no P®, npeanoaaraau, yro 3aboseBaemocts 40-AeTHUX Ta-
uuenTos B 1,45 pasa nuxe, ueM y 65-aerrux [2]. [Tpu aTom
y4uTBIBaAH, 4T0 y 40-seTHNX nanuenTos ¢ XCH 3a6oaepae-
MOCTb THEBMOHHE#H ITHEBMOKOKKOBOH 3THOAOTHH B 5,1 pasa
BbllIe, yeM B momyasuuu B neaoM [18]. Takum obpasom,
y 40-aetrux manuentoB ¢ XCH 3aboaeBaeMocTb mHeBMO-
KOKKOBOM ITHEBMOHHME#H COCTaBuAa npH pacyere 3 175 cay4a-
eB Hal00 TrIC. yeAOBex.
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B pamxax aHaAM3a UyBCTBHTEABHOCTH OLIEHHBAAM TaKoKe
BapHAHTBI CO CHIDKEHHeM 3a60AeBaeMOCTH B 2 pasa 110 CpaB-
HeHHIO ¢ 6a30BbIM BapHaHTOM H c 3aboaeaemocTrio BBII,
PacCYMTAHHBIM Ha OCHOBE OQMIMAABHO 3aperucTpUpOBaH-
HBIX TI0Ka3aTeAel y AMI] CTaplle TPYAOCIIOCOOHOro Bo3pacra
B P® 322011-2019rr. - 359,8 Ha 100 Thic. Haceaenus [2].

Yacmoma zocnumaauiayuu npu BBIT

B cooTBeTCTBUM C pesyAbTaTaMH SKCIIEPTHOHM OILeHKH,
IPEATIOAATaAM, YTO TOCIMTAAM3AIMH TTopAexkaAu 70% manu-
entos ¢ BBIT.

Aemaarvnocms npu BBIT

OnupeMuoAOrMueckre AaHHble 1m0 PP  mokasaay,
yro cmepTHOCTH OT BBII y rpaxkaan crapire TpyAocrnoco6-
Horo Bospacra 3a 2011-2019 rr. cocrasuaa 7,9% ot obmero
KOAMYECTBA 3a60AEBIINX, YTO COMOCTABUMO C 3apyOesKHbIMM
AauHbMu [19,20].

ITpeamoaaraan, uro cmepTHOCT OT BBIT y 40-AeTHMX ma-
1uMeHTOB B 1,2 pasa HiwKe, yeM y 65-aeTHuX [2].

B pamkax aHaAM3a JyBCTBHTEABHOCTH OIIEHHBAAM TAlOKe
BAPHAHT CO CHW)KEHUEM AETAABHOCTH B 2 Pa3a 110 CPAaBHEHHUIO
¢ 6a30BBIM BAPHAHTOM.

Cmepmuocmo om dpyzux npusun
CMepTHOCTD OT APYTMX NPHUYMH COOTBETCTBOBAAA AQH-
ubimM Poccrara [21].

Cxemut 6akyuHayuu

B cOoOTBeTCTBMH C KAMHMYECKMMM PEKOMEHAALMIMH, yT-
BepXkAeHHbIMM Mumnsapasom PQ®, mpeanoaaraam, uro Bce
MALHEeHTHl BaKIMHUPYIOTCS 13-BaAeHTHOM IHEBMOKOKKO-
BO#1 KoHBIOrMpoBaHHo#t Bakuunoi (ITKB13), a uepes 1 roa —
23-BaAeHTHOH ITHeBMOKOKKOBOH ITOAMCaXapHAHOH BaKI[HHOH
(TITIB23) [22]. Kpome TOro, AASL CUTYALMHU C HEAOCTATKOM
¢MHAHCHPOBAHHS OLIEHUBAAM BAPHAHT C BAKIIMHAIIMEH TOAb-
xo [TKB13.

Oxsam cepomunos nHe6MOKOKKA
Oxsar ceporunos npu BBIT TTKB13 cocrasua 45,6%,
aITITB23 - 58,8% [23].

Kauecmeo wusnu nayuenmos (KXK)

ITockoAbky poccuiickue uccaepoBanus o KOK umeror
eAMHUYHBIA XapaKTep, MPH pacyeTe GBIAM MCHOAB3OBAHBI 3a-
py6exubie aaunbie. Mcxopnoe KXK manmentos npu pacue-
Te 6b1A0 npuHATO paBHbM 0,7542. IIpeanoaaraau, uro 3a60-
aesarue BBII, norpe6oBaBiieil roCIMTAAN3AIMH, CHIDKAET
IPOAOAYKHTEABHOCTD JKHM3HM C ydeToM ee kayecrsa Ha 0,006
QALY (Quality-Adjusted Life Year — roa sxustu ¢ nonpaskoit
Ha KauecTso), a BBII, e norpe6osasiueii rocnuTaAM3aLuy —
Ha 0,004 QALY [24].
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§ OPHTHHAABHBE CTATbH

Bpemennoit 20pusonm uccaedosanus
Bpemennoi ropH3OHT HCCAGAOBAHMS COCTABHA S ACT,

IPpexmusnocme saxyun 6 omuowenuu BBIT,
BbI3BANNON BAKUHKBIMU CEPOMUNAMU

Oddexrusnocts [TKB13 6niaa npuusTa pasHon 48,4%
[25], TITIB23 - 20% y 65-aerrux n 23% y 40-aeTHux naum-
enros [26].

3ampamu HQ 6AKYUKAYUIO

3arparsl Ha BAaKUMHALMIO PACCYMTHLIBAAM HA OCHO-
e 3aperucrpuposannsix nex c yverom HAC (TTKBI3 -
1518,63 py6., TTI1B23 ~ 1521,99 py6.). 3arparst Ha ocmoTp
nepea BakUMHAUME He YYHTHIBAAH, MOCKOABKY MPEANOAara-
A, YTO BaKUMHAIIMS OCYIECTBAACTCS MPH MAAHOBOM BH3HTE,
B pamxax anaau3a YyBCTBHTEABHOCTH OLEHHBAAM BAPHAHTHI
C YBEAHHYEHHEM H CHIDKEHHEM 3aTpaT Ha BakuMHapio Ha 15%,

3ampamuv: ha MePANUIO NHEEMOKOKKOBbIX URPeXuil

3arpart Ha Ttepamuio BBIT coorercrBoBasmM Tapmu-
dam obsaareasHoro meanummckoro crpaxosarns (OMC)
no Canxr-TTerep6ypry na 2021 r. (BBIT, norpefosasmas ro-
crMraAM3aumuy, cocrasuaa 87 361,4 py6., BBII, ve norpe6o-
BaBINas rocnuTaAn3zaumy, — 36349 py6.).

Auckonmuposanue

Ilpu npoBeseHHH KAMHHKO-IKOHOMHYECKOTO aHAAH-
33 3aTPaThl H MPOAOAKHTEABHOCTD KHIHH AHCKOHTHPOBAAH
Ha 3,5% B roa.

Pesyanrarn u o6cyxaenne

AHaAM3 NPOBEACHHOTO HCCAEAOBAHMS TMOKA3aA, UTO Bak-
LMHALMSA NO3BOASET CYMECTBEHHO CHH3HTB KOAMYECTBO CAy-
yaes BBIT 1 06ycAoBAeHHBIX €10 AeTaALHBIX MCX0AOB (TabA. 1).

Ma raba. 1 BuHAHO, yTO Bakumuanus [TKB13+I1I1B23
100 Thic. 65-AeTHHX IPaXAaH MO3BOAMT NPEAOTBPATHTD
3a S5 aer 3986 cayuaes 3aboaesanus BBIT u 315 Aeraas-
Hpix ucxopaos BBIT. Bakuunauns [TKB13+T1TTB23 100 Taic.
40-ACTHHX TPaskAaH IO3BOAMT MpeAOTBpaTHTh 2461 cay-
yan 3a6oaesanna BBIT u 162 06yCAOBACHHBIX €10 AeTaAb-
HBIX HCXOAQ.

Baxummauma TTKB13 100 teic. 65-Aethux rpakaas mo-
3BOAMT NpepOTBpaTuTh 3559 cayuaes 3aboaesamms BBIT
1 281 aetaasumit ucxoa. Baxumuaumus [TKB13 40-aetnmx
rpaxaan obecrieunT npeaoTspamenne 2 163 cayuaes 3aboae-
sauust BBIT 1 142 aeraasusix ncxopaos #a 100 Thic. BakuymHK-
POBaHHBIX.

PesyAsTaThl OLEHKH KAMHHKO-3KOHOMM4ECKOH 3¢ dexTus-
HOCTH NPEACTABACHBI B TabA. 2.

Baxumuauma 65-aethnx naymenros ¢ XCH xapaxrepn-
3YeTCst KpaiHe BBHICOKOH IKOHOMHYECKOH 3(PeKTHBHOCTHIO
(somoanmreasnnie 3atpatsi Ha 1 QALY npu saxumuaums
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ITKB13+I1ITB23 ~ 113,24 1sic. py6., a sakunsaims [TKB13
BAeueT 32 coboit cHipkeHne 3aTpar Ha 556,50 pyb. B pacuere
Ha | BAKLMHUPOBAHHOTO).

IMpu  paxumaaumu  40-aetHnx naumento ¢ XCH
ITKB13 aonoanureabnsie sarparet wa 1 QALY cocra-
BaT 99,33 ThiC. py6., a npu BakumHauuu [TKB13+T1TTB23 -
519,72 Tic. py6. (1aba.2).

Pacger Ha 1 QALY sBAACTCA YHHBEPCAABHBIM NOKa3aTe-
AeM, OH MOAXOAMT AAS AIOOBIX MEAMIHHCKHX BMEMIATEABCTB,
TIOCKOABKY KaXKAOE M3 HHX BAMACT AMOO Ha MPOAOAKHTEAL-
HOCTD XM3HH, AHGO Ha ee KayecTBO, AMGO Ha 06a aTi napa-
merpa. OPHUMAABHO YCTRHOBAGHHBIt MOPOr rOTOBHOCTH
naatuts 3a 1 QALY B P® B HacTosmee BpemMs OTCYyTCTBYeT.
B coorsercreun ¢ pexomerpaumsmu BO3, ecan sonoann-
TeAbHBbIE 3aTPaThi HA TO HAH HHOE MEAMIIMHCKOE BMEMIaTeAb-
cr80 B pacyere Ha 1 QALY ne npessimasor BBIT na aymy Ha-
CeAeHHA, OHO MOXET PACCMATPHBATLCA KAaK IKOHOMHYECKH
BBICOKO 3PPEeKTHBHOE, a NPH AOMOAHHTEABHBIX 3aTPaTax
na 1 QALY, ne npessunaiomux yrpoernyio seanauny BBIT
HA AYNIy HACEACHHA — KAK IKOHOMHYECKH npHemaemoe [27].
BrnipoueM, BO3MOXKHO, 3Ta BeAMMHHA HECKOABKO 3aBbIIIEHA.
Tak cucremariyecknit 0630p MO OLEHKE rOTOBHOCTH MAa-
THTh 33 1 QALY, nposeaennbifi 110 Aausniv u3 17 crpas, no-
Ka3aA, YTO CPEAHASN BEAWYHHA FOTOBHOCTH [TAATHTb HAXOAUT-
ca B nipeaeaax 0,5-1,5 BBIT na aymy naceaenns [28].

Tak uau MHAYe, C YYETOM TOTO, 9TO NO AAHHLIM 3a 2021,
8 PO BBIT na aymry Haceaenns cocrasua 900,1 Tric. py6., Bak-
umHams He ToAbko [TKB13, o i ITKB13 + [TI1B23 nausen-
108 ¢ XCH B Bospacre kax 40, Tak # 65 AeT SBASETCS IKOHO-
MHYECKH BBICOKO 3QPEKTHBHEIM BMEWIATEALCTEOM M MOXKET
OBITH PEKOMEHAOBAHA K LIMPOKOMY MPHMEHEHHIO B KAWHHYeC-
KOH NpaKTHKe.

HapeaHOCTS PeayAbTaTOB OLEHHBAAACH B PAMKAX AHAAH-
3a MX 9YBCTBHTEABHOCTH K H3MEHEHHSAM MaPAMETPOB MOAEAH
(raba.3).

M3 1aba.3 BuaHO, uTO K03pPuuMenT «3aTparn/addek-
THBHOCTb» WYYBCTBUTEACH K MIMEHEHHMIO TaKMX MapaMer-
POB MoAeAM, Kak 3aboaesaemocts BBIT, obycaoBaennas e
CMepTHOCTD M ueHsl Bakuun. Ho npu Bcex npoasaAusupo-
BaHHBIX BapuanTax BakyuHauua [TKB13 asaserca skonoME-
4ECKH BBICOKO 3pPexTHBHLIM BMemaTeAscTrOM, Bakiunnauus
ITKB13+I1ITB23 Taicke BO BCeX CAYYa#X SBASCTCA KaK MHHH-
MYM IKOHOMHYECKH NTPHEMAEMOTL.

Oneska BAMAHHS Ha GIOAXET CHCTEMbI 3APABOOXPAHEHHH,
npoBeAeHHas 6e3 AMCKOHTHPOBaHNS, NOKA3AAA, YTO NPH Bak-
uuHamn 65-AeTHix nauuentos ¢ XCH 1 aosoit [TKB13 3a-
TPaThl Ha BAKUHHALMIO He MPEBbICAT CHIKEHNA 3aTPaT Ha Te-
pammio BBIT B pakuuuuposannoi rpynne 3a § aer (r.e. sak-
UMHAIHS He TPHBEACT K YBEAHHEHHIO Harpysku Ha Groaxer),
a B caywae pakumnaumu [TKB13+T1ITB23 chskenne sarpar
Ha repanuio BBIT B asaunoi rpynmne naimenTos cocrasut 82%
CPEACTB, 3aTPaueHHBIX Ha BAKIMHALHIO,
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g OPUI'MHAABHBIE CTATHH

Ta6anma 1. KoAH4eCTBO CAyHaes NHeBMOKOKKORO# BHeSoabHIuHOM miesmonni (BBIT) i 06yCAOBACHHBIX €10 ACTAABHBIX
MCXOAOB MPH BaKIMHAWMIt 1 6e3 BaKuMHALIM B pacuere Ha 100 Thic. yeaosex (Bpemennof ropuaonT - 5 Aer)

Baxyusanma Bakuuuamus Baxumnwanus
Bes [IKB13+ MKB13no MKB13+II1IB23  ITKB13+I111B23
Tokasareas ‘ MNKB13 TTB23 CPaBHENHIO no cpauemo no CPanHeNRiio
Eas COTCYTCTBHEM  C orcy'unm € BAKUHHATMER
BaKUMHALMN BAKIHATHH Toasko [MKB13
65-AeTHIE HAUHEHTH
BuefoAsHIrMHAR THEBMOHNS 16198 12639 12213 -3559 -3986 -426
Aetaasisie wexoas npy BBIT 1280 999 965 -281 =318 -34
40-AeTHHE NATHEHTHI
BHEGOABHINHAR THEBMOMIA 9822 7659 7361 -2163 -2461 -298
Aetaasknte nexoant npn BBIT 647 504 485 -142 -162 -20

[TKB13 - 13-BaAeHTHaA MHEBMOKOKKOBAR KOHMOriHposannas saktna; [TI1B23 ~ 23-saAeHTHAR HEBMOKOKKOBAR MOAHCAXAPHAHAS BaKLIMHA,

Tabannua 2. Kauuuko-3xoHoMayeckas 3 GexTHBHOCT BAKUMHAIMH NPOTHB NHeBMOKOKKOBOR nHdexumy (6asosutit sapuanT)

Bakumranmus Baumumu Bakuunayns
ITIKB13 no TIKBI3+II1IB23 TIKB13+I11IB23

Bea m(ma+
IMoxasareas S TIKB13 111823, CPaBHEHHIO O CPABHEHIIO 1O CPABHCHHIO
PEIDRRATEEN C OTCYTCTRHEM corcymu € BaKuMHanuel
BAKIHATHH BaKIHHALHH roasko ITKB13
65-AeTHIE NAUMERTH
TTPOADAKHTEABHOCTD SKI3HI, FOAN 435973  4,36624  4,36702 0,00651 0,00729 0,00078
[TpOAOAKHTEARHOCTD HKHIHK 3 ) wEE-=
cameron a, QALY 327182 3,27703 327768 0,00521 0,00586 0,00065
3arpars Ha sakyuHaiO, py6. 0 1518,63 2987,35 1518,63 2987,35 1468,72
3arparu ua repamno BBT1, py6. 9441,99 736686 711831 207513 | -2323,68 248,55
OO FeAR MO DRI MIANLAACRNX 944199 888549  10105,66 -556,50 663,67 1220,17
3arpar, py6. 1% ot
3arparn /addexrusnocts, i B _ Baxunsanms® s
Tic. py6./ aom QALY 5 " aoMummpyer 113,24 1870,50
3arparut /a¢exrunrocTs, , _ ~ _ Baxumnauus® 91‘03 1566,15
THIC. PYD. / AOTL FOA FKHIHK . AOMHMMpYeT :
3arparut/sdgdexrunnocts, .
ThIC. Py / IPEAOTBpAILENHNIT ACTAANNBII ~ = = Bz':""""“’ 210,77 3622,52
HCXOA MTHEBMOKOKKOBOM HHEKIuM AOMUHHPYeT

40-AeTHRE NAMEHTH
TTPOAOANKMTEABHOCTS KUINH, FOAN 4,59904  4,60230  4,60275 0,00326 0,00370 0,00045

IIpOoAOAKHTEABHOCTD KHIHH

¢ y¥eToM kavectsa, QALY 346438 346699 | 346737 0,00261 0,00299 0,00038
3arparsl Ha BaKUHHAWHIO, py6. 0 1518,63 2987,35 1518,63 : 2987,35 1468,72
3arpatst wa Tepamio BEIT, py6. STI665 445747 428414 -1259,18 -1432,50 -173,32
R SR . py6: 571665 597610 727149 A 259,45 1554,84 1295,39
3arparst/addexrunnocts, - - ik 3 st ,

hc. py6./aon. QALY =~ 99,33 N S1972 341247
3arparnt/ agpexrusnocts, e, _ e 79,69 . 41982 2892,08
ThIC. py6./ AOIL 1OA KHINK : PGy

3arparst/ 3 pekTHBHOCTS, : ' e

THiC. py6. / MPEAOTBPAIENHEL AETAALHI s - =S 182,17 959,62 6607,60

MCXOA MPH NTHEBMOKOKKOBOI HHpeK1ith

QALY - Quality-Adjusted Life Year - mmcmnpanmﬁnamecrw,BBn mdmmummauom,ﬂkm.‘s 13-BAACHTHAA MHEBMOKOKKD-
Bas KOHBIOTHpoBAHa Baximna; [TTTB23 - 23-pareHTHAS NMHESMOKOKKOBAR NOAHCAXAPHANAN BAXIHA; * ~ AOMHHHPYIOIIAR CTPATEIHR ~ MEAIIIHHCKOS
BMEIMIATEABCTEO, KOTOPOE 0BECTIeHHBACT CHIDKSHIME JATPAT H IIPH 3TOM YAYMINACT IPOFNOS 110 OTHOWIEHHIO K BAPHANTY CPABHEHIA,
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g OPUTI'MHAADBHBIE CTATbH

Tabanna 3. Kannnko-akoHOMHYecKast 3QGeKTHBHOCTD BAKIMHALIHA
MPOTHS NHEBMOKOKKOBO#H HHeK1H (aHaAU3 Uy BCTBHTEABHOCTH)

3arparsi/3ddexrusrocTs, Toic. py6./ 3arparsi/addexrusrocrs, THIC. pyb./ i;m;mm@m;:;::oi
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IIe TPYAOCTIOCo6- 3 - £
HOro Bospacta 5 PO
322011-2019rr. "
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Basossiit 9933 51972 79,69 419,82 289208 182,17
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aesaemoctr BBIT 679,18 151624 545,01 122500  6167,90 1243,52
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IMTpwu Baxuunanuu ITKB13 npoTus nHEBMOKOKKOBOM MH-
Ppexuun 40-aeTHux nmanmentoB ¢ XCH chwkenue sarpar
Ha Teparmio BBIT 3a S aer cocrasur 83% oT cpeAcTs, 3a-
TpavyeHHBIX Ha BakKIMHALMIO, a mpu BakuuHanuu ITKB13+
[I1B23 - 47%.

3aKArOueHHe

BakuuHanMs IPOTHB ITHEBMOKOKKOBOW MHGQEKIMHU Ma-
nuentoB ¢ XCH cumwxkaer obycaoBaeHHble €0 3aboaeBa-
eMOCTb M CMEPTHOCTD M SBASIETCS dKOHOMHYECKH BBICOKO
3¢ PexTUBHOM.

ITposedennoe uccaedosanue xapaxmepusyemcs padom 02pa-
Huyenutl. B wacmuocmu, 8 uccaedo8aHuu He y4umvl6aAu

obycAosAeHHOE BaKkyuHayueil CHuxeHue 3aboAesaemocmu
UHBA3UBHBIMU NHEBMOKOKKOBbIMU UHPEKYUIMU.

Kondauxm unmepecos

ITy6Auxayus no020mosAeHAa C UCNOABIOBAHUEM MATNEPUAADE
HAYHHO-UCCACD0BAMEALCKON pabombl, 6bINOAHEHHOU NP Pu-
Haucosoil noddepxxe xomnanuu OO0 «Ildaiizep Hnno-
sayuu>. Aemopsl He NoAy4asu PuHaHcosyo noddepixy
om xomnanuu 000 «Ildaiizep Mnnosayuu>, c6a3anHy0
¢ nodzomoskoil dannoii cmameu. Cmamos ompaxaem nosu-
YUl0 aBmMopos, KOMopas Moxem omAudamscs om no3uyuu
xomnanuu OO0 «Ilfaiizep Unnosayuu>.

CrarpsimocTynuaa 12.12.22
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Poxxues B. B., Top6yrosa E. B., Caposrukos A. B, Asmmaa M. H., Bap6apam O.A.

OI'BHY «HVMH xoMnaexcHbix npobaeM cepAedHO-COCYAHCTHIX 3aboAeBanuit», Kemeposo, Poccus

OOPEKTHUBHOCTH NPOTPAMMBI SMART-PEABUAUTAILIUU
Y BOABHBIX ITIOCAE KOPPEKIIMH KAAITAHHBIX IIOPOKOB CEPAIIA

CpasnureasHsii azasn3 3QPEKTHBHOCTH HOBOTO MoAXoaa «SMART-peabuanTais 60ABHBIX mOCAE
NpPOTE3UPOBAHHS KAAMAHOB CEPAIIa>», BKAIOYAIONIEro, IOMHMO OYHOrO O0y4eHs s, HHTepHeT-TEXHOAO-
THH B BHA® BUACO-KOHQEDeHII-CBA3H, MODHABHOTO NIPHAOKEHHS «Pacyer A035! BapdapHHa», H TPasH-
IHOHHO MPOrPaMMEl 06y UeHHs NAHEeHTOB II0CAE KOPPEKIHH KAATAaHHEIX TIOPOKOB CepATIa.

B nccaepoBanuu npusaaan yuactre 190 mansesToB € MpoTe3aMM KAANAHOB CEPAII2, B OCHOBHYIO IPYILTY
BomAH 98 GOABHBIX, TPOMIEANIHX KyPC AHCTAHIIHOHHOTO 00yuenns. KOHTpOABHYIO IpymiTy COCTaBHAM
92 mauwueHTa, y4acTByIOmHe B 04HO# dopme obydemus. [IDOBOAMANCH KAHHHKO-HHCTPYMEHTAABHOE
obcaesoBanne (IAEKTPOKApAHOTpadHs, SXOKAPAHOIPadHs, ONpeAeAeHNHe YPOBHA MEXAYHAPOAHOIO
HOpMaAK30BaHHOro orHomenus — MHO), ankeTHpoBaHHe AAS OLEHKH HHOOPMHPOBaHHOCTH, TPH-

HMcxoaHo yposens HEPOPMUPOBaHHOCTH, npusepxerHocTy # KOK B rpynnax cpasnenus He pasandas-
csi. Yepes 6 Mec HabAlOACHNS B OCHOBHO# IPYIINe YBEAHYHAACH CPeAHSs GasAbHAS OIeHKa ypOBHA 3Ha-
Huit Ha $3,6% (p=0,0001). IIpuBepXeHHOCTS K ACYEHMIO YBEAHIHAACH B 3,3 Pasa B OCHOBHOIA rpymme

1 B 1,7 pasa B xoHTpoabHOH (p=0,0247). B 0cHOBHO# rpynne 651a1 BhIITe CKAOHHOCTb K CAMOKOHTPO-
a0 (p=0,0001), meanxo-conuassas urdopmuposansocts (p=0,0335), MeAMKO-cOnMaAbHAR KOM-
myHuxkatusHocTs (p=0,0392), AoBepHe K TepanesTHYeCKOH CTpaTernu aedamero spasa (p=0,0001)

¥ Pe3yABTaTHBHOCTS POBOAMMON Tepanuu (p=0,0057). Tlpu anaause KK 8 ocnosnoji rpynne sbiss-
AeHO yBeandenue B 2,1 pasa (p=0,0001) xusHenHo# akTHBHOCTH, B 1,6 pasa (p=0,0001) - counaasro-

Hosbsiit moaxoa aucTaHOHOEHOTO 0OyueHHns «SMART-peabusnuTanis G0ABHBIX IOCAE IPOTE3HPOBa-
HMA KA2MAHOB CEPANa>» CIIOCOOCTBYeT MOBBIMEHMI0 HHYOPMHPOBAHHOCTH, IPHBEPKEHHOCTH K Aede-

SMART-peabuanTanus; nH$OPMHPOBIHHOCTD; IIPHBEPKEHHOCTD K ASYEHHIO; KaYeCTBO XHU3HH; Mpo-

Rozhnev VV,, Gorbunova EV,, Sadovnikov AV, Lyapina LN., 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: Poxmes B.B. Top6ymosa E.B., Casosumxos A.B, Asnmma WLH.,
Bapbapam O.A. D¢dexturrocts nporpammel SMART-peabuanranus y 60AbHBIX HOCAE KOPPeKLHH

Iean
Mamepuas u semode:
BEPXKEHHOCTH K ACYEHHIO M KasecTsa xu3nu (KOK).
Pesysvmamyi
ro ¢yHKOHOHHpoBanus, B 1,9 pasa (p=0,0001) — ncuxmeckoro 350poBhL.
3axawHenue
HHIO ¥ yayumenuio KOK.
Kawouesoie crosa
Te3UpPOBaHHbIE KAANAHEL CEPALIA
Aas yumuposanus
KA2MaHHKIX NOPOKOB cepana. Kapauoaorusa. 2023;63(5):27-32].
Asmop das nepenucku Topbyrosa Eaena Baaaumupossa. E-mail: ev.gorbunova@yandex.ru
Bpeaenue

B mpakTHYeckofl MeAMIIMHE OAHMM M3 aCIIeKTOB BTO-
PHYHOH peabHAMTAUMM sBAseTCs NpoBepeHHe obyuaio-
IMX 3aHSTHI AAS TIAHEHTOB C PasAMYHBIMM 3a60AeBaHMS-
mu. M3sectHn obyuaromue mporpammsl Aasi GOABHEIX C ru-
nepronuyeckoi Goaesnbio [1], xporuueckoit cepaeumoit
Heaocrarounocreio (XCH) [2], ¢pubpuansumeir npeacep-
anit (®I1) [3] u nocae onepaunn sa cepaue [4]. ITposeae-
H¥e MOAOOHBIX IIKOA YBEAMIHBAeT IIPHBEPKEHHOCTD K Aede-
HHIO, yAyumaeT kadectso xusuu (KOK) n crmwxaer vacrory
Pa3sBHTHA OCAOKHEHUIT OCHOBHOTO 3a60AeBanus [S].

BonpocaM peabHAMTAIMH NOCAE KapAHOXMPYPIMYeCKo-
IO AedYeHHS NOCBAIIEHO GOABIIOE KOAHYECTBO paboT Kak 3a-
PYOEXHBIX, TAK ¥ OTeYeCTBEHHBIX aBTOPOB, TeM He MeHee
OCTaeTCs AKTYAABHBIM YCOBEpPIIEHCTBOBAHME OAXOAOB K aM-
OyAaTOPHOMY BEACHHMIO NAL[MEHTOB, HANPaBAGHHBIX Ha MO-
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BblllleHHe WHPOPMHUPOBAHHOCTH, NPHUBEPKEHHOCTH K Aede-
HHIO, yAy4IIeHHe KayeCTBa M MPOTHO3a JKM3HM MOCAE BBICO-
KOTEXHOAOTHYeCKHX MeTOAOB AeveHHs. Ocoboro BHuMaHMs
3aCAYXHB2eT pa3paboTKa AMCTaHIIMOHHBIX GOpM 0OyueHus
TNIPH HCTIOAB30BAHMH HHTEPHET-TEXHOAOTHH HAH MOOHABHBIX
TeAeOHOB.

C 2010r. B HameM HeHTpe paspaboTaHa M BHEAPEHa 0Y-
Has Gopma obyueHns, BKAIOY2IOMAs CTALHOHAPHbIH H aMby-
AQTOPHBIA 3Talbl BeACHHS DOABHBIX, AOKa3aBmas CBOK 3¢-
$EXTHBHOCTD B IOBbIIEHHH NPHBEPKEHHOCTH K ACHEHHIO
u yayamermio KOK [6]. TTpu noasepxxe ®onaa npesuaent-
CKMX IpaHTOB paspaboraHa HoBas ¢opma ambyaaropro-
ro BeAeHHsA DOABHBIX MOCAE Onepanuu Ha cepalie «SMART-
peabuauTaius GOALHBIX MOCAE MPOTE3UPOBAHMS KAAMAHOB
CepALa», BRAIOYAIOMAs KOMIIAGKC AMCTAHITHOHHBIX TEXHOAO-
THH, HaPaBACHHbIX Ha KOHTPOAb COCTOSHHUSA 3A0POBbS MALH-
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EHTA, M TOBBIIEHME YPOBHS 3HAHUI O 3a6OACBAHMM TTPH HC-
TMOAB30BAHNH MOGHABHOTO TIPHAOXKEHMS «Pacuer A03bl Bap-
papunax».

IMIOTe30it HACTOAIEIO HCCACAOBAHUS SIBASAOCH ITPEATTO-
AOXKEHHE, YTO HOBBI MOAXOA K O6YYEHHMIO MALHEHTOB C HC-
MOABIOBAHHEM MHTEPHET-TEXHOAOTHI B GOAblIeft cTenenu
Gyaer crnoco6CTBOBaTh MOBBIMEHNIO MHPOPMHPOBAHHOCTH,
NPHBEPKEHHOCTH K Aevennio 1 yaysmennio KXK mocae kop-
PeKUMK KAanaHHBIX Mopoxos cepaa (I1C).

Ilean

CpaBHUTEAbHDIA aHAAM3 3PPEKTHBHOCTH HOBOTO MOAXO-
A2 «SMART-peabuantanms 60ABHBIX MOCAE MPOTE3HMPOBA-
HHA KAQMAHOB CEPALIA> , BKAIOYAIOIIEr0 IOMUMO OYHOTro 06y-
YEeHHS. MHTEPHET-TEXHOAOTHH B BUAE BUACO-KOH(EPEHL|-CBS-
3, MO6GuABHOTO mpuAOKeHHsi «Pacyer A03bI BappapuHa»,
¥ TPAAMIIMOHHOM NporpamMMbl 06y4eHHs! IALMEHTOB MOCAE
koppexuun kaananusix I1C,

Marepuaa u METOADI

B uccaeporanuu npunsan yuacrue 190 naumenTon rno-
cae oneparuBHOro Aevenus kaanaudbix ITC. Ochophyio
rpymnimy cocraBuau 98 GOABHBIX, MPOIIEAITHX Kypc 0byuerns
«SMART-peabuanranma GOABHBIX MOCAE MPOTEIUPOBAHMS
KAQraHoB cepAlia». B KOHTpOAbHyIO rpymimy BomaAn 92 nanm-
eHTa, yHacTBylomue B 04HO# Ppopme 06yuenms «I1lkoan 6oAb-
HBIX € IPOTE3MPOBAHHBIMU KAANIAHAMH cepALia» (Taba. 1),

CpaBuupaempie rpynmnsl GBIAM CONMOCTABMMBI IO BO3-
pacry, MmoAy, ypoBHIO 06pasoBamms, OCHOBHOMY AMArHo-
3y, THITy IPOTE3a KAANAHOB CEPALA, [0 KAHHHYECKUM MPO-
ssaernsiM XCH u vacrore sousisaenus OI1. Bee nanuenrsi,

Tabanua 1. CpasHuTeAbHAS XAPAKTEPHCTHKA IPYIIN NALUEHTOR

I'pynnur
IToxasarean OCHOB- KOHT- .
Has poAbHAs
(n=98) = (n=92)

59,7£10,6 62,2£12)3 0,1344
52(53,1) 51(554) 0,7428
46 (46,9) 41 (44,6) 0,4327

51(52) 57(61,9) 0,1679
15(15,3) 15(163) 0,8504
15(15,3) 10(10,9) 0,3659

Boapacr, TOAbL

 KEHCKML, n (%)

Myxekoit, n (%)
Pesmarnveckas
Goaeann cepana, n (%)

[Toa

Mndexunonnbifi SHAOKApANT

CHHAPOM AMCTIAASHH
COCAMHMTEABHOF TKAHH, N (96)

Kaabnuros, n (%)

Ipores MEXAMHUECKH, 1 (%)

KAanaHa 6nomrmecxmx, n (%)

¢u6p}w\num npcAcepAuﬁ n (%)
OK 11 mo NYHA, n (%)
~OK 111 no NYHA, n (%)
BhICHIEE, N (%)

17 (17,4) 10(10,9) 0,2013
71(72,4) 65(70,6) 0,7838
27(27,6) 37 (40,2) 0,0649
36 (36,7) 24(26,1) 0,1146
70 (71,4) $9(64,1) 0,2816
28 (28,6) 33(359) 0,2816
14(143) 12(13,0) 0,8034
61(62,2) 53(57,6) 0,5145
23(23,5) 27(29,4) 0,3578

XCH

cpeantee criemaabioe, n (%)
cpeanee, n (%)

YYACTBYIOIME B MCCACAOBAHUM, HAXOAMAMCh HA AMCrIaHCep-
HOM HABAIOACHHHM KAPAMOAOTA MAM YYACTKOBOTO TE€paresTa
0 MECTY KMTEAbCTBA, UM BBIITOAHSIAM HHCTPYMEHTAABHbBIE
nccaepoBanms (3aeKTpoxapanorpadus, sxokapanorpadus),
OMPEACASIAM YPOBEHD ME@KAYHAPOAHOTO HOPMAAH3OBAHHO-
ro ornomenns (MHO) e pexe 1 pasza 8 mecsy (no noxa-
sanuam vaie), Ilayuentam NpoBOAMAH CTAHAAPTHYIO MEAU-
KAMEHTO3HYI0 TepPaIMio, BKAIOUAIOUYI0 Bapdapus B MOAO-
GpaHHbIX TEPANEBTHYECKMX AO3MPOBKAX C YUETOM LIEACBOIO
Ananasona MHO.

[TanenTam OCHOBHOM I'PYIIIBI MEPeA BhIMUCKOM M3 cTa-
UMOHapa Ha cMapTd oD, TpUobpeTeHne KOTOPHIX CTAAO BO3-
MOXHBIM 6Aaropaps QPOHAY NPE3IUACHTCKUX I'PAHTOB, yCTa-
HaBAMBaAM npuAOKeHue «Pacuer A03pl BapdapuHa», KO-
TOPOE MO3BOASAO PACCUMTATH PEKOMEHAYEMYIO CYTOYHYIO
A03y BappapuHa B TAGAETKAX, HCXOAS M3 LIEAEBOTO AMATIA30-
Ha M [MOAYHYEHHOro B 9TOT Aenb 3Havenns MHO, anaauza n3a-
MMOACHCTBHSA ACKAPCTBEHHBIX MPENAPATOB U ITHILM,

C ueabio AMHAMMYECKOTO HABAIOAEHHS 33 TMAIMEHTAMH,
ydacTeylonmumu B nporpamme «SMART-peabuantaims»,
OCYLECTBASAM CHHXPOHUIAIMIO TIPUAOIKEHHSA € AOKAABHBIM
HpopMaMOHHBIM pecypcom «Meanopraa» HHWM kowm-
TA@KCHBIX ITPOOAEM CEPACYHO-COCYAHCTBHIX 3ab0AeBanHiL. Ae-
YAUMIA KAPAMOAOT MAM MEAMIMHCKAS CeCTpa IMpOCMaTpHUBa-
AM aBTOMATHYECKH paccunTanHbie anavenns MHO. B cayuae
BBICOKHX HAM HM3KMX 3HAUEHUI OCYIECTBASAM TeAePOHHBIN
KOHTAKT C MAaljMEHTOM, YTOYHAAM NMPHYMHBI HECTAGMABLHO-
CTH YPOBHS IMITOKOATrYASLIMH M TIPOBOAMAM KOPPEKIIHIO AO-
3p1 Bapdapuna.

B OCHOBHO# M KOHTPOABHOM rpynmnax B Tedenue 6 mec
MPOBOAMAM O4YHOE 00yyueH#e, BKAIOYAION|ee S 3aHATHIT Ha Te-
My MPOPHUAAKTHKM reMOPPAarHuecknx u TPOMOOTHHYECKHX
OCAOXKHEHHH, OCOBEHHOCTE! AHTUKOArYASIHTHON Teparuu
(AKT), MPOPUAAKTHKY NMPOTEIHOrO IHAOKAPAMTA; ACKIIHM
Ha TEMy TICMXOAOrMYeCKOH M Puanyeckoi peabuaurarmu.
AONOAHUTEABHO B OCHOBHOM rpyrimne GOABHBIX BUAEOAEKIIHH
3arpy’KaAMCh Ha 3aKpBITHIA KaHaA Buaeoxocruura YouTube
C AOCTYTIOM 11O CCHIAKE AASA TIOBTOPHBIX TPOCMOTPOB 1 boaee
adexruBHOro ycsoenus sHanmit. B ocHoswoi rpynme mc-
NOAB3OBAAOCH MOGHABHOE IPHAOKEHHE,

[Tpu peaamsaummn pannoro npoexra Gnia cpopMupoBaH
perucTp GOABHBIX ¢ NMPOTE3MPOBAHHBIMU KAANAHAMU CepA-
1a, BKAIOYAIOWMIA KAMHMKO-aHAMHECTHYECKHEe AAHHbIE, BCe
BHeceHHble 3HaveHus MHO u ankermpopanue aas oues-
KM ypOBHS HHPOPMHPOBAHHOCTH MALMEHTOB 110 CIIELHAAL-
HO paspaboTaHHOM aHKeTe, NPUBEPKEHHOCTH K ACYEHHIO
n KOK, koTopoe mpoBOAMTCA Ha aTane BKAIOYEHMs MaljHeH-
108 B niporpammy «SMART-peabuantauun>» u npu 3asep-
mennn (depes 6 Mec AuHamuueckoro Habaoaenms). [lauu-
EHTaM KOHTPOABHOW TPYIIbl, KOTOPbIE MOCEIIAAH IIKOAY
GOABHBIX MOCAE BBITMCKM U3 CTALMOHAPA, TAKIKE IIPOBOAHAH
AHKETHPOBAHME AO M TT0CAE O6yYeHNs yepes 6 mec.

l\‘i\' O()’Z 9040 l\;lp/ummn M. ’()21;6\(8) DOI: 10, IR()87/rardm 2023,5n2041
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B HMCCAGAOBaHHMHM ONpPEAGASAH MHTErPaAbHBIH TOKa3a-
TeAb npuBepkeHHocTH K Aedenmio (MIIIIKA) o MeTopuke
C.B. Aasbiposa [7], ounenmsaan KK ¢ nomompio onpocuu-
Kka SF-36 [8]. Aas onenku adpdexrusroCTH O6yUarowmet npo-
rpaMMbl [TAIIHEHTOB pa3paboTaHa aHKeTa, KOTOpask BKAIOYaAa
14 BONIpOCOB C BApMAHTaMHU OTBETOB, IPEACTABACHA B OHAQMH-
npuaoxkeHuu. [Ipu MHTeprIpeTaliui AQHHBIX TIPaBHAbHbIA OT-
BeT olleHMBaAM 2 6aAraMu, HETTOAHBIA OTBeT — 1 HaaroM, He-
npaBuabHbI — 0 6aar0B. TTo urcAy 6aAAOB OIeHMBaAM YPO-
BeHb 3HAHMi ManMeHTOB. MaKCMMaAbHAS Ol|eHKA IpH BCex
IPaBUABHBIX M TIOAHBIX OTBETaX COCTaBAsIAA 28 6aAA0B.

Crarucrideckas 06paboTka MOAyUYeHHBIX AQHHBIX POBe-
A€Ha C MCITOAb30BaHHMEM IIaKeTa KOMITbIOTEPHBIX MPOrpamMM
Statistica sepcus 12.0. ITposepky BHAQ pacripeAeAeHHs ITPO-
BOAMAM C momompio Kputepus Koamoroposa-CmupHosa.
Ilpu pacnipeseseHMH, OTAMMHOM OT HOPMAABHOIO, HCIIOAb-
30BaAM HelapaMeTpHyecKre KpuTepun Brakokcona u Man-
Ha—-YUTHH C PaCYeTOM MEAMAHBI U HHTEPKBAPTUABHOTO pas-
maxa — Me [Q1; Q3]. ITpu ouernke pasanymii KayecTBEHHbIX
MOKa3aTeAel HCIIOAB30BAAN KpUTepHi XH-KBaapaT [Iupcona.
Pazauyme MeXAy TPYTIIIaMH CYHTAAM CTATHCTHYECKH 3HAYH-
mpimu nipu p<0,0S.

PesyapTarsl

HcxoaHO ypoBeHb 3HaHHH GOABHBIX B TPYNIaX CpaBHe-
HUS He pasandascs. Yepes 6 Mec HaOAIOACHHS CPEAHSS OLIeH-
Ka ypoBHS MHPOPMHPOBAHHOCTH OOABHBIX IOCAe KOpPpeK-
umu kaamanabix [1C okasaAace Bhile B OCHOBHOM TpyTiITe,
rAe IPMMEHSIACS HOBBIH IIOAXOA K OOYYeHMIO AAHHOM KaTero-
puu 6oabusx (p=0,0001). [Tpu aToM HHPOPMUPOBAHHOCTD
TNAlMeHTOB B BOMPOCAX Ha3HAYeHHs BappapuHa B obemx
IPYTITIaX CTATHCTHYECKH 3HAYMMO He Pa3AMyaAach (Taba.2).

Ilpy TPaAHLMOHHOM IOAXOAe OOy4eHHs YpOBeHb HH-
$OpMHPOBAHHOCTH TNALMEHTOB B paspeAax (QU3HUYECKOM
(p=0,0001) u ncuxoaormyeckonr (p=0,0001) peabuanra-
UMM, B BONMPOCAX NPOPHAAKTHKA IMPOTE3HOTO IHAOKAPAH-
ta (p=0,0025) 6bIA HMKe, yeM B OCHOBHOW rpymme. Mc-
XOAHO MPHBEPXKEHHOCTh K A€YEHHIO B IPYIaX CPaBHeHHs

He pazamyarack. JYepes 6 mec obyuenns MITIIkA yseanuna-
Cs1 B OCHOBHO¥ rpyme B 3,3 pasa u B 1,7 pasa B KOHTPOABHO#M
(Taba.3). IIpu anaAuse GpakTopoB, POPMHUPYIOWHUX IIPHBEP-
JKEHHOCTb K A€YEHHIO, OTCYTCTBOBAAM PAsAMYMA QHHAHCO-
BOJt TOTOBHOCTH OINAQYMBATh ACYEHHE, MEAMKO-COLMAABHON
AAANTHPOBAHHOCTH M PEXMMa HasHayeHHOH Teparmu. Op-
HAaKO CKAOHHOCTb K CAMOKOHTPOAIO GbIAa BbIIIE B OCHOBHOM
rpyme (p=0,0001), To ecTb MALMEHTH MOTAM CaMOCTOS-
TEABHO NMPHHHMATh pelIeHHEe IO KOPPEKIMH AO3bI aHTHKO-
aryAsiHTa IPHU MCIIOAb3OBAHMHM MOOMABHOTO TIPHAOKEHHS
«Pacuer A03b1 BapdpapuHa».

B ocHOBHOIT rpymnme 6bIA Bbllie YPOBEHb MEAMKO-COLH-
aapHO# mupopmuposannoctu (p=0,0353), Meauko-couy-
aAbHO# KoMmyHukatupHOcTH (p=0,0392). B TO e Bpe-
Msi MEAMKO-COLMaAbHAs AMCTaHUmpoBaHHOCTH (p=0,0046)
B OCHOBHOM IpyIIe OKa3aAach HIKe, 4eM B KOHTPOAbHOHM,
B KOTOPO¥t 06y4eH#e MPOBOAMAOCH B OYHOM popmare 6e3 uc-
NoAb30BaHMs MoOuAbHOTO npraokenus. Kpome toro, B oc-
HOBHOM rpymme yepe3 6 mMec oOyuyeHHsI OTMEYAAMCH BbIlIe
OLIEHKH TaKuX (aKTOPOB NpPUBEP)KEHHOCTH, KaK AOBepHe
K TeparneBTHYeCKOi CTpaTeruu Aevamero spaa (p=0,0001)
¥ Pe3yABTaTHBHOCTb IPOBOAMMONE Teparuu (p=0,0057).

B obcaeayempix rpymmax mokaszarean KOK mcxopno
He Pa3AMYAANCh, B AHHAMHKE BBISIBAEHO CTATHCTUYECKM 3Ha-
yumoe yayumenue KK (raba.4). IIpu cpaBHenun nokasare-
aeit KOK B ocHOBHOJI rpynime yepe3 6 mMec HaBAIOAGHMS BBI-
ABAGHO cTaTHCTHYeckH 3Haymmoe (p=0,0001) yBeamyenue
xusHenHo# akTusHOocTH (VT), CONMAABHOrO QyHKIMOHH-
posanus (SF) (p=0,0001) 1 poaeBoro $pyHKLUOHUPOBAHHS,
06ycAOBACHHOTO 3MOIHOHAABHBIM cocTosHueM (RE).

Takum o6pasoM, npH aHaAM3e HHGOPMHMPOBAHHO-
CTH, puBepxXeHHOCTH K AedeHmio ¥ KOK B Hacrosmem wmc-
CAGAOBaHMM IIOKa3aHa 9PPEeKTUBHOCTh HOBOTO MOAXO-
A2 B MPOBEAGHMH IIKOABI MAIMEHTOB C MPOTE3aMM KAara-
HOB CepAL]a NIPH MCTIOAB30BAaHUH MOOHMABHOTO TIPHUAOXKEHHS,
BKAIOYAIOL[Er0, MOMHMMO KAAbKYAITOpPa AO3bl BapapHHa,
BO3MOXXHOCTb IIPOBeAeHHs 06yyatom|el IPOrpaMMbl AUCTaH-
LIHOHHO C IOMOIIBIO BUACO-KOHEPEHII-CBA3M.

Tabanna 2. AUHaMHKa yPOBHsI 3HAHHMI MAIIMEHTOB C POTE3aMH KAAMIAHOB CepAlla, GaAab!

G OcHoBHras rpynna KOHTpoAbHas rpynma P AASL P AAS P AAs
Bonpoc e (n=98), (n=92), MEXIPyNNOBHIX OCHOBHOH KOHTPOABHOM
5 Me [Q1; Q3] Me [Q1; Q3] passmwmit  rpymmet  rpymms
QOcobenHocTH Hcxopno 1,17 [0, 1,89] 1,11 [0,08; 1,89] 0,7118 0.0001 0.0001
AHTUKOAryASHTHON Teparnuu Yepes 6 mec 2[2;2] 2[2;2] 0,3471 : ?
0;1 .
Ipoduaakruxa Hcxopno 0[0;1] 0[0;1] N 7056 0,0001 0,0001
MH(EKIIMOHHOTO 9HAOKAPAUTA Yepes 6 mec 2[2;2] 2[1,5;2] 0,0025
Hcxoano 1[0;1] 1[0;1] 0,7673
(0] 6 anus 0,0001 0,0001
R DS SRS Uepes 6 mec 2[2;2] 101;1] 0,0001 4 ’
HcxoaHO 1[1;1] 1[1;1] 0,9966
Temxmy 6 0,0001 0,0001
i i Uepes 6 nec 2(2;2] 1,501;2] 0,0001 et
Cpeanss onenka Hcxoano 15[5;19] 15 [5,75; 19] 0,8826
0,0001 0,0001
IO BCeM BOTpocaM Yepes 6 mec 28 [27;28] 25 [25;26] 0,0001
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Tabanua 3. Aunamuka GakTopos pOPMUPOBAHMS MTPUBEPIKEHHOCTH K ACYEHHIO

Ocnopuas rpynna  Kourpoassas rpynna P AAsL P AAsSL P AAs
o DeTOpR "g::::: e naGle;::m (n=98) (n=92) MEXIPYNIOBBIX OCHOBHON KOMTPOALHOM
- Me [Q1; Q3] Me [Q1; Q3] pasAmumii rpymnIbt rpys
|, ®umancosas rorosocTs Hcxopno 1[-2;2] 1[0;2] 0,0685 0,0001 0,0177
ONAQYHBATD AClEHHE Yepes 6 mec 2[0,25; 2] 2[1;2] 0,8319
W 11-2;2 1[0;2 0 2 -
2 Meauko-coumaabHas i Hexopmo ( i ] [0:_7‘] ,340 0,0001 0,0919
T AARHRPONRROLLY Yepes 6 mec 2(1;2] 2[0;2] 0,0923 :
. v H 0[~1;1 0[=1,25;1 0,8312
3. Meauko-coumansuas CXOAHO N 7[} 7 ]V [<1,25;1] ,83 0,0001 0,0006
" ungopmuponanHoCTs Uepes 6 mec 2(0;2] 1[-1;2] 0,0353
%t 1[(-2;2 1[-1;2 0,36
4 Cxaommocrs cxoario . 1[-2;2] [=172] /3693 0,0001 0,1443
___ REANEROWTHONR Yepes 6 mec 2(2;2) 2(1;2] 0,0001 :
2 %t 1[-1;2 1[-1;1 0,9204
. Meanxo-counansias CXOAHO | L 1 ] [~1;1] ,9 0,0030 0,2588
KOMMYHHKATHBHOCTD Yepea 6 mec 1[0;2] 1[0;1] 0,0392
1 1[-1;2 0[-1;1 0,0915
Pesxcum nasnauennoi foW*O | [_ :_] - (-1;1] G 0,5530 0,0675
Tepanny Yepes 6 mec 0[-1;2] 1(-1;2] 0,4194
. Hicxoamo 2[0;2 1[-0,25;2 0,424 , ———
7. Meanko-coumabnasn v CXOAH [0; ]__ o [-0,25;2] U 0,0518 0,122
AMCTAHIHPOBAHHOCTD Yepes 6 mec 2(0,25;2] 2[1;2] 0,0046
g, Aoepue K TepanenTitieckof HC"%“O 1[0;2] 1[0;2] 0,9520 0,0102 0,8250
CTPATErNH ACUAIEro Bpatia Yepes 6 mec 2[0;2] 1[0;1] 0,0001
Hcxoano 0[-1;1 0[-1;0 0,1240 R
9. PesyAbraTnsHOCTh : Al ( ) (-1;0] - 0,0001 0,0062
HPOBOAMMON Tepariu Yepes 6 mec 1[-1;2] 1 [-l; 1] 0,0057
u (1;6,7 7 ' -
10, MIITA sty 3L1;675] 400,7] L i 00001  0,0010
Yepes 6 mec 10[5;13] 7[2;13] 0,0247

HTITIKA - nuTerpaAbHbI MOKAIATEAR IPUBEPKEHHOCTH K ACHEHHUIO,

Tabanna 4. Aunamika nokasareaeit kauecrsa xusuu (mkasa SF-36) cpean ob6caeayembix

Ocunopmas rpynna  Kourpoassasirpynnma — p-yposess P-yPOBEHb p-ypoBenn

Ilixaant, GaAab! -na6fx§o:m (n=98) - (n=92) MEKUPYNIOBLIX  OCHOBHOM  KOHTPOABHON
B A Me [LQ; UQ] Me [LQ; UQ] pasnmit rpymmn rpynmbI
b ~ Hcxoano 45(35; 55] 40 [35; 50] 0,9714 0,0001 0,0001
Yepes 6 Mec 77,5(70;85] 80 [50; 80] 0,3383
5 Hexoano 40 [34,25; 50) 45 (35; 50] 0,7380 0/0061 0,0001
- Yepes6mec  70(52,5; 80] 60 [50;65) 0,0627
Hcxoano 40 [30; 50] 35 [25; 50] 0,1660 : R
BP : — e 0,0001 0,0001
B Yepes 6 mec 70 [40; 80] 70 [40; 80] 0,4501 % !
o Hcxopo  35(30; 40] 40 (35; 50] 0,1340 oj0001 0,0001
Yepea 6 mec 75 (65; 80] 75 [50; 80] 0,3602
McxoaHo 37,5 [30; 60] 40 [35; 60] 0,4914
VT ’ - 0 0,0001
) Yepes6mec  85(70; 85) 70 [60; 85] 0,0001 0oL
Mexopno 55 [40; 70] 55 [40; 65] 0,3979
SF A i —— " '0,0001 0,0001
B : Yepes 6 mec 90 [75; 95] 74,5 [55; 80] 0,0001 ) '
> If.lcongo 45(35; 55) 40 [35; 50 0,2152 010001 0,0001
S Yepes 6 mec 70 [65; 85] 65 [60; 70] 0,0001
ik Hcxopno 40 [30; 50] 40.[30; 55] 06720 06,0001 0.600i
B Yepes 6 mec 75 [70; 90] 72,5 [65; 100] 0,1882
Dusuyeckuii Hexopro 340 [30:_0:36:9] 33,2[29,7; 36,1] 0,2472 616661 6.0601
KOMIONEHT 3A0POBbA Yepes 6 mec 43,9 [39,2;48,0] 44,9 [40,7; 48,6) 0,3645 sy ’
Ilenxoaoruyeckit Hcxoamo 40,1 ,[36'5; 44,5) 40,3 [36,5; 44,6 0,6956 it =
KOMIOHEHT 3AOPOBBS Yepes6mec 52,9 [48,2;61,0] 49,2 [47,2;‘52,5] 0,0001 ¢ !
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O6cyxaenne

M3BecTHO, YTO mnpHUMeHeHHe MOOHMABHBIX MPHAOXKEHHH
B MIPAKTHYECKOM 3APABOOXPAHEHHH IPEAOCTABASET MALjHeH-
TaM NepPCOHAAM3HPOBAHHYIO IIOAAEPIXKKY U ObecreunBaer co-
6AroAeHMe pexuMa HasHayeHHOM Tepanuu [9]. Tpynmoi as-
TOpOB 1oA pykoBoacTsoM 0. M. Aonarusa [10] nposeaero
MCCAEAOBAHHE IO OLeHKe 9PPeKTHBHOCTU MAATGOPMBI YAA-
AGHHOTO MOHMTOPHMHIA Ha 6a3e MOOHABHOTO NMPHAONKEHMS
aas manuenToB ¢ XCH, xoTopast mo3BoAsiaa OCYyIecTBASITh
KOHTPOAb 32 M3MEHEHHWEeM Ha3HAYeHHOM TeparuH, MpOBO-
AHMTb CAaMOOLIEHKY COCTOSIHMSI 3AOPOBbSI U TIePEAABATD MEAH-
LIMHCKUM paboTHHKaM HHPOPMALIHIO 06 YyPOBHE apTepHaAb-
HOTO AQBACHHS, YAaCTOTEe CePACUHBIX COKpAlleH!, IpubaBKe
MAacChl T€AQ, CODAIOACHHN AMETHI ¥ PUIMYECKOH aKTHBHOCTH
Tal{eHTa.

ITo muenmio E.R. Miller u coasr. [11], npumenenue
B obywaiomen mnporpamme GOABHBIX BHAEO-KOHQepeHI-
CBASH M BUAGOPOAMKOB IIO YCTPaHEHHIO HeOAarompusr-
HOTO BO3AEHCTBUS $aKTOPOB PHCKA AEMOHCTPUPYET BhbI-
COKMil ypOBeHb BOBA€YEHHOCTH MAI[MeHTOB. [loAydyeHs
AAQHHBIE, YTO OOydYeHHe MALHEHTOB N0 TeAeOHY, C IIOMO-
IIbJO TEKCTOBBIX COOOIeHMI, BeO-CTPAHHUI] M MPHAOKEHHH
AASL CMapTGOHOB NPHBOAUT K CHHKEHMIO MOAMHUIHMpYe-
MBIX (aKTOPOB PHCKa y GOABHBIX C HMINEMHYECKOH GoAes-
Hbio cepana [12]. HecomHenHo, mosiBA€HHe HOBBIX BO3-
MOJKHOCTeH, CBA3aHHBIX C TEAEMEAUIIMHCKHM 06pa3oBaHu-
eM MAIUEeHTOB, OTKPHIBAET MEPCIEKTUBBI AASL YAYUINEHMS
CTeNMaAM3MpOBaHHON MpoduaakTuIeckonn nomomu [13].
BricoKast MOTHBHPOBAHHOCTD B AOCTH)XEHHH LIEAEBOTO AH-
amazona MHO npu unTepHeT-06y9eHMN 6OABHBIX, TPHHU-
MAIOIKX BapdapHH, MOATBEPXKAAETCS B 3apyOexxHOM AHTe-
parype [14, 15].

ITo AQHHBIM Halero MCCAGAOBAHHMS, B CpPaBHHUBAEMBIX
rpymnnax WHPOPMHPOBAHHOCTh GOABHBIX B BOMPOCAX Ha-
snavenust AKT He pasanyasach, MamueHTH! ObIAM B PaBHOM
CTeNeHH OCBEAOMAEHBI O 11eAeCO06Pa3HOCTH PEeryAspHOTO
H IPAaBHABHOTO IpHeMa BapdapuHa. Mex Ay TeM B OCHOBHOM
rpymIe, B KOTOpPOH MPHMEHSACS HOBBIA GopMaT obyyeHus
C IIpUMEHEeHHEeM MHTepPHeT-TeXHOAOTHH, ObIA BbIIIE YPOBEHD
3HAHMI1 [I0 OCHOBHBIM BOIPOCaM MPOPHAAKTHKU IIPOTE3HO-
ro supokapauTa (p=0,0025), pusndeckoil ¥ NCUXOAOTHYe-

ckoit peabuanranuu (p=0,0001). imenno B 06yyennn 60Ab-
HBIX 3TO¥ I'PYIIIIbI IPMHUMAAH YYACTHE BPayH PA3HBIX CITeLH-
aAbHOCTeH. BakHas pOAb B TIOBBINEHHHM IPHUBEPXKEHHOCTH
K A€YEHHIO GOABHBIX IIPHHAAASKHUT BPATy, KOTOPBIA BHOCUT
CYIIeCTBEHHBIA BKAAA B NOBBINIEHWE MOTHBALMH OOABHBIX
K AOCTIDKEHHIO IIOCTABACHHOM 11eAH, TIPEXKAE BCETO Peryasp-
HOTO MpHeMa AeKapCTBeHHBIX MPeNapaToB, KOPPEeKIMH MO-
AMPHLMPYeMBIX GaKTOPOB PUCKA PA3BUTHS CEPACYHO-COCY-
AMCTBIX OCAOKHeHuit [ 16].

OrpannyenyieM HACTOSIIErO MCCAEAOBAHMS SBHUAOCH
OTCYTCTBHE PAHAOMM3ALIMM TIPH BKAIOYEHHMH GOABHBIX.
IIpu 6oabmeM KoAMYeCTBe HaOAIOAEHMFE HaMK OyAeT IpoBe-
AEHO PaHAOMH3HPOBaHHOE HccAepoBaHMe. Paspaboranusiit
¥ HOBBIf TIOAXOA, BKAIOYAIOIHF, IIOMHMO TPAAMIIHOHHOTO
00ydeHus, MHTePHET-TEXHOAOTHH U IIPHMEeHeHHe MOOHABHO-
ro npuAoKeHHs «Pacuer A03bl BapdapuHa>, MOXKET IpHMe-
HSATBCS [IPY BEAGHHH Ha aMOYAaTOPHOM 3Tame APYTHX Kare-
ropuit 60AbHbIX, npuHEMaiomux AKT.

3akAroueHne

MHoOroYHCAeHHbIe HCCAGAOBAHHUS MTOKA3BIBAIOT, YTO LM G-
POBBIE CPEACTBA ITOBBIIIEHUS IIPUBEPIKEHHOCTH MALIUEHTOB
K BBIIOAHEHHIO PEKOMEHAALMI MEAMIMHCKHX PabOTHHKOB
2 QeKTHBHBI NPy pasAMYHBIX HO3oAorwsax [17, 18]. B Ha-
et pabore MPOAEMOHCTPUPOBaHA 3 PeKTHBHOCTD HOBOM
popmbl 06yueHHs GOABHBIX C NMPOTE3AMH KAAIAHOB CEPA-
112 Ha aMOyAaTOpHOM 3JTarle, BKAIOYAIOIIEH, TOMUMO OYHO-
ro obydyeHMs, MCIOAb3OBaHME MOOGHMABHOTO IPUAONKEHMS
¥ MHTEPHeT-TeXHOAOTHH, KOTOpPbIe 06ecreynBaAl MOBbINIe-
Hue MHPOPMUPOBAHHOCTH B BONIPOCAX NPOPHAAKTHKM NPO-
TE3HOTO IHAOKAPAMTA, QUIHIECKOMN M NICHXOAOTHYECKOM pe-
abuanTanuu. BrisBaeHO GoAee 3HAUMTEABHOE MOBbIIIEHHE
IIPMBEP)KEHHOCTH K ACYEHMIO U Ka4ecTBa XU3HH MpeumyIe-
CTBEHHO 32 CYET IICHXOAOTHYECKOTO KOMIIOHEHTa 3A0POBbS.

Qu HAHCUpOBAHUE CMaAmbu omcymecmasyem.

Asmopui 3a56A510m 06 0MCymcmeuu NOMEHYUAALHO20
KOHPAUKMA UHMEPECOB.

Crarpanocrynnaa 20.03.22
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MAPKEPBI OKUCAUTEABHO-BOCCTAHOBUTEABHOI'O IOTEHIIHAAA
AEVKOIJUTOB KPOBHU IIPU OCTPOM KOPOHAPHOM CHHAPOME
B 3ABHCHMOCTH OT HAAUYU S CAXAPHOI'O AMABETA 2-TO THIIA

OueHKa COCTOSHISA OKHCAHTEABHO-BOCCTAHOBUTEABHOTO MOTEHUMAAR ACHKOLHTOR KPOBH NIPH OCTPOM
xopomnaptonm cuniapome (OKC) B 3aBHCHMOCTH OT HAAMYHA ¥ OTCYTCTBHS caxapHoro anabera (CA)

B uccaeposanue Guian gxaouenst 100 My®4YMH M XeHIIUH B BO3pacTe 0T 35 A0 65 AeT, HAXOAMBIIMX-
CS HA ACMEHHM B NEPBUYHOM COCYAMCTOM OTAGAEHHH (I'ICO) KI'BY3 BAaAHBOCTOKCKON KAMHMMECKOH
Goasruip N 1 no nosoay OKC. Ipyniny kouTpoas cocrasuai 30 350poBsix A0GpOBOABILES, CONOCTa-
sumbix ¢ naupentamu ¢ OKC no ocrosubiM anTponomerpideckim nokasareasm. ITauuenram Guian
BHITIOAHEHE! HCCACAOBAHMA COAACHO KAHHHIECKHM PEKOMEHAALMAM 1 3260D KPOBH AAS ONPEACACHMSA
B KACTKAX aKTHBHOCTH pepMenTos (cynepoxcwcuy'rasa - COA, cyruunaraernaporenasa — CAT
H FAYTATHORpeAykTasa — ['P) i B CHIBOPOTKE KPOBH MAAOHOBOTO AHAABACTHAR (MAA). Bee naguestnt
B 3asucumoctit o1 popmar OKC Gbianm pasaeaens Ha 3 ocsosusie rpynns OKC, aarem rpynmst 6siau

[pn passurin OKC HabA0ARSTCH MIMEHEHHE OKMCAMTEABHO-BOCCTAHOBMTEABHOrO NOTEHIMAAR AeH-
KOLUTOB KPOBH, XAPAKTCPHAYIONICECs JHAYHTEABHBIM CHickeHueM akTusHocTH CAL y Beex nanuenTos
¢ OKC sHe 3a8MCHMOCTH OT ero GOpMBI M yMepeHHEIM yMeHbmeHHeM copepkanus I'P y naumnenTos
¢ MHPAPKTOM MHOKAPAA IO CPABHEHHMIO C TAKOBBIMH Y NIAIMEHTOB ¢ HECTAOHMABHOM CTEHOKAPAHEH H 3A0-
posnix Aofposoasties. B 1o xe spema akrusnocts COA i copeprkarine MAA MpakTHYCCKH HEe OTAHYA-
H0TCH OT rPYNNbl KOHTPOAA. Mexay noarpynnami naguentos ¢ OKC ¢ Haanuuem nan orcyrersmenm CA

Taxmum o6pazom, onpeaeaenne akrusnoctt CAT i I'P B aefixounrax kposn B 1-e cyrku passuris OKC
MOMKHO PRCCMATPMBATh B KaYeCTBE IOKA3ATEAeH AAS PaHHeR AMATHOCTHKM PAaSBHUTHR MHTOXOHAPH-
AABHOM AMCOYHKUHH B PEIYABTATE CEPARTHO-COCYAMCTOM KaTacTPOdhl, A TAKKE MAPKEPOB CHHKEHNA
nepeiraHoON 3auuTHON $ynKiun KaeTok. ITokazatean MAA n COA He s8AR10TCH MHGOPMATHBHNMA
KPATEPHAMH AAS ONIPEACACHHS CTENEHH OKHCAHTEABHOTO CTPECCa H AAABHERUIErO MOBPEKACHMS AHTH-

OCTPHIfl KOPOHAPHBIA CHHAPOM, HHPAPKT MHOKapAa ¢ moavemom cermenta ST, undapxr MuoKapaa
Hes moavema cermenta ST, HecTabHABHAA CTEHOKAPAMS, MHTOXOHAPHAABHAR AHCOYHKLHSA, CAXapHbIA

Lieas

2-ro THna.
Mamepuaa u smemodui

PA3AGAEHBI Ha NIOATPYTIIBI C yMeToM Haanuns CA 2-ro Tama.
Pesyasmamu

2-r0 THNA CTATHCTHMECKH 3HAYHMBIX PA3AHYHMA B aKTHBHOCTH EPMEHTOB HE YCTRHOBACHO.
3axawuenue

OKCHAAHTHOM CHCTEMBL.
Kaoueawe caosa

Anaber 2-ro Tuna
AAR yumuposanus

Asmop a5 nepenucku

Beeaenune

Semenova P.A., Nevzorova V.A., Plekhova N.G., Chernenko [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 IT.A., Hessoposa B.A.,
IMaexosa H.I,, Yepueuxo W.H., TNotanosa E.C,, Usanuyx FO.C. Mapxepsl OKHCAHTEABHO-BOCCTAHO-
BHTEABHOTO TOTEHUHAAA ACAKOUMTOB KPOBH NPH OCTPOM KOPOHAPHOM CHHAPOME B 3aBHCHMOCTH
OT HAAHUMS CaxapHOTo AMabera 2-ro Tna. Kapanoaorns. 2023;63(5):33-39].

Cemenopa [Toanna Asexcanapossa. E-mail: polina.selyukova@gmail.com

Boaesnn cucremnt kposoobpamenns (BCK) ocratorea
HEM3MEHHBIMH AMACPAMM B CTPYKTYPE CMEPTHOCTH HaceAe-
HHS, HE YCTYNas NIEPBEHCTRO CBOMX MO3MIHIT ABKE B MEPHOA
nasaemu COVID-19. B Teuenne rocaeaHero AeCATHACTHSA
8 Poceuitcxoit ®eaepaumn (P®) yaarocs crabuansnposars
ACTAABHOCTb TIALMEHTOB C OCTPHIM KOPOHAPHBIM CHHADO-
mom (OKC) 3a cuer akTHBHOTO BHEAPEHMA OPraHM3AIMOH-
HbIX MEp, HAIPABACHHBIX HA CBOEBPEMEHHYIO AHArHOCTH-
Ky, MapIIPYTH3ALMIO, HCIIOABIOBAHHE PAHHMX MHBA3MBHBIX
BMEIIATEABCTS, H COBAIOACHUSA PEKOMEHAOBAHHBIX TOAXOAOB

ISSN 0022-9040, Kapanoaoris, 2023;63(5). POl 10.18087/ cardi0.2023.5.n2389

K ASMEHMIO 1 BTOpHuHOi npoduaaxtike [1]. B 1o xe pems,
xaK u Bo BceM mupe, B PO OKC ocraerca nanboaee uacroi
dopmoit Aeblota mmemmveckoit Goaesun cepaua (MBC)
M BHOCHT B MocaeayrouieM HanGoaee 3HAYHTEABHBIA BKAAA
B PEMOACAMPOBaHHE CePAEYHO-cocyancTol cucremst (CCC),
PaHHEe COCYAMCTOE «CTapeHHex» M CEPACYHYIO HeAOCTATOY-
HOCTh, OCOBEHHOCTBIO COBPEMEHHOM BIPOCAOM TOMYASIIHH
asaserca coseranne BCK u caxaproro auabera (CA) 2-ro
THMA, 3HAYUTEABHO YCKOPSIOIIETO IMPOIECCH ATEPOCKAEPO-
3a u anchynkmmn CCC [2]. Cpean cymecTsyiommx Moae-
Aeft mpornosuposanna Hcxoaos revenus IBC B coveranun
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¢ CA 2-ro Tina npuBAeKaeT BHUMAHHE COCTOSIHME MUTOXOH-
APMIi, HapymeHne GMOAOrMH KOTOPBIX BHOCHT 3HAYMTEAb-
HBIA BKAAA B CHIDKEHHME M IOTEPIO SHEPreTUYECKOTO MOTeH-
LMAAQ KAECTOK M MOXKET PAacCMATPUBATLCA B KAuecTse OT-
npaBHON TOUKHK npexaespementoro crapenns CCC (3, 4].
U3 poctynupix u MHPOPMATHBHBIX MapKEPOB COCTOSHMS
buorenesa MUTOXOHAPHI AKTHBHDIA HHTEPEC BHI3BIBACT U3Y-
YEHHE COALPIKAHMS UX BHYTPHUKACTOUHBIX PEePMEHTOB, 3aBH-
CHMBIX OT niporeccos uieMuu 1 penepdysum npu OKC.

OAHMM M3 XOpPOIIO M3YYEHHBIX MOKA3aTEAeH CTerneHH
okucanreabtoro crpecca (OC) 1 NpOAyKTOB epekHcHOro
okucAenus auraos (ITOA) memBpan KAeTOK ABAsIETCS Ma-
AoHoBbI AMaabpernp (MAA) [S]. Tlpu uabbirousoM Hako-
naennn MAA obaapaeT akTHBHBIM MyTareHHbIM MOTEHIMA-
AOM, KOTOPbIA MOXET GbITh HHBEPTHPOBAH PpepMeHTaMK 3d-
GeKTHBHOM BHYTPUKAETOYHON AHTHOKCHAAHTHOM 3alUThl
(AO3) [6]. B wacrHocTH, rayTatnonpeaykrasa (I'P), - oaun
u3 ocuosubix ¢pepmentos AO3 or nospexaalOmero Aei-
creust niepexuck Boaopoaa npu OC [7]. I'P soccranasansaer
AMCYABOHAHYIO CBA3D OKMCAEHHOTO TAYTATHOHA € yHaCTHEM
HUKOTHHAMMAAACHUHAMHYKACOTHAPOCara (HAAD) [8].
He Menee BaxubiM MpOTEKTHBHBIM GEPMEHTOM OT MOBPEX-
AQIOLETO ACHCTBUS akTUBHBIX Gopm kncaopoaa (APK) ss-
aseres cynepokenaanemyraza (COA). COA karaauaupyer
AMCMYTALMIO CYNIEPOKCHAA KHCAOPOAA B KMCAOPOA M TTEPOK-
CHA BOAOPOAA, TopMo3uT npouece ITOA, sammmas cocyam-
CTBI SHAOTEAMH 1 CHIKas ateporennoe Aeiictene ADK [9,
10]. Eme OAHMM 3HAYMMBIM YYACTHUKOM TTOAACPYKAHHS MH-
TOXOHAPHAALHOIO BaAaHCA KACTKH MPH HIIEMHM SBASETCS
cykuunataernaporenasa (CAD'), orsocsimasics k 6eAkoBo-
My KOMIIAEKCY BHYTpeHHeR MeMOpaibl MHTOXOHAPHI 1 y4a-
crBytomast B yukae Kpe6ea u avixareastoit yenu (ALL) nepe-
Hoca aaekTponos [11].

Mayyenne OKHMCAMTEABHO-BOCCTAHOBHTEABHOTO MOTEH-
uuasa (OBIT) AeHAKOLUMTOR KPOBM Y NALMEHTOB ¢ PASAHYHEI-
mu popmamu OKC nipu naanauu u B orcyrcrsue CA 2-ro Ta-
na MoXeT GbiTh PACCMOTPEHO B KAYECTBE MEPCIIEKTHBHOIO
MOAXOAQ K BBUSIBACHHIO IIPOIHOCTHYECKH HAMBOACE 3HAUMMBIX
MApKepOB TMOBPEXKACHHS KACTOK MPH MIIEMHH AASL TIOCACAY-
I0UIEro MOCTPOEHMs MPOrHO3HBIX MopeAer Tedenuss OKC
¥ paspaboTKi ONTHMHU3UPOBAHHBIX MEP NPOPHAAKTUKH.

Llean

Omnenka cocrosuusa OBIT aefikonuros kposu npu OKC
B 3aBUCHMOCTH OT Haamuus u orcyrcreusa CA 2-ro Tuna,

Marepuaa n MeTOADI

B nccaeposanme Guian Bralovennt 100 MyxuuH M keH-
WMH B BO3pacTe 0T 35 A0 65 AeT, HAXOAMBLIMXCS HA ACYEHHHU
B [ICO KI'BY3 BAapAMBOCTOKCKON KAMHMYECKOH GOABHM-
b1 NO 1. OCHOBHBIMM KPHTEPUSAMH BKAIOUCHUA B MCCACAOBA-
uue Gpiau Briepsbie yeranopAeHnbii Anarno3 OKC 6e3 nops-
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ema cermenta ST (OKC6nST) u/mAM ¢ MOABEMOM Cermen-
1a ST (OKCnST) ¢ Haanumem Bnepssie yeranonaennoro CA
2-r0 THITA AAMTEABHOCTBIO TeYCHUA MeHee S Aer uan Ges He-
ro. Kpurepusmn MCKAIOYEHUS CAYIKHAM YCTAHOBACHHBIN AR-
arHo3 CA 2-ro tuna 6oaee S aer, CA 1-ro Tuna, HaAnumue
B aHamnese panee nepenecennoro OKC, ocrporo napyuie-
HUsl MO3roBOro Kposoobpamenus, Ao6pie BMeIIaTEeAbCTBA
Ha KOPOHAPHBIX APTEPHUAX B IIPOLIAOM, AOKYMEHTHPOBaHHAS
xponuueckas Goaeans novek IV crapnn u 6oaee, nopaxenne
nepuepuueckux aprepuit, OHKOAOrMueckue 3aboAeBaHMS
PA3AMYHOM AABHOCTH M TSDKEABIE 3a60ACBAHMS MEYEHH.

I'pynumy xoHTpOAst cocTasuan 30 3A0POBBIX AHMI|, COMO-
CTaBUMBIX C OCHOBHOH IPYNIof 06CACAOBaHHBIX MO aH-
TPOMOMETPHYECKMM MoOKazaTeAaM. Bce ywacTHukM wMccae-
AOBAHMS TOANUCAAM MHPOPMHUPOBAHHOE COrAACHe, paspe-
maionee MCroAb3OBAHWE AHOHMMHO COBPAHHBIX AAHHBIX.
HccaepoBanne opobpeno pelennemM aTHYECKOr0 KOMUTETa
OI'EOY BO «TI'MY» Munappasa Poccun (npo'roxm Ne17
or 15 mapra 2021 1.).

Bcem maumenTam 6bIAM BBIMOAHEHB! OBUIEKAMHUYECKHE
MCCACAOBaHHS, HCroAb3yemble B AnarHoctuke OKC, Bkalo-
Yas MHBA3UBHYIO KOpoHaporpadpuio. AAs 6Guoxumuuecko-
ro uccaepoBanus 06pasiibl BEHO3HOM KPOBM GpaAm HATOMIAK
C MCIOAB3OBAHHMEM CTAHAAPTHBIX AABOPATOPHBIX METOAOB.
IToxasaTeAn AMIIMAHOTO COCTABA KPOBH ONPEAEGASIAM HA aHa-
auzarope Mindray BC-120, ucrnioasaysi Habopst «Mindray».
Konnenrparmio obmero xosecrepuna (OXC) u Tpuramue-
puaos (TT) usmepsian Goromerpuueckumu GpepMeHTHEIMH
METOAAMM, XOAECTEPHHA AMIIOTIPOTEHAOB BBICOKOH MAOTHO-
CTH, XOAECTEPUHA AMTIONPOTEHAOB HU3KOM maoTHOCTH (XC
AHIT) ~ npsMBIMM METOAAMM; TAIOKOSBI — TAKOKO30OKCHAQS-
HBIM METOAOM; aAanuHamMunoTpancdepasst (AAAT) u acnap-
taramunoTpancdepassl (AcAT) ~ KMHETHYECKHMH METOAL-
MM, KpeaTMHHHA M MOYEBMHbBI ~ KOAOPMMETPUYECKHM CIIO-
coboM, TPOMOHMH | — METOAOM XeMMAIOMHHECLEHTHOrO
MMMYHOQHAAM3 HA MHKPOYACTHITAX.

AAS OLIEHKH aKTUBHOCTH MHTOXOHAPUAALHBIX pepMeH-
TOB KAETOK M coaepxkauns MAA ucnoabzoBaan obpas-
1Bl KPOBM, B3SIThie HATOWAK B 1-€ CYTKHM OT MOMEHTa IO-
CTYMAGHHMSA B CTAIMOHAP C IMOMOIIbIO BAKYYMHBIX CHCTEM
Ky6uTaAbHOrO AOCTYna B HpOGMpPKH, COAepXKamue Cy-
XOfl aKTHBATOP OOPA3OBAHMA CIYCTKA M OTUACHAMAMH-
HYKCYCHYIO KHCAOTY. AeHKOUMTBI BBIACASIAM ITYyTEM I{eH-
rpudyrupopanns B Tevenue 30 mun npu 1800 06/ Mun
¢ oT6opoM 06pazoBaBIIErocs CAOS KACTOK, IPHTPOLIHTEI
YAQASIAM AM3MpPYIOIMM pacTBOpoM. Iloayuennsie kaeTkH
ABXABI OTMBIBAAM pacTBOpoM Bepcena, uenrpudyrupys
npu 1800 06/MuH, U AOBOAMAM KOHIEHTPAIMIO KAETOK
A0 2X10° kA /MA, MOCAE YEro AM3MPOBAAM MYTEM 3aMOpa-
kupanus npu -20°C. Buiaeaenue dpepmenToB, yyacrsy-
omux B obecrnevennn OBI1 AefikonuTOB, OCyueCTBASAK
¢ noMoupio ueHTpudyruposanus npu 15000g B Tevenue
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1S MMH, TOAYYEeHHBIN OCAAOK PECYCIIeH3HPOBAAU B XOAOA-
HoM bydepe Hepes.

Yposers MAA B CBIBOPOTKE KPOBH OTIPEACASIAH HA OCHO-
Be peakiuu ¢ THOHapOUTYPOBOH KMCAOTOM, IPUMEHSIsS KOM-
mepueckuit Habop Lipid Peroxidation Assay Kit. O6pasyio-
IIMFACS MPOAYKT PEAKIMH ONPEACASAM KOAOPMMETPUYECKH
(aamHa BoaEB! 532 HM). COA OnpeAeAsiAu B AU3aTe ACHKOLH-
TOB, HCTIOAB3Ys KOMMepueckuit Habop Superoxide dismutase
Assay Kit, ¢ ouenkoii criocobrocT pepmenTa nepepaborarh
CYTIEPOKCHA, IOAYYEHHBIH B PeaKijM¥ IMITIOKCAaHTHHA C KCaH-
THHOKCHAQ30H. BOCCTaHOBAGHHbBIE COAM TETPa3OAMs Mpe-
06pa3oBBIBAAMCH B pOPMa3aH, COAEPXKAHHE KOTOPOro Ompe-
ACASIAM KOAOPHMETPHYECKH TPU AAMHE BOAHBI 600 HM. Ak-
THBHOCTb CAT' B AM3aTe KAGTOK BBIABASAM C MPUMEHeHHEeM
xommepueckoro Habopa Succinate Dehydrogenase Assay Kit
M OLIEHHBAAHM IIO CIIOCOOHOCTH QepMeHTa IMpeBpauaTh CyK-
IMHAT B $yMapaT, B pe3yAbTare 4ero COAM TeTPa3OAMs BOC-
CTAaHABAMBAAMCH B OPMA3aH, KOAMYECTBO KOTOPOTO aHAAH-
3MPOBAaAM KOAOPHMETPHYECKH NPH AAMHE BOAHBI 440 am. ['P
BBISIBASIAM, MCIIOAB3Ysl Kommepuecknit Habop Glutathione
Reductase Assay Kit, mpu xoropom I'P BoccranaBamsa-
eT OKMCAEHHBIA TAYTaTHOH, pearnpyromui ¢ 5,5-AuTnobuc-
Z-Hu'rpoGeHsoﬁHoﬁ KMCAOTOH C oﬁpasoBaleeM COEAMHEeHUS

JKEATOTO 1]BeTa, aKTHBHOCTH KOTOPOTO H3MEPSIAH TIPU AAMHE
BOAHBI 405 HM.

Craructiyeckylo 06pabOTKy AQHHBIX OCYIIECTBASAU
¢ nomogsio nporpammsl StatTech v. 2.7.1. Kareropuaassubie
AQHHbIE OMUCHIBAAM C IIPUMEHEHHeM abCOAIOTHBIX 3HAYeHUH
¥ MPOLIEHTHBIX AOAeH, KOAHYeCTBEeHHbIe TIOKA3aTeAH — C T10-
mompbio Meauans (Me) M HUXKHErO M BEepPXHEro KBapTHAEH
[Q1; Q3]. CpaBuenue AByx rpymm o KOAUYECTBEHHOMY IO-
Ka3aTeAIO BBIMOAHSIAM ¢ Tomombio kpurepus U Manna—-Yur-
Hu. HampaBAeHue ¥ TECHOTY KOPPeASIIMH MEXKAY ABYMs KO-
AMYECTBEHHBIMH IIOKA3aTeASIMM OLIEHMBAAM C TOMOIIbIO
ko3¢ duimenTa panrosoi koppeasuyn Crimpmena (p). Kpu-
THYECKOe 3HAaYeHHe YPOBHS CTaTMCTHYECKHM 3HAYMMBbIX pas-
anuwit (p) npuruMaan pasusiv 0,05.

PesyapTaThl

PesyAbTaThl OOmMEKAMHHYECKUX ¥ AA6OPaTOPHBIX HCCAe-
aosanuit y nauuenToB ¢ OKC u rpymnmbr KOHTPOAS PeACTaB-
AeHBI B TabA. 1.

Kak caepyeT M3 NpeACTABAGHHBIX AAHHBIX, NALUEHThI
¢ OKC u Auna rpynmsi KOHTPOAS He MMEAM AOCTOBEPHBIX
pasauumit o Bospacry, yncay xenmun u UMT (p>0,05).
Ilpu aHaAM3e TIOAYYEHHBIX pPe3YABTATOB Y TAIHEHTOB

Tabauua 1. PesyasraThl 061EKANHHYECKHX B AABOPATOPHDIX METOAOB HecAeAoBaH s manreHToB ¢ OKC 1 KOHTPOABHO# rpyTITbI

O6mas rpynna nanuenTos ¢ OKC

T K =30
P TR CED) sce maguents: (n=100) ¢ CA 2-roTuna (n=49)  6e3 CA 2-ro Tuna (n=51)
2 g 63 [56; 64] >
Bospacr, roast 58 [43; 62] 61 [53; 64] £,<0,001 58[51;63]
55,1 13,7
Psennpnny 2 30, 31,8 £,<0,001 p1<0,001
UMT, kr/M* 24 [23;27] 25[23;27] 25[23;32] 24 [23;26]
) 130 [120; 140] 130 [125; 140] 135 [116; 144]
CAA, MMPpT.CT. 115[110; 124] p,<0,001 p,<0,001 p<0,001
: 75 [70; 85] ; 78 [70; 85]
AAA, MMpT. CT. 70 [65; 75] 520,019 75 [70; 80] p1=0,032
YCC, ya/mun 66 [60; 74] 68 [64; 72] 69 [62; 76] 66 [62;70]
3 75 [70,0; 79,75] 84 [70,0;97,0] 79,5 [70,5; 93,75]
KpeaTHHuH, MKMOAB/ A 82 [71,02;96,0] £,=0,006 p,=0,032 p,=0,032
S 6,50 [5,40; 8,30] 7,40 [5,95;9,0] 6,15 [4,90; 7,15]
MoueBuHa, MMOAb/ A 2,85 [2,52; 3,55] p,<0,001 p,<0,001; p,=0,018 p.<0,001
S 6,10 [5,50; 7,70] 8,1[5,8;10,8] 5,8 [5,30; 6,57]
TAI0KO3a KPOBH, MMOAB /A 5,35 [4,53; 5,78] p,<0,001 £,<0,001; p,<0,001 pr=0,008
AAAT, ea/a 30 [27; 33] 27 [18; 39] 28[18;41] 27 [18; 39]
: 27 [20; 38] 28 [20; 38] ]
AcAT, ea/a 20 [19; 23] p,<0,001 £,<0,001 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] p,<0,001 p,<0,001 .=0,006
' ] 2,75 [2,40; 3,0] . 2 3,42 [2,56; 4,18]
XC AHIT, MM0AB/A 3,47 [2,31; 4,30] 21<0,001 3,5 [2,14; 4,45] p,=0,038 120,038
: 1,38 [1,10; 1,90] 1,59 [1,16; 1,94] 1,29 [1,09; 1,77]
TT, Macons/A 0,95 [0,88;1,08] p,<0,001 p,<0,001 p.<0,001
Tpononus I, ur/ma - 2,30(0,01;7,60] 2,8 [0,01; 10,10] 1,9 [0,01; 6,2]

WIMT - usAeKC Macchl TeAa; p, — IpH CPaBHEHHH II0KA3aTeAel TPYIIIbl KOHTPOAs 1 obmed rpynms nauuentos ¢ OKC; p, - npu cpasnenuu no-
Kasareaeil rpyrinb KOHTPOAs 1 rpymnmst nauuentos ¢ OKC n CA 2-ro Tuna; p, - npy CpaBHeHHH NOKa3aTeAe FPYIIEI KOHTPOAS ¥ TPYTINbI MaLu-
entos ¢ OKC 6e3 CA 2-ro tuna, p, - Ipu cpasHeHuy nokasateaei rpyrmsi manuentos ¢ OKC n CA 2-ro tuna u rpynmns naiuentos ¢ OKC 6es

CA 2-ro tuna.
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Tabanna 2. Iloxasareart akTHBHOCTH GepMEHTOB AEHIKORHTOB KPOBH

u copeprxanya MAA y nanuentos ¢ OKC 1 8 KOHTpOAsHOM rpynie

O6mas rpynna

Iokasareas Konrpoas (n=30) (n=100) HC (n=36) HMnST (n=37) UM6nST (n=27)
X 1,2 [1003 173] 1,2 [1107; 1;4] 1,13 [01993 113] 1,13 [01995 103]
CADian/us Sl p.<0,001 p;<0,001 ,<0,001 P.<0,001
3 2,78 (2,3; 2,9] = 2,73 [2,09;2,8] 2,75[2,4;2,9]
TP, mxnm0A5/ MA 3,60[2,8;3,9] p,=0,003 2,86(2,7;3,2] ~0,004 220,020
COA, MEMOAB/MA 56,21 [21,7; 75,8] 24,36 [15,4; 58,3] 24,3[17,9; 58,3] 20,5[15,4; 38,3] 33,02[16,9; 58,3]
MAA, MxMOAB /MA 278,1[155,1;502,6] 261,5[253,3;310,5] 217,0[1653;719,8] 278,6[150,7;393,8]  312[161,9;474,8]

P, — [IPH CPaBHeHHH NOKa3aTeAeH IPYNITbl KOHTPOAS i obmed rpynnut nanuenTos ¢ OKC; p, — npu cpaBrenny nokasareaeil Fpynis KOHTPOAS
# rpynns nanuerTos ¢ HC; p; — npu cpasrennu noxasateaed rpyTinisl KOHTPOAS # rpynns namsesTos ¢ UMnST; p, — npu cpassenny nokasarte-

Aeli TPYTIE KOHTPOAS ¥ rpynnsi nauuenTos ¢ UMonST.

¢ OKC ycrasoBaeHo, uTo anna ¢ CA 2-ro tuna 6s1am crap-
me (p<0,001), c 6oabmn uncaom sxernmun (55,1% nporus
13,7%; p<0,001).

¥ Bcex naguenTos ¢ OKC nmo cpasHeHHIO ¢ KOHTpOAeM
YCTaHOBAeHbI AOCTOBepHO GoAee Bricokue yposau CAA, ko-
TOpbIe He BBHIXOAHAH 32 MPEAeAbl PEKOMEHAOBAHHBIX 3Hade-
HUH 3 GoAPMMHCTBe cAydaeB. Y 35 MaiMeHTOB MPH TOCIH-
Taau3auuH Habamoaaaocs nopsimenue CAA B AuamasoHe
aprepuassHoii runeprensuu (Al) 1-it cremenu ¢ HOpMa-
Amu3aumedi ypoBHs AA B mepHoa npebbiBaHKs B CTalHOHa-
pe. Kpome Toro, 8 obme# rpynme namenTos ¢ OKC 1 B noa-
rpynne 6e3 CA mo cpaBHeHHIO C KOHTpOAeM OOHapyxeHbI
Goaee Bricoxue yposan AAA, KoTopsie Gb1an <90 MM PT. CT.
BO Bcex cayyasx. [Ipu AaabHeimeM pacCMOTpPEeHHMH YCTa-
HOBAeH Hoaee BBHICOKHMI ypOBEHb MOYEBHHBI H KpeaTHHHHA
B pspe curyauui y nanuenTos ¢ OKC B cpaBrenun c rpyn-
NOH KOHTPOAA B AMANA3OHE PEKOMEHAOBAHHHIX 3HAYEHHIL
Coaepixanue TAIOKO3bl, ONMPEACACHHOE IpPH TOCIHTAAM32-
LMK B CTALMOHAP HE3aBMCHMMO OT MPHEeMa MHIIH, OBIAO Tak-
e spime mpu OKC no cpaBresnio ¢ KOHTPOAEM, HO HAXOAH-
AOCB B AMaNa3oHe PeKOMEHAOBaHHbIX 3HAYEeHHMI ¥ IALHEHTOB
6e3 CA 2-ro. ¥ naunentos ¢ CA 2-ro THIa ypOBeHb TAIOKO3b
OBIA 0XKHMAZEMO CTATHCTHYECKH 3HaunMO Bhime. KoHuenTpa-
uns AcAT B rpynme ¢ OKC 6b1aa Bhillle, YeM B IrpyIie KOH-
TPOAS, He3aBHCUMO OT Haamyus ¥ orcyrcrus CA 2-ro tuma,
H TalOKe He BBIXOAMAR 32 MPEACAB! PEKOMEHAOBAHHBIX 3Haye-
aui. Yposau nokasareaert OXC, XC AHITu TT y Bcex manu-
enToB ¢ OKC 65iAn 01A2€MO BHIllle, Y€M B rpyIIne KOHTPO-
ASl, 9TO CAGAYeT CBS3aTh C HeCTAOMABHOCTBIO TEUEHHS aTepo-
CKAEpO3a.

B sasucmmocTu ot xamnmyeckoit popmei OKC Bce ma-
LMEHTH! ObIAM Pa3A€ACHbI Ha 3 MOATPYMNE: C HeCTaOHABHOM
crenokapaueii (HC), ¢ nudapxrom Muoxapaa 6es nosvema
cermenta ST (MIM6nST) u ¢ HHpapKTOM MHOKapAa C TNOAD-
emom cermenta ST (MMnST). CoraacHo npescTaBAeHHBIM
B TabA.2 pe3yAbTaTaM yCTAaHOBAEHO CTAaTHCTHYECKH 3HAYH-
Mmoe cHipkeHHe copepkanus CAT mo cpasHeHMIO ¢ KOHTpO-
AeM Kak B obmeit rpynme nanuerTos ¢ OKC, Tak u Bo Bcex
Tpex noarpynnax. CHiwkerne CAT yxassiBaeT Ha H3MeHeHHE
OKMCAHTEABHOTO MeTabOAM3Ma KAETOK NMpPH MINeMHH BCACA-

36

cTBHE H30BITOUHOM noTpebHocTH B akTuBu3auuu AL] nepe-
HOCa 3AeKTPOHOB.

Kpome Toro, 3 obmeft rpymme mnaumentoB c¢ OKC,
npu UM6nST u MMnST ycTaHOBAEHO AOCTOBEPHOE CHH-
wenne I'P no cpasHenmio ¢ rpymmoit xoutpoas (p=0,003;
p=0,004 u p=0,020). OuesuaHO, 370 OOYCAOBAGHO HAKO-
naeHHeM B AefikoruTax KposH AQK B pesyasrare noBpexaa-
IOMIEro AGHCTBHA OKHMCAEHHOTO TAYTaTHOHa KaK OCHOBHOTO
cybcrpara aaa axrusHOCTH [P. B T0O )Xe BpeMs B OTCyTCTBHE
HeKpo3a MHOKapAa y namenTos ¢ HC axrusrocts I'P He oT-
AMYAAACh OT Ipynnsl KOHTPOAS. COrAacHO MOAyYeHHBIM pe-
3yAbTaTam, copepskarne MAA n aktaeHOCTE COA Kak B KOH-
TPOAE, TaK U NpH pa3anynbix BapuanTax OKC He pasamdaance.

Mexay noarpynnamu nmauuentoB ¢ OKC B 3asucumo-
cTH OT Haawyus ¥ orcyrcreua CA 2-ro Thma npwu anaause
axruBHOCTH CAT, T'P, COA 1 MAA pasanyns He yCTaHOB-
Aenbl. Mcxoas M3 MOAyYeHHBIX AQHHBIX HaM NPEACTaBHAOCH
MHTePeCHBIM OIEHHTh HAAMYHE B3aHMOCBS3€H MEXAY I10-

Pucynox 1.I'paguk perpeccnonHon QyHKIHH,
XapPaKTePH3YHONIHH 32aBHCHMOCTD COACPIKAHHS
Tpl B ur/Ma (ocs opannar) or cosepxanus [P
8 MrMOAb/Ma (0ch abcumcc) y manunenTos ¢ UM

40, o

p=04

-10

rp

I'P - rayTaTHOHpeAyKTasa.
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Pucynox 2. I'paduk perpeccnonnoil GpyHKimnm,
XapakTepH3yIoiit 3aBUCHMOCTh COACPKAHMS
Tpl 8 ur/ma (0ch opantar) ot coaepianus CAT
B MkMOADL/Ma (0cb abcumcc) y nauuentos ¢ OKC

401 i
p=0,45
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[ ]
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-10 : : ; ’ i
0 5 10 15 20

CAT

CAT - cykumuuaTpernaporexasa.

kazareasmyu akTuBHOCTH I'P M copepkanneM rTpononusa I
(TpI) (puc.1). Yeranosaena obparnas AOCTOBEpHAs CBA3D
Mexay nospimuennem yposua Tpl m chmwkennem I'P. Tak,
npu nossimennn copepxkanns Tpl Ha 2,8 ur/ma nporuosu-
pyercs cawkenne I'P B Aeiikonurax KpoBu Ha 1 MKMOAb / MA
(p=0,4; p<0,001). CoorBeTcTBENHO, BOZMOKHO HMCIOAB3O-
BaHME CHIWKeHUS akTHBHOCTH I'P B KauecTBe AOMOAHHTEAD-
HOI'O Mapkepa HeKpo3a MHOKApAA MpH AHPdepeHIHaAbHOM
anarsocruxe HC u M.

Mbi Taioke NMPOAHAAMIHPOBAAM HAAHYME BIAaMMOCBSA3CH
Mexay akrusHoctbio CAL' i copepskanuenm Tpl (puc.2). Co-
TAACHO TOAYYEHHBIM AAHHBIM, NIpH MoBbienun yposus Tpl
Ha 0,4 ur/mA nporrosupyercs cuwkenne CAI' B Aeitkorm-
Tax Kposu Ha 1 MxMoab/Ma (p=0,45; p<0,001). Mcnoassosa-
Hue nokaszareaedt cumwkenns akrusnocrd CAT' He no3Boas-
er auddepenuupopars pasanunsie popmer OKC, no mosxer
6BITH MPUMEHEHO B KauecTBe 0611ero Mapkepa HecTabUAbHO-
cru revenns MBC,

Mexay yposnem Tpl u noxazareasmu MAA u COA craru-
CTHYECKH 3HAYUMBIX B3AMMOCBA3el He 06HapyskeHo (p=0,046;
p>0,05 u p=0,166; p>0,05). CoorpercTBEHHO, MOKAIATEAH
Aucoyrkipn OBTT AefKOUUTOB NPy TKAHEBOH HieMUH AM(-
depenumuposanno conpsxkenst ¢ passurem OKC. B nep-
BYIO OYepeAb M3MEHSIeTCs aKTHBHOCTh OCHOBHBIX pepMeHTOB
ALl MHUTOXOHAPHI, YUACTBYIOUMX B NPOLECCE OKMCAMTEAb-
Horo $ocpopuanposanma. Tak, gpepMeHT KAacca OKcHpOpe-
Aykras I'P xaraausupyer HAA®-zasucumoe Boccranosae-
HHE OKMCAGHHOIO IAYTATHOHA, 3alMIACT KACTKY OT TOKCHY-
HBIX CBOOOAHBIX papnKaAoB u onpeaeaser OBIT upronaasmel
Aeiicrsue I'P BKAIOYEHO B MEXaHM3Mbl 3alUThI OpraHMaMa
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Pucynok 3. I'paduk perpeccuonnon GpyHkumm,
XAPAKTEPUIYIONINIt 3aBHCHMOCTD Y POBHS FAIOKO3bI
KpoBy B MMOAL/A (0ch opanHaT) ot copepikanms CAl
B MKMOAD / Ma (0ck abeumce) y nanmenton ¢ OKC
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L] p-0,4

CAT

CAI' = cykumnnaraeruaporenasa,

or npoaykToB ADK, a uMeHHO, nepekucy BOAOPOAA M OpraHHu-
ueckux nepexuceit. Kax okasaAoch, MMEHHO CHHXKEHHE ee aK-
TUBHOCTH SiBAsieTCst 6oAee CrielHIHbIM MapKepoOM HEeKpo-
3a. B To xe ppema cumwkenue akrupHocTH CAL' caeayer pac-
CMaTpUBATh B KauecTBe MOKA3aTeAsl MIIeMHH, HE3ABUCHMOTO
ot popmpt OKC. Akrusrocrs COA u copeprkanne MAA B 1-e
cyrkn OKC y naumenTos He MMeeT pasAMHMil ¢ KOHTPOAEM,
YTO MOXET YKaablBaTh, C OAHOH CTOPOHbI, HA GaAaHC MEKAY
OC n AO3, a ¢ Apyroit, AMKTYeT HeOOXOAUMOCTD HX MCCACAO-
BaHUA B MHbIC BPEMEHHbIE HHTEPBAABI TeueHHs 3ab0AeBaHus,
BO3MOXHO, B 60Aee paruHe cpoky BozunkHoBeHus OKC,

Ilpunumas BO BHMMAaHME AaKTHBHOE YYaCTHE TAIOKO3BI
B GHMOreHe3e MHTOXOHAPHM, MBI IIPOCACAMAM HAAMHYME B3a-
UMOCBSI3EN MEXAY COACPKAHMEM IAIOKO3BI M COCTOSIHHEM
OBIT AefikouuTOB. YCTAHOBACHBI CTATHCTHYECKN 3HAYMMBIE
obparibie B3aMMOCBA3IN MeXAY akTHBHOCTRIO CAI' M ypos-
HEM rAIoK03b! B kposu (puc. 3).

MCXOASl M3 ITOAYHYEHHBIX PE3YABTATOR, PH CHUKEHUH CO-
Aepkanust CAI' Ha 1 MKMOAB/MA TIpOrHO3MpyeTCs Heo6Xo-
AMMOCTb B MOBBILEHAH YPOBHS IAIOKO3bI Ha 0,2 MMOAB/A
(p=0,4; p<0,001). Takum 06pa3om, AASl AACKBATHOTO PyHK-
unonuposanus ALl MHTOXOHAPHH, KOHTPOAMPYeMOH aK-
TuBHOCTBI0O CAT B ycaosusix mmemunn, npu OKC rpebyer-
s MOBBIEHHOE COACPIKAHHME IAIOKO3bI, YTO OTPaXNKAeT Hapy-
LeHHe MPOLeccoB MPeobpasoBaHus IHEPIHH K MOXKET BBITD
MCIOAB3OBAHO B AAABHEHIIEM AAS TPOTHOSUPOBAHMS HCXOAR
saboaepanns. Ilpoume mayueHHble BHYTPHKACTOUHBIE dep-
MEHTBI He MPOAEMOHCTPHPOBAAM CTATHCTHYECKH 3HAYUMBIX
B3aMMOCBs3elt ¢ yposrem raokosst: ['P (p=0,221; p>0,05),
COA (p=0,192; p>0,05), MAA (p=0,197; p>0,05).
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O6bcyxaenue

Konueruus o snaunmom sraase OC s narorenes OKC,
1 UM B yacTHOCTH, Gb1Aa COOPMYAMPOBAHA B KOHIIE TTOCACA-
HEro AecsirMAeTHs npouaoro seka [12-15]. Mmeores ne-
CACAOBaHMS, B KOTOPBIX AOKA3aHO, YTO NPOrpeccHpoBaHue
ATEPOCKAEPO3a HANPAMYIO 3ABUCHT OT yBEAMYEHMS 06pazo-
paung AOK [16-19]. Mabpirox AOK B ycAOBMSX niemMun
KACTOK M TKAaHEM C NOCcAeAyowen penepdysnei u peoxkcure-
HaiMel MOXeT GBITh CBA3AH C HU3KOW aHTHOKCHAAHTHOM aK-
THBHOCTBIO KAETOK. HaM mpeACcTaBuAOCh MHTEPECHBIM Olle-
HUTH KOHLIeHTpauuio pepmenton ALl MUTOXOHAPHI A€HIKO-
LMTOB KPOBHM y mauueHToB B nepsbie cytku passurus OKC,
a TaKke NpocAeAMTh 3aBucumoctTs AO3 o1 HaAMYMA MAM OT-
cyrcreusa CA 2-ro THIA, yPOBHA MApKepOB IOBPEKACHMS
MHOKApPAQ M COACPIKAHMS TAIOKO3bI KpoBu, TToayyenusie pau-
HBIE YACTHYHO COTAACYIOTCSH C PE3YABTATAMM APYIMX MCCAe-
AOBaTeAel, B KOTOPbIX ITOKA3aHA TECHAs CBA3b MEKAY AKTH-
panuen Boipaborku npoaykros ITOA B orser Ha passurne
OKC u camxennem AO3 opranusma [20-22].

Cpean u3ydeHHBIX MOKasaTeAei PepMEHTOB, YHacTBYIO-
mux B peryasuun OBIT AefikouuToB, BaXKHYI0 POAb UIpaeT
onpeaeaenne aktusHoctn CAI' BcAeACTBME 3HAYMTEABHO-
IO PasAMYMS MEXKAY 3HAUCHUSIMU €€ AKTHBHOCTH Y 3A0POBBIX
Aobposoasies u maguentos ¢ OKC. Yeramosaeno mnou-
™ 9-kparnoe cuwkenue akrusHocTn CAI' no cpasxenuio
¢ xourpoaeM y Beex nmanuentos ¢ OKC, kak 8 obmedt rpyn-
ne, Tak u npy seex ero popmax (HC, UM6nST u UMnST).
YuuTpiBas TeCHyI0 06paTHYIO B3aHMOCBA3h MEXKAY YPOBHEM
Tpl u akrusrocreio CAL npeanoaaraercs pAaAbHenmee usy-
uenne CAT} aas npornosuposanus ncxoaos OKC,

Y naumenros ¢ UM yposens akrusroctTn I'P 6bia 3Haun-
TEABHO HHKE, YEM Y 3AOPOBBIX AloAef. B To ke Bpems 3ua-
werust ['P npu HC u B konrpoae ne pasanyaaucs, Coorser-
cTBeHHO, akTuBHOCTD I'P yxe B 1-e cyrku passurus OKC
MOXHO PacCMaTpUBATh KaK KPUTEPHI AMArHOCTHKU HEKPO-
3a MHOKapaa. Pasnuua mMexay aktusHocTbio MAA n COA
y 3poposbix aun i naguentos ¢ OKC ne npocaexena. Mme-
eTCsl PSIA MCCACAOBAHMH, B KOTOPBIX YKA3aHO Ha MOBbLILIEHNE
yposus MAA u camwkenne akrusHocrn COA y naunenron
¢ pAokymenTuposannsiM MMM B mepBeie yacel rocnurasmsa-
MM B CPAaBHEHMM C TPYNIIOA KOHTPOAA M COMPSUKEHHOCTDH
HX M3MEHEHMI C PSAOM MOKA3aTeAei, BXOASIIMX B LIKAAY
GRACE (rsuxects 3aboaeBanms, $akr KypeHus u BO3pacT
crapme 45 aer) [20]. Boamoxkuo, orcyrcTBue pasanuuii
no yposusm MAA u COA cssano ¢ 3a60poM KpoBM B Teye-
HHE 1-X CYTOK rOCTIMTAAM3ALMU M BHITOAHEHMEM HEOTAOXK-
HBIX Ae4eOHBIX MePONPHATHH HA AOIOCIUTAABHOM H paH-
HEeM rocruTaAbHoM aranax. Tak, B uccaeposanun N, Uppal
n coasr. [21] onpeaeaena casiap B uamenennn MAA u I'P
npu OKC ¢ ucnoan3opanueM Ha AOTOCITHTAABHOM JTare
ALETHACAAMIMAOBOH KMCAOTHI, AHTArOHUCTOB PELenToOpos
P2Y12 u anoxcanapusa,
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Mspectro, uro B orBer Ha paspurHe Mmemun npu OKC
AASL 3HepreTHueckoro obecreyenns kaerku Tpebyercs mno-
BBIIEHHOE COAepKaHHe TIAI0KO3bl. COrAaCHO HalMM AQH-
HBIM, (epPMEHTOM, HAHOOAEE YYBCTBUTEABHBIM K COCTOSHHIO
BHYTPHKAETOYHOTO IHEPreTHYeckoro uukaa, ssasercs CAT
B 1o e spems akrussocts I'P u COA u copeprxanne MAA
He MMEIOT B3aMMOCBSI3M C YPOBHeM ralokosbl. B mccaeposa-
uun M. Deepa u coasr. [22] 8 rpynne naumentos ¢ UM u CA
2-ro Tina akruBHOCTh COA 1 I'P 6b1aa ninke, yem y aut ¢ UM
6e3 CA 2-ro tuna. [Tpu arom y naumentos ¢ CA 2-ro tuna Ha-
BAIOAQAOCD, B OTAMYME OT HAIMX Pe3yAbTaToB, 6oAee BEICOKOE
copepkanme Tpl. BoamMoxHO, ycTaHOBAGHHbIE Pa3AHIMS CBA3a-
HbI HMEHHO C 3THM (aKTOM, TAK KAK, COTAACHO HALIMM AAHHbIM,
CYILECTBYET 3aBHCHMOCTh MEKAY copeprkarines I'P u yposrem
Tpl. Coorsercreenno, HanpsbkeHHocTh cuctemsr AO3, Map-
KepoM KoTopo# asAgerca I'P, 3apucur ot yposHeit Mapkepos
Hekposa mMuokapaa. CAeAyer OTMETHTbL YCTAHOBAGHHYIO Ha-
MH CBA3b MeXAY cHikenreM aktusHocTn CAIL' u nosbieny-
eM ypoBHS TAl0k03bl. OueBHAHO, HEOBXOAMMBI HOACE TYBCTBH-
TEABHBIC MAPKEPBI AMCOYHKIMH MUTOXOHAPHH Y MaLHEHTOB
¢ OKC u CA. B npeaBapuTeAbHO MOAYHYEHHBIX 1 PaHee He OIry-
GAMKOBAHHBIX HAMHM AQHHBIX BBIABAEHBI PE3KME PAAMUMs MH-
TOXOHAPHAABHOTO ITOTEHIMAAL ACHKOLIUTOR KPOBM Y HALjMeH-
1oB ¢ OKC ¢ CA 2-ro Tna u y nanmenTos 6e3 CA,.

3akAlouenue

ITpoanaauanposas cocrosnue (epMeHTOB, Y4acTBYIO-
mux B peryasunn OBIT AefikounMTOB KPOBH, MOXKHO BBIAC-
AMTH 2 OCHOBHBIX (epMEHTA, MMEIOIMX CBA3b C Pa3BUTH-
em OKC. Bue sasucumocty ot kaunnueckont popmsr OKC
Hanboaee 3Haummo cHwkaercs akrupHocts CAIL Mapecr-
1O, 4ro CAI' urpaer Beayiutyio poAb B peryastiinu BHy TPHKAE-
rouroro OBII, yuacTByer B mpeo6pasoBaHuy BHYTPHKAE-
TOYHOW DHEPIMH M ABASIETCS AABHBIM PEryAsiTOPOM COCTO-
sums ALL u yukaa Kpebea, Crenenb CHIOKEHHS aKTUBHOCTH
I'P B AefikonMTax KPOBH KaK OCHOBHOrO (epMeHTa 3aiiu-
1ot KAeTKH OT [TOA 1 ADK B ycAOBMAX HIIEMHM MHOKAPAA
menbine, yem CAT, Ho nmeer Tecnyio casap ¢ yposnem Tpl.
Coorsercrsenno, onpeaesenue akrusHocrd I'P moxker cay-
KUTH AOIOAHMTEABHBIM KPMTEPHEM AMArHOCTHKH HEKposa
MHOKAPAA KaK BCACACTBME OGHAPYXKEHMs! yKa3aHHOM CBA3M,
TaK ¥ B PE3yAbTaTE €€ 3HAYUMOr0 CHHKEHHS IIPH AOKYMEHTH-
pOBaHHOM HHapKTe.

Taxkum obpasom, onpepeaenue akrusHocTn CAT u I'P
B ACMIKOLMTAX KPOBM B nepnpie cyTku passuruns OKC mox-
HO PaccMaTpyuBaTh B KAYeCTBE NePCreKTUBHBIX OKasaTeAeH
oueHkH AMCPyHKIMH BHYTpHKAeTouHOro OBII Aefikoun-
ToB KpoBu. AxtuBHOCTH COA ~ OCHOBHOTO dpepmenta Mu-
TOXOHAPHIL, INpEnsTCTBYIONEro AMCMYTAlLMK CBOOOAHBIX
dopm xmcaopopa u ropmossimero nponeccst [TOA u Gea-
KOB, He umeeTr 3HauuMbIx pazanunit npu OKC no cpaxenmio
¢ koHTpoAeM. Kpome Toro, He yCTaHOBAGHA pasHuLia B COAEp-
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xanun MAA y 3saopossix ann i nauuentos ¢ OKC, uro Mox-
HO OOBACHHTD BpeMeHHBIM HHTepBaAoM 3abopa KpoBH
(1-e cyTkn, a e yacht) ¥ MPOBeACHHEM HA AOTOCTIHTAABHOM
¥ PaHHEM FOCMHTAABHOM ITaNaX TepaneBTHYeCKHX BMella-
TeAbCTB. COrAacHO NMOAyYEeHHBIM AAHHBIM, OTCYTCTBYIOT pas-
Auuug B cocrosHuM mokasareaeii OBII aefixomuToB Kpo-
B y nauuenTos ¢ OKC, mvepmmx CA 2-ro Tuna, u 6e3 Hero.
Vkasaunbii $akT CBHACTEABCTBYeT 00 yHHBEPCAABHOCTH OT-
Bera Ha passuTHe OKC depmeHTOB AeHKOLHMTOB KPOBH, y4a-
CTBYIOIMX B peryasnuu BHyTpukaerounoro OBIIL. Ommupa-
SCb HAa AQHHBIE AMTEPAaTYpPhl H MMEIOIIHECS MpeABapHUTEeAb-
Hble Pe3yABTATHI COOCTBEHHBIX HCCAGAOBAHHH, YTBEPIKAIEM,

YTO AAS YCTAaHOBACHMA IHIOTeTHYECKH CYNIECTBYIOIEro pas-
AMYHS B OTBETE Ha COCYAHCTYIO KaTacTpOQy NpH HAAWYHK
CA Ttpebyercs usyyeHme moKasaTeseil, HENMOCPEACTBEHHO
CBSI3aHHBIX C MEXaHH3MaMH PETyASLIHH dHEPreTHYeCKoro mno-
TEHIMAaAa MUTOXOHADHI.

Asmopul 3as6A4810m 06 omcymcmeuu
UCMOYHUKA UHAHCUPOBAHUS.

Asmopet 3a6A45:0m 06 omcymcmeuu KOKPAUKMA UHMEPECOS.

Crarpanocrynnaa 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). 75 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
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sphericity index (LASI) and stroke in patients with micro-AF.
Material and Methods
These two groups were compared in terms of stroke predictors.
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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 notaccurately 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].
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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 >S5 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
score for each patient. CHA,DS,-VASc score
calculated as: Congestive heart failure or left ventricular
ejection fraction < 40%: 1 point, Age 65-75 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

was

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 5 (GE Healthcare, Wauwatosa, W1, 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'hsmber i

LA area®™m) /(minimum LA length/2).
LA spherical volume was calculated as in the formula:
#/ 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= Maximunm LA length

LA maximum volume,, =
Q048 LA srea* P x LA great
(Minimum LA length)/2

LA volume of sphere =
ot (I(uh-lmu lmltn)’
3 F1

LA sphericity index =

£4 meaxtmum vohiime gy
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
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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 34, 3B) [9].
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Table 1. Characteristics of the patients

Patients with

Patients without

Characteristics All patients (n=100) stroke (n=25). Group 1 | stroke(ne7s)iGroup2 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%/ul) S.1(1.6-10.9) 5.3(1.6-6.9) 5.5(1.99-10.6) 0.874*
Lymphocyte (x103/ul) 3.59+1.39 3.77+0.49 3.2+1.36 0.647¢
WBC (x10%/yul) 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+80.50 272.32+49.65 273+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 (1U/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(222) 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 meanzstandard deviation, median (minimum-maximum) or value (percentage).

AEMD intervals were defined as follows: lateral mitral
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

interatrial septum (LA medial AEMD), and lateral right
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Table 2. Comparison of atrial electromechanical values

Table 3. Comparison of echocardiographic data

Patients Patients Patients Patients
Ventricularannular  with stroke without g ; withstroke  withoutstroke
measurements (n=25). stroke (n=75). PYMu€ Variable (n=25). (n=75). p value
o Group 1 Group 2 Group 1 Group 2
ﬁ%}ﬁ 8024505  67.3£396 <0.001*  LVEF(%) 60.3+4.91 5951466 0456
S — s LAVI (ml/m?) 4094372 2994384 <0001
AEMD (ms) 75.8%5.38 637:454  <0.001* Ty ,q 0.84+0.07 0.66+0.07  <0.001'
Tricuspid lateral O - LV end-diastolic PO s
AEMD (ms) 72+5.69 s97+.488  <0001* L RN 4874393 4774320 0207
Atrial wall measurements: LV end-systolic i Gy
LA lateral AEMD (ms) ~ 77.2£4.85 66.5+3.66  <0.001" diameter [mm] AP s e
LA medial AEMD (ms) 74£5.10 62.1t446  <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 ~ 13.520.40 / 13.8+0.70 / 0.456"
m:mms) 82(4-161) 62(3.4-136) 0407 m;rdm“’[m] 17020 il
Intre AEMDLEFT (ms) 446204  3.56£178  0.039°  Evelocity [m/s] 0.6420.16 0.78£006  E<0.00L!
Intra-AEMDRIGHT (ms)  3.8£2.62 3.97+1.92 0.740* Mitral o
* Mann-Whitney U test. ' Student’s t test. A velocity [m/s) Azt e =L
AEMD, atrial electromechanical delay; LA, left atrium; Mitral lateral =20 _
RA, right atrium. Data are meanzstandard Em velocity [cm/s] 0.10£0.03 0.1£0.02 0.138
deviation or median (minimum-maximum), Mol Tl
e velogty (mfs]  008£001 0082001  0.846'
delay (inter-AEMD); mitral lateral AEMD - tricuspid lateral ~ Mitral medial 0.06£0.01 0.0640.01 o8ee"
AEMD, or LA lateral AEMD - RA lateral AEMD. Left intra- _Amvelocity [m/s] 777" B :
electromechanical delay (intra-AEMD LEFT) was defined ;”/’gﬂ lr::;" 6514250 7.10£2.03 0.181°
as the difference between mitral lateral AEMD - mitral i -
medial AEMD or LA lateral AEMD-LA medial AEMD.  p P00 o 0122003 0122003  0990'
Right intra-electromechanical delay (intra-AEMDRIGHT) : =
TrcRepil ltert 0.12£0.02 012002 0581
was defined as the difference between mitral medial AEMD - Am velocity [m/s) Bl S
tri id lateral AEMD or LA medial AEMD - RA lateral i
sy = ol e Em(ms) | 18503511 46301550 0083
Tricuspid lateral o
il ki e Eertgy | 4910866 47.50:560  0.086"
All data included were analyzed with the SPSS 22.0 statis- Is"; l‘::;:ty (m/s) 0.13£023 0.14+0.24 0.893
tics package (SPSS Inc, Chicago, Ill, USA). Continuous Akl : —
variables with normal distributions are reported as meanst  Em velocity [m/s] 0.09£0.01 0.08+0.01 0.609"
standard deviations; non-normally distributed, continuous [ A jateral g sl S
N - =+
variables are presented as medians (minimum-maximum).  Amvelocity [m/s] P00 QORL0.08 003}
Categorical variables are reported as values (percentages). LA medial o onot dirsbini paad
The student’s t-test was used to compare normally _Smvelocity (m/s] s ot
distributed data, and the Mann-Whitney U test was used for a":‘;‘::lty (m/s] 0.06£0.01 0.06+0.01 0.561*
non-normally distributed data. Categorical variables were T _
compared using the Chi-square test or Fisher's exact test as Am':d ocity [m/s] 0.0520.01 0.0520.02 0928
appropriate. Univariate and multivariate logistic regression o7 ) et ——— T
analyses were used to determine significant predictors of  Sm velocity [m/s] peten T -
stroke in patients with micro-AF. The relationship between  RA lateral eIty — o
AEMD durations, left atrial volume index, and left atrial ~ Em velocity [m/s] R do i :
sphericity index was calculated using Pearson’s correlation ~ Ralateral 0104003 0.10£0.03 0.478'
analysis. The sensitivity and specificity of the left atrial AT ‘:l“'t"[m/ ’(] A )
g2 < : . . : * Student’s t-test (mean + standard deviation).
sphericity index to predict .frtroke in pa}nents with MICTO-  \ bAST, atrial electromechanical delay; LA, left atriurm;
AF were analyzed by receiver operating characteristics  Ra, right atrium; LAVI, left atrial volume index;
(ROC) analysis. Values of p less than 0.05 were considered ~ LASI, left atrial sphericity index.
significant. Data are mean#standard 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

Figure 4. ROC analysis performed
to assess the predictive power of the AEMD durations
and LASI for stroke in patients with micro-AF

Durations foe airel ROC Curve
Variable Sl sphericity index »
= r P
Mitral lateral AEMD (ms) 7049£7.02 046 <0.001
Mitral medial AEMD (ms) 66.71%£7.04 0.43 <0.001 08 f
ORI 5 () 6;21521-7;3'5 0.41 <0.001 [
Inter-AEMD (ms) 7774262  0.09 0.367 z o6
Intra-AEMDLEFT (ms) ~ 3.78%1.80  0.09 0.363 % Saurce of the Curve
Intra-AEMDRIGHT (ms) 393%£2.14  0.03 0.738 2 — LAdimatr
LAlateral AEMD (ms)  69.13%608 047 <0.001 s s
LA medial AEMD (ms) 65£6.88 0.44 <0,001 —— LALATERALAEMD
RAlateral AEMD (ms)  63%7.20 0.57 <0.001 od o e
" LAVI (ml/m?) 32.62:607 03 <0,001 Diagonal segments
“ are produced by ties.
AEMD, atrial electromechanical delay; LA, left atrium;
RA, right atrium; LAV, left atrial volume index; 0
LASI, left atrial sphericity index. 9 o o ad o 10
Data are mean#standard deviation. 1 - Specificity
Table 5. Univariate and multivariate logistic regression analysis of predictors of stroke
Variable ‘ Univariate analysis - Multivariate analysis
Odds ratio (95% CI) pvalue Odds ratio (95% CI) p value
Age 1.04 (0.989-1.096) 0.126 - S0t u
CHA2DS2-VASc Score 229 (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; LAV, left atrial volume index;
LASI, left atrial sphericity index; CHA2DS2-VASc score; C; congestive heart failure; H, hypertension;
A2, age278 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 _» ;-AUCt p value PR o oot Upperbonadasy
LASI - 095 <0.001 091 099
" LAVI (ml/m2) 098 <0.001 0.96 1.00
LA diameter(mm) 094 <0.001 0.89 0.99
‘LA lateral AEMD (ms) 097 <0.001 0.95 1.00

AEMD, electromechanical delay; LA, leﬁ atrium; RA, right atrium; LAV, left atrial volume index;
LAS]I, 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 p-blocker drugs were
higher than in Group 1 (28% vs. §7.3%; 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. 3.56+1.78; 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 LLASI 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 5).

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 TT'E, which we routinely use to
calculate LASL

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 139% 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.,

Funding
No funding was received for this study.

No conflict of interest is reported.

The article was received on 28/04/2022

REFERENCES

1. Wang T}, Larson MG, Levy D, Vasan RS, Leip EP, Wolf PA et al,
Temporal relations of atrial fibrillation and congestive heart fail-
ure and their joint influence on mortality: the Framingham Heart
Study. Circulation. 2003;107(23):2920~5. DOI: 10.1161/01,
CIR.0000072767.89944.6E
2. Bisbal F, Guiu E, Calvo N, Marin D, Berruezo A, Arbelo E et al.
Left Atrial Sphericity: A New Method to Assess Atrial Remodel-
ing. Impact on the Outcome of Atrial Fibrillation. Journal of Car-
diovascular Electrophysiology. 2013;24(7):752-9. DOI: 10.1111/
jee.12116
3. Bisbal F, Guiu E, Cabanas P, Calvo N, Berruezo A, Tolosana JM et al.
Reversal of spherical remodelling of the left atrium after pulmonary
vein isolation: incidence and predictors, Europace. 2014;16(6):840-7.
DOI: 10.1093/europace /eut385s
4. Kemp Gudmundsdottir K, Fredriksson T, Svennberg E, Al-Khalili F, Fri-
berg L, Frykman V et al. Stepwise mass screening for atrial fibrillation us-
ing N-terminal B-type natriuretic peptide: the STROKESTOP 11 study.
EP Europace, 2020;22(1):24-32, DOI: 10.1093/europace/euz255
. Binici Z, Intzilakis T, Nielsen OW, Kober L, Sajadieh A. Excessive Su-
praventricular Ectopic Activity and Increased Risk of Atrial Fibrilla-
tion and Stroke. Circulation, 2010;121(17):1904<11, DOI: 10.1161/
CIRCULATIONAHA,109.874982
6. Murakoshi N, Xu D, Sairenchi T, Igarashi M, Irie F, Tomizawa T et al.
Prognostic impact of supraventricular premature complexes in com-
munity-based health checkups: The Ibaraki Prefectural Health Study.
European Heart Journal. 2015;36(3):170-8. DOI: 10.1093/eur-
heartj/ehu407
7. ShiJ, Xu S, Chen L, Wu B, Yang K, Chen S et al. Impact of Left
Atrial Sphericity Index on the Outcome of Catheter Ablation for
Atrial Fibrillation. Journal of Cardiovascular Translational Research.
2021;14(5):912-20. DOI: 10.1007/512265-020-10093-6
8, Grecu M, Floria M, Chistol R-O, Tinici Gr. Reverse left atrial remod-
eling assessment after paroxysmal atrial fibrillation ablation: our first

w

experience. Revista medico-chirurgicala a Societatii de Medici si Nat-
uralisti din Iasi. 2017;121(3):499-504. [Av/ at: https://www.re-
searchgate.net/publication/320991372_INTERNAL_MEDICINE-
PEDIATRICS REVERSE_LEFT_ATRIAL_REMODELING_AS-
SESSMENT_AFTER_PAROXYSMAL_ATRIAL_FIBRILLA-
TION_ABLATION_OUR_FIRST_ EXPERIENCE)]

9. Ari H, Ari §, Akkaya M, Aydin C, Emlek N, Sarigiil OY et al. Predic-
tive value of atrial electromechanical delay for atrial fibrillation re-
currence. Cardiology Journal, 2013;20(6):639-47, DOI: 10,5603/
CJ.2013.0164

10. Fredriksson T, Gudmundsdottir KK, Frykman V, Friberg L, Al-Khali-
li F, Engdahl | et al. Brief episodes of rapid irregular atrial activity
(micro-AF) are a risk marker for atrial fibrillation: a prospective co-
hort study. BMC cardiovascular disorders, 2020;20(1):167. DOI:
10.1186/512872-020-01453-w

11. Bisbal F, Gémez-Pulido F, Cabanas-Grandfo P, Akoum N, Calvo M,
Andreu D et al. Left Atrial Geometry Improves Risk Prediction of
Thromboembolic Events in Patients With Atrial Fibrillation. Jour-
nal of Cardiovascular Electrophysiology. 2016;27(7):804-10. DOI:
10.1111/jce.12978

12. Dogan A, Avsar A, Ozturk M. P-wave dispersion for predicting
maintenance of sinus rhythm after cardioversion of atrial fibrilla-
tion. The American Journal of Cardiology. 2004;93(3):368-71, DOI:
10.1016/j.amjcard.2003.09.064

13. Park MY, Shin SH, Oh WJ, Lim HE, Pak HN, Lim DS et al. Prog-
nostic Implication of the Left Atrial Appendage Mechanical Re-
serve After Cardioversion of Atrial Fibrillation, Circulation Journal.
2008;72(2):256-61.DOI: 10,1253 /circj.72.256

14. Osmanagic A, Méller S, Osmanagic A, Sheta HM, Vinther KH,
Egstrup K. Left Atrial Sphericity Index Predicts Early Recurrence
of Atrial Fibrillation After Direct-Current Cardioversion: An Echo-
cardiographic Study. Clinical Cardiology. 2016;39(7):406-12. DOI:
10.1002/¢le.22545

ISSN 0022-9040. Kapanoaoriss. 2023;63(5). DOI: 10.18087/cardio.2023.5.n2158



A
\| OPHTHHAABHEIE CTATHH
~

Ayhan Kup!, Mehmet Celik’, Alper Kepez?®, Serdar Demir’,

Kamil Gulsen’, Mehmet Ozgeyik?®, Batur Gonenc Kanar?, Ali Karagoz',

Cagan Yildirim?, Muhammed Rasit Tanircan*, Taylan Akgun®, Abdulkadir Uslu’
* Kartal Kosuyolu Heart and Research Hospital, Department of Cardiology, Istanbul, Turkey

* Marmara University, Department of Cardiology, Istanbul, Turkey

* Eskisehir City Hospital, Department of Cardiology, Eskisehir, Turkey

* Mardin Education and Research Hospital, Department of Cardiology, Mardin, Turkey

* Basaksehir Cam and Sakura City Hospital, Department of Cardiology, Istanbul, Turkey

EVALUATION OF THE OPERATOR
LEARNING CURVE FOR RADIOFREQUENCY ABLATION

FOR ATRIOVEN

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

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 coperator 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
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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-

iSS;\" 0022-9040. Kapanosories. 2023;63(5). DOI: 10.18087/cardio 2023.5.n2167

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 5 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 <% 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 50 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

10
48

continued for 20 to 40 s or until termination of the nodal
rhythm. 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 a median age of 47 yrs (39-57 IQR) constituted

ISSN 0022-9040, Kapanoaoris, 2023;63(5). DO: 10.18087/cardio.2023.5.n2167
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Table 1. Baseline clinical characteristics and procedural details

Variables Overall cases (n=156)  Operatorl (n=52)  Operator2 (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) 045
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

ISSN 0022-9040. Kapanoaorus. 2023;63(5). DOI: 10.18087/cardio.2023.5.n2167

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 S 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
729% 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

; Unsuccessful Successful
Variables (n=20) (n=136) p value
Age (yrs) 44(29.8-52)  485(41-58) 012
Female Gender 16 (80) 89 (65.4) 0.30
HT 1(s) 37(27.2) 0.05
DM 3(15) 25(18.4) 0.99
CAD 1(5.0) 11(8.1) 0.99
Procedure SRt e )
Duration (min) 30(2445)  40(30-47.5) 0.68
Fluoroscopy SRR =
Duration (min) 12(9.5-22) 14(9-21.4) 0.62
Total Air ; =%
Kerma (mGy) 49 (208-557) 422 (224-835) 0.36

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

Table 3. Probability of success for each operator

Variables Operator1  Operator2  Operator 3
Initial Probability ;
of Success rate, 72% o7% SOk

Increase success rate after consecutive AVNRT procedure

Probability
of Success >809%,
after n procedure

Probability =
of Success >90%, 34%
after n procedure

12* 13# 13

23ﬂ

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 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

invasive

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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ST266 INHIBITS NEOINTIMAL HYPERPLASIA
AFTER ARTERIAL BALLOON INJURY IN RATS

To examine the effect of Human Amnion-Derived Multipotent Progenitor (AMP) cells and their novel

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 ul Matrigel
(Mitgl) 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.

$T266 (1 ml) group had a lower level of the Neointima/Neointima+Media ratio (N/N+M) 0.320.1 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 Mitgl-only group (37.5+8.6%, p=0.016). ST266 (1 ml) significantly increased the

S$T266 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

Xin-Meng Cheng, Tao Yang, Yan Zi, Li-Kui Zhang, Ling-Bo Yang, William Wang, Xue-Ning Wang. ST266
inhibits neointimal hyperplasia after arterial balloon injury in rats. Kardiologiia. 2023;63(5):53-61.
[Russian: Caus-Msn Yenr, Tao S, Sus Ll3s , Au-Kyit YWkan , Aun-Bo A , Yaasam Ban , Cro3-Hun
Ban. ST266 uurubupyer npoLecc rUnephAasii HeOMHTHMBI NOcAe HaAAOHHOIO MOBPEXACHHS apTe-
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Material and Methods
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Introduction

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

ISSN 0022-9040. Kapanosorus. 2023;63(3). DOI: 10.18087/cardio.2023.5.n2257

shown to be involved in intimal hyperplasia after vascular
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 waterand 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 of liquid 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 75 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 ul 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 pl Matrigel, and
then the upper surface of the artery was covered by slowly
dropping another 150 pl 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 ul 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 ug 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

clastic 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 AMPs 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. 39.2+5.6%, 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 0.5x10° AMP
cells did not significantly affect the N /N+M ratio (0.540.1
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
2A&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
(39.2+5.8%, 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 5 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 SIRT1
expression in the retina and optic nerve of the rats [14]. There-
fore, we examined whether ST266 had any effect on SIRT'1 ex-
pression on stressed cultured rat SMCs. Interestingly, the West-
ern blot analysis showed that treatment of ST266 significantly
increased the expression of SIRT1 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 [$, 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-SIRT1 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 1and 2 MMP inhibitor, wound healing
Cell growth promotion,
PDGEF-BB, CTGF i heaine
; : Blood Vessel Formation,
Angiogenin, VEGF Sotndhedling
MMP-3 and 9 Proteases, wound healing
Decorin, Epiphycan, Biglycan, Collagen alignment,
Keratocan wound healing
. Collagen mineralization,
Osteonectin (SPARC) e mdbeling
Destrin Regulates actin, cell motility
MIC-1 Immune modulation
Hyaluronan Matrix protein, wound healing
Mucin 1, 2, 4, 5AC, 13, 15, 16, 21 Lubrication of the eyes

Annexin 2 and 5, Osteopontin Anti-apoptotic

TIMP, tissue inhibitor metalloproteinase; PDGF, platelet-derived
growth factor; CTGF, connective tissue growth factor; VEGF,
vascular endothelial growth factor; MMP, matrix metalloproteinase;

MIC-1, macrophage-inhibitory cytokine 1.

(PDGF), vascular endothelial growth factor (VEGEF),
angiogenin, transforming growth factor f2 (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 Tangetal. [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 2 predictive value for the diagnosis of CSFP.

132 CSFP 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 TEC 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 CSEP.

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

Material and Methods

Results

Conclusions
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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, and isan
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-

ISSN 0022-9040. Kapanosoris, 2023;,63(5). DOL: 10.18087/cardia.2023.5.02296
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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
renal dysfunction, thyroid abnormalities, triglyceride-
lowering drugs use (fenofibrate, omega-3 fatty acids), or
congenital heart disease were excluded from the study. A total
of 5812 coronary angiography recordings were screened.
1255 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.

ISSN 00229040, Kapamosorus. 2023:63(3). DOI: 10.18087/cardio.2023.5.02296

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 2126 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 flling 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, Cx and 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 CSEP (+) and CSEP (-) patients

~ Variable CSEP (+) CSEP (-) p
Age (yrs) 57 (48-64) 60 (51-66)  0.071
Gender, n - - 0.320
Male 80 (60.3) 75(652) |[oE=

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 3026 0.087
(kg/m?) (26.13-33.01) (27.24-34.54)
HgbAlc 57(54-63) 5.6(52-62)  0.080

107. ;
Glucose (mg/ dl) (97,00~ 125.00) 9 l?? 17) 0.005
?nfll;‘mm /173 m) 94 (81.5-103) 96 (87-107)  0.211
26 1

LDL-C (mg/dl) (931,_1 5 (97.5'_31 s5) LOsa
Tnglyceride (mg/dl) 144 (105-205) 118(89-165) <0001
HDL~C (mg/dl) 45 (38-52) 54 (46-59)  <0.001
Alburnin (g/dl) (4.1?)—42.60) (4.0‘(‘)'32.47) it
C-reaFtivc 0.34 0.30 0349
protein (mg/1) (0.18-0.52) (0.20-0.50)
Hemoglobin (g/dI) (13.3&%.00) (12.323-'154.20) <0.001

Neutrophil (10°/uL) 4.46+1.34 427+1.17 0226
Platelet (10°/1) 236.45£58.63  243.51£67.07 0351
Lymhocyte (10%/uL) ( 18212177) ( 1 72] 3; 82) 0.469
Monocyte (10%/pL) 0.5840.19  056£015 0017
Red cell distribution 13.45 13.5 e
width (%) (12.9-14.3) (13.0-14.4)

Platelet distribution 13.0 a1 0.038
width (fL.) (11.6-15.45)  (11.0-14.6)
Men platelét T PO 104 0.850
volume (fL) (9 8-112) (9.7-112)
"LADTFC | 35(26-38)  21.5(20-22) <0.001
CX-TFC 24 (22-33) 20(18-21)  <0.001
RCATFC 32(23-35) 21(19-23)  <0.001
MRTEC | (19.622;33.66) (26,72?;(;02.25) S
TiGince (8. 6%?: 2) (s 332 18) , B0EE

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; TFC, 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
of mean TFC with other parameterswas 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
CSFP (-) 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,
TEC 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 CSEP (+) CSFP (-) P
 ACEI/ARB 72 (54.5) 71(480) = 0272
“Beta blocker 65(492)  62(419) 0217
" 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, Anglotensih?onvertlng
enzyme inhibitor; ARB, Angiotensin receptor blocker.

Table 3. Correlation of mean TFC with other variables

Variable T P
TyGindex 0.407 <0.001
Age - R -0.100 0.094
Glucose 0.138 0.020
HgAlc 0.104 - 0.084
Hemoglobin 0.179 0003
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 - -0074

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

Varizhle OR 95% CI OR 95%CI p
Age 0.980 0,959-1.003 - - -
Body mass index 0966  0922-1.012 = M AGE =
HgAlc 1.055 0.894-1.244 - 7 =
Hemoglobin 1.375 1.160-1.630 1.258 1.052-1.505 0.012
Glucose 1.003 0.998-1.008 - - -
GER 0.990 0.977-1.003 = = 2
Triglyceride 1.005 1.002-1.008. - - -
LDL-C 0.999 0.993-1.005 = - -
HDL-C 0.959 0.938-0.980 0957 0.946-0.988 0.002
TyGindex 2.180 1.447-3.286 1.857 1.207-2.858 0.008

Abbreviatlons 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, C195% 0.566-0.696).

Univariate logistic regression showed that TG, HDL-C,
hemoglobinand TyG index were the independent predictors
of CSFP. Age, body mass index, HgAlc, 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,
hemoglobinand TyG index were the independent predictors
of CSEP (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

1SSN 0022-9040, Kapanosoris. 2023;63(5). DOI: 10.18087/cardio.2023.5.02296

Figure 1. Mean TFC according to TyG index
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Figure 2. ROC curve of TyG index for prediction of CSFP
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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 TyG indexand 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 CSFEP 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 T'VAHUAATIIUKAA3A:
BOCCTAHOBAEHUE AKTUBHOCTH CUTHAABHOTO
nyTu NO-pPI'IJ-1iI'M®: HOBASI BO3MOXXHOCTH

B TEPAIIUU CEPAEYHOM HEAOCTATOYHOCTH

Hayuenne KAIOUEBBIX MEXAHM3MOB Pa3BUTHA CEPACYHO-COCYAMCTHIX 3a60ACBAHMA OTKPHIAO HOBbIE BO3MOXKHOCTH (GapMaKOAO-
PUYECKOTO BOIACHCTBUS HA NATOQPUIMOAOTHUECKHE MPOLECCHI, OMPEACASIONINE MaTOreHes cepaeunon nepocrarounocru (CH).
CHrHAABHBIA ITYTh OKCHA A30T4 — PACTBOPMMAS I'YAHMAATIMKAA3A ~ LMKAMYeCKMi ryanosunMonodocdar (NO-pI'l-uI'Md)
obecreunsaeT HOPMAABHOE PYHKIHOHHPOBAHHE CEPACHHO-COCYAHCTOI CUCTEMBI Y 3A0POBBIX AIOAEH 1 CAYXKUT OAHOM U3 IOTEHI{H-
AABHBIX MHIICHEH AASL ACKAPCTBEHHBIX CPEACTB TPH CEPACMHON HEAOCTATOMHOCTH CO CHIDKeHHOM ¢ppakuuei sribpoca (CHudB),
Ilpy ee MpOrpeccHpoOBAHNN YMEHBIIACTCS AKTHBHOCTh PACTBOPUMOIt ryanuaaTyukaasst (pI'Ll) BcaeacTBHME AMCOYHKIMM IHAO-
TEAMSI M OKHCAHTEABHOrO crpecca. Yseanyenne cunresa ul'M® na dpone crumyasimu pI'Ll MOXeT NPHBOAUTE K yMEHbIIEHHIO
¢ubposa MHOKAPAA, CHIDKEHHIO XKECTKOCTH COCYAUCTON CTEHKM M BA3OAMAATALMN; NIPH 3TOM MEXaHM3IM ACHCTBHS CTHMYASTOPOB
pI'L] He nepecekaeTcs ¢ APYTUMH TepanesTHIecKuMu MumeHaMu. [To peayAbraTam MEXAYHAPOAHOTO PAHAOMM3HPOBAHHOTO KAM-
Huyeckoro nccaeposanust VICTORIA, npumenenue crumyastopa pI'L] sepunuryara y naynenros ¢ CH, gpakuueit soibpoca
<45% 1 HeAQBHUM BITU30AOM AEKOMIIGHCALIMM B AHAMHE3e TIPUBOAMAO K CHIDKEHHIO PHCKA MOBTOPHOM FOCITUTAAM3ALIUY U CMEPTH
OT CEPAEYHO-COCYAMCTBIX 3a60ABAHHI, A TAKKE XaPAKTEPH30BAAOCH GAATONPUATHBIM NpoduAeM Ge3onacHocTn npu AobasAeHnn

K CTAHAQPTHOM Teparuu,

Karovesvie caosa

AEKOMITEHCALMS, XPOHMUCCKANA CEPACHHASN HEAOCTATOUHOCTD, MAaTOreHes, paCTBOPUMAasl ryaHMAaTLIHKAA-

3a, BEPULIMIYaT, UHKAMYECKHH IyaHosuHMOHOochar

AAR yumuposanus

Belenkoy 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: Beaenxos 0.H., Koxesunkosa M.B. Pactsopumas ryaHMAaTiMKAasa;
BOCCTAHOBA€HHME aKTUBHOCTH CHIHAABHOrO myTH NO-pl'LI-yI'M®: noBas BOIMOKHOCTL B TEpannu
cepaeuHoit HepoctatounocTH, Kapanoaorns. 2023;63(5):68-76].

Aamop 0as nepenucku

Breaenune

HecMoTps Ha pasAMUHYIO ITHOAOTHIO CEPAEUHO-COCYAH-
croix 3a6oaesannit (CC3), 3akOHOMEPHBIM MTOTOM MX MPO-
rPECCHPOBAHMA CTAHOBHTCS CHHAPOM CEPAEMHONM HEAOCTa-
rounoctn (CH). Cunapom CH xapaxrepusyercs muoxe-
CTBEHHOM KOMOPOMAHOCTBIO, YaCTBIM PA3BHTHEM IH30AOB
ACKOMITEHCALIMM M BBICOKOM AeraasHoctbio (A0 50% B Teye-
uue S aet nocae nocranosku Anarsosa CH) [1]. Coraacho
AanubiM Poccuiickoro nesasucumoro perucrpa OPAKYA-
P®, yacTora MOBTOPHBIX FOCIMTAAMBALMIA 110 NPUUMHE Ae-
komnencaiun CH B reuenne 1-ro mecsaua cocrasaser 31%,
B TEYEHHE CACAYIOLIErO IOAQ MIOCAE FOCIHTAAM3ALMH BbIpac-
Taer A0 63,4% [2]. Aas crwkenns PHCKA rOCITMTAAMBALINI
u cepaeuno-cocyauctoit cmeprn (CCC) neobxopmma mo-
CTOSIHHAA KOMOMHUPOBAHHAS TEPANNS, HAIIPABACHHAS Ha pe-
FYASLMIO PA3AMYHBIX NMATOreHeTHYECKMX 3BEHBEB PA3BHTHS
CC3. OAHMM M3 TAKHUX 3BEHbEB SBASIOTCH AMCQYHKI[MS OH-
AOTEAMS M OKMCAMTEABHBIN CTPECC, B Pe3yALTaTe KOTOPbIX
YMEHbIIAETCS AKTHBHOCTh CMTHAABHOTO MYTH OKCHA a30Ta
(NO) - pacrBopumas ryanuaariuxaasa (pI'l]) - uukanye-
ckuit ryanosuamonopocdar (nIM®).
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Curnaapupiit myrs NO-pI'll-ul'M®

Curnaapupit myrs NO-pI'Ll-uI'M® wurpaer saxuyio
poAb B 0becnieuennu GyHKUMOHUPOBaHMs KAeTOK. Hayunbie
MCCAGAOBANMA M Pa3spaboTKH MO BOCCTAHOBAGHHIO AKTHBHO-
CTH CHMI'HAABHOI'O ITyTH BEAYTCs € cepeantnt 90-x roA0B npo-
maoro sexa, B 2013 r. mepsbiit crienmuduueckuit CruMyAsTop
pl'Ll puounryar 6biA 3aperncTpUpOBAH AAS AeueHUsT 6OAb-
HBIX ACTOYHOM apTepuaAboit runeprensueit (AAL') u xpo-
HHYECKOH TPOM60IMOOAMUECKO ACrOYHOI runepreHaned
(XTIAT), uro orpasxeno s Esponeiickux [3] u Poccmitckmx
KAMHHYECKHX peKOMeHAALmsix [4].

[lospnee GbiAM MAEHTHOHIMPOBAHBI HOBBIC MOAEKYAbI
C PasAMYHBIMH QHIUKO-XUMHYECKUMM M GapMAKOKHHETHYEC-
KHUMU nipoduAsaMH, criumyaupylomme pI'Ll, - sepuumryar
(cpeAcTBO Tepartiy CepACUHON HEAOCTATOYHOCTH CO CHUKEH-
Hof gppaxuueit Buibpoca — CHu®B) u npaannmryar (s nacro-
sujee BpeMs AGKapCTBEHHOE CPEACTBO HE 3aPerHcTPHPOBAHO,
MPOBOASITCS KAMHMYECKHE MCCACAOBAHMS B 0OAACTH TEpanmu
CEPAEYHO-COCYAMCTBIX 3aboAeBanmit, Anabernyeckoit Hedppo-
narun). CoraacHo 0630py Hay4HOM AMTEPATYpPhl, TPOBOAAT-
CA AOKAMHHYECKHME M KAMHUYECKUE MCCACAOBAHHMSA HECKOAb-
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KX cTHMyAsTOpoB pI'l] He TOABKO NpH CePAEYHO-COCYAM-
CTOM M CEPACHHO-ACTOMHOM MATOAOIHMH, HO H NIPH NOPaXKEeHHH
NoYeK, NeYeHH, FOAOBHOTO Mo3ra. KAnnnueckue Aauubie He-
MHOTOUHCAEHHBI, HO Pe3YABTATH AOKAHHHYECKHX MCCACAOBA-
HHMI YKa3bIBAIOT HA NOTEHIJHAABHYIO TEPaNeBTHYECKYIO0 POADL
3TOTO MeXaHH3Ma NPH pasanyHbix 3a6oaesanusx [S].

Cursaasuniit myts NO-pI'll-u’'M® peryanpyer 6no-
IHEPTeTHKY KAETOK M NpeACTaBAseT cob0il OAMH M3 KAIO-
YeBHIX MEXAaHM3MOB MOAACPXKAHMA TOMEOCTa3a TKawed
H opraHos. MCTOYHMKAMHM JHEPruM B KapPAMOMMOLMTAX
CAYXAT BRICOKOOHepreriyeckue Gocdarsl — AACHOIHHTPH-
dpocpar (AT®), ryanosunrpudocar (I'T®), sanacst xo-
TOPHIX B HOPME MHHMMAABHBI M MOCTOAHHO AOAXHBI BOC-
TNIOAHATHCHA AAS HOPMAABHOTO GYHKIHOHHPOBAHMA CEPALA.
B cBoio ouepeas AT® cayuT HCTOUYHMKOM M 3HEpreTHyec-
kMM CybCTpaToM AAS CHHTE3a HYKACOTHAOB — RACHO3IHH-
monopocpara (AM®) u ryamosmmmonodocdara (TMP)
[6]. 3 TM® npu yvacTum ryaHMaaTimukaass obpasyercs
ulM® - axrusarop nporennxunasst G (TIKG). Dror pep-
MeHT pocdopuaHpyeT GeAKH, YIACTBYIOIIHE B PEryASLIMH
rOMEOCTa3a KAABLHSA, AATE3HH ACAKOLIMTOB, COKPATUMOCTH
FAQAKOR MYCKYAATYPBl M 3AACTHYHOCTH MHOKapAa [6]. B yc-
AOBHSAX HEHPOTOPMOHAABHBIX HADYINEHHH, MPH PasBUTHH
AHCOYHKIIHH IHAOTEAMS ¥ OKHMCAMTEABHOTO CTpecca, Ha ¢o-
He HM3KOYPOBHEBOTO BOCMAACHMS HAPYIIAETCH PEryAfifus
aHeproobmeHa kaeTok. B 3THX ycAoBMAX aHaspobHbI ran-
KOAM3 CTRHOBHTCS AOMHHMPYIOUIHM HCTOYHHKOM ITPOM3BOA-
CTBa IHEPrHM, B TO BPEMS KaK MUTOXOHAPHAABHOE OKHCAe-
HHE KHPHBIX KHCAOT CHIKAETCH, HAPYWAIOTCR MeTaboansm
# QYHKIIMHM KACTOK. DTH NPOLECCH TAKKE CBA3AHBI C HHIHOH-
posanuem curHaabHOro 1yt NO-pI'L-ul'M®.

Pucynok 1. Oyuxumn pacrsopumont ILL i memSpannon I'LL

Harpuitypeririecknii nenrup

['yannaarunkaasa

[yanmaarumuxaass (FL]) npeacrasasior coboit penen-
TOpHBIE (EPMEHTH, KOTOPbE B AKTHBHPOBAHHOM COCTOS-
HHH TPOM3BOAST M3 ryaHosunTpudocdara BTOPHUHLIR Mec-
cenaxep 3,5-ulM®. OcroBunie 6Hoaornyeckne sddexrni
ul'M® onocpeayorcs nIM®-3aBrcuMbIMH TPOTEHHKHHA-
3aMM, HOHHBIMM Kanaaamu 1 dpocdoanactepasoit [7]. Cyme-
cteyer aBa Thna I'Ll, ysacrsyromux s npespamenun ['TO
B ul'M®: membpanocssasannan ryasmaaTiuxaasa (MI'1D),
AKTHBUpYeMas HATPHUAYPETHYECKHMM TENTHAAMH THMa A,
B, C, u Buyrpuxaerounas, pI'l] (puc. 1). Ee axrusaropamu
CAYXKAT OKCHA a30Ta M MOHOOKCHA yraepoaa [8]. Hecmorps
Ha HaAM4HE OONEro BTOPHYHOIO MeCCeHAXKEPa, aKTHBALMS
pasanuibx uI'M®-3asucumbix myTedt He 0643aTeAbHO MpH-
BEACT K OAMHAKOBbIM 3ddexram. PenenTopnl MOryT OTAM-
YaThCA KaK MO AKTUBHOCTH B PA3AMYHBIX OPraHax M KACTKAX,
TAK M M0 BHYTPHKAETOUHOMY pacnpeAeaennio. B uccaeposa-
HHSX in Vitro nokasaxo, uro crumyasumua MI'L] mo cpasue-
HHIO cO crumyasumedt pI'L] npHBOAMT K yBeAMueHMIO pas-
anunbix myaos ul'M® (puc. 1, aaantuposaso no [9]). Cy-
HIECTBYIOT AOKA3ATeABCTBA TOrO, HTO KAeTOYHbE 3¢ ¢exTsi
CTUMYASILIHH PasAMYHBIX M3OPEPMEHTOB I'yaHHAATIMKAA-
3bl OTAMHAIOTCS APYT OT Apyra. Takum o6pazoM, AAs BoccTa-
HosAenns cuuresa ul M meobxopuma axrusauua kax pI'll,
rak U MILL. ABOiiHOE BO3AEHCTBHE Ha OAMH MEXaHH3M
AASL AOCTHXKEHHS 3O PeKTa He ABASETCH HeM-TO 0COBeHHbIM
AAS AQHHOT'O CHI'HRABHOTO ITYTH, TY JKe CAMYIO CHTYAIIHIO Mbl
nabaroaaeM npH TpHMeHeHHH GAOKATOPOB PEeHMH-AHIHO-
rensunosoit cucremsl (PAC) — KOrAa AAfl AOCTHIKEHHA pe-
3syAsTaTa GAOKHpPYETCA HE TOABKO CHHTE3 aAbAOCTepOHa (MH-
ruOHTOPBl AHrHOTEH3HHNpespaimaoero gepmenra, 6ao-

H"v"“"w%“ G

B T L

------------

KACTKH

Buexaerovusoe
NPOCTPAHCTHO

R " S
"
-

IHOPHAMPOBaHIC

€H BHYT]

I

BuyTpuraerouHoe
NPOCTPAHCTBO

I'T® - ryanosmaTpudocdar; TME - ryanosunsmonodocdar; ulMO - wakanaeckuit ryanosunmonodocdar; kI'Ll - membpannas (xopmycxy-
ASPHAR) FyaHHAATIHKAASS; pTL] - pacrsopimas ryanuaaTiunxaasa; PAD - pocpoanscrepasa; [KG - mporennxunaza G; NO - oxena azora,
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Taﬁfmua 1. DTHomnaroreHes CepAE‘IHOﬁ HEAOCTATOYHOCTH M MOTEHIIHAABHbIE METOADbI ACUCHUS

MexaHH3MBbI, IToTeHnuaAbHOE AEKaPCTBEHHOE CPEACTBO
TepaneBTHYecKas MHIIEHD
ygacrsyromue 8 CH (npenapatsr)
MEru6uropsl peHHH—-aHIMOTeH3HH—
Pennn-aHrnoTeH3HH— g
ARk AT AxTusanus (runepakTHBaLus) AABAOCTEPOHOBOM CHCTEMBbI:
P nHruburopsr AII®, BPA, aMKP
CumMnaruyeckast HEpBHAs CHCTEMa Axrtuanus (runepakTusanus) Bera-appenobaoxaropsr
” VIBru6uTOpH! HENPHAM3HHA:
Harpuityperiueckue nentuasi Topmorkenne 2
aKTHBalHsl HATPUITYPEeTHYECKOTO MENTHAR
L = MHru6HTOPBI HATPHIA-TAIOKO3HOTO
Harpuit-rAIoko3Hs1# KOTpaHCIOpTEp 2-ro THIIA AxTHBaIHA PRUBRTP

KOTPAHCMOpTepa 2-ro THIa

PacTBOpHMas ryaHMAATIIMKAA3A

TopmoxeHue (HU3Kas aKTHBHOCTD )

CTuMyAAIIMS PaCTBOPHMO# I'yaHHAATI[HKAA3BI:
BEpHIHIyaT

ATT® — aurunorensunnpespamaomui pepment; BPA — 6A0KaTOp peLienTopoB aHIMOTEH3MHA;

aMKP - aHTaroHuCT MMHEPaAOKOPTHKOMAHOTO PeLienTopa.

KaTop pelenTopoB aHTMOTEH3UHA), HO M HEMOCPEACTBEHHO
CaM MHHEpPaAOKOPTHKOMAHBI perentop (aHTarOHUCT MUHe-
PAAOKOPTUKOMAHOTO perienTopa). MoAeKyASpHbIE HCCACAO-
BaHMs okaspiBaloT, uTo pI'l] sBAsieTcs opuM u3 Hauboaee
BO)XHBIX (EPMEHTOB CEpPAEYHO-COCYAUCTOM CHCTEMBI M MH-
LIIEHBIO AASl BO3SMOXKHOTO $apMaKOAOTHMYECKOrO BMEIIaTeAb-
crBa (Taba.1).

Pacrsopumas T'l] mpeacTaBaeHa ueThIppMs Cy6ODbeAMHH-
naMu — aabda-1, aapda-2, 6era-1 u 6era-2. Itu cybpreAnHu-
11bI II0-Pa3HOMY 9KCIPECCUPYIOTCS B Pa3AMYHBIX TKaHsX [ 10].
OKCrIepHMeHTbl, TPOBEACHHbIE HA MBINIAX, MOKA3bIBAKOT,
4TO CyOBheAuHMIA aabda-1 SABASIETCSI OCHOBHOM B TpOMOOIH-
TaxX M AErKMX, Cy6peAHHHUIa aAbda-2 OTBETCTBEHHA PUMeEp-
HO 3a 6% axruHOCTH pI'T] B cocyaucroit cetn. Cybbeannu-
na 6era-1 mpeacraBasieT cO6OM aKCHAABHBIA AMTAHA TEHTa-
KOOPAMHHMPOBAHHOTO BOCCTaHOBAGHHOTO jkeAesa rema [11].
CaaspiBarue NO c reMoneiv xkeae3oM pI'l] namensier koH-
dopmarmio aTOro $pepMeHTa M Pe3Ko IOBHIIIAET €0 aKTHB-
HocTb. Hapymenue ¢ynkunmit curraaproro mytu NO-pI'l]-
ul'M® cpaszano c-yaaaennem NO, npepoTBpamaomum ax-
tuBanumio pI'Ll. Boaee mospHme HccAeAOBaHMS IOKA3aAH, YTO
He TOABKO AeduuuT NO, HO M OKMCAGHHE MAM OTCYTCTBHE
¢parmenTa rema B cTpykrype pepmenta peaator pI'L] Heuys-
crureasoin k NO [12].

buosornueckue spPpexrsr nI MP

OcnosubiMu 6uororuueckumu ddpdexramu uIMP B koH-
TPOAe PabOTHI CePAEYHO-COCYAMCTOH CHCTeMbl MPHHSTO
CYMTaTh yYacTHe B PETyASLMH COCYAMCTOTO TOHYCa, IpO-
Audepanuu M anonTosa raapkoMbimeyssix kaerok (IMK),
9HAOTEAMOIMTOB M KappuomuouuTtoB. HI'M® Heobxopnm
AASL QYHKIMOHMpPOBaHUS $UOPOOAACTOB, HEPOHOB, TPOM-
6o1MTOB, MMMYHHBIX KAeTOK [ 12]. Takum 06pasom, curHaas-
Hpi# yTh NO-pI'LI-uI'M® ne TOABKO peryaupyer TOHyC
COCYAOB, HO M yJaCTBYeT B peryasituu ¢ubposa, BOCIaAeHus
MAM He#poTpaHcMuccuu. Kak cAeACTBHe, MOAEKYABI, BOCCTa-
HapAuBaomue 1I'M®-cHrHaAM3aIHIO, MOTYT MMEeTh IIHUPO-
KWl TIOTEHIMAA AAS ACYeHNUS Pa3AHYHbIX 3a60AeBanuit [13].
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Poap yI'M® B maTo$u3noAOrun
M3MEHEHHM! COCYAUCTOTrO pycAa

B nacrosmee Bpems mpu3HaHO, YTO HapyleHHe GaAaH-
Ca Ba30OKOHCTPMKIIMM U Ba3OAMAATALIMH, aKTHBALIUS JHAOTE-
AMS M yCHAGHHE NMPOAMQEpALINM BCAEACTBHE AUCOYHKIIMH IH-
AOTEAUS SBASIOTCH OAHMM M3 OCHOBOIIOAAraiOIIMX 3BeHbeB
B IIaTOTeHe3e Pa3BUTHS U MPOrPeCcCHPOBAHUS XPOHHIECKOH
CH [6]. TTpu HapymeHuy SHAOTEAMF3ABUCHMOTO PacuIupe-
HUSI KOPOHApPHBIX COCYAOB YXYAIIAeTcsi mepdysus MHOKap-
Aa KPOBBIO M, KaK CAGACTBHE, HapyIIAIOTCA AHACTOAMYECKAS]
U CUCTOAMYeCKast QyHKIHMHU cepana. Takum o6pasom, peryas-
LSl BA3OMOTOPHOM (YHKIMH MIPaeT BaOXXHYIO POAb B Qop-
MHPOBaHUHM MUKPOLMPKYASTOPHbIX HAPYIIEHM, H3MEHEeHU
CHCTEMHOM FeMOAMHAMMKM M B 3HAYMTEABHOM CTEIEeHH CIIO-
cobCTByeT YBEAWYEHHMIO CHCTEMHOIO COCYAMCTOIO COTpO-
TMBAGHMS M TOCTHArpy3KH, YTO AQeT BO3MOXXHOCTb Pa3BH-
o CH [ 14, 15].

OcHoBHOE MECTO B PeryAsIMM COCYAMCTOTO TOHyCa OT-
BOAMTCSL KOHII@HTPALMH BHYTPHKAETOYHOTrO CBOGOAHO-
ro kaabiusa B TMK. Cymectsyer HecKoAbKO criocob60B KOH-
TPOASl YPOBHSI MOHOB KAaAbLIHS B LJHTO30A€ IIPH YYaCTHH
ulM®: unrubupoBaHHe OMOCPEAOBAHHOTO MHHO3MTOA-
1,4,5-rpudocparom (IP3) BHICBOGONKAEHNSA HOHOB KAABIHS
M3 BHYTPHUKACTOYHBIX AETIO; YAQAHHE M CeKBeCTpAalMs BHY-
TPUKAETOYHOTO KAAbLIMs C IIOMOIIBIO KAABL[HEBOTO HACOCa;
MHIHOMPOBaHME MPUTOKA BHEKAETOYHOTO KAABLIHS Yepes [10-
TEHIMAA3aBHCHMbIE KaAblLiueBbie KaHaAsl [ 16]. Takum o6pa-
3om, u'M® pacmmpsier cOCyAbl B pe3yAbTaTe CHIKEHHS KOH-
LeHTPallMy BHY TPHKAETOYHOTO Kaabims B 'MK.

APpyro# BaKHBIH KOMIIOHEHT BO3AGHCTBMS HAa COCYAH-
cryio crenky currasbHoro mytu nI’MO-TTIKG 8 I'MK 3a-
KAIOYaeTCs B aHTHIIPOAMPEPATHBHOM ACHCTBUN. AKTHBALIHS
u'MO-TTKG conpoBoXAaeTcss MHIMOHMpPOBAaHHEM MHTO-
reH-aKTMBUPYEMbIX NPOTEMHKHHA3 M YCHAGHHeM IKcIpec-
CHMM MMOKApPAMHA, YTO NPUBOAMT K CHIDKEHHIO CBSI3BIBAHUS
E-26-mopo6uoro 6eaxa 1-ro THna ¢ CHIBOPOTOYHBIM PaKTO-
POM OTBETa M YCHACHHUIO KCIIPECCHH IeHOB, Y4aCTBYIOUIUX
B KA€TOYHO# npoandeparyu [ 17, 18].
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Pucynok 2. Poas ul M® 8 natro$pu3noa0rinl XpOHHIECKON CEPACTHON HEAOCTATONHOCTH

‘ I'uneprpodus

‘ IMocmarpysxa

Kapauomuonur t ' Coxparisocts

‘ Pubpos

‘ Pesmoaeanposanne

dubpobaacr

ulM® - unraszeckmit ryasossumMonodocdar.

HQKOHCR, IKCTIEPHMEHTAABHBIE HMCCACAOBAHHS AEMOH-

CTpHpyIOT ywactie cursaabHoro myty NO-pI'Ll-uIl'M®
B NIOAQBACHHH HH3KOYPOBHEBOro Bocrnasenus [ 19].

Poab ul’'M® B natodusnororun
PeMOACAHPOBAHHUS CEpALla

Cnocobrocrs ul'M® npeaorspamars peMOAEAHpPOBa-
HHE MHOKApPAA OTPEACASETCS KakK reMOAMHAMMYECKMMH 3¢-
dexraMm ~ CHWKEHHEM IPEA- M TNOCTHATPY3KH Ha Cepa-
Ile B Pe3YABTATE BA30OAHAATALHH, TAK M NPAMBIM BOBACHEHH-
em [TKG B ymenbutenne runeprpoduu U ONocpesoBaHHe
anonTo3a. PacTAKMMOCTD MMOKApAa M NacCHBHas XecT-
KOCTh OTPEAGASIOTCH COEAMHHTEAbHBIM (HAAMEHTOM cap-
KOMEpa, OCHOBY KOTOPOTO MPEACTABASET THTHH. AHacTo-
AMMECKHIA TOHYC, CKOPOCTh PaccAabAeHHs ¥ PacTAKHMOCTD
Aesoro xeayaouka (AYK) MoryT Takxe MAMEHATHCS NpPH aK-
upauun ITKG. ulM®-akrusnposannan [1KG cumwkaer
KECTKOCTh MHOKapA2 nocpeacTsoM GocopuanpoBaHus
OCTaTKa CepHUHa B KapAHOCTICUHPHIHOA H3OPOpME THTHHA
N2-BUS ¢ yayqmennem AMACTOAMYECKOR PYHKUMHM CepAlQ
[20]. Apyrim noTeHUMAABHBIM MEXaHM3MOM Pa3BHTHS I'H-
neprpodun 1 ubposa sBasercs akrupayus MHopubpobaa-
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Bocnaseune
‘ TMpoandepanmnn

Basopeaaxcaumns

' TMpoandepauus

' TTpounuaemocrs

IHAOTEAHOLMT ' Altonios

CTOB NMpPH YYACTHN CEMEHCTBA HECEACKTHBHBIX KaTHOHHBIX
KaHAAOB NEPexXoAHOTo perenroproro norexipasa (TRPC).
ITKG-3asncumoe pocdopuanposanne kanasa TRPCO cuu-
JKAET ero MPOBOAMMOCTD, YTO MPENATCTRYeT rHNEPTPOPHH
Muokapaa. Taxum o6pasom, snauumas poas ul'MQP s pusuo-
AOTHHM H MaTOQM3HOAOTMH CEPALA MOKA3bIBACT HeoOX0AH-
MOCTh (PapMAKOAOIHYECKOrO BAHAHMA HA BOCCTAHOBASHHE
AKTHBHOCTH CHIHAABHOTO Iy TH, cBasannoro ¢ pI'Ll, u cunre-
3a ul'M® npu aevennn CC3 (puc.2).

Crumyasropm pI'll

C yuerom poan pI'Ll B peryasunn paboTh cepaeyHO-CO-
CYAHCTOM cHCTeMBl ObiA paspaboTan HOBBIt KAQCC Aexap-
CTBEHHBIX CPEACTB — cTHMyAsTOpHl pI'LL. AeficTere cTHMY-
aaTopos pI'Ll HanpaBAeHO KK HA NPAMYIO CTHMYASLIHIO Ha-
THBHON QOpMBI PEPMEHTa, YTO MPHBOAMT K YBEAHYCHHIO
npoaykuus uI'M®, Tak u Ha cencubuansaumo pI'll k NO,
4TO No3BoAseT noaAepknBath pI'L] B akTusno# popme [21,
22]. Crumyasropnt pI'Ll u akrusarops pI'll ceasmsaror-
€S HEMOCPEACTBEHHO C BOccTaHoBAenHoO¥ (coaepikameii
rem) u oxucaennoft (csoboanoit or rema) popmon prll,
YTO MPHBOAMT K yBeAmyeHnio obpazopanus ulM®. Aei-
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crere crumyaaTopos pI'll Ha depmenT, coaepxamuit rem,
se 3asucHT oT NO, HO ycuamsaercs B mpucytcTBuu NO,
TOrAa Kak axkTuBatopsl pI'l] B3ammoaeficTByIOT ¢ Gearemo-
Boit popmoii pI'L] [23-25].

Puoyuzyam

3To mepesiit crimMyAsTop pI'l], KOTOpHI ycremHo nepe-
€A OT 3KCIEPHMEHTOB Ha JXKHBOTHBIX K KOHTPOAHPYEMBIM
KAHHHYECKHM HCCACAOBaHHAM Ha MaljHeHTaX H BOMEA B KAM-
HHYeCKHe pexomeHAarmu o Aevennio AAL ITepsoravassHo
COCYAOpaCIIMpAIOIMas aKTHBHOCTh pHOuUHMryara Oblaa mpo-
ASMOHCTPHPOBaHAa Ha 3KCIIEPHMEHTAABHBIX MOAEASX. Briao
YCTaHOBAGHO, YTO €XEeAHEBHOE BBEACHHE PHOIMIYaTa B Xe-
AYAOK KPBICaM C BbI3BaHHOH MOHOKPOTRAMHOM MOAeAbi0 AAT
U MbilllaM C 3KCriepHMeHTaAbHOM AAT, BHI3BAaHHOM THMITOKCH-
€il, CHIOKaAO BBIPRXEHHOCTh ACTOYHOH IMIEePTeH3HH, FHIep-
Tpoduio npasoro xeayaouka (IDK) u pemoseanposanue ae-
FOYHBIX COCYAOB €3 CyIeCTBEeHHOrO BAHAHHS Ha CHCTEMHOE
aprepnaabHoe aaBaenume (AA) [26].

Kannmueckans sddextusHocTs puoumryara npu AAT
6blAa TIPOAEMOHCTPHPOBaHA B ABYX PaHAOMM3MPOBAHHBIX
KoHTpoanpyembix uccaeposanusx PATENT (Pulmonary
Arterial Hypertensions GC-Stimulator Trial) u CHEST
(Chronic Thromboembolic Pulmonary Hypertension
Soluble Guanylate Cyclase-Stimulator Trial) [27, 28]. B Poc-
cuiickoit Deaepaluy PHOLIMIYaT 32PeTrHCTPHPOBAH AAS Te-
pamau XTIAT (rpynna 4 no xaaccuduranuu BO3) u AAT
(rpyrma 1 no kaaccuduxauu BO3) [29].

ITosoxuTeAbHBIE TEMOAMHAMHYECKHE M KAMHHYECKHE
addexTn puonmryara B uccaepopanmax 1l ¢ass y naumen-
T0B ¢ AAT' Ha oHE CHCTOAMYECKOH MAM AMACTOAMYECKOH
auchynkiuun AOK u IDK [30-33] nmocayxwmam mosoaom
AASL AQABHEWMINEro MOMCKA TepaneBTHYeCKHX MOAEKYA, Ha-
MpaBAeHHbIX Ha cTuMyAsinio pI'L] ¢ Boaee ycTOMIMBBIM KAK-
HHEYecKHM 3 PexToM H GOAee AAHTEABHBIM EPHOAOM TIOAY-
BbIBEACHHS, 4eM Y PHOLIMIYaTa.

AasbHedine MCCAGAOBAHHS NPHBEAH K paspaboTke Be-
PHIMIYaTa — AGKapCTBEHHOTO CPEACTBA AAS MPHEMa BHYTPb
¢ 6boaee GaaronpuATHOH PAPMAKOKHHETHKOM H HeGOABLIAM
PHCKOM AEKapCTBEHHBIX B3aUMOAEHCTBHIL.

Bepuyuzyam

O6aasaer Bricokoit buopocTynrocThIO (abcoaloTHas
6HOAOCTYIHOCTD NPH NpHEME BO BPeMs €ABl COCTABAS-
er 93%) [21, 34] u ne unrubupyer M3OPepMEHTH LH-
toxpoMa P450 B meyenu. ITocae AOKAMHMYECKHX HCCAE-
AOBaHHMH (apMAKOKHHETHKHM BepuuMryar Onia Beifpan
B Ka4eCTBe MOTEHLHAAbHOH TEPaNeBTHYECKOH CTPaTerut
aas aevenns CH [35].

HccaepoBanmem II ¢aser AAs OueHKHM mNepeHOCHMO-
cTH H BhIOOpa ONTHMAABHOM AO3BI BEPHLIMIyaTa y MaliHeH-
to8 ¢ CHr®B, nepenecmux 3mMH30A AeKOMIIEHCAIHH, CTAAO
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SOCRATES-REDUCED. B uccaeaoBasne 6biar BKAIOYSHS]
456 nauuenTos ¢ ppakiueii BI6poca aesoro xeayaouxa (OB
AXK) <45% u HeaasHMM 3rH30A0M Aexommencanun CH. ITa-
HMeHTH! ObIAM PaHAOMH3MPOBAHBI B 5 IPYIIN C IPHEMOM Be-
pHIHryara 1 pas B AeHb B [[eA€BOM MaKCHMaABHOM p03e 1,25,
2,5 u S mr (TuTpoBanue ot 2,5 A0 S mr) uan 10 Mr (TuTpO-
Banme OT 2,5 A0 5 M, 3atem A0 10 Mr), manueHTH KOHTPOAb-
HO¥ IPYNIbI MoAy4aau naaue6o. [Tepsuunoit xoHeyHON TOY-
KOM MCCAGAOBaHMS CTaAa PasHMIA YpOBHA N-KOHI[EBOTO
parmenTa NpeAmecTBeHHMKAa MO3FOBOTO HATPHAYPETH-
veckoro nentuaa (NT-proBNP), npeo6pasosansioro s log,
AO Havaaa TepanmuH M mocae 12-HeaeabHoro Aewenus. Cra-
THCTHYECKH 3HAYHMMBIX Pa3sAHYMA [0 NEPBHYHOH KOHeu-
HOH TOYKE MEXAY MallHeHTaMH 00beAHHEeHHOH IPynnsl, Mo-
Ay4aBIIMX BePHIMIyar B A03ax 2,5/5/10 Mr no cpasreHu:o
¢ naanebo, He AOCTHrHyTO. B rpynme naimeHTOB, MOAyYaB-
IIHX BePHIMTY2T, OTMEYeHO CHIKeHHe ypoBHs NT-proBNP
¢ 2890 a0 1932 nir/ma wepes 12 mec, uTo B Aorapudmmde-
CKOM TpeoOpa3oBaHHH COCTaBHAO 7,969 u 7,567 coorsert-
creenno (pasuuma -0,402). B rpynme maaue6o ycramosae-
HO cHwkeHHe yposHs NT-proBNP ¢ 3955 a0 2988 nr/ma
(aorapudmmraeckn npeobpazosannbie 3magenns 8,283 u
8,002 coorsercTBenHo; pasauua — 0,280). B To ke Bpems
CpaBHEHHME MEXAy IpYINoOH, MOAYYaBIIeH BepHIMIyaT B Iie-
AeBoit A03e 10 mr, u rpynmoi maane6o AOCTHIAO CTaTHCTH-
geckoi 3HaunmocTH (p=0,048). Tepanus Bepuuuryarom
B 3TOM XK€ AO3€ MPHBOAMAR K CaMOMY 3HAYHMOMY IIOBHIIIe-
o OB (p=0,02). Bepruuryar B aoze 10 Mr crarrcTHde-
CKH 3HaYMMO GOABIIIe CHIDKAA COAEP)KAHHME LUPKYAHpYIONie-
ro NT-proBNP (no cpasrermio ¢ maane6o Ha 12-i Heaeae;
p=0,048). HccaepoBanue BBISBHAO OAArONPHATHEIA TIPO-
duab 6esonacHocTy Bepuuuryara [36].

B MeXAyHapOAHOM PpAHAOMHM3HDOBAHHOM ABOHHOM
caenom mccaeposanun 11 ¢asst VICTORIA (Vericiguat
Global Study in Subjects with Heart Failure with Reduced
Ejection Fraction) 6biaa mpoBeaena onenxa addexrusso-
cTH ¥ 6e30MacHOCTH BepHIMIyaTa NMpH A0OaBAGHHH K CTaH-
AapTHO# Tepanuu mamuenTtaM ¢ CHu®B u HeaaBEMM 3mm-
30A0M AexomredHcauuu CH [37]. B mccaepoBanme Ol
An Bratouenst S050 naumentos ¢ XCH ($yuxumonabmsrii
xkaacc 11, III uan IV no Hswo-Hopkexoit accoumanmu cepa-
ua) u3 616 nenTpos. Kpurepny BKAIOYEHHS B MCCAEAOBa-
uue: Haamuyne CH ¢ @B AK menee 45% B Tewenne 12 mec
AO PaHAOMHM3AIIMHM, HaAMYME SMH30A2 AeKoMmeHcaun (ae-
KOMITEHCAIlHsl ONpPEAEAAACh KAK TOCMHTAAM3ANHA B Teye-
HHe 3 MeC A0 paHAOMM3ALMH, NOCOMTaAM3aLus 32 3—6 Mmec
AO PaHAOMH3AIIHH HMAM BHYTPHBEHHAs AMyPeTHUeCKas Tepa-
mms €3 rOCIHTAAM3ALHH B TeYeHHE IPEABIAYIHX 3 Mec), pac-
YeTHas CKOPOCTh KayboukoBoit puasrpanuu (CKD) ne menee
15 ma/MuE/1,73 M%. AAS NALMEHTOB C CHHYCOBBIM PHTMOM
KDHTepHeM BKAIOYEeHHsA DbIA ypOBeHb MO3rOBOIO HATpHIype-
THyeckoro nentuaa (BNP) B maasme me menee 300 nr/ma

1SSN 0022-9040. Kapanosoras. 2023;63(5). DOI: 1018087/ cardio.2023.5.n2422



nu3sonbl AgeKoMneHcaumm
cepae4vyHou
HeaoOCTAaTOUHOCTU —

noyeMy 37O BaXXHO?

ExerogHo y ~30% naumeHToB C CUMMNTOMaTU4eCKOM
XCH pa3BuBaloTCcs anNuU3oabl AeKOMMNeHcauuu'

_ Kaxabii BTOPOM UM TPETUM NMALIMEHT C 3MN3040M
oexkomneHcaunm XCH Hy)KOaeTtcs B MTOBTOPHOM
CTaLlMOHapPHOM Jie4YeHUM B TeyeHue 30 gHen
rnocrie rocrnunTanmsaunms

~_ [ons NOBTOPHbBIX rocnuUTanmsaumii no nosoay CH
3a ABa roga HabnwaeHua gocturaeTt 78,0%
B peasibHOU NpakTuke*

_ HecMoTpsa Ha AOCTYIMHOCTb COBPEMEHHbIX METOL 0B
neyvyeHud, y NauMeHTOoB rnocne anm3ona
AekomneHcauum CH coxpaHgeTcs BbICOKUM PUCK
CMEPTMU: OH COCTaBISET OKOMo 25% B TeyeHue 1 rogas
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uan yposerb NT-proBNP ne menee 1000 nr/ma. Aag na-
uueHToB ¢ Qubpuarsimedt npeacepamnit — yposerr BNP
ne Menee 500 nr/ma uan yposens NT-proBNP e menee
1600 nir/ma. Bce maumentsl MOAYYaAM MEAHKAMEHTO3HYIO
TEPAIMIO B COOTBETCTBUU C PEKOMEHAALMAMMU 110 ACYEHHIO
XCH. Tepanus BepuiuuryaToM B CTaljHOHape MOraa 6biTh Ha-
Yara rocAe crabMAM3aIMH COCTOSHMA MaruenTa (KpuTeprem
crabuanaanun cocrosuus B uccaeposannu VICTORIA 6ia
YPOBEHb CHCTOAHYECKOTO apTepHaAbHOro Aasaenns — CAA
2100 MM pr. 1., OTCYTCTBUE BHYTPUBEHHON TePanuu B Teye-
nue 224 u). ITepBUYHOA KOHEYHON TOUKOM SBUAACH KOMOU-
Hais Takux coOurTmi, kak cmepTh 1o npudnHe CC3 nam ro-
crvraansanus no npuunne CH. ITocae panpomusanum ma-
LMEHTHI OCHOBHOM I'PYIIIBI MOAYHAAH | Pa3 B ACHDb TEPArHio
BEPULMIYATOM B AO3e 2,5 MI' C TOCAGAYIONIMM YBEAHYEHHEM
A0 S Mr 1 1jeaeBoit A030# 10 Mr 1 pas B aerb (A03y yBeanun-
BAAM MPUMEPHO Yepes KakAbIe 2 Hep).

ITo peayAbraram MCCACAOBAHMS, BEPULUIYaT B LiEACBOl
Aose 10 Mr 1 pa3 B cyTkn npu AOGABAEHMH K AOCTYTIHBIM ITpe-
naparaM, MCMOAb3YeMbIM B HACTOSILEE BPeMs AAS ACYEHMS
CH, craTHcTHYecKy 3HAYHMO CHHXKAA PHCK KOMEMHMPOBaH-
HOM NepBUYHON KOHEYHOM TOUYKM MO CPaBHEHHIO C naanebo.
Meauana nepuopa Habatoaenust cocrasuaa 10,8 mec. Ilep-
BMYHAS KOHEYHAs TOYKA 3aperncrpuposana y 897 (35,5%)
NALMEHTOB [IPH ACHEHHH BEPULIMIYATOM MO CPABHEHMIO € KO-
HeuHOM TouKoit y 972 (38,5%) manuenTOoR, MOAYYABIIMX 11AA-
1e60, OTHOCHTEABHO® CHIKEHHE YacTOThI COBBITHI KOMOH-
HUPOBAHHOM NMEPBHYHON KOHeuHOo Touku Ha 10% npuseso
K aBCOAIOTHOMY CHIKEHMIO pUCKa B pasMepe 4,2 cobbrrus
Ha 100 mauueHTO-AET CPEAU NALMEHTOB, HOAYYABLIMX Bepu-
LMIyar, 10 CPaBHEHHIO C PUCKOM MpH npuemMe naaie6o, Pas-
HHLA B [OAb3Yy BEPHUMIYaTa MOSBMAACH NMPUMEPHO vepes
3 Mec AeyeHMs M COXPAHAAACH HA TIPOTAKEHHH BCEro HCCAe-
AOBaHHS,

OCHOBHBIMM HEXCAATCADHBIMU ABACHUAMM OBIAM CHM-
NTOMaTHYECKAA apTepHaAbHAs THITOTEH3US M CHHKOTMAAb-
HBIE COCTOSHMS, HACTOTA PA3BUTHSL KOTOPBIX OblAa conocTa-
BUMA B MCCAEAYeMBbIX rpynmax. [Tpu AeueHnu BepHIMTyaTOM
CHMIITOMATHYECKASl APTEPMAABHAA TMIOTEH3HsA Pa3BHBa-
Aach y 9,1% mauuenros, obmopoxu - y 4,0%, npu npueme
naane6o AA cumwkasock y 7,9% mayuenton (p=0,12), 06-
Mopoku -y 3,5% (p=0,30). Aast yrousenus npoduas 6ea-
OTMACHOCTH BEPULIMIYaTa GBIA NPOBEACH AOTIOAHUTEAbHBIH
anaAu3. B pesyabrare HH B OAHO#M M3 IIOATPYNIN He GBIAO BbI-
SBACHO YPE3IMEPHOro CHWwXeHus AA npu Tepanuu Bepu-
IUTYaTOM MO CPAaBHEHMIO ¢ MpueMoM naanebo. B atu rnoa-
TPYNIBl BOWAM TAIMEHTHI TMOXHMAOrO BO3PAcTa, MalMeH-
Thl ¢ Goace Huakum ucxopubiM CAA, a TaKxke MalMeHTh,
MOAYHAIONIHE OAHOBPEMEHHYIO TEPANMIO CaKybMTPHAOM
B KOMOMHALMK C BaAcapTaHOM. BaKHO OTMETHTS, YTO, He-
CMOTPs Ha M3Ha4aAbHO Heboabmoe cumkenne CAA (1,5~
2 MM PT. CT.) BO BCEX MOArPYNMAX, MPOAOAKEHHE ACYEHMSA
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BEPHIIMIYATOM COMPOBOXAAAOCH BOCCTAHOBACHHEM H CTa-
6uansanueit CAA [38]. Onenxa adpdexrusnocTn sepuum-
ryaTa B 3aBUCMMOCTH OT YPOBHS HCXOAHOTO AA 1okasaaa,
YTO MCXOAHBIE YPOBHM A/ He BAMSAM Ha po¢uAb apdek-
TUBHOCTH Bepuiuryara Aaxe npu ucxopnom CAA menee
110 MM pr. cT.

Baxkno ormeruTs, uro BepHuMryar GbIA OAMHAKOBO 3¢-
¢exrusen y naumenros ¢ CH BHe saBucuMocTy oT yposms
CK®. Ha ¢one Tepanuu BepHIIMIyaTOM He OTMEHEHO yBe-
AMYEHMSI YPOBHSI KPEaTuHMHA M yXyAleHus QyHKUMM 1O-
yex [39]. Pesyavrarst uccaeposanus VICTORIA cpupe-
TEABCTBYIOT O TIOABAGHHH HOBOI BO3MOXHOCTH TEpPAaI{y
y naguenros ¢ CHu®B, nepeneciux HepaBHO 3rM30A Ae-
KOMITEHCALMHK. AeYeHHE BEPUIIUIYATOM MO3BOASIET CHUXKATD
puck rocrmrasusaun no npuunne CH n CCC, Bepuuuryar
NPOAEMOHCTPUPOBAA BAaronpusTHbIi npoduAb dddexTis-
HOCTH M 6E30MACHOCTH B AOCTATOYHO YA3BUMOI IOIYASLIUK
6oabupix ¢ CH, ¢ BBICOKO# NMPUBEPKEHHOCTHIO K TEPATTHK
(90% naumeHTOB IMOAY4aAM BEPHIIUIYAT B LIEACBOIT Teparies-
THueckoit Aose 10 Mr uepes 1 ro Tepanun).

3akArouenne

Baxknasi poAb B pasBUTHH M MPOrpeCCHPOBAHMM CepALY-
HOM HEAOCTATOMHOCTH OTBOAMTCSI OKMCAMTEABHOMY CTpec-
Cy M AMCHYHKLHMU 3HAOTEAMS HA (OHE HHIKOYPOBHEBOrO
BOCHAACHHMS, DTH HAPYLIEHUs CMTOCOBCTRYIOT MOBBIEHHO-
My 06pa3oBaHMIo AKTUBHBIX GPOPM KHCAOPOAA M CHIKEHMIO
6uopocTynnocTu oxkcnaa azora NO ¢ ocaabaernem $ymk-
UMA CUIHAABHOIO IYTH OKCHMA a30Ta-PacTBOPUMAs T'yaHH-
AQTLMKAA3a~LIMKAMYECKHI  ryanosnuMonodocdar. B po-
KAMHHYECKMX HCCACAOBAHMAX YCTAHOBAGHO aKTHBUMpYIOIiee
BAMSIHME CTHMYAATOPOB PAacTBOPUMOM  I'yaHMAAQTLMKAQ-
3bl Ha NPOAYKLMIO LMKAMUYECKOTrO ryaHosuumonodocdara
M BOCCTAaHOBAGHHE GHOAOrHYECKMX 3PPeKTOB MPOTEUHKHU-
Hasbl G. Kaunuueckue MCObITaHUS TEPaneBTHYeCKoro rmo-
TEHIMAAA CTUMYASTOPOB PACTBOPUMON I'yaHHAATLIMKAA3HI
AEMOHCTPUPYIOT 2QPEKTHBHOCTD PHOLUIYATa AASl ACYEHMS
GOABHBIX ACTOMHOM APTEPHAABHON I'MIIEPTEH3MEN U XPOHH-
4ecko# TPoMB0IMEOANIECKO ACTOYHOM THIIepTeH3Nell, Be-
pHuMryaTa — AAs YAYYIIEHHS MPOTHO3a y MalMeHTOB C cep-
ACUHOM HEAOCTATOMHOCTHIO C HM3KOH (paxiueit srbpoca.
OPPEKTHBHOCTD ABYX MOAEKYA IIPH PasAMuHbIX 3a6oAeBa-
HUMSIX elle Pa3 MOATBEPIKAAET 3HAUEHUE BOCCTAHOBACHMS Pu-
3MOAOrHYECKOH pPaboTOCIOCOGHOCTH CHIHAABHOTO IyTH
OKCHA  230Ta—-PACTBOPHMAS  I'yAHMAQTLMKAQ3A-LJMKAMYE-
ckuit ryanosuamonodocdar. Ilpu atom crumyasTopsr pac-
TBOPUMOH I'YAHMAQTIIMKAA3Bl OOAAAQIOT BAArONpUsATHLIM
npopuseM Oe30MACHOCTH M XOPOUIEH MEPEHOCHMOCTBIO,
YTO KpaitHe BaKHO MPH ACYEHHMH MALMEHTOB C COYETAHHbI-
Mu 3aboaesannsamu, Peayasrarsr nccaeposanust VICTORIA
TIOATBEPIKARIOT BO3MOXHOCTD HCTIOAB3OBAHMS BEPHIIMIYaTa
B AONOAHEHHE K CTAHAAPTHOM TEpParum y mauueHToB ¢ cep-
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ACYHOM HEAOCTAaTOYHOCTBIO C HHM3KOH Qpakuueii Bribpoca
nocae 3mu30aa sexomnexcanuu. [lossBaenne cTumyasTopa

PacTBOPHMO# I'yaHHAATIJHKAA3BI B apCeHaAe Bpaya MO3BOAS-
eT PaCIIMPHTb BO3MOXXHOCTH $apMaKOAOTHYECKOrO BO3AEH-

CTBHSA Ha OCHOBHBIE TIAaTOTCHETHYECKHE 3BCHDBA Pa3BHUTHA
H NIpOTpECCHPOBaHNA CCPAE‘{HOﬁ HEAOCTAaTOYHOCTH.
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Ons npodeccrnorHanos B 00nacTu 34paBooXpaHeHus
OCCH nnsgarenscreo «KnunMepgKoscantusm
npeacTaBnaeT yHUKanbHbie MoHorpapum v nocobus.

Baciok F0.A., KOwyk E.H., Heceetoe B.B.

MoHorpadusn «<KapanooHKONOrus: HOBbIV BbI30OB
Hawero spemenun. CepgeyHo-cocyancTbie
OC/IOXKHEHWNA NPOTNBOOMNYXONEBOro NNeYEHUA»

B monorpaduu onncass MEOTHE aCTIeKTH! KAPAMOOHKOAOTHH —
BOXHOM AMCIHIAMHZDHON NPOBAEME! A0 HACTOSNIENO BpeMe-
HH OCT2romefcs Marousysenroit. Kapanoroxcranocts y on-
KOAOTHYECKHX MaIlHeHTOB ABASETCHA aKTYaAbHOH NpofAaeMoii.
KoaugecTso Taxix GOABHEIX BO BceM MHpPe HEYKAOHHO PacTeT,

2 HX aKTHBHas NPOTHBOONYXOASBAA TEPANMS, B TOM YHCAR HOBBI-
M, BECbMa arpecCHBHBIMHE NIPeNapaTaMy CONPAXeHa C yBeande-
HHEM PHCKa Pa3AMYHbBIX CEPACHHO-COCYAHCTBIX OCAOKHEHHIH.

ApyTtionog .M., Opnosa A.A., Kozuonosa H.A.,
Apytionos AT, Oparysoe [.0., Cokonosa A.B.
Oyunameu'ranbnue " NpyukKnagHble
aCneKTbl MOYEroHHOM Tepanun

B pansoM yye6HOM NOCOOHH ONMCAHS TEOPETHYECKHE H NIPH-
KAIAHBIE ACHEKTH MOUeroHHOH Tepamnn. Ocoboe BHAM2-

HHe JACACHO AMYPETHKAM B Ae9eHHH XPOHHTECKOH CepAed-
HO¥M HEAOCTATOYHOCTH, apTEPHAABHON FHNePTOHHH.

ApyTioros L1
Mowuorpadus «3tioabl guddepeHunanbHOTo guarHosar

B monOrpadun onHCcasHb HABBIKH IOCTPOSHHS AHATHOCTH-
9€CXOi KOHIEMNIMA Ha OCHOBE NPONEAEBTHYECKOTO TOA-
XOA2 K OCMBICACHHIO XAA00 U Pe3yAbTaTOB HIHKAABHO-

ro ocmoTpa. Majanue, co3p2HHROE Ha OCHOBE AHYHOTO
40-aeTHero onnTa paboTHI 2BTOP2 B MHOTONPOPHABHOM Te-
PaNeBTHYECKOM CTalHOHAPe GYAeT MOAS3HO MOAGARIM CITe-
IMAAMCTaM, OPAHHATOPAM M BpaiaM obiief mpakTHKA.

Bbi moxeTe npubpectu usganun, o6patuswincs 8 OCCH unu «KnunMeaKoucanTukr.

Ha Bce Bonpochl 10 3aKa3y W AOCTaBKE BaM OTBETAT no e-mail: anastasia.tarabrina@ossn.ru

unu no agpecy 121087, r. Mocksa, Geperosoii npoesp, 4.5, kopn. 2, 215. Ten.: +7 (495) 765 24 28.

* — CTOMMOCTb NOYTOBBIX YCIYT NO NEPECHINKE ONAAUNBALTCA OTASNBHO U PaCYNTHLIBAETCA

8 3aBUCMMOCTY OT TapudoB nouTsl Poccuy nnu Apyrux cnyxo 4OCTaBKI ANA KaXaoro peruoHa PO,




